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| HOW TO USE THIS ENCYCLOPEDIA

THE FOLLOWING PAGES WILL HELP YOU get the  If you cannot find the topic you want, then
most out of your copy of the Dorling Kindersley  turn to Volume 3. This volume includes an
Hlustrated Family Encyclopedia. The encyclopedia index and gazetteer for the whole encyclopedia,
consists of three volumes. Volumes 1-2 contain ~ which will direct you straight to the page you
nearly 700 main entries organized alphabetically, need. In addition, Volume 3 contains hundreds
from Aboriginal Australians through to Zoos.  of reference charts, fact boxes, lists, and tables
To find the entry you want, simply turn to the  to supplement the information provided on the
correct letter of the alphabet. main entry pages.

MEASUREMENTS AND THE PAGE LAYOUT Introduction

| ABBREVIATIONS | The pages in this encyclopedia have been carefully Clear introductions are the In the main entry on COLOUR,
Most measurements are supplied in Pl‘dl.”“'ltd to make cach subject as dCCC\'%%bl\: as possiib]c. starling poi.nr for c;u:h the in[ra[//u‘tir{n‘ﬂ,\plain_v that
both metric and imperial units. Some M;_un entries are broken down. into a hl-crarchy of entry. The mu-uc#u;uon . o AP d{f/ei:wtﬁ)rmc.of
S AT R B s ek mfm.':jm.norT = from a gcncml introduction to more dcﬂm.:s and provides an ltgét, and that :1/f1l:"z/n contains
nsedk in the eneyclopedia aze shown specific individual ropics. overview of each subject. - light of many different colours.
below in bold type. - _— . _ —_ N

| °C = degrees Celsius COMLFGES e 5 "":""f"'(". BEES + COLOMIA e SLITH AMERICA

; ) °F = degrees Fahrenheic Alphabet locators e White li
g ¢ iy | ite light spectrum

| K= degrees kelvin | Lecter flashes help you find your way OLO UR ; ?
mm = millimetre; cm = centimetre quickly around the encyclopedia. X ! i ;

’ - & A WORLD WITHOUTAOLOUR would
= metee; ki = Iolometes B be dull and unigspiring. Colour is a
in = inch; ft = foot; yd = yard ’ 5 f | form of light. Light is made up of
g = gram; kg = kilogram SUb'en_t“CS o | " clectromagnetic waves of
oz = ounce; lb = pound ‘S”l’.‘““mcs_ provide important varying lengths. The human eye detects
ml = roillilieee; U Litee additional information and expand on these different wavelengchs and sees them |

o bl s points made in the introduction. | as different colours. White light - like

pt = ping gal = gallon that from the Sun — is a mixture of all b

the different \\".1\'clcng[h.\, Obijects look
coloured because they give out or reflect
only cerrain wavelengths of light.

sq km (km?) = square kilometre e
i 2 it This sub-entry explains how rainbows
sq ft (ft?)= square foot 3 ; .
¥ are L'Ililfl'/j b}‘ rtl[n[/)'()Pj mn [/7€ arr.
kmh = kilometres per hour 2 —
| mph = miles per hour

mya = million years ago | Diagrams

BC = before Christ ) Clear diagrams help explain complex
AD = anno Domini (refers to processes and scientific concepts.

any date after the birth of Christ) |

¢. = circa (abour) The diagram here shows how a raindrop
b. = born; d. = died; r. = reigned splits sunlight nto its constituent colours.

I 1
. i ]
- 1 Seroug chest / through the water Labels

muscles pull to break through /u'//) to
act as rudders. down the wings. the surface. l‘//t‘i/ll_’/)"
fmages.

” hear loss.

Huddling reduces KING PENGUIN ‘
x . aw

SCIENTIFIC NAME  Aptenndytes
pf.rr.f{gmm‘/l

ORDER Sphenisciformes

FAMILY Spheniscidae

DisTRIBUTION [slands and ocean north |
of Antarctica

HaBITAT Coasts and open sea
DiET Fish and squid |

Size Length, including tail 95 cm

emperor penguins carry | (37.5 in) |
chicks around on their feet. Lirespan. About 20 years
| Biography boxes | This biography Headings The heading Colour
Most main entry pages have box describes The topic matching systems

Natural history data boxes This data box biography boxes that tell you about the work of the headings enable refers to the way
On the natural history pages, data boxes gives you key key people who have contribured to physicist /éj(:[)/] you to see at-a- designers use reference
summarize essential informartion about a key facts abour the our knowledge of the subject. The von Fraunhofer. glance which numbers to match the
animal featured in the entry. The box contains King Penguin. encyclopedia also has single-page subjects are colours on their work
information about the animal’s size, diet, habirat, entries on the life and work of more covered within to the colours of
lifespan, distribution, and scientific name. than 50 major historical figures. the main entry. printers’ inks.
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Knights and heraldry 495-6

armour 69

feudalism 329

Crusades 247, 883
Knighes of Malea 70
Knighes of St John 247
Knossos, Creve 557

INDEX

Volume 3 contains an index and a gazerteer. The index,
which comes first, lists all the topics mentioned in the
encyclopedia and the pages on which they can be found.
The gazetteer follows on, with references to help you

find all the features included on the maps. Knawledge, episrmalogy 651

Craiova Romania 727 C7

Cremona [ualy 473 C3

Cres flamed Croaria 105 B4

Crete filand Greece 403 E11

Crete, Sea of Medireranean Sea
403 E10

Crimea Pewinmla Ukraine 727 [7

Croatia Cosmery SE Europe 105

Crotone lraly 475 G8

* page numbers in bold type (eg Knights and heraldry
495-6) show that the subject is a main A~Z entry in
Volumes 1-2.

* page numbers in plain type (eg armour 69) send you to
sub-entries, text references, and the reference section.

« grid references (eg Cremona ltaly 475 C3) are letter-
number combinations that locate features on maps.

Illustrations * Annotation
Each main entry is This annotation The illustracions are
heavily illustrated with tells you how comprehensively

annotated to draw
artention to details of
particular interest and to

different colours
can be produced by

7)UXJ'?Ig ffd, green,

models, photographs,
and artworks, adding a
vibrant layer of visual

information to the page. and blue light. explain complex points.
| Pigments teten o sy

A pigrment is 4 chemical that o ek |
abworbx only cervain colours  ew ma
from white light. This process g poee
is called colour subrraction.
Yellorw, magents, and cyan are
primary pigmens. Each
absorbs ane of the primary
colours of light and refleces the
orher wo. For example, 8
vellow pigment ahsarbs blue
light bur reflecrs green and red,
which mix to give yellow. An
ecqual mix of all three pigments
abwarbs all the colouss from
white light. giving black.

[

Magruzs awd iyen
i g bl -

Coloured lights

Dhifferent amounts of red, green, and blue light can be
mixed to form light of any ather colour. This process is
aalled colour addition. Unlike paints, red, green, and
bilue are the primary colours of light, Equal amounts of
any two primary colours give & secondary colour
(vellow, cyan, or magensa). When all three primaries
are mixed in equal amouns, white light is produced

Calaur television
The r

Scartering and interference
Tiwo gther processes, called scattering and
interference. can remove colewrs from the
spectrum, Interference occurs when light
from two sources meets and combines. In

scattering, same parts of the spectrum are
briefly absorbed by particles of mareer and
then radisted out again in all directions.

Soap bubble

Whem whizz

-_ boah the s

colewer of the indivalual oty

dsle Like the colourrd wrign
s, the dom are row

[ ———

Thomas Young
The Enghisks dosor el phypsicise Thasmn Young
178 e vt many expemen w0
jghy trwocks s waves. He realinod thas
gt winves o diffesert bongrh amed thas

mierfomnen endmn acar when

[ ——]
hine. Young sl
Investigared cobuar vt
I 1], e poopesce thas
the hussnan eve contsins
thowe crpes of colkvar
serse i called
vone crllsl. wmatine
1o hise. red, aned

e

Objecrs have colour only
when ligh falls upon them,
bezause colours do not oxist
in poral darkness. An objeer
har appears one colour in
whire light may ook
different when illuminared
by coloured light. The

| yellow pat in this sequence
| of picrures appears yellow

| oty in white lighe.

| — i
g MORE [N

Licnr

EYES ARD Tervsion

SEEING PHOTOGRAPHY  PrevTING

/ 13-

On COLOUR, the Find / -
Qut More line directs PRINTING'S Find =~
you to the entry on Our More line
PRINTING, where there is sends you to CHINA,

a detailed explanation of HISTORY OF, which

the colour printing lists ancient Chinese
process and how printing inventions,

including printing.

Find out more

The Find Out More lines ac
the end of each entry direct
you to other relevant main
entries in the encyclopedia.
Using the Find Out More lines
can help you understand an

entry in its wider context. presses work.

-

~ This two-page
entry discusses

the main types

of primate.

| pPE———
| | MONKEYS AND OTHER FRIMATES

Running head
There is an A-Z
running head at
the top of most
pages to help you
find important
topics that are not
main entries within
the encyclopedia.

The running head on PRINTING tells you
that although there is no main entry on
primates, you can find the topic on
MONKEYS AND OTHER PRIMATES.

| e

| PRINTING

e, s L emben
e s ] e o] b .
-

The PRINTING timeline streeches|
from the printing of the first
baoks in ancient China to the
camputerization af

modern printing.

Timelines

An entry may include

a tmeline thar gives

the dates of key events

in the history or

development of

the subject.
COLLECTION PAGES
There are more than 70 pages of

r = phorographic collections, which

CHINA, HISTORY OF follow main entries and provide a

o o o s 1 19 visual guide to the subject. They
w, are organized under clear headings.

Chinese arts and crafts
leantiers cad sy

Y

The entry on the history of China is ~
followed by a collection page showing
Chinese jewellery and ornaments.

VII



HOW TO USE THIS ENCYCLOPEDIA

CONTINENT AND
COUNTRY PAGES

The encyclopedia contains entries on all
the world's continents and countries,
cach containing a dewiled map.
Continent entries focus on the physical
geography of the region; country entries
provide information about the socicty
and cconomy of the country. Below is
the single-page entry on the
Netherlands

The countrys flag appears by its name.

Locator map

A small map in the top lefi-hand
corner of the page shows you where
the region lies within a continent or
in relation to the rest of the world.

Map of Netherlands' position in Europe. |

The introduction defines the region and |-

provides an overview to the entry.
Compass points north ——
Scale bar __

Scale bar and compass

Each map has a scale bar that shows
how distances on the map relate w
actual miles and kilometers. The
compass shows you which dircction
on the map is north (N).

Grid reference

The numbers and letters around
the map help you find all the
places listed in the index.

The index gives Amsterdams grid -
reference as C4, so you can find is on the
map by locating the third square along
(C) and the fourth square down (4).

Population density

A population density diagram shows
how many people there are ta every
square mile or square kilometer.

The Netherlands is a very densely —
populated country

REFERENCE PAGES
Volume 3 of the Encyclopedia
contains an illustrated reference
section with essennial facts, figures,
and statistical data, divided into the
five main strands described here.

International world

This strand contains a double-page
map showing all the countries of the
world, and data on the world’s
population, economy, and resources.

History

The history strand features a timeline
of key historical events, stretching
from 40,000 B¢ ro the present day,
together with the dates of major wars,
revolutions, bactles, and grear leaders.

Living world

I'he centerpicce of this strand is a
demiled guide to the classification of
living things, supported by lists of
species in danger, and many other
ﬁlCtN &lbOUl [il(.‘ n;iturui \VOI’]d.

KEY TO MAP

e International border Lake » Capial city
«uwws  Disputed border © Scasonal lake @ Major own
———  Road River e Minor town
————  Railroad Canal s+ Spot height (feer)
<4 International airport e Waterfall »  Spot depth (feer)

i - S = = s
T—
 wmm NETHERLANDS
| o= ALSD CALLED HOLLAND, the Netherlands straddles
the deltas of five major rivers in northwestern

Europe. The Dutch people say they created their
awn country because they have enclosed about

EOREY

one-third of the land from sea, swamps, and marshland with carth
barriers, or dikes, and drained the water from it Despite being
one of the most densely populated countries in the world, the

| Metherlands enjoys high living standards. Amsterdam is the

| afficial capital, although the government is based ar The Hague,

Climate

People, arts, and media

This strand is crammed full of information
abour television, theater, music, art,
philosophy, architecture, literarure,
dance, and much

maore besides. ‘

Famasacc

N THIRLLG
UISTONY 0F

Country file

On each counrry page there is a fact
box containing key details abour the
country. such as its population, capital
city, area, currency, polirical system,
and main language and religion. Other
categories of information include:
Literacy — the percentage of people over
15 years old who can read and write.
People per doctor — a roug_h guide to
the availability of medical tacilities.
Life expectancy - how long an average
person can expect to Jive.

Climate
A climate diagram gives details of
rainfall levels and temperarures in the
country, region, or continent.
Average —_
summer
remperatiore

- Average
winter

!rm,nfm!urr'

. Average

ingl i .
Single country’s reinfill

average in capital city

Average  Average
SUHET ﬂ' ol winter
iemperasure temperariire

Regional average is N Average
the average of all rainfall
capital cities on map

Concise explanation of the countrys
main physical characiersstics.

Land use

The land-use diagram tells you how
much of the the country's total lind area
is taken up by, for example, woodland,
agriculture, and urban developments
such as villages, towns, and citics.

£
Most of the land in the
Netherlunds is used for farming.

Urban/rural split

A small diagram shows the percentage
of people living in urban (built-up)
arcas and rural {L‘LJlelrr)') areas.

— The majority of people in the
Netherlands live in urban areas.

SIFYING [.]\'[N_&jIl‘LJ.I:\.lGS
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Science

A double-page

spread on the periodic table is
supported by key data on the
weather, mathemarics, cthe Earth and the

Universe, and measureraent conversion tables.
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INDIAN OCEAN

BOUNDED BY AFRICA to the
west, Australia and Indonesia
to the east, and Asia to the
north, the Indian Ocean

is the worlds third largest ocean. In the south

it merges with the Southern Ocean

that extends

right around the globe. Unlike the Atlantic and
Pacific, it has no natural outlet to the north,
although the Suez Canal at the northern tip

of the Red Sea links it with the Mediterranean
Sea. Monsoon winds bring flooding to the

Indian subcontinent and Southeast

Mird. Sea = Tranian

s ASIA
& |

Asia.

Physical features

The currents of the Indian
Ocean change direction
spectacularly according
to the monsoon winds.
Between February and
March, a strong current
flows southwest along the
coast of Somalia, changing
direction completely between
August and September.
In the Bay of Bengal, the
current flows clockwise
in February, and counter-
o clockwise in August.

INDIAN OCEAN FACTS _|
| Area 73,426,000 sq km |
| (28, 350, 000 sq [Hllts)
| Averace DEPTH 3,890 m (12,762 f) |

(,R.EAIHT DH’IH 7 4450 m {24 441 fu),
Java Trench |

NUMBER OF ISLANDS "),'00()

LARGEST ISLAND Borneo [

SMALLEST COUNTRY  Singapore |
1,000,000 | |

POPULATION

Ocean islands
There are estimarted to be more than 5,000 |
islands in the Indian Ocean. Many, such as
the Seychelles and the Maldives, are coral
ll[‘)”.‘h \‘n'h{,'rf: :)[“’H(UVL' hcﬂc}’)(‘.‘ .!ﬂd awarm
climate attract increasing numbers of rourists.

Monsoon

During the northern winter, cool, dry winds
blow over the ocean from the norrheast. |
However, in summer, the wind direction
L_h:mgt‘s and .\'Outh\\'cst{:r!y winds blow north
from the ocean bringing heavy monsoon rains
to coastal areas. Although farmers depend on
these rains, they often cause serions flooding.
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Strait of Malacca

Lying berween the Indonesian islind of Sumatra and the
Malay Peninsula, the shallow Strait of Malacca is one of the
main trade routes at the eastern end of the Indian Ocean,
effectively providing a link with rthe Pacific Ocean. Melaka
in Malaysia and Singapore are the two leading ports.

—

Salt

Around the shores of the Indian
Qcean, particularly in India and
the Middle Fast, people extracr
salt from the sea water. They
Cilullnt_‘[ water inLO $hil”0\\/
enclosures called pans and allow
it ro evaporate in sunshine,
leaving crystals of pure salt thar
can be collected, packaged, and |
sold. Qceans are salty because
minerals dissolved fram rocks

by rivers are washed into them.

Salt panning, Karachi, Pakistan ‘




INDIAN OCEAN

Maldives MALDIVES Seychelles SEYCHELLES
The Maldives is a tiny Asian republic FACTS Z The Seychelles is an independent EACTS
in the Indian Ocean, just southwest A T T | African country that sprawls over s
. . APIT! ITY e y ATY ! a
of Sri Lanka. It consists of 1,190 small coral e 400,000 sq km (150,000 sq miles) of the ——————
; ; ’ . . AREA 300 sq km . AREA 455 sq km
islands, only 202 of which are inhabired. (b sgmded Indian Ocean northeast of Madagascar. (176 sq milles
People have lived here f:or 2,300 years. Toda_v. e e D Of.th('e 115 islands, 32 91" thtzm, where the PosuLaTioN 79,300
the islanders live from hs}nng and growing e majority of the population live, are formed S AR
coconuts. However, tourism is the principal Dhiveii Sinhals, of granite rock, and the rest are low, Creole, English,
source of income on the bigger islands. Tamil | isolated outcrops of coral. French
MAJOR RELIGION MAJOR RELIGION
.\iuilim Wildlife Christian -
| CurrENCY Ruﬁ;‘=aﬂ The isolared position CURRENCY Rupee

of the Seychelles
has permitted the
evolution of many unique species of plants and
animals, including the coco-de-mer palm, which
produces the world’s heaviest seed pods, and unique
varieties of orchid, giant tortoise, gecko, chameleon,
and “flying fox” — a type of fruitbat. Several reserves
have been set up to protect this narural heritage.

Reef protection
Many of the coral islands
in the Indian Ocean have
an average heighr of just
1.8 m (6 ft), and are ar
risk of suffering serious
storm damage, especially
during the monsoon season,
when waves can break right
over them. To help give some
Stone and  protection, many islanders build a

People

Most Seychellois are

of mixed African and
European origin. Abour 90

Tea picking
in Victoria

concrete stout sea wall around their island per cent of them live on

walls to act as a barrier against the water. ‘ the island of Mahé. The
people enjoy some of the

Tourism | highest living standards

| in Africa. Tea, copra, and

fish are the main exports.
However, 90 per cent of
foreign earnings now

Maldivians prefer to keep tourists away from the
villages where they live, and many of the main
luxury hotels have been built on some of the
uninhabited islands. The islands are popular
with divers, who like to explore the coral reefs
and their shoals of brightly coloured rropical fish.

come l:mm

tourism.

Mauritius l Xé;’fm”s | Other islands

Dominated by the peaks of former | Most other islands in the Indian Ocean

volcanoes, the African country of C“E‘“," Qe Doer are very small. Of special note are the
Mauritius lies 2,000 km (1,200 miles) off b0 arolls of the Aldabra gr wh i
- S Anaa 1,860 sq ki A, e S -
the southeast coast of Africa. It consists (718 sq miles) tortoises still roam in the wild. Christmas
of Mauritius Island itself and a few smaller s Island, an Australian territory near Java, is

POPULATION
islands several hundred kilometres to the ‘ 1,200,000 so-called because a British seaman sighted
north. Mauritius is densely populated. More | Many Lancuaces | it on Christmas Day in 1643.
than half the people are Hindu Indians; most English, French,

Ty
Creole, Hindi, .

of the rest are Creoles and Chinese. S SR
Bhojpuri, Chinese

Sugar
The main cash crops are tea and cane
sugar, which makes up 30 per cent of the
country’s exports. Textiles and rourism are l
also thriving industries. Mauritius belongs

to the Indian Ocean

Hindu, Christian,

[ MAJOR RELIGIONS
Muslim

CURRENCY Rupee

Mayotte
The French island of Mayotte
forms part of the Comoros

Commission, which Réunion Islands. It covers an area
seeks to promote trade. | The island of Réunion is a Self—govcrning overseas of 374 sq km (144 sq miles)
department of France. It has an area of 2,510 sq km and has a population of abour
{969 sq miles). Most of the 706,300 people are 142,000. People grow ylang-
French Creoles. The mountains get heavy rainfall. ylang and vanilla for export.
Fishing
Although the fishing industry
is not as developed in the Indian
Ed v Ovcean as it is in the Arantic and
ucaton North Pacific oceans, the toral
Mauritius has a well-educated work-force, :umual c;tch is about 3,360,000
which raises hopes that it may become an Eones (3 05708 tong). Moso of
independent financial centre. The University the fish are caughe by shore-based
of Mauritius, founded in 1965, has abour S A R T
1,800 .srud:'n[s. It specializes in research shallow seas where fish may breed.
Sugar-cane Raw cane juice on agrlcul(urc and sugar technology. Fishermen on the Maldives
FIND OUT E@eENS FarMING FISHING ISLANDS OCEANS PORTS AND TRADE AND VOLCANOES WinDs
M()RE REEFS INDUSTRY AND SEAS WATERWAYS INDUSTRY
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== INDONESIA

THE LARGEST archipelago
in the world, spread over

8,000,000 sq km (3,000,000

sq miles) of ocean, Indonesia is

made up of 13,670 islands. The country was a
Dutch colony from the 1700s to independence
in 1949. Military rule dominated for more than
30 years until public protests forced an end to
the General Suharto regime in 1998, leading to
democratic elections. In 1999 East Timor, a
former Portuguese colony annexed by Indonesia
in 1975, voted for independence. The ensuing
transitional process has been very turbulent.

Physical features

Lying between the Pacific and
Indian Oceans, the Indonesian
islands are mountainous,
volcanic, and forested. There
are five main islands: Sumatra,
Java, Kalimantan, Sulawesi, and
Irian Jaya, part of New Guinea.

Krakatoa

[ndonesia’s position on the
join of two of the Earch's
plates means it is prone to
carthquakes and volcanic
eruptions. Indonesia has
400 volcanoes; 100 are
active. Krakaroa, a volcanic
island near Java, had a
major eruption in 1883,
blowing the island apart.

Islands

As well as the five main
islands there are thousands
of smaller ones, and about
half are uninhabited. Rich
in marine life, the coral
reefs that surround the
islands are popular with
divers. Tourists are drawn
to the palm-fringed
beaches, rainforests,

and striking volcanoes.

1
Tropical rainforest
Lush tropical rainforests cover nearly
two-thirds of Indonesia’s land. Tigers
and clephants live in the forests of
Sumatra, as well as rare animals such
as the Komodo Dragon, a carnivorous
lizard. As many as 100 different tree
species can be found in one hectare.
Logging has destroyed large areas of
rainforest. In 1997 smog from forest
fires created a regional health hazard.

26°C
(78°F)

26°C
78°F)

1,775 mm (70 in)

Regional climate

Tropical monsoons between December
and March bring humidity and heavy
rains to Indonesia. Java and the Sunda
Islands have a dry scason between June
and September. Mountains are cool.
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INDONESIA FACTS

CAPITAL ary jakam

ARUL 1, ‘)Oq 370 sq km
(735,555 sq miles)
POPULATION 212 000,000
MaIN LAN(,U,-\GL Bahasa Indonesia

MAJOR uu 1GIONS Muslim, Christian

(LRRLI\CY Rupu[.l.

LIFE EXPECTANCY 66 years

PEOPLE PER DOCTOR 5,000
GOVERNMENT Multi- -party dr.mouaay

ADUIT LITERACY 8"%

‘P Moroja

e t‘\ P.Wﬂrgm
Loy Bheam o
hep. Banggai

Wetland 3.5% Farmland
Forest | 26%
62% F
Built-up — ~ C:rm\/:ma'
2% 6.5%
Land use

Although much of Indonesia’s land is
mountainous and forested, rice is grown on
terraces cut into the hillsides. Animals graze
on the pastures of Irian Jaya. Forestry and
logging are important businesses.

—

Jakarta

The modern metropolis of Jakarta is
Indonesia’s capital and the largest city
in Southeast Asia, with a population of
10,800,000. A trading centre for 2,000
years, it was used by the Dutch as a hub
for the spice trade. Colonial buildings
are overshadowed by tall skyscrapers,

a sign of the growing

economy.

over the residential area.

\\]akam\'s glittering skyscrapers tower
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INDONESIA

Leisure

The Indonesians retain many traditions

of music, dance, painting, wood- and
stone-carving, and textile crafts. Elaborate
puppet theatres are popular in Java.
Badminton is the main international sport.

People

Indonesia has the world’s fourth
largest population. About 60
per cent of Indonesians live
I on the crowded main island of
Java. The majority are Muslims
descended from the first Malay
settlers, but society is diverse,
with about 360 ethnic groups
speaking more than 250
different languages.

Dancing
Gong-chimes are struck Elaborate dance routines,

- with a padded hammer. accompanied by large

gamelans, are a

feature of life in
Java and Bali, and

are popular tourist |
attractions. Colourful

dance dramas often

tell stories derived from
Hindu mythology. The
Ramayana ballec is performed
by moonlight outside the 9th-

. )‘ A Minangkabau _
T B The Minangkabau live in the hills _——
5 Lr of central Sumaura. They are Muslims,  Gamelan
l\u but, unusually, the Minanghkabau are A common form of music in Indonesia is
] matriarchal — property and family the gamelan, which contains bowed and wind
118 per sq km 40%  60% names descend through the mother’s instruments with gongs, gong-chimes, drums,
(306 per sq mile)  Urban  Rural line, and women have authoricy. and rattles. The orchestra has up to 40 players. Temple at Yogyakarea.

century Hindu Ramayana

Food

Rice and the many
unique [ndonesian

Farming
| About 46 per cent of

| Indonesia’s labour force works
in farming, which is the main
economic activity. As well as
rice, farmers grow cassava, palm
nuts, maize, sugar-cane, and
potatoes on the fertile volcanic
soils. Cash crops include coffee,

rubber, and tea.

spices form the

| basis of all meals.
Fiery hot chillies,
nuts, and coconut
milk are used freely
in cooking, and are
often used to make a
sauce, served with meat Fried rice
‘ or fish dishes. Fried rice is a popular dish, casily
adapted to contain mear, fish, or vegetables.

Whole
dried Spices Indonesia ranks third in world rice | Communications |
nutmeg The islands of Maluku, formerly producrion. The country has been |
. ~ known as che Moluccas, are self-sufficient since 1984, mainly ! Spanning four time zones and scpararcd
g Indonesia’s famed “Spice due to an intensive rice-planting by vast expanses of sea, the Indonesian

Islands™. Nutmeg is the programme. Farmers are tolaule maed o 2 .. A
principal cash crop, and encouraged to grow many varietics S 'ncc. goo Comm%}m“‘l“m)ﬁ'
cardamonm, chillies, cumin,  of high-quality rice in irrigated ‘ state shipping company links the islands,
cinnamon, coriander, star fields or on hillside terraces, some | several of which are also served by air.

Nutmeg Grated

anise, and ginger are grown. of which are abour 2,000 years old. ‘
on plant nutneg

Oil and gas
The country’s economic
backbone since the 1870s, |
oil and gas make up
one-quarter of export
and domestic earnings.

Satellite telephones |
Indonesia was one of |
the first countries in the
world to install satellite

Industry

Indonesia has vast mineral

reserves and ranks highly

in gold and tin production

worldwide. Manufacturing is

being encouraged to diversify
1Eag ¥

the country’s economy.

communications. Because
of the difficulries involved
in linking so many islands

Huge gas supplies are
with cables, a satellite

exported in liquid form.
Oil output is declining. telephone system was

installed. This enables
messages to be relayed
via orbiting sarellites.

Batik printing
block

Tourism

More than five million

tourists flock to Bali,

Sumatra, and Java Batik-

every year. The decorated

Balinese have worked cloth |

hard to promote theic Batik

island, and enjoy high First developed in Java more than 1,000 years ago, batik is

numbers of visitors, a technique of dyeing cloth. A design is drawn on cotton e

who come for the and painted over with a dye-proof substance, such as hot Shlpping

beautiful scenery, wax or rice paste. When the cloth is dipped in dye, the Indonesia owns more than 2,300 ships, many of

colourful srreet life, waxed parts remain white. Barik textiles are made into which are used for transporting timber, oil, and gas.

and golden beaches. scarves and wrap-around garments called sarpngs. Ports are being expanded o improve trade links.
FIND OUT Asia, CoraL  DANCE  FarMING Istam  Music  On SHIPS TELECOMMUNICATIONS TEXTILES ~ VOLCANOES
MORE HISTORY OF REEFS AND BOATS AND WEAVING
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INDUSTRIAL ENGLAND see UNITED KINGDOM, HISTORY OF

INDUSTRIAL REVOLUTION

' © A\ MORE THAN 200 YEARS AGO, changes took — Cerdin WONTAvI:  WEEm Aot shefs sick
; .. : machines spinning frames  winding machines power from the

place in industry that transformed society, — spumred out  produced o ap— S il

machines in

and altered the way goods were made. The
changes, which began in Britain in
about 1760, are known as the Industrial
Revolution. They included the use of

. water and steam power, the invention

| of new machinery, increased coal and
iron production, the introduction of
factories, the growth of towns, and a
revolution in transport. Industrialization
also created new types of work and
new social groups. By 1850, the
Industrial Revolution was spreading
' to the rest of the world.

New technology

The textile industry was the first to be mechanized.

In the 1700s, new water- or steam-driven

| machines replaced the old spinning
wheels. This change meant that

| cloth, particularly cotton, could be

produced faster than ever before.

An early 19th-century

Factories
The spinning jenny

James Hargreaves, an English weaver, invented
the spinning jenny in 1764-1767. Worked by
one person, it consisted of a frame and a number

but the invention

of spindles that spun several threads at once.

R
I anna

water wheels, and

The water frame
As the name suggests,
the water frame was
a spinning frame (AN
powered by water. [t

operate the machi

replaced the spinning
jenny, and was used in
‘ the first factories.

cottan fibres. ,  cotton thread.

People used to make goods in their homes,

manufacturing into facrories. The first
factories were cotton mills powered by

employed huge numbers of people to
ploy g P

worked 16 hours a day, six days a week,
and were subjected to harsh discipline.
The work was hard and sometimes
dangerous, bur, for the first time, workers
received regular wages.

ante bobbins.

the factory.

oy i
_)}. D i iy
: -

-7 '\
A huge water wheel powered
the machines via a system of
unguarded cogs and wheels.

\'- Tubs for
(Dflc'fzing

cotton mill

cotton.

of new machinery took

the factory owners

nes. Most employees
Child labour

Facrory owners employed children in mills
and mines because they could enter cramped
spaces, and their small hands could operate
delicate machinery. Dangerous conditions
meant that many children died.

| Transport

A revolution in transport was

stimulated by the need to move

raw materials and finished goods
| cheaply and quickly.
From 1760, a network
of canals was built to
carry coal, iron, and
steel to and from
the new industrial
| centres. However,
by the 1840s, one
of the greatest
achievements of
the industrial age
had appeared —

the railways.

New industrial towns

As industrialism increased, new towns sprang
up around coal mines and factories. Many
people arrived from the countryside in search
[ of work. Living conditions in the new towns
| were dreadful, with poverty, overcrowding,
| poor sanitation, and illness. After the 1850s,
urban conditions began to improve.

Ironbridge
In 1779, the world’s first iron bridge
was built across the River
Severn, England.

Severn Gorge

Railways
After the ironmaster Abraham Darby discovered
how to smelt iron cheaply, using coke rather than
charcoal, the way was clear for the mass production
of iron. The world's first public railway
opcncd in 1825, linking the coal mines of
Darlington with the port of Stockton, England.
By the 1870s, there were 25,000 km (15,000

miles) of railway erack in Britain alone.

“Puffing Billy"

h

11 ol — ¥
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INDUSTRIAL REVOLUTION

Satin- and lace-trimmed hat )
— Cotton

SOClal Change Middle classes B Working classes it
. . The middle classes included Most working people lived lives cap

The Industrial Revolution mierchants and industrialists. of relendess drudgery in the

transformed society. It created Middle-clags men worked early years of the Industrial

a new social group, the industrial, as managers and owners in Revolution. Men worked long
. industry, middle-class women hours in che new induscries, and

Waged, workmg class. A new army remained at home, living lives women had a double burden of

of industrial workers sprang up, of enforced idleness. Some of these work both inside the home,

including railway workers, dockers, women, irritated by boredom, and outside in the mills

worked with the poor and and factories.

textile w9rkers, engineers, _and syl o g 4 gl e
factory girls. Industrialization also worierfs rights :
' Silk bow and

produced a new, wealthier middle
class. The separation of work from
home had profound effects. For the
first time, and for the middle classes
only, the home became a place of
peace and leisure.

: @ lace collar

Mother-of-
pearl buttons

Two ~
woollen

shawls for
Stlk warmih
parasol
\ Thick

New products
As mass production increased in
factorics, new goods became available.
Cheap cotton clothing was the first
product to be made completely by
machinery. Soaps, dyes, and iron goods
became widespread. However, many of
the industrial processes were harmful to
the workers health.

woollen
shirt

Thick 5 §
calico
skirt

Iron goods
Developments in the iron
industry meant thar cast
iron could be moulded into

: any shape, from pots and i
’ pans to iron bedsteads and : s et
machine parts.
A middle-class girl’s dress <y A factory girl’s clothing
Soap was usually made of delicare o Kid leather had to be warm and Hobnailed
The growing texcile indusery macerial, such as silk, or had a high-heeled hard wearing. It was leather
stimulated a demand for soap lot of handiwork on it, such boats often made of cheap boots |
and bleach. When a process as a lace collar. material, such as wool
was invenced chac turned cable or corton.
salt into baking soda, soap could
be mass produced. P R S RRSss.
|

Matches POPUlaf prOtCSt

The first fricdon matches were
produced in the 1830s. To make The early years of the Industrial

the macches, women dipped Revolution were hard for the

splinters of wood into white . .
phphors, so infisunible workers. Social unrest increased

chemical. As the phosphorus ate as different groups fought for
away fh:ﬂzkr’;‘ff fhhc” faces, improvements in working
i e £ b conditions. Some, such as the
Gas lighting Luddites, artacked the new . |
Coal provided steam for new machines that were takjng away Co-operative movement [
machinery, and heated coal . - The followers of this early political and social
produced a combustible [he.lf JObS and skills. Trade movement challenged the competitiveness of the new
(burnable) gas. By 1850, gas unions, which emergcd after industrial sociery. They argued instead for co-operation,
lamps were common in the streets | 1824, sought better Working and a form of socialism, or common ownership. In
of most towns and cities. o T 1844, the movement established the first co-operative
conditions and workers’ rights. chop in Rochdale, Lancashre,
| e —
Timeline 1761 Bridgewater 1769 James Wast 1833 Factory Act Robert Owen
canal links coal improves the steam bfms children ur}dcr | Born in Wales, Robert Owen
1709 Abr'.Lha.n.l Darby uses mines to engine. nine from working | (1771-1858) was an carly
coke to smelt iron ore. Manchester. ) in cotcon m.ills. o socialist. His book A New View
) 1789 Steam-powered allow time for of Society (1813) argued for
1733 John Kay develops 1768 Richard  loom introduced in school. co-operation instead of
che flying shuede, which Arkwright Britain. ) \ _ comperition in all levels of
speeds up weaving. Traditional develops a 1842 Coal Mines e society. His ideas led 1o
A i “.:m wa?[erAdriven 1830s Industrial . Act bans women and the first co-operative shop in England, which
1 764-1767 Spinning Cpl’;g;) & spinning Rc\‘/ui'urion in Belgium  children from mines sold fresh, cheap food, on a non-profit basis.
jenny invented. frame. and USA under way. in England. He also set up one of the first trade unions,
e e e and created model working communities in
FIND OUT CITIES CLOTHES EUROPE UNIONS, UNITED KINGDOM, Lanark, Scotland, and New Harmony, USA.
MORE AND FASHION HISTORY OF TRADE HISTORY OF
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- INDUS VALLEY CIVILIZATION

ON THE BANKS of the Indus River in modern-  Mohenjo- Mohenjo-Daro

. 5 . Daro
da}’ Paletan: one of the world’s earliest | A2 Indus Valley cities were planned and

ST . . 'g " \\H R ) B
civilizations grew and flourished between &L “PP%__ built on a grid patrern. They had

¢.2700 and 1750 BC. It was centred on the R s broad main roads and narrow lanes.

; il ) ; Valley’ Drains carried away the household
cities of Mohenjo-Daro and Harappa, each of which ' waste. All the houses were built around
contained up to 40,000 people. Large public buildings, built /1 central courtyards. During the day, people

. C e 2. lived and worked in these courtyards.
of mud bricks, show that the civilization was prosperous. ! ) v

We know little about the day-to-day life of Indus
Valley citizens, except that they traded with
Sumeria and may have practised an early
form of Hinduism. Their civilization
- mysteriously collapsed after 1750
BC; this may have been due to
invasions, or the River
Indus changing

its course.

The great granary
Sorne scholars think that

the Indus Valley people

used the granary rather like
a bank - it was a secure store
of wealth for the merchants
o and rulers of the city.

. The granary had wooden 46-m
(150-f1) walls and roofs running

- the length of the building,

. The bath-house was

3 one of Mohenjo-Daro's

e biggest and most

important buildings.

" Small baths
are in buildings
near the bath-
hf)l.l.ﬁ(‘.

| The citadel,
Mohenjo-Daro

Weights and measures

4 Like most ancient civilizations, the
Indus Valley people developed a system ' The central bath may have been

used for religious purposes, such as

of weights and measures. This meant
the ritual cleansing before ceremonies.

trade became easier, and also that

goods could be valued for tax purposes. /
A stupa, or Buddhist shrine, was built much more “.. The citadel is the raised area that conrains

recently than the ancient city of Mohenjo-Daro. the important public buildings, such as the |
\ T'he original main temple of the Indus Valley bathhouse and the great granary. The higher
ground makes the area easier to defend.

people may be hidden beneath the stupa’s mound.

Ancient script Religion Crafts
* Archaeologists have found stone Little is known about the Indus Indus people were skilled potters and
seals in a script unlike any other religion. The importance of water, metalworkers. They made fine painted
ancient form of writing. When shown by the existence of the bath- vessels, terracotta statues, and beautiful
long texts are found, scholars house, has led some scholars to gold jewellery. They also learned how to |
can often decipher them — but | link it with later Hinduism, blend copper and tin to produce bronze.
the Indus Valley inscriptions are | Various statues have been '
very short, so their meaning found that may represent Terracotta animals,
remains a mystery. gods and goddesses. WighenjTlaro
- Indlus script
f | Head-
\F tjre'i_\'
- S

Priests |
This steatite (soapstone)
statue is the most famous
object found at Mohenjo-
Daro. It has a serene

| Goddess figures expression that suggests
| Most of the statuettes found in the Indus it might be a statue of a Gold jewellery,

Seals cities have headdresses and jewellery, priest or one of the Indus Harappa
The Indus people used scals to show | showing they were probably goddess figures.  Valley gods. |
ownership. Each seal is carved with the ECr
| 0 Snendmd s sty FIND OUT ASIA, BRONZE CITIES GuPTA HINDUISM MAURYAN
R e et L MORE HISTORY OF AGE EMPIRE EMPIRE
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INFERTILITY sce REPRODUCTION

!

INFORMATION TECHNOLOGY

THANKS TO information
technology, you can enjoy
the fantasy world of a virtual
reality game and make
friends with people on the

other side of the world via the Interner.

Information

technology (IT) is the use

of computers to handle, store, process,
and transmit information. The key to

information

technology is software: sets

of instructions called programs that tell
computers what to do. Software can be
used to design magazines and forecast the

weather, and

computers to think like humans.

Software
applications

The sofrware that controls a
computer’ essential functions
is called its opcrating system.
All other sofrware programs
are called applications. They

include word processing,

which helps you to

letters and documents, and

multimedia, which

text, pictures, video, music,
and animation into one.

may even one day enable

o ]

=

=pat:

write Spreadsheet

combines
SUCh 4as sums ()( nl()nc)' or dﬂu.'s.

A spreadsheer shows a
erid of columns and
rows on the screen.

A spreadsheet is a software application that
performs calculations on a tble of numbers,

use spreadsheets to display financial accounts,
fOrL’CiIS( ‘\'Llll'-‘t' ﬁgul’cs, l_lnd P]an Work 5Chcdu|€ﬁ.

Programs enable processing of information.

Computer languages [
A computer can process information only

when it is in the form of binary numbers, |
which are made up of the digits 0 and L. Itis |
difficult to write a computer-program in this
form, so programmers write their instrucrions
in special codes called computer languages.
The computer then translates the instructions
into binary numbers, which it can understand.

[Hlustrator can |
change the colours
in the photograph.

Computer graphics

Businesses

[lustrators can use software to produce
computerized images called graphics. Graphics
software enables an illustraror to creare
entirely new images on-screen, or to alter
images fed into the computer with a scanner.

Virtual reality

Computer simulation

Given the correct information and
programs, powerful modern computers
can simulate real-life situations, such as
flying an aircraft, manoeuvring the space
shuttle, or exploring the ocean depths.
Computer simulation is used for research,
education, tra_ining, and entertainment.

Computer modelling
Mercorologists use simulations called computer models

orecast changes in the weather. Using information
red by weather stations, a compurter creates a

realistic model of a complex weather pattern, such as a
hurricane, and then predicts how it will develop. Many
scientists use computer modelling to test cheir theories.

19506

Hand-held

control unit

this “virtual”

Tracking sensar
detects horizontal
and vertical
movement and
sends this duta to
the controlling
COMmEer.

One form of computer
simulartion is called virtual
reality. A computer creates
3-D images and sounds that
seem almost real. Using a
headset and a hand-held
unit, the user can move
around in and interact with

by the computer.

Virtual reality game
Headset makes player feel part

of computer-generated scene.

Programs |

Computers cannot work without |
programs. A program is a sequence of
simple instructions thac tells a computer |
how ro perform a specific task, such as
adding up a list of numbers or printing
a document. The programs that make ]
a computer work are called software.

Alan Turing
British mathematician Alan
Turing (1912-54) made

important advances in

the theory of computers.
He was the first to
propose that computers
might one day be able

to “think” — that is,
perform a task in an
identical way to a human.

Desktop publishing (DTP)
Designers of books, newspapers, and

m:lg:l]int‘s’ arrange the picrurc.\' and text

on each page, using software called
deskiop publishing. DTP also allows

editors to correct the text on-screen. ‘

Virtual reality kit
Speaker, |
Trackball mouse \ |

\
Headser __ |

world, created

J;(Lf}'/)l)ll rd
Hand-held |

control unit

Small screen in front of
cach eye gives a sense of
depth and realism.

Earphones supply

stereo sound.

Virtual reality headset




[NFORMATION TECHNOLOGY

Information superhighway

The information superhighway is a planned
communications network that will use the oprical
tibres of the telephone line to bring o huge choice
ol services to people’s homes. Using the latest
multimedia software, a special terminal — like a

combined relevision and computer

to access the Interner, watch interactive welevision
and movies, play games, listen 1o music, and even
do their shopping from their own hames,

Combined
multimedia
PCand TV

Traditional
1V sereen

| Remote- —
control
wnit

Keybourd _

Internet

The Internet is a global
network of computers linked
together by the telephone
system. Once your computer is
connected to the Internet, you
can send and receive electronic
mail (e-mail), exchange views in
newsgroups (groups of Internet
users with shared interests), and
browse information on che
World Wide Web — a collection
of information “pages” held by
museums, governments,
businesses, colleges, universities,
and individuals.

E-mail

lL'll(]'.\ [‘\-'PL‘CI on a C{i11\]7l]lL’r <an
be sent quickly, easily, and cheaply
ACTOSs l.hl_' I”N.‘l'nk‘l Uhiﬂ:._" U'”"Zlil-
Each Internet user has a unique
e-mail “address”, so that they can
receive mail from other users.
Mail is sent and received through
a large computer called a server.

John Von Neumann
The Hungarian-born mathemarician
John Von Neumann (1903-57) was
the first to suggest that the program
needed to operate a computer should
be stored in its memory. He also
devised a way of making a computer
create random numbers — a vital
function in many modern

software applications.

will allow users

. Built-in

* stereo

" drive

Personal computer (PC)

FIND OUT

MORE

Artificial Intelligence

)'ID("(J »{’(’)'_f

CD-ROM |

Rollerball

controller

Internet communication
Texr, pictures, sound, and other information
is sent across the Internet from computer o
computer in the form of binary digits, or
bits. The bits are coded in a tpe of
Cl'l[“FUrL'r ].lngll;lgu Cﬂ“l.‘(i a pr()[ﬂfnl.
and sent as tiny "packets” of data.

Packets are addressed and sent
to the correct destination via

the Internet. 1

Binary
digits

Computer splits

picture into packets

af data.

Receiving

Sending

1t aet g
e~ \

| E-mail message

typed into PC i

sent as binary data

to the modem.

Timeline

1960s The US military links up all its
large computers, forming a nerwork
known as ARPANET.

Late 1970s Users can now interact with
compurer darta by clicking on icons and
windows on the screen with a mouse.

1981 The first IBM personal computers
using MS-DOS become available.

BRAIN AND
NERVOUS SYSTEM

COMPUTERS ELECTRONICS

Artificial intelligence

The ability of a computer o think for itself is called

already assess their own performance and work out
ways to improve it. However, many people believe
thar computers can never be truly intelligent, because
they can only follow instructions. Al research has so
far produced neural networks and speech synthesizers.

Modem

A modem is a device chat
converts binary computer
dara into a varving clecrrical
signal and sends it along the
telephone line.

NUMBERS

(Al). Some computers can

Neural networks

One area of research into
artificial intelligence uses
circuits that work in a similar
way to the nerves (neurons)
in the brain. These circuits,
called neural networks, can
learn ta do simple tasks, such
as recognizing human faces.

Face-recognition programme

Server modem

PC modem

Telephone line

carries modem signal. |

Server's modem
converts signal
back into
bunary data.

1980s ARPANET becomes

withdraws from the nerwork,
and it is used increasingly by
universities and colleges.

1984 Apple Macintosh
computers, using software
produced by American Bill
Gates' Microsolt company,
hecome increasingly popular.

Microsoft’s Bill Gates

TECHNOLOGY

Braille keyboard and special software
for visually-impaired user

with software ¢

page with a mouse, the user can visit
other pages holding relared information.

Sending

Server

A server is a powerful computer
thar routes out-going e-mail to the
carrect Internet address, and holds

rhe Interner, as the US military

TELECOMMUNICATIONS

Al for disability

Some people with disabilities
use computers to help them
communicate. Compurers
called speech synchesizers can
recognize spoken words or
produce speech from text
typed in. Braille keyhoards,
voice recognition, and special

sofeware are all used by

visually-impaired pv.opk.

Receiving computer

reassembles the packets.
— If the route is busy, the
;Jfff'n{‘f'l’.‘ _.F-:Hﬂ, 4'7?1’!7”’1(7' way

fo !’l‘{.’('i'lf I"):'I‘?' ll{![/rl'.\-:.

World Wide Web
Information is stored on
the Internet at linked sites
called pages. The pages can
be thoughr of as a web of

information thar spans the

globe. Web pages are viewed

led a browser.

By clicking on a certain part of a

Server

Receiving

incoming messages in a “mail box”
until the user wishes to open it

1985 First CD-ROMs appear.

1990s Use of Internet and
email becomes widespread.

1994 RISC (reduced
instruction set computing)
allows for faster micrachips.

2001 A web server the size
of a march-head is produced.

TFLEPHONES
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INGENHOUSZ, JAN sce PHOTOSYNTHESIS ¢ INSECTIVORES see HEDGEHOGS AND OTHER INSECTIVORES

INSECTS

FOR THEIR ABUNDANCE and
diversity, no animals can match the
insects. There may be a million
species across the world. Insects are
mvertebrates and belong to the group called
arthropods. They are the only arthropods that
can fly. Many have a complex life cycle.

. Wherever they exist, they have a huge ecological
impact as herbivores, hunters, decomposers,
plant pollinators, and disease carriers. They are
in turn food for predators, against which they
have evolved some remarkable defences.

Breeding

Insects normally reproduce by mating, attracting one ‘
another first with scents, displays, vibrations, or other
signals. The male’s sperm is transferred into reproductive
organs containing eggs in the female’s abdomen. The
female lays the fert[llzed eggs, often burying them in soil,
or attaching them to a surface such as a leaf,

Mayflies

Breeding is all a maylly does

during the last stage of its life.
As soon as it turns into an

adult, it has just a few hours o
find a mate and reproduce
before it dies.

Eyes

Parent bugs
Most adulrt insects leave their
young to fend for themselves.
Some bugs and earwigs look
after their young offspring

J]lLl l’ry o P\'()XCL"[ l'hL'lH. ﬁ:ﬂ&.
Life cycles

Different stages exist in
the life of an insect
between hatching and
adulthood. Some insects
undergo a dramatic
change called complete

Parent
bug with
young

Complete
metamorphosis
Young butterflies, bees,
flies, and beetles are
totally different from A female
butrerfly, in this
case a swallowtail

their parents. Eggs
hatch into larvae. Later,
burterfly, lays an egg
on the leaf of a
suitable food plant.

the larvac pupare, when
their tissues reform into

metamorphosis. Other :
the shape of an adult.

Insects start out as
wingless nymphs, then
grow in steps, moulting
their old cuticles before
becoming mature adules.

Incomplete metamorphosis
Though it lives underwater after
hatching, a young damselfly, or
nymph, resembles che adulr, which
the final

Hies. After several “steps”,
The cuticle splits

4’A'J"FJH\[{ ."r’.n' f!/d.‘.'i'.

A nymph crawls up a
stem out (ff‘fl{?[' water.

nymph surfaces, breaks out of its
cuticle, and unfurls its new wings.

458

Insect features

Adult insects have a head, a thorax, and an abdomen,

cach composed of segments. They also have six jointed
legs modified for walking, jumping,
swimming. All parts are enclosed in an exoskeleton.

The huge eyes of this
dragonfly, like those
of most insects,
L'l')nl"li]\ hUHLhL'd\' Df.
| unirs, each with s
own lens. Togecher,
the unirs make up

a composite image.

The adule damselfly
gradually breaks free.

The head carries
feeding apparatus
and sense organs.

. The tharax is in three
Field digger wasp
This parasitic wasp paralyzes its
prey, such as a fly, and takes it back

segments and bears
the legs and wings.

to its nest for is grubs to cat.
[ts paralyzing sting
is borne on the

tp of its long
abdomen.

Fly

The exoskeleron, or
cuticle, of Hies, like
that of all insects, is
fragile and lighoweight.
Lhis gives the flies flexibiliry,
bur also makes it easier for
predators to pierce ther
with a bite or sting.

Y/Ji’ /1/’//(}’/1("1 COREALITS
ot of the
internal

organs. .

digging, or
Hard wings
form a

/:7'011-:-.';':'[
case for the
ather pair.

Cardinal
bCCth

Wings

The wings of flying

Antennae
Reaching their
maximum lengeh in
longhorn beetles, the
antennac of insects

Mouthparts

An inscct's mourhparts
include mandibles
{hard jaws), maxillac

insects are delicare
membranes supported
(secondary jaws), and a by veins. Most insects
labium (lower lip) for
sucking fluids. This
lacewing has large
mandibles for biring.

have two pairs of
wings, and in beetles

are ll\'l_'d O sense ‘Eik’
shape and texcure of
objects and to derecr
scents and rastes.

one pair is hard.

= Inside the
?) pupal

cuticle, the insect

) A larva, called

i a carerpillar,

2 The caterpillar /¢ At last it stops

harches out of the grows and "1 earing and turns
transforms into an
adult butterfly and

then emerges.

egg and starts develops, moulting into a chrysalis, or
feed on the plant

immediately.

its skin several

pupa. [t may secure

times as it does so. irself to a plant.

This adult
damselfly is
about 4.5 cm
(1.75 in) long.

The adult
reaches its full size.

Blood is pumped

into the wings.




INSECTS

Habirtats

Insects abound in most of the world’s
habitats, even the seemingly

inhospitable. Though they reach their
greatest diversity in the humid tropics,
teeming numbers of them also exist

- Feeding |
Between them, insects eat virtually all types

of organic matter. Few plants are safe from
attack by larvae or adults, and insects play

a major ecological role in breaking down

plant and animal remains. Some insects are

Paper

wasp’s nest

PeCEl CGaves

me in grassland and woodland, both “a specialist feeders, such as many weevils that |
: among the vegetation and attack human foodstufls; others, such as
hidden away under the soil. Cross- cockroaches and bush crickets, cat anything.
< of Land and air are their true section of
a paper Nectar feeders |

rf domains, but some
o species live in water for
all or part of their life.

_ wasp's nest The energy-rich nectar

5 i of flowers lures
e sift iRatine i

: pollinarting insects

ir .:\l"_'_}u\ 2 H

it ¢ s such as burcerflies,

& Nests bees, flies, and beetles. As

Many insects make homes they feed, the insects get
dusted with pollen, which they

transfer from flower o flower.

Searab 3 f :
. from objects in their
I'IJKJA'J'”'

environment. The most
accomplished builders
are social insects such
Hunters

as wasps, bees, ants,
Some insects are Herce

and termites, which
build communal
nests. Wasp colonies

hunters. They have strong
jaws for biting or piercing
create beautiful their prey with poison-
" filled probes. Some, such
as mantids. use stealth

snatch passing prey; others

paper” nests of
chewed woad pulp.

.'lCEi\"L‘]_ “_'\_'k out .iﬂd L'll'.i.ﬁl.‘

The gqueen wasp -
lays one egg at their victims.

the bottom of
o8

irhi el
pecial efforr. each cel Mantid
cetles dig . F h asps a fly
P The small ¢ ;’:;;h J."‘f,-'

=r __ll\J \Ihl_‘]lt‘rh

entrance l'r’}}!ﬂ'm'l\'

; T front legs.
the temperature = E

arvae, which
pphy with ample A

Ji ! and humidity, __

alls of dum_’. . e

from camel or

Wood borers

droppings. & o
g The larvae of insects such
as the furniture beetle

anaw tun HL‘]\ I'hl'(ll]\'_"h

(.}Hfr}’f\'»f{]
larva
timber. They need to car a
large amount ro get

sects, such as diving beetles
enough nourishment,

-t boatmen, spend all their

rresh water. Many more because woad is very

chere as nymphs or larvae, Furniture beetle indigestible.
ﬂllg RhL' bO[fnm

15, Caddis fly

Parasites
Parasitic insects ear the living tissue
and body fluids of larger animals.

A species
of gryloblattid

e carry their own

Piercing,

ening of debris
\'Hf'.i'n'"‘g

Snowfields
Tiny wingless insects live in the intense cold and harsh
winds of mountain peaks. Gryloblarrids live on minure
fragments of food blown up on the ice from lower

T'hey live either on or in their host
or, as in this bloodsucking fly,
land on the skin to feed. As well as

tection

5T enemices. mouthparts

\ As the

larva grows, damaging their host direedy, they

it makes jrs  altirudes. Anti-freezing substances in their body Huids also pass on diseases such as

cogether with silk. case longer,  stop them seizing up in the freezing condirions. malaria and sleeping sickness,

Wera raises —
its spiny legs.

Defence
th adulr insects and
oir voung are food for a
st of predators,
“luding other insects,

wders, lizards, birds, and

~ Leaf

Stripes like o - insect

—\ those of a

H-'l?J[.f’

:mmals. They are not
‘hout their own means
- defence and escape.
¢ actively chreaten or
unter attack the enemy;
thers are designed to
void being detected in
1 firse place.

Attack

Some insects drive off enemies with
squirts of poison, blows, bites, or
stings. Among the most formidable
weapons are the jaws of soldier ants
like this one from Venezuela.
Squadrons of ants atrack intruders
and ofren farally injure them.

FIND OUT ANIMALS

CAMOUFLAGE
AND COLOUR

Mimicry

The hoverfly is one of a
number of insects thar avoid
artack because they look like
more aggressive species.
Because of its similarity to a
wasp, the hoverfly fools many
predarors inta leaving it alone.

EcoroGy anD
ECOSYSTEMS

Camouflage

A blend of shape and colour
can “1.'lkl: an il'l.“.'{.'[
extremely difficult o spot in
its natural habirar. Amid
dense foliage, the leaf insects
af tropical forests have
almost perfect camouflage.

FLIGHT,
ANIMAL

EvoruTion

Threat
Aggressive postures and
alarming noises can be enough
o ward off enemies. The
wetas — large cricket-like
insects of New Zealand — raise
their spiny hindlegs and drop
them with & crackling sound.

NESTS AND

FLOWERS
St BURROWS
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— Long spiny
jaws

Violin beetle
lives berween layers
of bracket fungi on 1

Indonesian trees. |

Darwin’s beetle
N probably uses
its jaws to
threaten

or fight
other males.

/ 4 Stag beetle
has large .
jaws that may be used in
bartles with other males.

Antennae

are longer
than the
bady.
Large hind
leg

o ~

Frog beetle is a
species of leaf

beetle, named for
its frog-like legs.

Elm bark beetle tunnels
in elm rees under the
bark, and spreads Dutch

Longhorn beetle is
named for its long
antennac. Its larvae tunnel

through all kinds of wood. elm disease.

Agaristine
moth from
Indonesia flies
during the day.

Jezebel butterfly flies
in the mountainous
areas of Indonesia.

Adonis blue
is a European
burrerfly of

’ grasslands.
Long “uils”
distrace

predators.

Ruddy daggerwing can be

seen in woods and thickers

in the Americas.

| Cricket uses its star-shaped
feet for bn}_‘ymg » >
itself in sand. —~ \KL /(

Desert cricket
picks up vibrations
through “ears” on 2
its front legs.

- _ — Insects ————

Beetles, wasps, ants, and bees

Butterflies, moths, and flies

Euchromiid moth from
Alfrica has a striped body,
bur is nor as decorative
as some Orhcf Hlo[h.\'.

Bugs and other insects

Bumblebee

is essential to

plants for
carrying pollen
from one flower

to another.

Thin ™

veined wings

Tarantula hawk

wasp lays its
eggs on spiders, | | \
/ which it paralyses '
2 with a sting.
Goliath beetle is one of
the largest flying insects

w in the world.
R

Driver ant is

often called a
“sausage fly”.

-

r \
' =

Jointed leg

divided

nio four

main parts.

Ladybird hibernates
through the winter,

Ground beetle

NG hunts and kills
often in a group

with other ladybirds.

ﬂn]l\“('l’ insccth
for food.

Hoverfly can hover in the
air almest motionless. Ir

==

looks like a wasp.

Virgin tiger moth is

.\.

distasteful to predators.

Crane fly has very
long legs. lts larvae

are sometimes known
as “leatherjackers”.

% " Shield bug
has wings
that are

g - hidden
$ beneath -
a shield.

'
Many shield /

Leaf insect

Assassin bug is a predator
that attacks live animals,
such as millipedes.

Stick insect is almost invisible
when keeping still on a twig.

[.ng -
antennie

Long wings draw a
predator’s um-m:au/
% away from g

N the body | "

”: Thread lacewing
has streamer-like hind
wings that trail behind ic.

biugs are

Dragonfly lives near
water, where it feeds
on other insects.

brightly coloured.

looks like a leaf, which i
camouflages it in trees.
= =Ty

Cicada is known for the noise
4 males make ro atract females.
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INTERIOR DESIGN see FURNITURE ¢ INTERNET see INFORMATION TECHNOLOGY

INVENTIONS

E2=5h AN INVENTION is something created
X

7 by human effort that did not exist

£ it

i3 ) before. Most are useful to society or

Early inventions

The use of stone rools and
weapons, such as bows and
arrows, in prchiscoric times gave
people greater mastery over their
environment. When they settled
as farmers, the plough (¢.3000 BC)

o - lndUStrY> and Slmphfy the “.]ay thmgs The sikiee] greatly improved crop production.
are done. Inventions range from the simple, such  The wheelis probably che Around the same time, the wheel
= most imporeant invenrion of o : i S—— - .
as the Safety pln, to the Complex, SUCh das the ;11|i Iilnu.Plhd:w whu:ls are found rLVQIuUOHl/‘CC—i [fanb‘POH: Lo
1 1c1 An 1 2N H f h k in almost all I;lJLhinU& The first alphath‘ (Lljoo B('_) ?vfh J‘ISO
television. invention can come from the wor s i s gl age e g
of an individual or the work of a team. Human shape clay in Mesopouumia, more gy becoming the basis of the
pLa R . § ) than 5,000 years ago. Wheels ’ written lansuace.
civilization is founded on a host of inventions, wete then fitted o cares, Ch
i , evolutionizing rransport. . ’
from the stone tools of prehistoric people to e ’ Ry ey
urnea ro rchimedes
the robots of today. N i water e
Archimedes’ / Witer move
qaler moves ff/]
screw

| the tube.

Maklng life easier - In abour 200 B¢,
Greek sciencist and
Most people’s lives have been
improved by inventions, particularly
during the 20th century. For example,
the development of computers has led to
global communications via the Internet,
jet engines have provided a faster means
of transport across the world, and the

mathematician,
Archimedes (¢.287~
212 BC) invented a
water-lifting machine

corporating a screw-like
mechanism. This device is still used in
irrigation schemes in some countries, and is the
basis of drill bits and kitchen mixers.

tractor has transformed agriculture. In the r _‘[ @ Anode hole creates beam of
home, inventions such as the refrigerator =5 Domtnwds. AR
L T T i hil u'--'" screen is coated |
ave I'Tla( ¢ PILSC[\ II‘IB oo0d casier, wnile with I.VJWJL‘I' that - e '.‘
the microwave oven has proved Home glows when struck 'y
invaluable to those with bUS)’ lifestyles. Many inventions have improved life in by cathode rays. [ ] b ! N
: the home. For example, the invendon \ \Cathode
s of clc\_tm_'d.l appliances provided cheap, \ emits
F — clean lighting and the power to run Metal rays.
, devices which make cleaning, ages sl
[ r 1 L Jplates repre
cooking, and washing .
= i s and atiract .
§ casier, Less housework Baini Cathode-
ve— meant women could ray tube
work outside the home
Science

i T for che firse time.

§
Q Scanning coil sweeps
electron beams

Many scientific inventions
provide rhe foundations of

,'.l"u; nAmAAR, QRS fen o the technologically based
' - acrass screen. society we live in today. For
Indus[ry example, electronics took off

after the forerunner of the
modern TV receiver tube,
the carhode-ray tube, was
invented in 1892, Also,

e steam engine and spinning jenny were
wo key inventions rhat set in motion the Induscrial
Revolution in the 18th century. Factories improved

their producrivity following Henry Ford's introduction Electron guns emit beams

in 1913 of the moving assembly line. By the lace that strike red, green, and medical inventions have
19605, the development of the microprocessor blue phosphorous on to helped o improve diagnosis
ushered in the modern electronics industry. screen to give colour picture. Colour television tube and treatment.

Kellogg brothers Inventors '

Today’s flourishing cereal indusery has irs
\ origins in the inventve mind of US

Patents
To prevent other people
capying and profiting by

Some people invent when there is
their inventions, inventors

a need for something, prompting
the saying “necessity is the mother
of invention”. Others invent
when they have a sudden flash
of inspiration, and to make moncy.
Today, more inventions are the
result of organized research by a as many countries as they

1o sell John's inventions. team, rather than by one person. sanialie,
W. K. Kellogg J. H. Kellogg b—————————  Patent for zip fastener

physician John Harvey Kellogg
(1852-1943), and the business
skills of his brother William
Keich (1860-1951). John
Harvey developed cereals
such as cornflakes as part
of a vegetarian diet for his

must register a patent. This
gives the inventor the sole

right to make and sell the
invendon. The parent also
details why the invention is

new Jl'id ("'lgiﬂfll. Inventors

. ; - have to register patents in
paticnts. His brother founded € to regl p

the Kellogg company in 1906

FIND OUT EDISON, ELECTRONICS FOOD AND FOOD INDUSTRIAL INFORMATION MEDICINE, TECHNOLOGY TRANSPORT,
MORE THOMAS INDUSTRY REVOLUTION TECHNOLOGY HISTORY OF HISTORY OF

461



—Inventions ———
Home and leisure

Vorlseme
control \

The tea-maker, invented in 1904, Tape recarders developed
was one of many gadgets that after the invention of
helped save time around the house. magnetic tapes in the 1930s.

Wireless sets transformed This food mixer from 1918,

entertainment in the 1930s. was driven by an electric motor.
Tee box Key p;m’
‘58 |
P ———— - |
R— \\ I
mm
) B )
o ’ - . Compartments
to keep Sfoods
- i - | separate. ___
| Pop-up toasters were firsc .} Electronic calculators 19505 relevision; che first
| introduced in 1926. Ready-sliced became popular across the TV was invented by John
| bread appeared in 1930. 4 world by the early 1970s. Logie Baird in 1926,
| 1 - | —
\ 0 (" I3 -
Electric refrigerators began G -

to appear in 1913.

B
X Control
N buttons

! =
Vacuum cleaner dating from Ballpaint pen, Personal stereos first Compact discs were first Computer games were Hair dryers were first sold
the early 20th century. invented in 1938. went on sale in 1979, launched in 1982. played throughout the 1980s. for personal use in 1920.
Skpporsing Science and industry

Protm. . - ¢ 3

Transistors, invented in 1947, are . _ Filament Ruby
still used in eleceronic devices. | e N erystal
b
il
3
¥4 Printed circuit boards
- @ were patented in 1943.
S
=
Pacemakers, invented in the  Audion valves, invented in Lasers were developed in the 1960s Parking meters were first
1960z, control heartbears, 1906, amplified radio signals. for a variery of electronic uses. introduced in 1935.
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IRAN AND IRAQ

A REGION OF inhospitable, Physical teatures
rugged mountains and bamen, Mountains dominate the north,

west, and south of Iran and the
l'OCl(y desert, Iran and Iraq cast of Trag. Much of the rest of

both lie within the area the region is vast, uninhabited

known as the Middle East in southwest Asia. desert. Iran’s Caspian Sea

Border disputes and rivalries between these CRER S RRREN and fortile, gt
. ; : southern Iraq has marshland.

strongly Muslim countries resulted in a

: F2°C
damaging war between 1980 and 1988. (90°F)
As with many other Middle Eastern countries,

Elburz Mountains

In northern [ran, the Elburz Mountains
rise from the Caspian Sea. Winds blowing
sourh from the Russian Federarion bring

Oll haS bfought gfeat Wealth o Ifan and 193 mm (8 in) rain to the northern slopes, which are
: : z g : covered in forest and farmland. Sheleered
II'aq, Cnabllng then’l to prOv1de hlgher thng Regional climate from the rain-bearing winds, the southern
S[andafds for theif PGO ple HOWGVQF [l‘aq has Iran and Iraq have very hot, dry summers, side of the mountains is arid and inferdle.
= 5 ’ but winters are much colder and harsher The highest point is Mount Damivand
suffered economic hardships as a result of the in [ran chan in Iraq. The region’s annual — ac 5.671 m (18,605 ). Snow is common,
rainfall is low, and tresh water is scarce. and there are ski resorts east of Tehran,

Gulf War (1990-91). ;

Iranian plateau
Closed in by the Zagros
and Flburz Mountains to
th west l}[ld norrh. !RIFI.&'
vast central plateau consists
of two great deserts, the
Dashr-e Kavir and the
Dasht-e Lut. Lying at
about 900 m (2,950 f1)
above sea-level, these
b'.lrren. I'(JC'i\'}" dC.\'CrtN dare
uninhabited because of the
almost toral lack of water.
-_—

Kurds

There are abour 25 million Kurdish
people. They live in Kurdistan, a
mountainous region thar straddles
the borders of Turkey, Syria. Iraq.
and Iran. Their fight for self-
government has been put down
repeatedly with much bloodshed.
Forced to leave Iraq afier the Gulf
War, many Kurds became refugees.

[ranian Kurds cooking food

Caspian
Sea

Mesopotamia
Most of Iraq’s
Waler comes
from the River
Euphrites,
2,753 km
[1.700 miles) long |
and the River

Tigris, 1,850 km
(1,130 miles) long. ‘
For much of their
length, these two

il

G

greag rivers run ‘
parallel. The fertile

strip of land ‘
berween them is
Mesoportamia,

8 Gulf bF Omny | birthplace of the

A B C D E F G H [ ] K ancient Sumerian

civilizadon.




Iran

* Bordered by Afghanistan
s 10 the east, [raq to the
west, and former Soviet republics
to the north, Iran was called Persia
until 1935. For years the country
was ruled by shahs, or kings,

but, in 1979, when Ayatollah
Khomeini (1900-89) deposed
the last shah, the country became
an Islamic republic. The modern
Iranian government rules
according to strict Islamic laws.

. Tehran
Iran's capital lies in the foothills of the
Elburz Mountains, Tehran contains

parks, art galleries, and museums, as
well as one of the world's largest bazaars.
Tehran was modernized by the last
shah, and the Shahyad Monument
commemorates 2,500 years of shah rule.

Shahyad Monument, built in 1971

Iraq
W [raq is one of the strongest
military powers in the
Middle East. Under Saddam
Hussein (b.1937), who became
president in 1979 with dictatorial
| powers, it began to dominate its
neighbours, but a stalemate in
the war with [ran, and the foiled
annexation of Kuwait (1990-91),
reduced its strength. It is now
attempting to rebuild its shattered
economy. Iraq is a strongly
Islamic country.

Food

People in Iraq ear lamb, chicken, or fish
with vegerables and chick peas, served
with rice and Fhubz (pita bread).
Popular dishes are stufted vine leaves
called dolma and guozi, grilled Jamb
stuffed with rice and spices.

View of mosque with a decorative minaret

IRAN AND IRAQ

from Iranian

Mosques

All mosques (Muslim
places of worship), have
a tower, {minaret),

from which the faichful
are called ro prayer five
times a day. Mosques are
also often ornartely
decorated with abstract
designs and inscriptions
from the Qur'an, the haly
book of {slam.

14th-century
Friday mosque,
Kerman

Carpet woven

li‘ﬂ()!r .

Tehran carpet
traders

Oil

Irag has huge reserves of oil and gas.
Betore the Gult War, oif accounted for
more than 95 per cent of the country's
export earnings. However, following
the United Nations' ban on the sale of
Iraqi ol to member states, Iraq now

has a poor economic situation and is
faced with the rask of rebuilding irs oil
industry destroyed in the war.

Baghdad
street trader
selling

bread

Baghdad
lraq’s capital on the banks of the
River Tigris has been an important
Arab city since AD 752, An industrial
and cultural centre, its old, narrow
streets and bustling markers contrast
sharply with modern buildings. There
are many mosques, and monuments
o President Saddam Hussein.

Persian carpets
[ran has been famous for its
handwoven rugs and carpets since
the 13th century. With rich, dark
colours and traditional patrerns,
they are the country’s second
largest export.

Farming

Although farming employs
about 33 per cenr of the Iranian
work-torce, the lack of warer
means that only 11 per cent of
the land can be cultivated.
Underground irrigation
channels called ganars are used
to transport water 1o farming
areas. Wheat, barley, and rice
are the main crops. Sheep are
r,iikc&l E‘Or \V()Ul d”(.‘ meat.

Marsh Arabs

The Tigris and Euphrates
join to form the Share-al-
Arab, which is surrounded
by marshland. This area is
home to the Marsh Arabs,
who live in reed houses
buile on artificial islands
made of reeds and mud.
They are threatened by
plans to drain the marshes.

FIND OUT DESERTS

MORE

ASIA,
HISTORY OF

FARMING Istam

PIRE

IstaMIC
EM

Law  MOSQUES O1L

‘ IRAN FACTS
Capitat crry Tehran |
| AREA 1,648,000 sq km (636,293 sq miles)
Porurarion 67,700,000
MaIN IANGUAGE  Farsi
MAaJOR RELIGION Muslim
Currency Rial
LIFE EXPECTANCY 69 vears
PEOPLE PER DOCTOR 1,250

GOVERNMENT Islamic republic

ADULT LITERACY 77%

Wind separates the
wheat grain from

the chaff.

[RAQ FACTS
CapITAL €11V Baghdad |
AREA 438,320 sq km (169,235 sq miles)
p(\l’l'[_:\'[.[()N 23,100,000

MAIN LANG

AGE Arabic
MAJOR RELIGION  Muslim
CURRENCY Dinar

LIFE EXPECTANCY 59 years
PEOPLE PER DOCTOR L0667

GOVERNMENT One-party dicratorship

ADULT LITERACY 56%

Farming and industry

Agriculture employs abourt 12 per cent
of the work lorce, bur does not produce
enough crops to supply the country’s
needs. Trade bans imposed after the
Gulf War limited imports, leading to
tood shortages. Only about cight per
cent of [raq’s workers are engaged in

manufacturing, mainly in food processing.

PERSIAN

SUMERIANS TEXTILES
EMPIRES AND WEAVING



IRAQ sce IRAN AND IRAQ

© 0 IRELAND

THE REPUBLIC OF IRELAND occupies two-thirds of the
, island of Ireland in the Adantic Ocean off the west
_ Jﬁ/ coast of the United Kingdom. The rest of the island,
b, *  the six counties of Northern Ireland, chose to remain
part of the United Kingdom when, in 1922, the Republic voted for
independence. The Republic is a member of the European Union and
has efficient farming and food-processing industries. Electronic goods
account for 25 percent of all exports. The political reunification of the
island is a key goal of the Republic.

NORTHERN
IRELAND
(UK)

Connemara

Hundreds of beautiful lakes and pear
bogs are typical of the wild scenery
()[- (:k.‘l]l‘L‘n'ldril in western Ill?]dnd.

The spectacular peaks of the Twelve
Bens mountain range were carved
out by glaciers in the last ce Age.

Emerald Isle

Ireland’s high rainfall results in fresh
green fields, giving it the nickname
of the "Emerald Isle”. The land is
used for grazing dairy carte and
growing crops. Ireland is famous
for its butter and cheese, and for

Isluids

horses and horseracing.
~I2%C
(10°F)
6°C
(43°F)

30°C
(86°F)
12°C
(54°)

762 i

(30 i)
Climate
The warm waters of the Gulf
Streamn account for Ireland’s
mild, damp climate. Ocean winds
bring the country plenry of rain,
8 especially along the west coast.

Dublin
Dublin is a lively centre of commerce, social
People

wcrivity, and culwural heritage. Christchurch
Ninery-five per cent

Cathedral was restored in the 1870s and is one A

of Dublin’s finest landmarks alongside Triniry ot the population of

College, Dublin Castle, and the Custom House. Ireland are Irish and
1 93 per cent are

Roman Carhalics.

The church plays

a key role in sociery,

although the younger
| lrish question its strict
| policies on birth conrrol, [/ - (‘
divorce, and abortion. |. | -

|

AT | Ll Ot 1
Lon;:ixtdndmg,\ bitter, / ' ‘\ |
contlict exists berween S ‘
Catholics in southern 1

People crossing Dubhns Ha'penny Bndge

i
| IRELAND FACTS

Carrrar 1Ty Dublin
TO.iH(l sq km (27,155 sq miles)
3,700,000
MAIN LANGUAGES English,
Irish Gaclic
MAJOR RELIGION Christan

AREA
PoruLATION

Cu RRLM y Furp

LIFE EXPECTANCY 76 years
PEOPLE PER DOCTOR 455
GOVERNMENT Muld-party democracy

ADULT LITERACY 99%

Physical features

Central Ireland consists of a fertile
plain, punctuated by lakes, peat
bogs, and undulating hills. Low
mountains rise to the south, west,
and southeast. The west coast has
deep inlets and bays. The Shannon
is the longest river in the

British Isles.

Wﬂf;{;v/ 1%

- Farmland

Barren
y 80.5%

3.5%

Forest — ;

= ~ Built-y
14.5% e
Land use

Ireland’s most important natural resources are
its tertile tarmland and peat, used for fucl and
gardening. There are oil reserves ofl the coast. |

Farming and industry

Ireland has one of the fastest-growing economies
in Furope. Traditional indusrries such as hand-
cutting peat compete alongside a rapidly o.pmdinn
]115]1 -tech sector. A historical l'and of umﬁrmon
h.i\ now F)(,LI'I rL\"_r\Ld (.Ill( foa h“’[')nL CL()”O[']]\,
Only eight per cent of the work-force are farmers.

Ireland and Protestants 54 per sq km 9% 41%
Christchurch Cathedral ‘! of Northern Ireland. (139 per sq mile) Urbaﬂ Rural Stacking peat to dry in County Galway
! = —
GADRUIE  CHRISTIANITY  CoAL  ENERGY  EUROPE EUROPE, EUROPEAN  FARMING  GLACIATION [RELAND,
HISTORY OF UNION HISIORY Of

TRADE AND

INDUSTRY J
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_The Celrs
excelled at
metalwark.

THE RICH CELTIC culture of Ireland distinguishes it from S—
its neighbour, England, but its history has been dominated i
Celtic Ireland
by Strug 16 Wlth that COUntry Around 600 BC, Celric pv_uplu from central Europe
The EnOllSh 1nvaded I[eland 5c[th‘d [r:'l|:zn(ll. (.’c]}i;‘l;ruh _tjn;i .d]c_\ign ‘
metalwork — nave intucnce rish art ever since.
in 1 171. At ﬁrst their rule was S ‘
weak, but, by the 17th century, St Patrick
EnghSh control V'V%S Com_plete' In 432, a missionary named Patrick
- However, the religious differences landed in Ireland. By 631, Patrick had
between the Protestant English and converted the whole country to ‘
| ; : Christianity. For the next 300 years,
' Roman Catholic Irish led to [Ong' Ireland enjoyed a golden age of arts and ‘
‘ lastmg tensions. In 1921, the island scholarship, which was centred on the
' was divided: the Catholic counties
‘ of the south, west, and east were

— especially

Book of Kells ‘
One of Ireland’s most farmous monasteries was ‘
built by the brilliant missionary, St Columba, ac ‘

monasteries. Irish missionaries set out J
to convert other parts of Europe.

given self-government; the northern,

mainly Protestant counties remained

' part of the United Kingdom.

Kells. [t housed an outstanding 8th-cencury
illuminated manuscript of the Latin Gospels.

Hluminated initial from the Book of Kells

Great Famine
In 1845, the potato crop — the

- English rule

In 1155, Pope Adrian [V gave
the lordship of Ireland to his
English ally Henry I1. Henry's
invasion in 1171 marked the

| start of eight centuries of

~ English rule, though initially
this was restricted to a small
area. From the 1600s, religious

main food of the [rish peasantry —~ |
failed. Over the next four years,

one million people died of

starvation, and more than ‘
1,600,000 emigrated to the USA. |
Meanwhile, landlords were still
dc‘m.lnding their .\[Jrvin:.; tenants

pay rent on their lands. ‘

‘ Brian Boru
Ireland lacked strong government, and in the
8th century, Viking invaders started to serdle

Battle of the Boyne

Potatoes were blighted by an ‘
In 1690, the Prorestane William of Orange rook

airborne fungus. _
BYE.

along the coast. In 1002, Brian Boru, king of
Munster, made himself High King of all

Ireland. In 1014, he defeated the Vikings at
Clontarf. Brian lost his life in the battle, but |
ended the Viking threat to Ireland.

differences and the ascendancy
of the wealthy Protestant

English over the Catholic [rish
worsened Anglo-Irish relations.

the throne of the Catholic James [1 of England
after defeating him in bartle, Northern Irish
Protestants still celebrace chis victory with a
Orangeman’s Day.

march on 12th July -

o

I

|
} Modern Ireland

Northern Ireland
In 1921, British and Irish political

leaders signed the Anglo-Irish Treary

General Post Office, Dublin,
a symbol of the Easter Rising

Easter Rising
On Easter Monday, 1916,
militant republicans staged an

In 1921, Ireland was
divided into two parts: six
Protestant counties in the
north and 26 Catholic
counties in the rest of
the country. In 1922, the
26 counties formed a free
state within the British Empire. The Free State achieved
| independence in 1937 and changed its name to Eire.

in which six counties in Ulster
remained within the United

Kingdom. Ulster’s Protestant local |
governmient pracused anti-Catholic |
policies, which led to civil-rights

uprising in Dublin and occupied
the General Post Office. One of
the leaders, Patrick Pearse,
proclaimed Ireland an
independent republic from the
GPO steps. The British saon

pratests and violence in 1968. The
crushed the rebellion, and ‘

British government posted troops to

Northern Treland to keep order. They

have remained to the presenc day.

execured 14 of irs leaders. This
caused a wave of sympathy
among the people, and resistance

to British rule increased. Mural in Belfast, Northern Ireland

e - = e 4 o 3 . ) - . o . . .

I
1922 Irish Free

Stare formed; war

184548 The

Great Famine.

1690 William of
Orange defears
James [1. Protestant

1171 Henry 11 of
England invades

Ireland.

Timeline
c.461 Death of St
Patrick. Ireland’s

Mary Robinson

1991, Mary Robinson (b.1944) |
became the first-ever woman president

of the Republic of [reland. As a fawyer,
Robinson had campaigned for civil and

Il'l C.ll'l/\"
between supporters

conversion is Ascendancy begins. 1916 Easter Rising.

1607-41 Scortish Partirion.
and English

Protestants colonize

and opponents of
complete. ‘
1921 Partition;
Northern Ireland 1973 Ircland joins ‘
is formed. European Union.

1801 Act of Union

women’s rights. As president, she spoke } )
unites Treland and

795 Vikings firsc

up for the disadvantaged in Irish sociery. ;
sail to Irefand.

In 1997 she went on to become the UN
High Commissioner for Human Rights.

province of Ulster.  England.

MONASTERIES  UNITED KINGDOM, ‘
HISTORY OF

EUROPE,
HISTORY OF




IRON anD ST

OUuT OF THE 70 or so metals that exist on
Earth, iron is the most important. It is
used more than all the other
metals put together — some
600 mllhon tonnes every year. It is used
to build many things from bridges,
skyscrapers, and ships to cars, bikes, and
tools. However, iron is not generally used
in its pure state, but in the form of its alloy,
steel. The presence of traces of carbon in this
alloy makes it hard, strong, and tough. Steel also
contains smaller amounts of other metals,
producing a range of alloy steels with

different properties.

Steel is poured into Laelle
ingot moulds and

taken o be shaped.

o

Manufacturing
steel

Henry Bessemer
In 1856, English engineer
Henry Bessemer (1813-98)
il]V(.'”[Cd th f‘lﬁr [71‘()(:.“&\' I:(H'

producing steel cheaply. His
method involved blowing air
through molten pig iron in a
converter. The air blast
burned out’carbon and other

impurities in the iron.

FIND OUT
MORE

containing
molten steel,

The converter is filled with molten pig iron, scrap, and additives.
Oxygen is blown in, causing a violent chemical reaction.

BRONZE AGE

Iron ore §‘
The main raw marerial for iron-making is iron |
ore. There are two main ron-ore minerals:
haematite and magnetite. Haematite is named
after its blood-red colour; magnetite is so-
called because it is naturally magnetc.

Haematite

[ron smelting

Iron is produced when the ore is
heated with coke and limestone
in a blast furnace. The coke acts
both as fuel and as a chemical
agent to remove oxygen from the

ore, leaving the metal.

The limestone absorbs

., = impurities in the ore and Builr
Adding iron ore to furnace o
; : forms a layer called slag. sing

cdst

Cast iron L tron
The iron made in the blast fturnace, called
pig iron, contains many impuritics.
Nevertheless, it is sometimes used to

Traces of
castings. This cast iron.

carbon in make metal ¢

which conains up o four per cent
carhon, is strong, but brittle.

Eiffel Tower, France F :

cast iron

Meolten pig tron is poured
into the ladle ready for
transter to converter.

Scrap iron is

tipped into the Iron cross-

section

Steel refining

Most pig iron produced is sent for further
processing, or Lcﬁmng Refining removes
many of the impurities from the iron,
especially the carbon. The result is steel. The
most common refining method is called the
basic-oxygen process. A high speed jet of
oxygen is blasted into molten pig iron and
burns out the impurities.

CONVErer.
N

Shaping steel

Once refined, steel is usually
cast into huge ingots, which

are then shaped furcher. This is
donC (l\']]lg a \'ﬂr'lt:t)' 0* nl(‘th()(i'i
such as rolling and forging. [n
rolling, the reheated ingot is

Steel cross-section

}'IﬂSSL‘d lT[.'[\V[‘(_'n I'ACJ\'}' l'ﬂ]]L'l'E. In
forging, the ingor is hammered or showing small

! Containers holding molen pig
traces of carbon

iran from the blast furnace squeezed by powerful machines.

| Rust

| When iron or steel is exposed
to damp air, it soon becomes
covered with a reddish-brown
film called rust. Rust is a
hydrated iron oxide, formed
when iron is artacked by
oxygen and moisture in the
air. Protective paints applied
on sone SUT{‘JCCS can p[cvcnt

Types of steel

There are basically two main types of steel —
carbon steel and alloy steel. The properties
of carbon steel depend on the percentage

of carbon it contains, while the properties

of alloy steel are based on the nature of

the other alloying metals added during

its manufacture.

Stainless steel products  Steel chain *_

Stainless steel rust from forming.
This is one of the most widely used of all
alloy steels. [t contains abour 18 per cent
chromium and 8 per cent
nickel. Both of chese
metals resist rusting
and staining, and
impart this

Mild steel
car I}rm_’]- 1

Rust on an abandoned car

Carbon steel
-l ll&.' IMOST comimaorn \[CL’L lnild .'J(CL'].

is a carbon steel containing up o
about 0.25 per cent carbon.
Other carbon steels, with
carbon contents up to

1.5 per cent, are stronger
and harder, but more brirde.

Pl’U[)CII\' o 3({.‘(:1.

BUILDING AND CARS AND CHEMISTRY Coar INDUSTRIAL METALS SHIPS AND
CONSTRUCTION TRUCKS REVOLUTION BOATS
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ISLAM

IN THE 7TH CENTURY AD a new
faith appeared in the world.
This faith was revealed to the
prophet Muhammad and its

name is Islam, which is an Arabic word

meaning “submission to the will

of God”. Believers in Islam are £

called Muslims. They believe in

one God, whom they call Allah,
 who is eternal and created the universe.
They also believe that Allah sent a series
of prophets to explain his wishes and to
tell people how to live their lives. The
most important prophet was Muhammad.

Pillars of Islam

There are five duties that every Muslim
must obey. These are known as the five
Pillars of Islam. The first is Shahadah, the
sincere delaration of faith that there is “no
other God but Allah and that Muhammad is
his prophet”. The second, Salat, means that
Muslims should pray five times a day. The
third pillar, Zakah, is the gift of money to
the poor. The fourth, Sawm, is to fast
during Ramadan. The
final pillar, Hajj, is the
duty to make the
pilgrimmage

to Mecca.

| Salat
Five times each day
| Muslims stop whatever

An imam (priest)

begins his prayer

by raising his

hands to his ears

and making a

declaration
| of faith.

they are doing, face the
direction of Mecca, and
pray. Men go to prayers ac
the mosque at midday on
Fridays, but at other times
may pray in any clean
place; women usually
pray at home. Before
following the sequence
| of prayer positions, a
Muslime muse carry
out a washing ritual.

This is known as
the Sujud
position.

He prostrates himself
with his forehead,
nose, palms of
hands, knees, and
toes rouching

[]'IC grouncl.

The Ka'bah is the boly shrine
in the Grear Mosque ar Mecca.

The Qur'an

The sacred book of Islam is called

the Qur'an. Muslims believe that the
Angel Gabriel, acring as Allah’s
messenger, dictated it to Muhammad,
and it was later writren down by the
Propher’s followers. The Qur'an
reveals Allah's will for humankind.

All Muslims seudy che Qurian, and ics
text is often copied out using
beautiful calligraphy.

of Muslims. Islam is the second
largest world religion.

The imam bows
down from the
waist, hands on
knees, reciting

ap FAyer

This prayer §
mar has a
built-in
COMPASS
showing the
direction of

Mecea.

After a few
moments siting
up on his knees,

the imam returns face to
to the Sujud

position.

Shading shows worldwide distribution

At the end of the
seT nll[vr:t_vul"&. the
imam turns his
the left and
then to the right.

— I'.I'II'IJH :_{F"_h‘t?.l‘{-‘r,

luscription from
the Qurlan

Gemstone

The Islamic world
The centre of the Islamic world
is Mecca, in the Arabian
peninsula. From here, in the
7th and 8¢ch centuries, the faith
spread quickly, until much of
the area from Spain in the west
to the Indus River in the east
was converted. Islam has
continued to expand, and there
are now probably about 750
million Muslims in the world.

Hajj

Every Muslim who can afford ic
and who is well enough has an
abligation to make the
pilgrimmage ro Mecea, in Saudi
Arabia, the birthplace of
Muhammad. Each year, during
the twelfth month of the Muslim
year, more than two million
Muslims visit Mecca. Many save
up for years to make the journey,
which is the mast important
event in their lives.

— Muslims walk seven times anti- ‘

clockwise around the Ka'bah.

| Jihad

| The Qur'an says that
Muslims should oppose

: anyone who rejects the faith,
if necessary by means of

armed struggle. The term

|

|

“jihad” (the Arabic word for
struggle) means striving o ‘
spread the Islamic way of life, |
somerimes through a “holy
war”. Jihad can also take

other forms, such as learning,
g(:od wiirks, and self-control.

Medieval conguests spread the
Lslamic faith.

Muslims may
pray kneeling on
4 Woven cqrpet,
straw mat, or




ISLAM

Celebrations for

Festivals 1 al-Fisr
A _§ -
“Muslims celebrate several important events in i i
and dancing for

“luhammad’s life. These include the prophet’s birthday these Muslims
Mawlid al-Nabi) and the Night of Power (Laylat al Qadr), i Cameroon,
chich commemorates the night when Muhammad Contral Affice.
received the Qur'an from the Angel Gabriel. The Nighe

t the Journey (Laylat al-Mi'raj) celebrates the night when

Jfuhammad was taken up to heaven. The two most

mportant fcjtivals are Id al-Fitr and Id al-Adha.

Id al-Adha

This festival rakes place Id al-Fitr

during the twelfth Muslim The ninth month of the Islamic year is

month, which is the Ramadan, the month of fasting. The

pilgrimage month of Dhul- end of Ramadan is celebrated by Id al- Whirling dervishes

Hijjah. [t marks the sacrifice Ficr. This festival begins with « light Dervishes are members of mystical
of Abraham, who was meal and a mecting at the mosque for Islamic sects called Sufi that
prepared to sacrifice his son prayers, at which thanks are given for | developed during the 12ch century.
Isaac wo God, buc at the last a successful fast. After prayers there are | There are various orders of
minute God told him to give parties, at which people cat special dervishes, but they are best known
aram instead. Muslims cakes and sweets, and exchange for a prayer ricual in which chey
traditionally sacrifice a sheep presents and cards. Before the festival, | perform an ecstatic whirling dance,
or goat and give one-third of people give money to the poor so that | aiming to induce a trance and a
the meat 1o the poor. evervone can join in the celebrations. ! dircet experience of God.

Daily life
<am affects the whole of a Muslim’s life —
~ervday conduet, art, ethics, laws, and
~overnment. The Qurian gives guidelines for
aspects of life and stresses the importance
¢ the family. Family members are expected
care for one another, and the elderly are
ccarded as head of the family. Marriages are
cually arranged. It is traditional for women
stay at home to look after the house, but
roreasingly Muslim women go out to work.
“omen often cover their head our of doors.

Arabic
seripr
Verses

fram the
Quer amn _——

— Ornamental | % |
border . !

decorates

verses
Halal food Education
According o the Qur'ﬁn, foad rhar Muslims are Every Muslim must understand the texc of
allowed to eac is called halal. Products which the Qur'an because its teachings are part of
come from animals thac eat ather animals are everyday life. Educarion is therefore very
forbidden, as is meat from pigs. Other mears are important in [slam. Mosques traditionally
halal, when rthey are slaughtered correcely. All contain a school where pupils learn to read
fish, fruit, grains, and vegetables are halal woo. the Qur'an in irs original Arabic. &

Flamic
Branches of Islam TH S et

fundamentalists | . ;
1 | bears the names of

avaprowestin | Jglam has two main branches: Sunni and Shi'ah. God. Mubammad,

mm;,;,:i.;gj?;? After the death of Muhammad, his followers chose and Al
Ayatollah Abu Bakr as their leader. Umar, Uthman, and Ali
\ Khomeini. (Muhammad’s son-in-law) were chosen in turn after
Abu Bakr. But one group of Muslims thought they Sunni and Shi’ah _
should be led by Muhammad’s descendants. ispanik culis e £ R of

¢ A the two groups of Muslims.
1 l’lt‘y broke away, ChOObl[lg the I'heir name derives from an
descendants of Ali as leaders. This Arabic word meaning “authoricy™.

b[‘é’lk—{l\\«"&y group is known as The Shi'ah Muslims, who make up
= about 10 per cent of the Islamic

* the ‘\hl LLhS, and fht‘ group that population, live mainly in lran and
remained are Sunni Muslims. Iraq. Their leaders are known as
ayarollahs. The two groups have

1

I<lamic fundamentalism
mie Muslims have turned their backs on the
“uence of modern western sociery in favour of
The crescent is associated with separate theologies, legal systems,

ditonal Islamic values. They are known as
- special acts of devotion to God, and ways of performing their rituals.

amic fundamentalises.

FIND OUT

MORE
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ISLAMIC EMPIRE

IN THE 81H CENTURY, Arabian conquerors ruled a massive
empire that stretched from Spain to China’s borders. The
Arab rulers had a mission to spread Islam, a religion whose
=8 powerful message was of equality, and whose followers are
called Muslims. Under Muslim rule, people from many different
lands worshipped one God, used a common tongue, and had one
holy book. It was a time of great wealth and learning: palaces,
mosques, and universities were built in superb Islamic cities, and
within them knowledge was pursued by the world’s best scientists.

Early dynasties

Religious leaders, known as caliphs, ruled the
empire. During the reign of the fourth caliph,
two rival branches of Islam formed — the
Sunni and Shi’ah. After the Umayyad and
Abbasid (Sunni) dynasties fell, the Fatimid
(Shi’ah) dynasty took over, and used separate

Muslim cities

markets).

Capital cities

mosque and bazaars (covered

The first Muslim capital
was Mecca, Muhammad’s birth-
place and Islam’s holiest city.

n 752, the Abbasids

;Eﬁhsldnu?oplc
'{ \Ej
= Damas s

* Baghdad

,r |Conguered '
/'I- l'gi“r ween 6 ?2
750

C }mzlmarcr.r'
before 632

and

Spread of the empire, ¢.750

The Arab conquest was speedy. Within a century of
Muhammad’s deach, Arabs had defeated the Persian and
much of the Byzantine empires. There were many converrs
w [slam, bur the conquerors also wlerated other religions.

Damascus

Before the Abbasid dynasty
buile Baghdad, the [stamic
capital was at the ancient ciry of
Damascus. The Umayyads buile
a Grrear Mosque in marble, and

always have a central

decorated it with mosaics.

local rulers to keep order. This ended the idea
of one supreme caliph ruling a single empire.

Umayyads and Abbasids
The aristocratic Umayyad caliphs had a luxurions lifestyle.

The Abbasid dynasty resented rhis, and evencually seized
|

founded Baghdad,
which, within
50 years, had
become the
largest city

in the world.

power. Their best-known caliph, Harun al-Rashid (766
809), featured in the famous A Thousand and One Nights.

Royal escape, A Thousand and One Nights, 1898 edition

Science

Islamic science brought together many
branches of knowledge. At the college in
Baghdad, scholars translated books from
ancient Greece, Persia, and India into
Arabic. Scientists observed and
measured the natural world.
Mathematicians invented algebra
(from the Arabic al~jab7), and
the Arabic system of numbers
is used worldwide today.

Astranomers hung
their astrolabes

ﬁr/m their belts.

Star map and
zodiacal
cirele

Astronomy

Muslims led the world in
ASCronomy — lht:l\' buile many

| observatories and perfected the
use of the astrolabe. Arabian
nomads used the stars to
navigate through the desert. Cardamom

Timeline
| 632 Muhammad dies.

| Four of his close

661-750 Umayyad
caliphare (dynasty)
rules. They make
Damascus their
new capigal.

companions succeed
him in curn as caliph.

\ Alidade
(movable
pointer) is
at the centre.

Islamic Empire begins.

670-708
Muslims artack
and then

634650 Muslims
conquer Middle East.
conqier

Umayyad mosque, Damascus

Medicine

Islamic doctors absorbed and followed ancient
Greek thearies, but also formulated many of
their own. They knew, for example, long

before Europeans, that blood circulares around
the body. They stressed the importance of a
healthy diet, and understood the healing
power of herbs and plants.

Ibn Sina

The Islamic Empire’s grearest
philasopher and sciendst, Ibn
Sina (980-1037), was born in
Bukhara in modern Uzbekistan,
He was an exceprionally goad
docror who was known o
Europeans as Avicenna. His
Canon of Medicine is one of
the most famous books in
medical histary.

Canon of Medicine, 1400s

909 The (Shi'ah)
Farimid dynasty
caprures North Africa.

711721 Muslifns
conquer Spain.

732 Muslim Muslim territories splic
Jd‘v":l[lL'C wr n('l[

back in France.

up and are ruled under
separate leaders for the
first cime.

750-880 The
Abbasid dynasty
rules the Islamic

1055 Seljuk Turks
begin w conrol the

| Persian astrolabe ! f.}'rr'nmji'rcnu' it marked q!j'm degrees. 650 Qur'an is written. Morch Africa. Cinnamon empire. Islamic Empire.
‘ FIND OUT ARCHITECTURE ASIA, EMPIRES ISLam MEDICINE, MUHAMMAD PERSIAN SAFAVID SCIENCE,
N MORE HISTORY OF HISTORY OF EMPIRE EMPIRE HISTORY OF
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ISLA |\ | DS How a coral island forms
Coral polyps are tiny sea creatures that

live in colonies in tropical oceans. A coral

DOTTED OVER THE OCEANS OF THE WORLD . ST .

o . . reef 1s an underwater ridge formed from the
are millions of islands. Some islands are no remains of dead coral. A reef may form around
bigger than rocks, but others are vast land masses ~ the exposed summit of an underwater volcano,
P . Creenlend. & I 29 milli If the volcano sinks, it may leave behind a
] - f@CIl. ap » Tor examp S COVCI§ ¥ I.Tl'l 10n square ring-shaped island called an atoll.
kilometres (0.85 million square miles). An island is an area

. . Over time, volcanic eruprions may build an
Ofland Smaller than a continent that 1S Surrounded by acean-floor volcano up so hig]] rhar its summir
water. Islands may be created when the sea rises or the
land sinks, drowning valleys to leave only the highest coral may begin o grow along the shoreline.
ground above sea level. Islands may also form when
ocean-floor volcanoes, built up by the lava from

successive eruptions, emerge above water.

T Valeano summit
Coral grows in
_ Layers rJ_J'I\J'I,.‘l'.’; and ash shallow waters
an slopes of
3 valcano.

Shoreline

Only tip of volcano is visible. _
; -—

| Reef-top becomes colonized
by vegeration.

 Fringing
coral

rr'(_llr

/; Eventually,

"X the volcano’s
summit is complerely
submerged, leaving
only the coral reef.
The reef begins ro

form a ring-shaped
island called an artoll
as it is covered first

Stnki ng f

by sand and then
volcano

“~ Lagoon

by vegetation.

Lagoon gradually .."I
[ills with sand. As the skeletons of |
dead coral build

up, so the reef goes
on growing higher,

D) Lventually, che
— movement of
2 The volcano goes on sinking, and the I.r the ocean Hloor may cause the

| volcano to begin to sink, widening the
Only the very top of the reef lagoon between the shore and the reef. At the same

time as the valcano’s summit is sinking, rhe coral

coral conrinues to grow. As the lagoon
expands cven more, small ourcrops of new
coral appear within the lagoon. In places where Growing reef stays above the is living coral: the rest is

the coral is growing particularly rapidly, the water as the valcana sinks. made wup of coral skeletons. reef continues rising as new, young coral grows

tops of the reef begin to dry out. on top of the skeletons of old, dead coral.

Volcanic islands Drowned lands Eyot

Where a large river flows over broad.

The Hawalian Islands are a chain of Many large islands form when flat flood plains, the river channel may
volcanoes formed above a “hot spot” — | the movement of the Earch’s crust -‘-P}hl up into *_L'\'vr-ilf Mﬂ&_”crd_ch'-mntl& l}:
e S . 4 o == i1 - I rthe river carries a lot of sediment, suc

that is, a place where hoF, molten rock causes t'hn'land to sink. Thm is G e i e
burns through the Earth’s crust. The how Britain became an island, sediment as sand bars or mudbanks
Hawaiian chain is glowly gr()wing ' and how the Isle of nghf Wwas berween the uhanm'}fs. Seall islands
longer as the movement of the ocean separated from mainland Britain. called eyots (or its) form as the sand

. bars and mudbanks dry out.
floor shifts each volcano along, and a o R

) i : ;= Eyot in the River Seine, France
new voleano erupts over the hot spot. Satellite image of Isle of Wight, Britain

Island arcs
Where two pieces,
or plates, of the
Earths cruse collide,

Archipelago

Sea levels rise locally as land sinks, or
globally as an era of warmer climates
micles dhie polar ice caps and increases
the amount of water in che oceans.
When this happens, low-lying coastal
lands are drowned, A new coastline is
formed, fringed wich tiny islands that
are the summits of former hills and

molten rock escapes
and creates a long
arc of volcanic
istands. fava, Bali,
the Philippines, and
Japan are all part of
the same giant

mounrains. These island clusters are
Cyclades Islands form an archipelago  known as archipelagos.

island arc.

CoAsTsS CONTINENTS CORAL EARTH ISLAND OCEAN ROCKS AND VOLCANOES
R

and Bali EEFS WILDLIFE FLOOR MINERALS

‘ The islands of Java
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ISLAND WILDLIFE

[SOLATED LOCATIONS

and the lack of large

~ predators, competitors,

| and dJsease has allowed the evolution
of a unique range of wildlife on
many islands. Island habitats vary
greatly, from the ice and rock of
Greenland to the tropical rainforests

| of Borneo. Island floras and faunas
are fragile ecosystems, easily

| upset by foreign invaders and
freak weather conditions. Some
islands possess unique species found
nowhere else (endemics); other

- remote islands are inhabited by species
from otherwise extinct groups (relicts).

Mammals
Large carnivorous mammals are found only on large
islands that have a large papulation of prey. Many
isolated islands have large herbivorous mammals,
that are often unique to thar island. Madagascar
is home to lemurs, such as the aye-aye, thar live
| nowhere else in the world, and the anoa
dwart cow lives only on Sulawesi. On very .
remote islands bars are ofren the only Long we .~
e lq{f [}!.‘g!

mammals, because they arrived by flying.
out of bark.

Aye-aye

Islands

Continental islands, such as Borneo, became
separated from larger land masses. Their
wildlife is similar to that of the mainland.
Oceanic islands, such as Fiji, are more
remote and are either coral reefs or volcanic
in origin. Their flora and fauna are often very
varied. Sulawesi, for example, has wildlife of
Asian and Australasian origin, as well as an
animal unique to the island — the babirusa.

. Plants
The fertile volcanic soil
of oceanic islands provides ideal
growing conditions for plants.

Gmm

, ortoie Reptlles

Clatite and douivas are believed to have

Different conditions on islands
compared with the mainland can
aftece the size of animals. Giant
tortoises grow large because of
che lack of large predators in the
Galidpagos Islands. On Chappell
Island, near Australia, black tiger
snakes also grow larger than
normal. They feed an mutcon bird
chicks that exist for a brief period
anly. The snakes ger big as chey
cat many chicks ar once to build
up reserves for che rese of che
year. Island dwarves also

exist where foad or
other resources
r are limiced.

Strong legs belp when |
excavating burrows.

CRABS AND OTHER
CRUSTACEANS

Most reptiles are good swimmers
and easily colonize close islands or
float on driftwood to more distant
ones. Fijian iguanas are related to
those in America; their ancestors
rafted on
vegeration across the Pacific.
Tuataras live on islands off the
New Zealand coast; they resemble
lizards, but chey are actually relicts
from the far distant past. Relicts are
ancient animals that survive on
isolated islands long after their
relatives are extinct elsewhere.

islands, others are unique to specific
islands. For example,
the Canaries are

including ancient
dragon trees;
Madagascar has
seven species of
baobab tree,

Baobab tree

Invertebrates
Invertebrates
Large ~~
claws used
to climb
palms
;md SEeT

have colonized
many islands.
They arrived

by rafting on

Tuarara

vegerarion,
by flying, or
| by being carried

COCONULS,

on the wind. Larger

species such as the Pacific
robber crab cannot migrace.
However, its larvae hatch from eggs laid

in the sea and drife on the ocean currents
to colonize islands thousands of miles away,

Robber crab

FRruiTs IsLANDS

FLIGHTLESS
BIRDS AND SEEDS

Moorea,
French Polynesia

whereas the African
mainland has only one.

Seeds are spear
shaped and stick
m gl'arl’?}r’! N’),Jl'l'l'
r/')e:ﬁ'

Some plants, such as coconut palms,
are widely distributed around many

home to 500 species
of endemic plants,

MONKEYS AND
OTHER PRIMATES

enables birds to colonize

Colonization
In 1883, a volcanic eruption destroyed l
all life on the island of Krakaroa. Since |
the

then the process of recolonizarion -
establishment of plants and animals in |
a new environment — has been studied.
Colonizers crossed 40 km (25 miles) of |
water. First came ferns and algae. Then ‘
after 40 years there were forests, 29 bird
species, two geckos, one python, one ‘
monitor fizard, inseces, bars, and rars.

— Dense vegetation cover provides
thanes for many animals [

land. _

Red mangrove

Colonizing seeds |
Seeds reach remore islands carried
on \V‘ln(‘i Or wWater currents, Jnd
on the feer, or in the gurs, of
birds. The coconut has a tough
outer shell which protecrs the
inner kernel during long ocean
journeys. The first plant to
become established on
oceanic islands is often
the red mangrove,
[ts seeds starr to |
germinate before they
drop from the parent
plant and are ready to |
tike root where they land.

Coconut

Birds
Many islands are rich in
bird life because flighe

isfands casily. Strong fliers,
such as frigate birds, are
often the first birds ro
arrive. Bur with no narural
predators, many island
birds, such as the New
Guinea cassowary, became

; Frigate bird ‘
flighrless. Introduced species

pose a threat t these birds which lack a
means of defence or escape. For example, |
feral dogs often kill New Zealand kiwis.

P1GS AND
PECCARIES

REPTILES |
TR ——



ISMAIL [ see SAFAVID EMPIRE  ISOTOPES see ATOMS AND MOLECULES

et ]
= |SRAEL |
CaPUrAL €17y Jerusalem ‘

|

|
- | —_ - AL oy \
ISRAEL IS A LONG, NARROW COUNTRY, lying between ‘ e ST o (0 Lot

SRAEL FACTS

. . PopuiaTion 6,200,000
the River Jordan and the Mediterranean Sea. Although | " " '° “7 00
it is a new nation, founded in 1948 as a homeland w
for the world’s Jews, Israel is also a very old country. -_("hr_'“,”_". . 1
) CURRENCY .\}:_ckcl
Iiewously called Palestine, it was a home for Arabs for about 1,400 e STy 7 7o
years, before which it was a Jewish land for about 1,700 years. Since PEOPLE PER DOCTOR 217 '
1948, Israel has fought several wars with its Arab neighbours. Despite
peace talks begun in 1993, relations in Israel are still very tense

between Jews and Palestinians with renewed outbursts of war.

MAJOR RELIGIONS  Jewish, Muslim, ‘

!

‘ GOVERNMENT  Multi-party democracy ‘

ADULT LITERACY 96%

E Physical features

Isracl stretches south through
the Negev Desert o Elat on
the Red Sea. The green Plain
of Sharon runs along the coast,
while inland, m;a”ei to the
coast, is a range of hills and
uplands with fertile valleys to
the west and desert to the east.

Negev Desert
In Hebrew, the word Negev means “arid land”. Like !
many other deserts, the Negev is nor completely lacking |
in life. Much of it is covered by serub: when rain comes,
it springs into life with a carper of wild flowers. Large
areas are now being irrigated for farming,

Dead Sea

The Dead Sea lies berween
[srael and its eastern |
neighbour, Jordan. tisa
vast lake 74 km (46 miles)
long and 16 km (10 miles)
wide. At 400 m (1,300 fr)
below sea-level, it is also
the fowest point in the

Coast

The Mediterranean coastal plain is nowhere
more than 32 km (20 miles) wide. Several
rivers flow chrough the region, fertilizing

waorld. Tt is so salty thar
nothing can live in it~ and
even non-swimmers cannot |
the soil. It conrains fine sandy beaches, sink. The water contains |
popular with holidaymakers. In the narth

are cliffs with beauriful caves and groteoes.

useful minerals, such as |
sodium and porassium.

e ] S50 4 e -I3°C .
| Jerusalem (129°F) Q’- S (9°F) .
Dacing back more than 3,000 vears, Israels capiral, —J-;o('-_' - 9_%_'_.
‘ Jerusalem, is a cultural and religious centre for Jews, | (73°F) (48°F)
Muslims, and Christians. The Western wall of Herod's [ 528 mm (21 in)
| lemple is sacred 1o Jews, the Dome of the Rock is a |
|

Muslim holy place, and the Church of the Holy Sepulchre

Climate |
marks the site :}l__lc\u.\'\ crucifixion. The modern city is

Istael has hot, dry summers, and mild winters

when most of the rain occurs. Rainfall varies from

25 mm (1 in) per year in the southern Negev to (
1,088 mm (43 in) in parts of Galilee.

home to half a million people.

| Desert 43.5% |

‘ Forest 5% _ Farmland ‘
; 29.5%
Grasiland =
20.5% — ° e Bm'e'r-u’n
| ' 1.5%
Land use
Almost half of Israel is desert, but irrigation has
enabled large areas to be reclaimed as farmland.
The country has valuable mineral resources in the
| Dead Sea area. and reserves of copper ore and gold.

|
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People

More than 80 per cent
of Israelis live in high-rise
apartment blocks. The

Leisure

[sraelis enjoy sports such as football,
tennis, baskerball, and badminton. On
the coast, Israclis swim, surf, sail, and

majority of people are
Jewish, but there are abourt
800,000 Palestinians, who
are Muslim. Most Israelis
work a six-day weck.

|
1

305 per sq km 91% 9%
(790 per sq mile) Urban Rural

Farming

Only about 30 per cent of
Israel’s land can be used
for growing crops.
Lack of water is a
constant problem,
and irrigation is a
necessity. Most of the

Crops are grown on
the tertile coastal plain,
where vineyards and citrus
groves are plentiful.

Roses are grown
Jor cut flowers,
| Crops
Farming accounts [or abourt
five Per cent of EXPOLES.
Almaost hall of Israel’s food is
grown on kibbutzim.
places where several
Families live and work
rogether, sharing
‘ ever ’d;l_\’ [;\.‘:L‘.\ such
as cooking and
deaning. Cash craps

include citrus fruir,
pomegrandates, grapes,
roses, and carnations.

Industry

Jewish people

Some Jews have always lived in Iseael, bur the
majority moved to the counery after World War 11
(1939-45). Sephardic [ews from che Middle Easc
and the Mediterranean are in the majority, but
Ashkenazi Jews, from Central Europe,
dominate politics and business. Women

enjoy equal opparruniries and serve in the
army. Orthadox Jews keep the Sabbath,

from Friday night ro sunser on Sarurday.

Isracl has a diverse manufacturing economy.
Tel Aviv-Yafo is the centre of the country’s
industry, which is concentrated in clectronics,

Irrigation
Israeli farmers rely heavily

on efficient irrigation o

watrer their crops, which
would otherwise die in the
hear. Compurerized irrigation
has enabled pares of the desert
to be culrivated, supporting

specialized agriculture.

Pomegranate

Citrus fruits

Diamonds

Cutring and polishing
diamonds is a major Isracli
industry. The uneur stones
account for 16 per cent of total

Dead Sea
mud cosmetics

water the crops. L ~

water ski. Aqualung
diving is popular in Elat.
People like to listen to
jazz, rock, and pop music,
and attend tolk festivals.

Dead Sea mud

Many of the minerals in

Jewish festivals
There are many Jewish
festivals, when families

n][]li (.'.‘HJ'.'[L"[L’L‘ ,-I'O'I'I'I ihL’
spend rime rogether.

['he annual [srael Festival
is a three-week cultural
extravaganza, including

Dead Sea have medical
properties. Special soaps
and creams are sold
warld-wide to treac skin
complaints and arthriris.

circus and theatre shows, ‘

Food }
Kosher food, ph:pdru:] according to Jewish religious
dietary laws, is eaten by Orthodox Jews, bur many
Israeli restaurants serve a variery of foods including ‘
castern European, Russian, Fitlafed
Austrian, and German . ‘
dishes. Falafe! is a well-

I "”f'_';_’."i. .

known lsraeli food —
balls made from
chick peas, herbs,

and spices, and fried

in oil, served with
tahing, a paste of
sesame seeds, and
pitea bread.

. Sprinkiers “Pitta |

Transport

Israel has good road links.
Bus services are efficient
and the railways are being
extended. Freight travels
by rail or boat, from the
ports of Hefa and Ashdod
an the Mediterranean,
and Elat in the Gulf of
Agaba. Tel-Aviv-Yafo is
the main airport.

Hefa port

Palestinians ‘
In 1948, when Israel was created, many Palestinian
Arabs left the countryr leading to a conflict berween |
Jews and Palestinians that would last many years.

About 800,000 Palestinians remained in [srael.

In 1967, Isracl occupied the Palestinian territory

of the Gaza Strip. Land negotiations continue over

Gaza, Jericho, and the West Bank.

engineering, plastics, chemicals, texdles, and
food processing. Tourism is growing steadily.

FIND OUT ASIA
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CRYSTALS
AND GEMS

imports. Curt stones make up abour 22 per cent
of exports. The only other major diamond-curtting
countries are India and the Netherlands.

Mining

Copper, gypsum,
limestone, and a small
amount of oil and gas

are mined, especially in
the Nepev. Factories like
these around the Dead Sea
extract potash, magnesium,
and bromine, used for
phomgraph}'. and making
dyes and anaesthetics.

DESERTS

FARMING

Hory 1anD,
HISTORY OF

Tensions still exist between Jews and Muslims.

ROCKS AND
MINERALS

IsLam JupAIsM




§EITALY

BOUNDED BY THE ALPS in
the north, the boot-shaped
peninsula of mainland Italy
stretches about 800 km
(500 mlles) into the Mediterranean Sea. An
agricultural society for centuries, Italy has
recently emerged as a leading industrial
power. The country’s wealth, best farmland,
and industry are concentrated. in the north.
By contrast, the south is arid, and farming
and industry are on a smaller scale. Italy also
includes the islands of Sicily and Sardinia.

A B C D E F

zrszl_.\\u
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ITALY FACTS
CAPITAL CITY Rome

: AREA 301,270 sq km (116,320 sq miles)
Physical features REn q sq miles) |

= . . Porurarion 57,300,000 |
Mountains dominate the Italian - :
MAIN LANGUAGE [ralian

Jandscape. from the valleys and = s ,
Jakes of the Alps and Dolomites BIoR R S

in the north, to the Apennines
that run down the southern
peninsula. South of the Alps is
the green, fertile valley of the
River Po. lwly is prone to
carthquakes and has active
volcanoes, such as Vesuvius,
Stromboli, and Ecna.

CURRE-,-\ICY Euro

LIFE EXPECTANCY 78 _vc':u's_

PEOPLE PER DOCTOR 169
GOVERNMENT Mulri-party democracy
ADULT LITERACY 98%

Sicily

The largest island in the Medirerranean Sea,

Sieily is mainly mountainous. The highest |
poine is Mount Etna ar 3,332 m (10,930 f},

an active voleano, which rowers over the town

of Carania. Farming and tourism are the main
sources of income. Sicily’s warm climate,

beautiful beaches, and ancient ruins atrract
increasing numbers of visitors cach year.

Apennines

Extending for about 1,400 km (860 miles)
from northwest o southwesr Iraly and
across the sea into Sicily, the Apennine

mountains form the backbone of the 42°C 5 -11°C
country. The highest (108°F) g’/ (13°F)
point is Mount Corno Climate 2500 i 7oC
at 2,914 m (9,560 k). Southern Italy has hot, (77°F) (45°F)
drl}' summers and mild 657 mm (36 in)
G |8 winters. In the north,

the summers are cooler, especially in the hills and mountains,
and the winters colder and wetter. The Po Valley tends to be
foggy in winter, and snow covers the Alps. The Adriatic coast
suffers from strong, cold winds, such as the bora.

Barren - Farmland
1.5% C68.5%
Lo :
forew
e 27.5% .~ Built-up
Brindisi i 2.5%
Land use

Mast of [raly is cultivated or used as pasture for grazing sheep
on grassy mountain slopes. The most fertile area is the broad,
flar Po Valley in the north of the country. laly has very few

Golfu

Taranto
mineral resources and imports most
of its oil products.

1
\ Rome .
Founded about 2,500 years

| ago on seven hills near dhe
River Tiber (Tevere), Rome is
one of the finest cities in the
world. Tourists flock to enjoy
the ancient Roman ruins that
sit alongside modern offices,
| fashionable shops, and

Piazza di Spugna . |I

[ealy’s democratic government,




People

Most Iralians are Roman
Carholics. Italy has few
ethnic minorities and few
racial tensions, but there is
conflict between the wealthy
north and poorer south.

In the 1950s and 1960s, a
weak economy forced many
[calians to find work abroad.

— 4 Family life

‘ - Most Italians live ar home before marriage,
' —~— and life revolves arpund the extended family.
195 per sq km 67%  33% Several generations often live close rogether,
(905 per sq mile)  Urban  Rural able to help each other and share

childcare and meals.

Colosseum, Rome

Industry

Traly has few natural
resources, but its skilled
work-force transforms
imported raw matertals
into sophisticated
manutfactured goods.
Major exports include cars,
electronic and electrical
goods, clothing, shoes, and
textiles. Iraly is famous for
the style and innovation
of its product design.

Tourism
lraly's magnificent towns, varied and
scenic countryside, ancient Roman

ruins, buildings, paintings, and

sculptures lure millions of wurists

each vear. Tourism plays a vital role
in the countrvs economy.

Design

The ltalians’ Rair for design is particularly
obvious in their cars and clothes. The
fashion houses of Milan, Rome, and Florence
rival those of Paris, and designer names such as
Benerton, Gueei, and Armani are world famous.

Shoes made
by Gueci
[ralian clothes and shoes are widely exported

Carnevale
Every spring most
Iralian rowns and

Leisure

Lealy’s three great
passions are football, fast
cars, and opera. lralians
also enjoy skiing,

sailing, and volley-

ball. Horse-racing is a
popular spectator sport.

villages celebrate
carnevale, a festival
in which people
dress in bright
costumes and wear
masks. The maost
famous carnevale
is held in Venice.

La passeggiata

In the early evening
many Iralians like to ke
a stroll — passegaiara — in

the square, or J'J,-}. Zid, Or
through the streets, talking
to friends and stopping for
a cup of coffee or a glass
of wine. Covered foorpaths
called colonnades make

a stroll possible even if

the weather is bad.

Food and drink

The two rraditional Italian foods
are pizza, with a variery of mpping-;,

Farming

[taly’s countryside is dotted
with small family-run farms
.'||'|d P\]\E.i. & [\ PL‘ (.)1‘&[1[[;[‘[ ”].ld‘-'

wirh flour and warter and served
with a sauce, often as a first course.

producing a variety of crops,
such as cereals, fruit, vegetables,
and vines. [ealy is a leading
producer of olives and olive oil,
as well as oranges and lemons.

In the north, where rice and maize
are grown, people also ear a rice dish
called risotro, and polenta, a savoury
maize porridge. Meals are eaten with
wine or, in the narth, beer.

Tomato

Anchovies — |
- saduce

Grapes
ltaly is the world's largest wine producer.

Grapes grow everywhere, but the best wine,
such as Chianti, comes from the north.
Sicily produces Marsala, a dessert wine. [

Mozzarella | . |

cheese napoletana |

San Marino

Vatican City State

Malta

- The Vatican City in the centre

of Rome is the world’s smallest
independent state. It is the world centre of
the Roman Catholic religion, and the Pope
is the head of state.

[
Vartican CITy |
STATE FACTS

CariTaL aty None -
city stare

AREA (.44 sq km
(0.17 sq miles)

Poruraiton 1,000

MAIN LANGUAGES
Italian, Lacin

St. Peter’s Basilica
Over 50,000 people

can worship in St. Perer’s,

! MAJOR RELIGION
which is the largest and Christian

most important Christian
P CuRrRencY Furo
chuech in the world.

CHRISTIANITY DESIGN

EUurOPE

Perched in the northern Apennines,

San Marino was founded in the
4th century AD and is the world’s oldest
republic. Each year San Marino has a
famous Grand Prix.

‘ SAN MARINO
FACTS )

CAPITAL CITY
San Marino

AREA 01 sq km
(24 sq miles)
POPULATION 26,900

MAIN LANGUAGE
[ralian

Tourism
San Marino’s main source

MAJOR RELIGION
Christian

of income comes from the
two-and-a-half million
tourists who visit the

CURRENCY Euro
country each vear. ‘

EUROPEAN
UNION

EUROPE, FARMING

HISTORY OF

e . Lying midway between Europe and
- Africa, the islands of the Maltese
archipelago were ruled by foreign powers
until independence in 1964. The main
Income 1S tourism.

MALTA FACTS

CaritaL crry Valletra

ARFA 320 sq km
(124 sq miles)

Poruration 389,000

MAIN LANGUAGES
Maltese, English

| Grand Harbour
Vallerra's Grand Harbour

is a busy modern port.

MAJOR RELIGION
Christian

It Ll.C\'L'lUpL'i'l due to its CURRENCY

position on the rrade route A pon

berween Africa and Europe.

RonmAaN VOLCANOES

EMPIRE

FESTIVALS ITALY,
HISTORY OF




ITALY, HISTORY OF

ONCE THE CENTRE of the great Roman empire,
Italy has been disunited and divided for most
of its history. Most of the Italian cities were
independent of each other, and foreign powers
ruled large parts of the country. Some of the
cities, such as Venice, Florence, and Bologna, became
powerful in their own right. Because of their wealth,
Spanish, German, and French
armies fought for control of

Cosimo

d'Medici

End of the Roman empire ‘
In the 5th century, Germanic tribes
overran the Roman empire. laly was
taken over by the Ostrogaths, many of
whom soon converted to Christianity

and adopred Roman customs.

Mausoleum of Theodoric, Ostrogoth
ruler of Gth-century Iraly, Ravenna

[talian city states

While other European countries, such as Spain and France,
were gradually united during the 14th and 15¢h centuries,
[taly remained a patchwork of small warring states. The
south of the country was ruled by Spain, the centre by
the Pope in Rome, and the north consisted of various

FIND OUT
ORE

Ttaly’s great cities for centuries.
It was not until 1861 that

Italy became a single, united
country, free of foreign control.
Today, Italy is at the forefront
of the European Union.

Medici family

in 1434 and ruled it
for almost 300 years.

GIOW VETY PO ful.

rich republics and monarchies.

This family took over

the Republic of Florence

Florence became one
Europe's richest ciries,
and the Medici family

Venice

This coastal city made its
weialth from seaborne trade.
Its galleys carried much of the
eastern Mediterranean trade,
while its merchants traded as
far aficld as China.

of

Ruler’s palace, Venice

. ———— —

Garibaldi
[n May 1860, the [talian patriot
Giuseppe Garibaldi (1807-82) sailed

from Genoa with 1,000 volunteer sol-
diers called red shirts. His plan was to |
overthrow the kingdom of Naples and
Sicily, and to unite it with the rest of
[raly. He then tried to invade Rome,
but was prevenred from entering the

city, He is remembered as one of

the founders of modern Iraly.

Piedmont \-"em:{Li_a
o o\ .
- & In 186061, the previously disunited states of
Thsotls) Italy came together to form a united country
ot ; under King Victor Emmanuel I of Piedmont.
5 o Papat. In 1866, the Austrians were thrown out of
ome States . - =
&7 Venice, and in 1870 the Pope lost control
s o of his lands around Rome. For the first time
Sardinia }\mgdnmlf&)f po e = o i Tl i
the Two in centuries, [taly was free of foreign control.
Sicilies
Sardinia Cavour

Count Cavour (1810--61), prime minister of Piedmont from
1852, was a strong believer in Tralian unification. Through

United 1860
United 1870

clever diplomacy, he overcame all the potential enemies of

Unification of Italy unification. and proclaimed a united ltaly in March 1861,

Fascism

In 1922, Benito Mussolini became
prime minister of Iraly. He was leader
of the Fascist Party, an anti-socialist
group bc[icving in strong government
and national pride. The Fascists
encouraged the arts, but led Iraly
unprepared into World War II.

The Flight of the Swallows by Giacomo Balla

1434 Medicis rule Florence and
employ Renaissance artists.

Timeline
410 Visigoths under their
leader Alaric destroy Rome.
1494-1559 France and Spain
476 Invading Goths depose fight for control of Traly.
che last Roman emperor.
1796 Napoleon Bonaparte
1271 Merchant Marco Polo invades lraly.
leaves Venice for China.
1852 Count Cavour becomes

Towers of Bologna prime minister of Piedmont.

MEDIEVAL

EUROPE, EUROPEAN GOVERNMENTS HOLY ROMAN
HISTORY OF UNION AND POLITICS EMPIRE EUROPE

1860-61 Iraly united as one nation
under the leadership of Piedmont.

1870 Rome joins the rest of
Ttaly and becomes the capital.

191418 ltaly fights with
Allies in World War L.

Benito Mussolini,
1883-1945

Modern Italy

In 1946, Taly voted to become a republic. Despite frequent
changes in government and a weak political leadership, lraly
has become one of the leading industrial powers in Europe.
['he counrry is a world leader in fashion and design, producing
a range of high-quality goods from household items to spores
cars. In 1957, ltaly helped establish the European Economic
Community — now known as the European Union — by
organizing the Treaty of Rome. Iraly remains a prominent

member of the Union.

Ferrari sports car

1922 Mussolini takes power.

1940 Italy sides with
Germany in World War II.

1943 lealy surrenders. |
1945 Mussolini is exccuted.

1957 Italy becomes founder

member of European Union.
RENAISSANCE ROMAN WORLD WORLD
EMPIRE WAR 1 WAR 11
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Caprrar ary Tokyo

FOUR PRINCIPAL ISLANDS, Hokkaido, Honshu, "“f‘,ﬁi_i’;f-,f‘:jfflﬂf.’lj |
Kyushu, and Shikoku, and more than 3,000 smaller e rp—— Ty T R

ones off the east coast of Asia make up Japan. They | v LANGUAGE Japanese

: stretch about 1,900 km (1,200 miles) into the Pacific 3‘;:5\'1:“:‘;? s bahe
Ocean and its “ring of fire” where the Earth’s plates collide, making [ive ExPRCTANGY 81 yoars

the country vulnerable to earthquakes and erupring volcanoes. Most PEOPLE PER DOCTOR 526 |
Japanese live on Honshu, the largest island, and enjoy high living | Bt e e |
standards. Japan’s booming economy is a global phenomenon, '
and its future lies in new technology for the 21st century.

ADULT LITERACY 99%

Hokkaido

Japan's second largest
island, ar 78,485 sq km
{30,303 sq miles},
Hokkaido is a rural,
forested area where wild
bears roam. Winters are

Physical features

Japan's main islands are mountainous,
and about 90 per cent of the land is ! e | Goi0f
covered in forest. There are 26,505 km & sy L
(16,566 miles) of coastline, breaking Kungshir é! y
into fertile plains inland. On HO|1§hu, . PNy
the volcanic Japanese Alps separate the = 3 _' L ;i;.f,,,,l..,,,,;
snowy west coast from the warmer east. 5 "

long and snowy. Only

about five per cent of
Japanese people live on

Shikotan this northerly island.

including the Ainu, who
were the first peaple 1o
serrle in Japan, Fewer
than 20,000 survive today,
keeping their own culrure,
language, and religion.

Ryukyu Islands
Okinawa forms part of
the Ryukyu chain of over
100 islands. Their coral -
reels and beaches attrace Fukushim
many visitors, and more Seikan Tunmeld

LY

than one million people
have settled in the area.

yoe B aa . g Mount Fuji

; Known as Fuji-san in Japan, Mount Fuji is the country’s
highesr peak at 3,776 m (12,388 fi). Located near the
Pacific coast of central Honshu, the perfectly symmetrical
volcanic cane can be seen from a great distance. Mount
Fuji is regarded as a sacred symbol of Japan. and thousands
of pilgrims climb up o its crarer every vear.

ey 38°C 24 %¢
. Climate _-;ﬁ”, 5 Q_ i
F Il Japan’s climate varies L . -{1°F)

= R i

] from north o south. s ~ 2

W o b - -1 . . ward ) A >

¥ | Shikoku # Hokkaido is covered in L) {41°F

Wakamura .-‘1 N . - e
D E H snow for four months of 1460 wmm (57 in)

the year, while the southern

9 A f:::”;”” | | islands enjoy a tropical climare. Honshu has humid summers
TOkVO and cold winters with snow; Kvushu and Shikoku have long.
| The worlds most highly hot summers and mild winters. Rainfall is high.
populated city, Tokyo is home | p }
- ‘ to 31,000,000 people. Most J"’:fj-’f'"f‘
10 ' .-JT-.F.J]I,. ¥ live in its sprawling concrere 1 Fivind 4m
suburbs, commuring to the v 90%
Easr China crowded centre on the extensive ==
Seq | rrain networks. All Japan’s | :"'l‘:‘_""”r‘”"'"‘;
major unannica have —7%
1 U IPY R | headquarters in .\]:lrumnu'hi.
the cenrral state-of-the-art
e ‘ district that leads the world in | Land use ) N )
B business and banking, Here, | Flar land for growing crops or raising i'rui.\l:ur;k {5 scarce in
3 ‘ i b din aFRes Blacks Japan. Forested mountains cover some of Hokkaido, but
12 - Db . -mnd sde by sids more than half of Japan's cereals are grown on the island’s
®Naha B C - fertile plains, Lack of space has required buildings o be

— —! builr very close together. especially in cities.



People

Ethnic Japanese make up 99 per
cent of the population. More than
three-quarters of the people live in
overcrowded urban areas. Most
families are wealthy in terms of
consumer goods. Japan has a low
birch rate, and around one fifth
of its population is elderly.

ﬁ Y
(1 i A

= el

337 per sq km 79% 21%
(872 per sq mile) Urban  Rural

h g

L/‘_.’“ﬁ.,..a’ o

—

¢

X

Farming

The average Japanese farm is just
1.2 hecrares (3.3 acres), but Japan
grows much of what it needs to

support its large population. Half the
farmland is devoted to rice cultivation.

Sheep graze on mountain slopes.

Industry

Children
Japanese children have long school days
that include a half-day on Sarurdays and
sometimes extra evening classes. They are
ted tg work hard and respect their
elders. Young peaple are cherished and
have a special Children's Day.

JAPAN

Leisure

blossom-picking.

Sports

People enjoy rraditional
Japanese sports, such as
karate and judo. Basehall
is the most popular player
and spectator sport, and
work stops during the All

Business executives often

play gn!f‘nr tennis.

Fishing

Japan has ane of the world’s largest fishing
fleets and its annual fish carch accounts for
15 per cent of the global total. Abour 15,000
people work at Tokyo's fish auction, where
restaurateurs use sign language to bid for over

100 varieties. Fish are processed on board ship.

Rice

Despirte the shortage of arable land, Japan
ranks highly in world rice production, with
13,225,000 tonnes (14,578,000 tons) each
vear. Fertilizers and modern machinery help
farmers grow good-quality rice and use every
piece of land. Most paddies lie in the south.

The Japanese spend many hours at work
but are encouraged to relax. There are many
traditional activities and festivals throughout
the year, including colourful religious street
processions, the tea ceremony, and spring

_IL{PAH) \‘dmuk Lournament.

Food
Rice and fish form the basis
of most Japanese cooking.
On average, cach person
eats 30 kg (66 1b) of
fish a year. People
use chopsticks to cat
their meals, which are
attractively presented
on black lacquer
dishes with attention
to colour and derail.
| Raw fish, called sashimi,
| is eaten with vinegared
| rice, called sushi.

Transport

Bonsai

The Japanese love narure and
many are skilled in the art of
bonsai, growing mintauire

trees. Junipers, pines, and
maples are grown 1o 60 am
(2 f0) all and survive for vears.

Chopsticks _

Rice

Marinated raw fish

Trains and planes are the main means
of transport in Japan. Crowded streets,

expensive road tolls,

and lack of parking

hamper the use of cars in the cities.
Bicycles are popular

for short journeys.

Japan has become an industrial giant, over the
past 50 years, manufacturing high-quality goods
ranging from huge oil rankers o tiny electronic
components. Traditional industries, such as coal-

Work ethic

Electronics
Japan is a world leader

in the production of high-
tech electronic consumer
goods, such as personal
STETeas, u-h-\ i.\i(al}(.
COMmpULers, cameras,

and computer games
machines. More than

50 per cent of the world's
robots are made in Japan.

AIRPORTS

FIND OUT

mining, steel, and fine
arts, are profitable, but
their importance has

decreased with the success
of the export-led economy.

Motor industry
Cars, mororeyeles, and
lorries are Japan’s largest
exports, Tovota, Nissan,
and Honda are household
names throughour the
world. Japan is the
leading matarcycle
manufacrurer.

Honda motoreycle
has a rop speed of
190 kmh (120 mph). -

The Japanese have a long working week. and

much dme is spent entertaining clients after
work. Very often, people are employed by
the same company for all their working lives.
In return, employers look after their staff,
providing housing and healthcare.

Most workplaces begin the day
with physical exercise and

loyalty declarations.

Bullet Train

Travelling at speeds of 210

kmh (130 mph} or more,

lapan's Shinkansen, or *Buller Train”, is one of the world's

and runnels and bridges lin
providing access
to remote areas, *

Air traffic

Japan’s air route
berween Tokyo and
Chitose, on Hokkaida,
is one of the busiest in

the world. Tokyo has

of the capital, for 20 vears.

Barr

(CARS AND
GAMES S

TRUCKS

EARTHQUAKES

FLECTRONICS  FARMING

FISHING
INDUSTRY

JAPAN,
HISTORY OF

MOUNTAINS
AND VALLEYS

fastest trains. The rail network covers the enrire country,

k the country’s main islands,

two large airports, Environmental protests delayed the
apening of Narita City airport, 66 km (41 miles) north

[t tinally opened in 1978.

TRAINS AND
RAILWAYS




]APAN HISTORY OF

Tﬁ;&; THE ISLAND NATION OF JAPAN has a long history of imperial
=iy rule, which began in the 4th century When many small king-
=t doms unified. In the 6th century; ]apanese emperors adoptcd
"~ the Chinese imperial system of government. However, their
rule weakened until, in the 12th century, warrior leaders, called shoguns,
seized power and made the emperors mere tigureheads. In 1868, the
patriotic samurai abolished the shogunate and reinstated the imperial
family. Over the next 50 years Japan opened up to western influences. It
modernized, expanded, and was then all but destroyed in World War I1.
However, Japan has recovered to become an economic superpower.

Ainu people

[he Ainu are racially different from Japanese, who

aver centuries forced them to the northern island of
Hokkaido. Most now live by fishing and farming,

Konddo, or
main hall

Kiyomizu Temple
{meaning pure water) was

Chinese influence

China influenced the history

y built close to mounrain

In 794, Kyoto (Heian-Kvo) replaced streams.

of Japan. By the 7th century,
Japanese society had adopted
Buddhism, Chinese scripe,
Confucianism, a new calendar,
a new legal system, and many
architectural and artistic

Nara as ]..{Pdll% L:Lplml Japan
was moving away from Chinese
influences, .md Kyoto became the

centre of purely Japanese artistic
and culeural developments.
Kyoto declined as a political

techniques from T"ang China. | and cultural force in 1185
when the rule of the
shoguns (military dictators)
began. From 1338, the
Ashikaga shoguns based
their court there and revived
Kvoro as a cultural centre.

Their elegant temples and
villas survive today.

Nara

Japanese emperors built

their first capital at Nara
(Heijo-kyo), and based its
design on the Chinese

capital, Chang'an. As
,V Japan’s religious
f md p()]ilit al centre
from 710 to 794,

Nara had

splendid
Court culture
Kyoto's court was a place of artistic merit.

architecture,
particularly

visible today | Courtiers excelled ar poetry-writing and

in its paintng. One noblewoman, Murasaki
Buddhist Shikibu, wrote The Tile of Genjr (1 1th
temples. | century), one of the world's first novels.

Great Buddha, Todaiji, Nara

Prince Genji visiting ladies

Warrior centuries
By 1300 the weak Ashikaga shogunate was losing

control over the provinces. The fall of Kamakura was
followed by anarchy in the late 1400s to 1603,

which was known as the Era of the Nation at War.
During the unrest, the missionary, St Francis Xavier
(1506-52), arrived in Japan, and converted 100,000
Japanese to Christianity. Fearful of a takeover, Toyotomi
Hideyoshi (1536-98) expelled all missionaries, and

in 1596 he ordered the crucifixion of 26 Christians.

y

{ Hokdkaido
)

Hounshu

Takeda Hojo

Civil war . y e Mori ’.(\ t‘\ Tokyo
In the Era of the Nation at War, feudal lords o b b
SL—I/LC‘ Lomn‘)l of VAL tracts of land. In r\u. l..m | “sKyoto ' Kamakura
1500s, the first of Japans three greatest military Nara \

leaders - Oda Nobunaga (1534-82) — y £y Imagawa

restored order, Oda was followed by his oLy N

: ;i R Shikoku o
general, Hideyoshi, who reunified Japan. Sogabe
lokugawa leyasu (1542-1616), who Kyushu
followed Hideyoshi, founded the dynasty

that was to last into the modern age. powerful clans, 1437-1590

Stilted platforin commiands

a view over :'/’A‘ L’/‘{)'. —— - - - k' |
e 5 |:E ;

; Uesugi

Areas of influence of the most

Tokugawa period

In this period (1603-1868), centuries of civil
unrest ended. The Tokugawa shoguns made strict
laws that ensured peace. Swords became less
functional and more lavishly decorated. In 1641,
the shogun closed Japan to the outside world 1o

prevent foreign influences destabilizing the country.

Tokugawa-period court sword

Japanese art
As Chinese
influence waned,
Japanese art
developed a unique
style. In the Momoyama
period (1573—16106), artists
preferred extravagant
displays of craftwork and
colour. Subject matter
included court life, the

seasons, and the milicary.

Dragon

Lacquerware
~design

China and India developed

the art of lacquer. From China,
lacquering travelled to Korea,
and thence to Japan. Once in
Japan, lacquer artsts invented

a stunning lacquering

Lacquer screen

technique using gold powder.
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Meiji Restoration

In 1853, Commodore Perry of the US
Navy sailed into Tokyo Bay. Western
powers then forced the shogun to open
up the country. In 1868, afraid of
Japan’s loss of independence, rebel
samurai defeated the shogun’s army,

restored Emperor Meiji as the figurchead

of a new government, and
moved the capital to Tokyo.

—— The British-built Tyre war
Japans first locomative.

Industry

After 1868, Japan experienced

rapid industrialization. The Meiji

government dc\'clopud modern

industries, such as shipbuilding.
[he building of new railways

~was pardeularly important —

=4 they unified Japan and helped

trade and indusery grow.

Tyre locomotive, 1870

World War 11 g
By the spring of 1942, Japan had conquered Malaya,
Thailand, Burma, Hong Kong, the Philippines, the Dutch
East [ndies, and parts of China. But by 1945, Japan was
losing ground, and suicide missions flew against
American ships in a desperate actempt to avoid
‘ defeat. Japan surrendered after the atomic
bombing of Hiroshima and Nagasaki.

Hiroshima

On 6 August 1945, an
American B-29 plane
dropped an atomic bomb
on Hiroshima. About
200,000 people died,
cither outright or from
the bomb’s effects, Three
days lager a second
atomic bomb destroyed
most of Nagasaki and
killed an estimared
140,000 people.

Hiroshima, August 1945

Kamikaze, or suicide pilots

Pollution

Industrial development brought

problems. During the 1960s, air,
water, and soil pollution caused
deaths and painful illnesses. Firms
responsible were forced to pay
compensation to victims, and new
laws improved the environment.

Nuclear wasre is still transported

worldwide by Japanese ships.

Wiaste carrier Akatsu Maru leaving for Europe |

Timeline 1543 Influx of

Portuguese traders

1641 Tokugawa
shoguns expel most

Noh mask

1192 First shogun opens the way for Europeans.

assumes power, Christian missionarics,
1853-54 Commodore
1274 Kublai Khan Per
attacks Japan, but is

driven back by storms.

1549 Missionary St
Francis Navier lands in

ails into Tokyo.

Japan. 1868 Meiji
Restoration.
1336 Ashikaga shoguns
(Muromachi) rule.

1603 Beginning of

Tokugawa shogunate.

1912 Korea annexed.
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SHOGUNS

Expansion

Japan competed with China and
Russia to gain territory. This rivalry
led to the Sino-Japanese war (1894—
95) and the Russo-Japanese war
(1904-5). Japan won both conflicts,
and gradually expanded into China
and the Pacific area.

After their speedy victory

Taiwan as a colony. Ten
vears later, after the
Japanese victory over the

gained recognition

ports in Manchuria
(China). In 1911 Japan

Russian warship finally annexed Korea.

Japanese torpedo boat

Battle of Tsushima, 1905

Modern Japan
Japan’s industry suffered during World War II, but since
1945 it has made a remarkable recovery and developed
new products and markets. Car manufacturing has
expanded, and high-tech consumer goods
are exported worldwide.

Wealth and leisure

As Japan has become wealthier. leisure
industries have expanded rapidly. By 1989,
leisure accounted for 28.8 per cent of private
spending. Sports — including golf. acrobics,
skiing, and baseball - have become increasingly
popular, as have cultaral activities, such as

concerts. Travel is now common, and more

Japanese visit foreign countries than ever before.

Golf driving range
Economic prosperity
The Japanese cconomy grew so rapidly in the
1950s and 1960s that people often spoke of an

cconomic miracle. This “miracle” was, in fact,
produced by good industrial relations, high
education levels, and the development and

use of modern equipment.

Hand-held computer
plugs into mobile.
phone to access Internet.

Mobile Internet

China and Russia wars

over China, Japan tok over

Russians at Tsushima, Japan

as a world power, and took
control of valuable Russian

1912 Meiji dies. Emperor Hirohito

Hirohito (1.1926-198Y), known
since his death as che Showa

1930s Japanesc
expansion into China. (“enlightened peace”) emperor,
ruled through World War Il and
1955 Start of rapid in the years of rapid
cconomic growth. change afterwards. His
reign was turbulent and
2001 Premier Junichiro
Koizumi makes radical
L.'(:(_-lnon]it I\'F()rnlh. ‘
AND WORLD

his political power was
limiced, buc Hirohitw
helped to unite the

nation during years
of war and peace.

WAR 11
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' JAZZ 1S ONE OF THE GREATEST, most exciting musical
developments of the 20th century. It began in the
southern United States, where musicians blended
elements from ragtime, blues, and spirituals with
West African rhythms. Its earliest form, Dixieland,
was played by small groups; by the 1930s, big bands were
playing rearranged orchestrations called swing. Later
developments marked a return to smaller groups

of players, and experiments in combining jazz with
classical and rock music.

Jazz band

The main features of jazz are strong rhythm,
improvised melodies, and syncopation. It
can be played by single performers or by
large bands or orchestras. Small groups of
musicians are common: three, four, or five
players, usually but not always including
a thythm section (drums, bass, and/or
piano), and a trumpet, saxophone,

or singer as the lead.

Improvisation
Jazz players improvise,

or \‘”1\" “lC]()diL'" 50 l'h;l[ i."lk.l.l
performance sounds different,
though based on the same
musical structure,

Syncopation

Rhythm is a key part of jazz music — players
may shift the beat of a melody unexpecredly
(a technique called syncopation) and use the
beat as the driving force of the music.

The roots of jazz

Jazz developed from a combination of many musical Blues
styles. An important element was the African traditions '1“9‘:)";”“’

that slaves took to America and kept alive in their
work songs, such as strong rhythm and melodies
‘ that singers could vary with each performance.
| Slaves who converted to Christianity mixed
Christian songs with their own
harmonies. Ragtime and the

(1926-91).

blues were also key elements.

Ragrime
In abour 1900 ragrime music sprang i
up in New Orleans,

St. Louis, and Memphis, USA.
It was pla
steady bass

d on the piano, with a
E‘L‘.lL \Hld a '\‘.']'ILUE“[[L'\J

melody. The best known composer
wis Scort ]np]in (18G3-1917).

Scott Joplin

Ella Fitzgerald
American Ella Fizgerald
(1918-96} was one of the

all-time grear jazz singers.

Free jazz
In the 1960s
John Colerane (1926-67)
broke away from the

Blues
Black musicians invented
the blues, a mournful,

She was celebrated for her mainly vocal style. Most
rich, deep voice and the early musicians knew
hundreds of songs,

elegant, relaxed scyle with
which they accompanied

which she sang with big For example.
bands. She was also a great on the banje, guirar, or
| “scat” singer — a style in mouth organ.

| which the vocalist improvises

meaningless words to a tune.

-

DaNcE

Types of jazz

There are many varieties of jazz,

| including boogie-woogie, swing, bebop

| (a fast style,
and cool, a more relaxed style typified

| by the trumpeter Miles Davis

rock and pop musicians, who
use blues harmonies in their work.

conventions of jazz, and
formed a quarcet to explore
new sounds and techniques.

experimented with ways to

achieve harmonic richness.

Music

New Orleans

fazz had its roots i New Orleans, USA,
during the 1900s. It was lirst performed

by black musicians, bur because of

racism it became widely popular only

when plaved by white musicians, when

it spread to cities such as Chicago,

Kansas, and New York. Riverboats,

which carried bands for enterainment, ‘

and the dr:‘.'c[oplnc:![ of commercial
sound recording, helped spread jazz.

| Minstrel shows were part
af the early New Orleans

Modern
jazz quartet

PRUSIC SCENE.

High-kicking

with interesting harmonies),

Jazz has also influenced
classical composers and

Swing
Big bands appeared in the
1920s. Their leaders, such as

“Duke” Ellingron (1899-1974),
. arranged, and wrore

SO

com
down their music, which was
known as swing. Tighdy
ed rhythms gave swing
racter.
Jazz
dancer

saxophonist
Jazz dance _
Exuberant dance styles go |
hand-in-hand with the

rhythms and lively melodies

of much jazz musie, c~-[\cuﬂ])'

swing or bebop. Jazz dance

he

maoves have influenced other

John Coltrane modern dance forms.

ROCK SLAVERY

AND POP

MUSICAL
INSTRUMENTS
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Transtucent
dome, or bell,

of jellyfish “

AND SPONGES

THESE PRIMITIVE ANIMALS have
_ lived in the oceans for more than
%= 550 million years. They are all
invertebrates — animals without
| backbones. Jellyfish and sea anemones
. belong to a group of animals called
the Coelenterata, which also includes
corals. Most have tentacles and

]ELLYFISH SEA ANEMONES

Jellyfish

Two cell layers separated by firm
jelly-like material make up the
body of a jellyfish. The body is
dome-shaped, like a delicate
gelatinous umbrella, and is
called a medusa. Its beauty,
however, is deceptive; an array
of trailing tentacles hides a
battery of stinging cells that
can capture and immobilize prey.
The tentacles feed the prey through
the mouth into the digestive cavity.

poison-loaded stinging cells,
. they use to kill their prey. Sponges
belong to a group of animals

Thick
tentacles |

Mouth|
lies below
centre of bell.

| Polyps break away

__fé:r}f! a stack Qf “small

to form new medusac.

Polyp multiplies to _

. Life-cycle of a jellyfish

called the Porifera. They

Tentacle of Portuguese

man-of-war releases

saucer-shaped polyps.

Common larger jellyfish produce both
sperm and eggs. The eggs are fertlized
in the female medusa. These wrn into
larvac thar escape and serdde on rocks.
Each larva turns into a polyp that

live in all waters from the
ocean depths to shallow

' freshwaters. There are soft
sponges, such as natural
bath sponges, and hard

ones with silica skeletons.

Sponge
| Sponges are among the most simple multi-
| celled animals known. They are like vase-
| shaped sieves, with porous body walls,

supported by a “skeleton” of hard minerals

or protein fibres. Water enters the sponge
through the body
wall and passes

out through a

central opening.

Central
apening

Tube
sponge
Feeding & il
Mast sponges are filter o

| feeders, Their cells

N
have projections thar

| bear and draw water *’ :
through their body 3
walls. Special cells
lining the walls
filrer out small
| food particles
suspended in
the water.

——

FESES

~ | Reproduction
A sponge reproduces sexually
by sperm from other sponges

entering its body in water
currents fo fertilize its eggs.
These wrn into larvae, serde
on rocks, and grow into new
sponges. Asexual reproducrion
involves growth and budding.

Sponge releasing sperm

ANIMALS (CORAL REEFS

stinging cells.

Upside-down
mangrove jellyfish

Stinging tentacles
Jellytish tentacles contain special cells. Each
cell has a projecting hair and conrains a
coiled poisonous thread, called 2 nemarogyst.
If an animal touches the haig, this uiggers the
cxplosive release of the nematocyst, so injecting
the prey with paralysing toxins. Other types of
nematocyst release sticky threads or coil around prey.

Polyp of jellyfish

multiplies by producing a stack of smaller
polyps. One by anc the polyps separate
into new free-swimming medusac

Jellyfish with bell :
Movement . contracted R

A jellyfish swims by lifting o
the sides of its bell to suck up water

below. Then, by contracring the bell, =" §
water is squirted backwards, which T
pmhu the jellyfish forwards. If che bell stops
apening and c!osmg the jellyfish will sink.  Moon jellyfish

Sea anemone
a stout,

‘ Sea anemones have soft bodies consisting of a
muscular column ending in a basal disc. The disc
produces a sticky cement-like substance that secures
the anemone to the seabed or rock. Stinging tentacles
form a circle around a central mouth, that opens into
| the digestive cavity. The sea anemone uses its tentacles
for defence and to catch prey.
Although often beautiful
in colour and shape, some
anemones are aggressive
predarors and even
cannibals. They escape
artack by floating,
burrowing, or
taking off from
the seabed.

Basal
dise

Tentacles have rrapped a fish.

Swawberry

Te “les Pave
anemone Tentacles have

pn.’?{rf_ﬁ!/.! insicle

Body column _ 0 be caten.

Feeding

St_‘.’l anemone l'(.'['l[.'lClL‘.\' are 'J”'I'I!_'Ll ‘.'L";Th

stinging cells that fire on conract to
paralyse their prey. Even small fish are
caught and pushed through the mouth
into the stomach. Inside, enveloped by
sheets of rissue that release enzymes,
the flesh of the prey is broken down
and digested by cells lining the stomach.

OCEAN
WILDLIFE

MARSH AND
SWAMP WILDIIFE

Fisut

Symbiosis
Sea anemones have a range of mutually
beneficial, or symbiotic, relationships with
other animals. Clown fish are covered in
mucus for protection against the tentacles of
anemones in which they hide. The anemones
in turn, are protected by the fish. Cloak
anemones hitch a ride on the |
shell of a snail, occupied by
a hermit crab. The

anemone prn reces

the crab in
exchange

for tood.

. Clown
frih hiding

within

tentacles
af a sea
ANETNONe.

SCIENTIFIC NAME  Cassigpeia ip.

MANGROVE JELLYFI&H ‘
|

Puvium Coelenterara

CrLass Sc,\-'.phnma ‘

OrDER Rhizostomeae

DisTRIBUTION Marine € “aribbean

Hasrtar Shallow, tropical mangrove
bays

Dier Small organisms
Size Length: up to 30 cm (12 in)

LIFEspaN Scveral years |
POISONOUS SEASHORE
ANIMALS WILDLIFE
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JESUS CHRIST

IN ABOUT AD 30, a young Jewish man began to
preach in Palestine that he was the son of God, the
Messiah, or anointed one, that the Jews had been
expecting. Many people accepted his message and his
followmg grew rapidly. The Jewish authorities resented his
work, and he was arrested and crucified by the Roman
governor of Palestine in about AD 33. Within a
century, his message had spread throughout Asia
Minor and into Europe, becoming tolerated

Five loaves and

all that Jesus
haed to feed

fwa fishes were

Early life

Jesus was born in

Bethlehem in what is
now the [sraeli-
occupied West Bank.
He trained as a
carpenter. The Bible

says that his mother,
Mary, was a virgin

his early 30s, he gave up
work and devored his
tme to preaching

and healing.

Parables

In order o ger his message
understood, Jesus often used
parables, or stories with a meaning,

One of the mose famous was the
parable of the sower, in which Jesus

i g
the fioe
| thousand.

- throughout the mighty Roman Empire in 313.
Today, Christianity, the religion he founded, is

one of the world’s great religious faiths.

compared his words to the seeds

cast by 4 man sowing corn. Some
seed falls on stony ground and

\ withers away; some falls on good
soil, where it Hourishes,

Apostles

The 12 apostles of Jesus were
local men who did ordinary jobs,
such as fishing and il;lrm'mg.

Jesus” work

For three years, Jesus preached his
| message in Palestine. He gathered 12
local men to support him; they became
known as the Apostles, from a Greek
word meaning a person sent or chosen.
Jesus declared the need for people to
repent of cheir sins and to believe and
follow him. Within three years, his
preaching, and his ability to heal the sick,
brought him a considerable following
throughout Palestine. His wider group of
followers became known as disciples.

Seed was
sowed by
throwing it
on to the
- land. __

Miracles
According to the

Bible, Jesus used miracles

to prove that he could conquer adversity
and suffering. On one famous occasion,
he is said o have provided enough food
fora gathering of 5,000 people, aldhough
only a few loaves and fishes were available,

Sower’s bag
and seed

Sermon on the Mount
Throughour his ministry, Jesus
preached sermons to his
disciples and the many people
who followed him. The most

John the Baptist

At the time of Jesus’ birth,
many Jews, including John
the Baptist, Jesus cousin,
were expecting the coming
of the Messiah. John
prepared the way for Jesus,
prophesying his coming
and baptizing him in the
River Jordan.

FEU-HUU.\ wis ll'lc SLT"“)[] on KhL'
Mount. in which Jesus
summed up the main beliefs of
the Christian religion and rold
his followers how people
should lead their lives.

JESUS CHRIST

Death

After three years preaching, Jesus was arrested by
the Roman authorities who governed Palestine ac
that time. He was tried by the Roman governor
Pontius Pilate, tortured, and crucified.

Mary Magdalene

Mary was onc of the most i .
C.4 BC B\)rn (e} }’00[‘ P]]r('n[.‘ mn

‘ Bethlehem.
| <AD 30 Begins ministry, preaching
and healing the sick.
33 Arrested, tied, and crucified by

Reman authorities in [erusalem.

famous of Christ’s followers.
Jesus cured her of “demons™
(probably a physical illness),
and she accompanied him and
helped him in Galilee. Mary
witnessed Christ’s crucitixion
and burial. Three days later,
Christ appeared to Mary, and

| told her that he was ascending

=33 St Paul and other followers of
Jesus begin to spread che
Christian message: Christians
are P‘ 5C L\lTLd mn rhk }\On]'ln
Empire.

Crucifixion

to heaven.
Jesus was put to death

by crucifixion — being
nailed to a wooden

; 65-75 St Mark writes his Gospel,
cross — a common form

the earliest surviving record of
the life of Jesus.

Last Supper

Juse before hie was arrested, Jesus ate supper with his disciples. He
broke bread and drank wine with them, asking them 0 remember
him and to continue his work. Christians still celebrare the Last
Supper in the ceremony of the Mass, or Eucharist, when they share

ol punishment in the
Roman Empire. His — - -
313 Christianity receives official

followers believe that 2 £:5in
tolerance in the Roman Empire.

three days later he rose
E-I'UI]'I [l\C d&\ld.

bread and wine, believing it to represent Jesus' body and blood.

FIND OUT

MONASTERIES RELIGIONS ROMAN EMPIRE

CHURCHES AND
CATHEDRALS

CHRISTIANITY
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JOHNSON, AMY

ONE OF THE GREAT pioneers of aviation,
Amy Johnson showed that women could
succeed in a man’s world. When she
learned to fly in June 1929, Amy Johnson became one of the
world’s first women pilots. Her flying instructor said
she would only be taken seriously as a pilot if she did
something remarkable, like fly to Australia. And so, in
April 1930, she took off on a 19-day flight half-way
round the world. In spite of bad weather, breakdowns,
and crash landings, she arrived in Australia. She also
landed in the record books: for this and other flights

she is remembered as one of the great aviators.

Flight to Australia

Amy Johnson covered the 16,000 km
from London to Australia in 19 days,

landing in Darwin on 24 April 1930. On

the way she coped with jungle landings,
sandstorms, and damage to the aircraft.

P e T

The route

Johnson's plan was to avoid flying over open sea,
where her chances of survival would be much less
if she crashed. She therefore flew southeast over
mainland Europe and Asia before turning south
to fly down the Malay peninsula and hop from
island ro island along Indonesia. The final strecch
of the flight was the most hazardous, because

it involved flying across the exposed Timor Sea.

Later life

The great flight made Amy
Johnson world-famous.
The British Daily Mail
newspaper gave her
£10,000 to go on a
publicity tour, and she
made many speeches and
media appearances around
the world. Songs were
written about her and her
amazing flight. However,
Johnson found all this
publicity very strenuous
and suffered a nervous
breakdown as a result.

Marriage

Johnson married a fellow pilot, James

flying carcer.

FIND OUT AIRCRAFT

Gypsy Moth

The aeroplane Johnson chose for

hL’l' ﬂlghl was a \'L'L'Ond'llillld

Gypsy Moth, one of the most
popular small aircraft of the day.

She had ir ficred with extra-
large fuel tanks for long-
distance flying. lts canvas
wings got damaged en
route and she mended
them with sticking plaster.

Quernight bag containing

_ﬁl'.‘f-:h"[{ 17il({ 7':’[)«‘”' L'tﬂu"[!l}“"” e

Mollison, and this seemed an ideal
match. They made several long-distance
flights together. But the couple were
not suited. Their marriage soon broke
up and Johnson went back to her solo

AIRPORTS

Equipment
As a solo pilot, Johnson
had to ke equipment
o cover every
eventuality. She took

a flying suit and
helmet, bur wore
khaki shores for
most of the
mgh(. lo

defend herself,
she took a gun.
Her first-aid kit
doubled as a
repair kir for

the aircraft!

Chin e
strap "

Amy Johnson'’s flying helmet

Early life

Amy Johnson was born in
1903 in the English port
of Hull, where her parents
worked in the fishing
industry. She went to
university and then took a
secretarial course. But she
did not want one of the
office jobs that were open
to women in the 1920s.

Learning to fly
Johnson avercame a great deal

of prejudice to learn o fly.
Flying was a male occupation
and there were few flying clubs
thar accepted women. But she
persevered, and first flew solo
in June 1929. At the end of
the year, she had gained an
acronautical engineer’s licence.

. Protective
lqu&gi'r:

Amy Johnsons
flying suit

Landing at Darwin
When Johnson took off
from London’s Croydon
:\irpﬂrl :hC Was L]nkﬂo“’n.
As her flight progressed,
newspapers and radio
began to report on her
epic flight. By the time she
climbed down from her
P]J“\.’ ill Di‘]‘\"j n, &ll{.‘ wids
an international heroine,

Disappearance

In 1940, Amy Johnson began work flying planes
from factories in Scocland to air force bases in the
south of England. In January 1941, a planc she was
piloting from Prestwick, near Glasgow. crashed into
the Thames Estuary. Her body was never found.

ELIGHT,

EXPLORATION

HISTORY OF

== e 1

' AMY JOHNSON

1903 Born in Hull, England.

1929 Learns to fly at the London
Actoplane Club; makes first solo
flight and gains engineer’s licence.

1930 First woman to fly selo from
England to Australia.

1933 Flies east to west across the
Adantic with James Mollison.

1936 Sers new record on return Hight |
from Cape Town to London. |
1940 Joins war effort, piloting planes
from factories to air force bases.
1941 Dies when plane crashes in
Thames Estuary.

WOMEN’S WORLD WAR II

MOVEMENT
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JUDAISM

THE FIRST OF THE GREAT WORLD RELIGIONS to
teach belief in one God, Judaism emerged in
about the 13th century BC. Its followers are
called Jews. At the core of Judaism is the Torah,
the sacred text that God, or Yahweh, revealed to the
prophet Moses and the ancient Israelites. Because they
were chosen to receive this revelation, the Jews look upon
themselves as God’s chosen people, with the responsibility
of bringing God’s message to the rest of humanity. Jews
also look forward to the time when God will send his
Messiah, who will usher in an age when all
Jews will be united in Israel and God’s

rule on Earth will begin.

|
Jews around the world o

Today, there are some 14.5 million
Jews worldwide. Most can trace
their ancestry to one of
two main ethnic

o e . B

Branches of Judaism I} SR Ashl\%nau_ . ) <

Orthodox Jews follow closely -}CWS have their origin Y i

the rraditional Jewish way of | in central and eastern —y

life. They include groups such | Eyrope. Their traditional %

as Hasidie Jews (above), who . <y g - i

wear traditional clothes and everyday Iangua.ge is Yiddish. { 3

study only religious subjects. The majoriey of Jews in the L i

Non-Orthodox, or USA are Ashkenazi Jews. The J \
|  Progressive, Jews have become | ppep group is the Sephardic :

part of wider sociery and i
Jews, who came originally from

Spain and Portugal.

adopred western dress, while

| stll observing Jewish law. Judaism is the sixth

, Embroidered mantle

Sacred texts

The Jewish Bible is called the
Tenakh. It contains 24 books,
written by different authors,
which were collected together
in the 10th century. The first
five books make up the
Torah. There are also books
of the Prophets and texts
such as the Psalms and the
Proverbs. A body of writing
containing teachings,
commentaries on the Bible,

and learned debates is
called the Talmud.

_ The crown

$ symbolizes the
Torah as the
crowning glory

of Jewish life.

A ribbon |
binds the
serolls,

The ark of the covenant
The Torah scrolls are kept in the
ark of the covenant. This is a
cabinet that sits behind a curtain
in the synagogue wall that faces

The Torah

of Istael journeyed from Egypt
towards the Promised Land.

towards Jerusalem. The original
ark of the covenant held the Ten
Commandments while the people

The lion is a Jewish
symbol asiociated with
the tribe of Judah.

Handles support the | are binding. The

Tarah scroll because it

i5 too sacred to touch. or in a rigid cont
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[ﬂ'rf{“ll. weds H"-'C' centre 0_,"‘{!’!‘

ancient Jewish kingdom.

e ;
Shading shows waorldwide distribution of Jews

This collection of books is at the core
of Judaism. It contains a serics of 613
commandments which are God's
instructions to the people of Isracl.
For religious Jews, these instrucrions

covered by an embroidered mantle

Origins
The ancient leaders Abraham, Isaac, and Jacob
were the first to worship one true God, and are
the founding fathers of Judaism. The Bible tells
how their descendants, the Israelites, were
conquered by the Egyptians and made to work
as slaves in Egypt.
Moses led the Israelites
to freedom, and
received the Torah, or
written law, from God.

The Ten Commandments
On Mount Sinai, God gave
Mases the Ten Commandments.
This is celebrated today in the

festival of Shavuot (Pentecost),
when the story of Moses is read
in the synagogue and Jews sray
up at night reading the Torah,
el .\']"]‘-\' 11’\(.'_\«' are I'(,"Jt!_\' w ri.'L'L‘j\’L'

the word of God again.

salem, the capital of

Israel

The Jews have a long history of living in
many different countries and suffering
persecution. In 1948, the modern state of
Isriel was established as a permanent
homeland. Supparters of lsrael, who are
known as Zionists, hoped that Jews would
largest world religion. be able to live and worship there peacefully.

The scrolls of the Torah

The Hebrew text is
copied our by hand,
|

A special poiner is |
used to touch the

|
sacred fexf.

Guidance of God

In the Torah, God has revealed teaching
abour himself, his purposes, and how he
wishes his people o obey him in every
part of their lives. An important part of
worship is reading the Torah aloud in the
synagogue. At Simchat Torah, the yearly
cycle of readings from the Torah comes
to an end and is begun again.

Torah scrolls are kepe
|

i

ainer.
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JUDAISM

Lulav made aj f

Succoth woven palm |
The harvest festival of Succoth commemorates the way
God provided for the Jews as they wandered in the
wilderness on their way to the Promised Land. Jews
weave palm leaves into a lulav and may build festive
huts to symbolize the tents thar gave them shelrer
Work is restricted and the festival ends with a time of
joy called Rejoicing of the Torah, or Simchar Torah.

Holy days and festivals
The Jewish year begins in autumn with the New Year
Festival. Ten days Jater comes the Day of Atonement, or
Yom Kippur. This is the most solemn event in the
Jewish calendar; Jews spend the day praying,
fasting, and seeking God’s forgiveness. Other

leaves

Lettuce for the

festivals occur during the year. Many
commemorate events in Jewish history,
such as the Israclites” escape from Egypt,
the giving of the Ten Commandments
to Moses, and the destruction of the
first and second temples in Jerusalem.

Sfood eaten in
slavery. __

Egg symbolizes
new "lf)fr .

Seder ju’m’:' ——

Pesach
The spring fesrival of Passover, or Pesach,
commemorates the rime when the Jews left their

believe that Ged punished the Egyprians by killing

—
their firstborn sons, but he passed over the houses Flerbs -

|
‘ captivity in Egypt and returned to Israel. Jews
|
| represent

of the Israclires. This gives its name to Passover; .
| on that day Jews eat a ritval meal called Seder. prng
[ A decorated cloth
Jews drink Marzah (unleavene 4" covers the matzah.
| salt water 1o bread) e
remind them
ij‘f!.'t’ tears

of slavery.

Shankbone of lamb
recalls lambs killed
at the first
_ Passover.

Pesach” is
“the Hebrew
word for
Passover.

At Succoth, a lulav and an |
etrog are carried around

the temple seven 1

Nut and

YW A citrus fruit called / /
[frueig paste ;

an etrog is a symbal
; ¢ -

of the heart.

~. Bitter horseradish represents

AVET)

the misery of sl

Hanukkah

The festival of lights, Hanulkkah is an
cight-day long midwinrer festival thar is
marked by the lighting of candles. It
celebraves the rededication of the emple
of Jerusalem after it was recaprured from
an enemy army in 164 BC. Like several
other festivals in the Jewish religious year,
Hanukkah reminds Jews of God's
faithfulness to his people in the past.

Daily life
The home and the family are important in
Judaism, and there are many rules to guide
behaviour. For Orthodox Jews in particular,
these rules affect every aspect of daily | life,
from getting up in the morning, when the
hands are ritually washed, to going to bed
at night, when benedictions are said. Other
| rules concern food and dress.

Menorah,
nine-branched
candlestick

Kosher food

Jews must eat food that is
kosher, or fir to car. Animals
that do nor have cloven

hoots and chew the cud are
forbidden, as are birds of
PJ'L’,\' al]d SCa creatures
without lins and scales.

Animals thar Jews eat must
have been slaughrered

| On Friday, the according to specific rules. |
woman of the
household lights
the Sabbath
candles, _——

Sabbath

The weekly day of rest — from dusk on
Friday ro after dark on Saturday —
commemorates the way God rested after

the crearion. On the Sabbarh, Jews dress
in their best clothes, and do not cook,
\Vl?[k, or use TT.H'[SPU]'[- vI.]'lcjr‘ Ilgh[ [hC
Sabbarh candles and arrend the synagogue.

HoLrocausTt
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Sfewish men wear
skull caps at
prayer.

Worship

The synagogue is the place for community
prayers, readings from the Torah, and for
learning about the faith. On weckdays there
are prayers for morning, afternoon, and
evening; on the Sabbath and on festivals there 4 #fillin
are longer services. When a Jewish boy reaches Cormshy
13, a ceremony in the synagogue
called Bar Mitzvah marks his
coming of age.

prayers. __

Rabbis

Rabbis were originally
teachers and they devored
themselves to studying the
Torah. Today, rabbis play
a leading role in worship and take
spiritual care of their communiry, like
rhe leaders of other religious faiths.

Anti-semitism

For cenmuries, the Jews exisred withour
their own state and were often treated
as second-class citizens, In some cities,
Jews were forced 1o live in cramped
arcas known as ghertos. Pogroms
organized campaigns of persecution or
killing — are a feature of Jewish history.
The worst example is the Holocaust.

“~ A mob assaults a Jew in front of
soldiers in Russia, 1881.

ESUS RELIGIONS WORLD WAR II

HRIST

[SRAEL
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KRNGAROOS AND OTHER MARSUPIALS

[N AUSTRALIA, NEW GUINEA, and the Americas, ~ Red kangaroo
there is a group of mammals that is not found The red kangaroo is the largest of all marsupials.
anywhere else in the world. Th€S€ are the 266 Males are reddish-brown in colour, and may be

il e ; i twice the size of females, which are bluish-grey.
species of marsupials, or pouched mammals. Marsupials . They have powerful back legs and long fece

P Y ars suwavel 1o . . = .
include the familiar kangaroos and koala, as well as s i adapred for hopping. Like many other marsupials
numbats, bandicoots, wombats, possums, all divecrions. , red kangaroos are largely nocturnal, resting by

; ; day under the shade of trees, but they are also
and wallabies from Australia, and the

active on cooler winter days. They graze mainly
American opossums. In contrast to

on grass, bur also feed on the foliage of low-
. orowing shrubs, by leaning forwards on

other mammals, marsupial young o ol s

undergo little development in their

their forelimbs and balancing on their tail.
mother’s uterus before being born.

Instead, female marsupials have

a marsupium, or pouch,
into which the young o il s

balance when
Cran and Complete leaping and
standing.

their development. \

Mob of castern grey kangaroos feeding

Mobs

Red and grey kangaroos, and wallabies, live in
groups called mobs. A mab is a social grouping of
10 or more individuals, including a marure male,

Reproduction

Marsupials differ from other mammals
a f‘[.'\\" _\'(\U]]gur n]'.ll(.’.\‘ i‘('n‘.:l]c:\. .ln(i [l]cil \".lllng.

in the way they reproduce. After a male and female

mate, the fertilized egg develops in the female’s uterus for
abour 30 days. The young is then born, but is tiny at birth;
| for example, a red kangaroo weighing about 27 kg (60 Ib)

. Sometimes, a larger > containing hundreds af
Claws  Sometimes, liil.z.k mob containing hundreds of
kangaroos may form at a good feeding sice.

Red kangaroo

> : ; o ! 5 eimales can be pregrant, .
gives birth to a single young weighing just 800 mg (0.03 oz). i ”:;-;;f]r‘}f;--’:” Boxing
The newborn has a mouth and well-developed forelimbs,  Fastern grey Q demuchig, | ubin dga e kangaroo may gain control over
one or more ferales so he can mate with them. Sometimes

but is otherwise like an embryo. It continues to develop in kangaroo one ont, at the

other males challenge for access to these females. The
i IHe L, . . oY )
Pl competing males stand upright on their hind legs and link

. 3 ~ . . with joey
its mother’s pouch for 6-11 months, feeding on her milk. Ui
h)l-‘-\':lfrn\' 'iﬂ an '-1['[‘.‘1“;1( o pll.‘;]'l (‘.‘I\:h Ul'ht_‘r w th‘ gmlllul.

I{ Thi.’\' I.!(K'.\ naot l'l_'.\'l.\l\'l_' 1hi.' lx::[l[c fnr Sl!l!l'L"'I“i'li."\"- fl'l(.':\' !]{?K.

hitdng each other

violently with their Thick stomach

forepaws, and skin prevents
kicking our with T excessive damage
their hind feet,
until one
of them

submits.

during boxing.
Y ‘g g

! LIFC_CYCIC of a kangaroo ) The baby kangaroo, or joey, is ) After a year, the joey will have left
Atter birth, the blind, naked . now about five months old. No ./ the pouch and be feeding mainly on
kangaroo struggles chrough che fur longer artached to the tear, the joey vegetarion. It still accasionally sricks its

on its mother’s abdomen to reach her  can stick its head our of the pouch, bur  head in the pouch to suckle, and some
pouch, and atrach jrself to her rear. still depends on its mother for milk.  joeys recurn to the pouch if threatened.

Doria’s tree

Leaps and bounds
kangaroo

Kangaroos and small wallabies move in a distincrive manner,
using their powerful hind legs and large feee like springs, o
hop from onc ﬂxding arei o
another. The long il helps
them balance. A kangaroo
covers 1-2 m (3-6 ft)
with each Jeap when

__— Kangaroos may travel
ar speeds af up 50 kmb

(31 mph) when leaping. + X
Curved

clawy —

Tree kangaroo
Close refatives of kangaroos and

wallabies, tree kangaroos live in the
rropical foreses of NE Australia and New

moving slowly; this
increases to 9 m (30 1)

when travelling at high . o ; 1

speed. Kangaroos Tk i vatoed Buck legs Eastern grey { Guinea. They have long, strong forelegs.

arc incapable _ Kangaroo pushes to act as 4 are extended k;mg.u:oo fhé)rtct\td hind feer, and a long L:nl.

of moving E ﬂ_ﬁrgramz{! with conunterbalance Sforwards ready opping 1 h‘z.\'_ are 3;""‘1 climbers, s rh‘-'_”' claws

their back E large back feer. when leaping. to touch down. —— | tognp "““_"’“_l w0 balance. They h'ttd on
| ]l'.'l\"L"\' (llld frur, J[ld can 1]J\'L'I I'.lp[dl/\'

legs separately ‘ vel
from tree to tree in search of food.

so cannot walk.
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KANGAROOS AND OTHER MARSUPIALS

Tasmanian devils

_ Keen
The largest carnivorous marsupial, the Tasmanian sense of
devil resembles a stocky terrier-sized dog. It is smell is
found only on the island of Tasmania, off the h::::‘[éf
coast of Australia. It was probably given the food

name “devil” because of the cerie
whine it makes. The Tasmanian
devil shelters by day in
wombat holes or hollow
logs, coming out at
night to hunt for food.
It catches prey such as
snakes, lizards, and
small mammals,

but most of its

diet consists
of carrion.

~— Powerful
Jaws and
sharp teeth
are wsed to
eat meat, fur,
skin, and bones.

They forage in trees
and on the gmm)/z]
for fruir, insects,

eggs, and small
vertebrates.

Virginia opossum

Opossums are American marsupials
that live mainly in South and Central
America. The cat-sized Virginia
opossum is the largest of the 75
species, and is the only one in
Norch America. It has licters of 10
or more young, up to three times a year
in warmer regions. When threatened,

A prebensile tail and grasping hands

the Virginia opossum pretends to be dead :
and feer enable them io climb well. .~

(“playing possum’”) in order to avoid attack.

Numbat

The numbat lives in the forests of western
Australia; it is the only Australian marsupial
fully active in the day. It feeds on ants and
termites, turning over old logs in search of
their nests. The numbar rips open the nest

By : It uses
with its front legs. and extracts the insecrs v

its long
snout and
Sforeclaws to
roor {”'SHH({ n

the soil for food.

with ies long, sticky tongue.

| Long-nosed bandicoot

Mostdly rabbit-sized or smaller, bandicoots are very active,

night-time foragers that move in a galloping fashion. Like

other bandicoots, the long-nosed bandicoot uses its strong,

clawed forelegs ro dig for insects, other invertebrates, seeds,

fungi, and juicy plant roots in the soil. Bandicoots breed

‘ throughout the year. Females have a litcer of 2-5 young,
which develop in their mother’s pouch for abour 50 days.

Burrows are rarely
shared, but often form
I(’r(!‘! Dfrl‘ l"{!‘.’:ﬁf n('f“/(fr&'.

Common wombats

Common wombats are shy, burrowing marsupials from
southeast Australia. They emerge from their burrows at
night, covering up to 3 km (2 miles)

in search of roors, grasses, and
fungi. Wombats lead a solirary

Wombats have sharp,
sarong incisors,

for gnawing
through tough

; Burrows
z/e'gumlmll.

Koalas

Koalas live in the tops of trees in eucalyptus woods
in castern Australia. They feed, breed, and sleep in
the trees, rarely descending to the ground. They
spend up to 18 hours each day resting and sleeping in
the forks of trees, apparently to save energy. Koalas
have an opposable thumb and toe that help them to
grip tree trunks. They climb by grasping the trunk
with their sharp front claws, bringing up their back
legs in a series of jumps. Females have a single young
that leaves its mother’s pouch after seven months.

Eucalyptus leaves
provide all the food
and water that a

A’U/I/l"l’ H!'!"{j.f, S0

it varely has
___to drink.

~ Young are
carried on

mother’s
back for a
[few months
afier they
leave the

pouch.

Feeding

Koalas have a very specialized
diet, cating the leaves of only
12 out of 100 species of
CllC(]l)'P[l]S tree. An .'idll|r
koala cats abour 1.1 kg

(2.5 Ib) of leaves cach day,
and can store them in its
cheek pouches. Koalas are
adapred to extract the most
out of the leaves, which are
not very nutritious, by having
a very long intestine in which
the leaves can be fully digested.

RED KANGAROO

SCIENTIFIC NAME  AMacropus rufis
OrpER Marsupialia
Famiy Macropodidae

DisTRIBUTION Throughour inland
* Australia, excluding the extreme
north, extreme southwest, and

cast coast

life except when they mate.
Females give birth to a single
young, which stays in the

pouch for six months. The
pouch opens at the rear to
prevent it filling with earth
as the wombat burrows.

FIND OUT AUSTRALIAN

WILDLIFE

ANIMALS

MORE

GRASSLAND
WILDLIFE

Wombars are rapid, powerful diggers.
They use their strong front legs and
large claws to dig nerworks of burrows
up 0 30 m (100 f1) in length. By
resting in their burrows during the
day. wombars keep cool in summer
and warm in winter. They sometimes
emerge to sunbathe in small hollows
that they serape out near the burrow.

NESTS AND
BURROWS

MAMMALS

Hasrtar Dry grassland and scrub,
often near dense vegetation thar can
provide shelter; semi-desert regions

Dier Grasses and other short planes

Size Males: height, up to 2 m
(6 ft 6 in); weight 82 kg (180 1b)

LirEspaN 1218 years

NOCTURNAL
ANIMALS

RAINFOREST
WILDLIFE
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'KHMER EMPIRE

ONE OF THE MOST important civilizations in
Southeast Asia, the Khmer Empire was ruled
from the 9th to the 15th centuries by god-like
kings. They glorified themselves and their
| people by th§ir magnificent building projects..Angkor,
the royal capital of the Khmers, was founded in 802 by
Jayavarman II. People flocked to the city from all over
the region. In the 12th century, Angkor’s masterpiece,
Angkor Wat, was built. Shortly afterwards
both city and temple were sacked by the

Extent of the empire
Angkor, the capiral of Khmer
culrure, was in present-day
Cambodia. At the peak of

its power, the empire stretched

from the South China Sea to the

Gulf of Siam (modern Thailand
and included all of whar is today
Cambodia, castern Thailand,
Viernam, and Laos.

Anglor War
was wed a5 a
roval shrine.

T ‘
Eham

A | %
! o people
) Khmer: ;‘P ple South
\ _ande \ s
Empire., 3 . China
"rg ¥ | Sea
;.! | Gulfafis gon

| Y Siam -

The five rowers
represent Mount
Meru — the home
of the Hindu gods.

Chams, but they were rebuilt by
Jayavarman VII within 50 years.

Religion
Most Khmer kings
were Hindu, therefore
many of Angkor Wat’s
sculptures are monu-
ments o Hindu gods.
Some of the kings
were actually chought
to be god-kings. The
Hindu Suryavarman II

believed himself to be an incarnation of the

Hindu god Vishnu, while his Buddhist son,
‘ Jayavarman VII, believed himself to be

a reincarnation of the Buddha.

Buddhist head,
‘ Anglkor Thom

Elephants

The Khmers, believing that
clephants had great religious
significance, caprured them
and trained them for war
service and parades. One
famous regiment induded
around 200,000 elephants.

/(17'11’.".\__\' AFEAN Were 0Hee modis.,

Angkor Wat

Angkor What is the greatest Khmer
temple and was the largest religious
building in the world for centuries.
Built of stone — materials reserved
for the gods — it took about 50,000
workers just over 40 years to complete
in the reign of Suryavarman 11
(1113-50). Legend has ic chat the
termple was not built by humans but
by the Hindu god Indra, who came
to Earth to create it. Reliefs include
scenes of Hindu gods, the Khmer
PCOP]C at war, ﬂnd royal P[‘UCL‘SSi()nS.

Farming and foodstuffs
The Khmers' success was due to their
| agricultural sophisticarion. An advanced
‘ ")')“.'[n Wis ]]L'C(ll_‘d {0 supporr [hC lilrg('
populations within the temple-palaces.
| Engincers builr nerworks of channels,

| which — apart from

Decline

The neighbouring Siamese (Thai)
people attacked Angkor in 1431.

This, combined with the cost of

maintaining the monuments, led

Temples were
carved with
dancers,
animals,
and
birds,

N Elephants suppore the Khwer infantry. |
Bayon
Historical events, life ar court, and parades are carved around the
walls of the Bayon, the last grear Khmer temple built ar Angkor.
Suryavarman s son, Jayavarman VI, buile the Bayon in ¢.1200 |
to commenorate a resounding victory over the neighbouring
Cham people, who had destroyed Angkor in 1177.

- — — ‘,— T e ] |
Jayavarman VII

| The heroic Javavarman

I (1181-1219) was leader

| of the Khmers, Afrer the
destruction of Angkor by

| the Cham people,

| Jayavarman led a
successtul counrer-aceack,

containing fish — also

irrigared rice fields

and fruir trees in

the dry season,

‘ so they produced
abundant harvests.

Because of this,

| the empire
became
the richest
in South-
cast Asia.

\ ‘54,

T YA
bt B
\/'
Rice

to the great city’s decline, and
Angkor was abandoned shortly
afterwards. Over centuries,
jungle vegetation
covered the temple, and
Angkor became known
as the “Lost Capiral”. In
1861, it was rediscovered
by French nacuralist
Henri Mouhot.

Engraving of the central tower,
Angkor Wat, 1875

ARCHITECTURE
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BUDDHISM

and encouraged his
people to rebuild
| Angkor. During
His long life he
constructed a new
temple, the Bayon,
‘ {0 comImemaonite 1
| his rriumphs. The ‘ |

massive stone t‘.ﬂCL\. L,i!]'\'t‘d on l'}'l(.‘ Ollf\idl‘ ‘

walls of the temples represent Jayavarman
r and are also meant to resemble the

Buddha. Jayavarman changed the state

religion from Hinduism to Budahism. |

FARMING,
HISTORY OF

HiNDUISM




KING, MARTIN LUTHER

IN THE LONG FIGHT of black Americans for
equal rights, one man stands out for his great
commitment to racial equality. Martin Luther
King was a Baptist Church minister whose Christian faith
informed all his work. He believed in non-violent protest as
a way of obtaining change, and led many sit-ins, marches,
and voter registration campaigns. King was an inspired

speaker, whose words gave hope to millions. His

assassination in 1968 dashed many of those hopes.

Civil rights movement
Black Americans were given equal rights under the US Constitution,
but were still treated as second-class citizens in many southern
states. Local state laws denied black Americans the right to vote or
go to multiracial schools. Black and white people were segregated
(kept apart) and even had to sit in different seats on buses. Black
protests led to a growing civil rights
movement in the 1950s and 1960s.
King emerged as the charismatic
leader of this movement.

Bus boycott

On 1 December 1955, Rosa Parks,
a black woman, refused to give up
her seat on a bus to a white man in

Montgomery, Alabama, and was

arrested for violating the ciry Sit-ins

segregation law. Black residents, led A tavoured ractic of avil righes campaigner

by King and Rev Ralph Abernachy wis to stage sit-in demonstranions

encou | a boveort of the ciry's segregated restaurants and other public place

huses that led to rtheir desegregation In 1960 King was arrested ar a segregated
lunch eounter in an Atlanta department store

o == He was sent to prison, ar d

afrer the intervencon of o

- Malcolm X

Many black people disagreed
with King's aim of full

presidential candidare, john |

integration of black and
whire, preferring to aim for
black separatism. Their leader
| was Malcolm X, who was a
| member of the Black Muslim
movement led by Elijah |
Muhammad. He larer
converted ro orthedox Islam,
and took up the cause of
racial uniey.

He was
assassinated
in February

1965.

Freedom rides
In 1961, black and white civil rights protesters
defied stare segregation laws by mavelling

[()Si_'lh(.'f on \I.'g_:fl.'}_“.l[l_'d l'.lLlM. 5. l Il{‘ !_“U\'i‘.rn]]“.'l'l[
sent in narional guardsmen to protect the
riders, This led o increased racial tension and
activity by the racist Ku Klux Klan, who carried
tlaming crosses in marches in southern USA.

Early life

Birmingham Jail

King went o jail many times for his

beliefs. During a period in jail in

Birmingham, Alabama, in Spring 1963,
he wrote an eloquent lerter oudining
his phi]n\n!:h\ of non-vielenr protest.
He was inspired in this policy by the
Indian leader Mohandas K. Gandhi's
non-violence campaign against Brirish
rule in India, the movement known as
sarvagraha (devotion to truth).

Assassination
The last years of King's life were marked

by increasing disputes with more radical
black leaders who disagreed with his
non-violent approach. In April 1968, he
visited Memphis, Tennessee to offer
support 1o seriking city sanitarion
workers; he was assassinated at che morel
where he was staving on 4 April. Protest
riots broke our in most major US citics.

FIND OUT

MORE

HuMaN SLAVERY

RIGHTS

Martin Luther King Jr was
born in Atlanta, Georgia, in
the southern USA, on 15
January 1929. King’s father
was a prominent Baptist
minister, inspiring his son
to follow him into the
church to study theology.
King received his doctorate
of theology in 1955.

Little Rock

In 1957, the governor of !
Arkansas refused to admit nine

black children to the all-white

Little Rock Central High School.
President Fisenhower sent 1,000
paratroopers and 10,000 national
guardsmen to protect the

children as chey went o school.

“I have a dream”

On 28 August 1963, King led
the historic March on
Washington to demand civil
rights reform. More than
200,000 marchers heard his
words: “I have a dream that
one day this nation will rise up
and live out the true meaning
ol its creed: “We hold these
truths to be self-evident, that
all men are created equal™.

L

MARTIN LUTHER KING

1929 Born in Atanra, Georga.

1951 Receives Bachelor of Diviniry
degree

1954 Becomes pastor of Baprist

Church in Montgomery, Alabama, ||

1960 President of the Southern |
Christian Leadership Conference;

SCIL IO prisbdn for his part in a sie-
in in Adanta.

1963 Spells out his doctrine of
non-violent protest; leads march
on Washingron

1‘9(\-'& Awarded Nobel Peace Prize.
1968 Assassinated in Memphis,

Tennessee.

UNITED STATES, |

SOCIETIES,
HISTORY OF |

HUMAN
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'KINGFISHERS aND HORNBILLS

/ forest kingfishers, which include the
kookaburra, live in dry places and eat
insects, snakes, and even small birds.
Kingfishers hunt by watching for small
animals from a convenient perch, or by
hovering over water until they see food,
then diving down to catch it. Hornbills are
bigger and more powerful than kingfishers.
Some feed entirely in the treetops on fruit,

THE KINGFISHER FAMILY includes some

of the world’s most brightly coloured
birds. Many kingfishers feed on fish, but

Belted kingfisher

This is one of the only two species of kingfisher
that live in North America. It makes a loud
rarcling call often when it is flying. It breeds as
far north as Alaska, and winters further souch,
some birds as far south as Panama.

Kingfishers

There are about 90 species of
kingfisher. A few live in Europe
and the Americas, but they are
most common in Africa, Asia,
and Australia. Kingfishers are fast
fliers, and they are often seen
speeding low over the water from
one perch to another. All
kingfishers nest in holes. Those
that live near water peck burrows
in riverbanks, while forest
kingfishers nest in tree-holes.

The kingfisher carries itc prey
1o a perch and strikes

it on a branch before

but others spend a lot of time on the

ground, feeding on anything
edible they can find.

swallowi ng it. _

uses its wings to

flap its way our

(Jf‘f}-’(' warer,

Clear

:
f membrane

;. ul
cavers the eyes

M. U({"f?'”f{.’ fer.

Sharp-edged
beak holds
\'ﬂ"ppg‘lj;' prey.

Fishing

Grooves in ] g . X
About two-thirds of kingfishers, including

the face

Kookaburra P rhis common kingfisher, live near water

e . » - & o ~ » >
['his Australian bird is the forward § and feed on fish and other water animals.
world’s largest kingfisher. [t is Shia T Water runs ofF They catch their food by diving srraight

in, or by hovering and then n)a|<il1g an

more than 40 cm (16 in) long
artack. Once they have caught something

from beak to tail. It lives in forests
and scrub, and is famous for its loud
call, which sounds like crazy laughter.

the kingfisher’
waterproof
plumage. in their beak, they carry the prey o a

perch or to their burrow.

Hard shield,

or fﬂ)’(lf.’u‘r',

Trumpeter hornbill

This medium-sized hornbill lives in southern Africa,
Like most other hornbills, it has a long tail, strong
feer, and a patch of bare skin around its eyes. It also
has a loud call that sounds like a mixture berween a
crying baby and a badly tned trumpet.

Great
hornbill

!
covers e ;'l’J['J

of the beak.

/’.-n‘[.'l’",- -
joined ; . Long, rounded tail with

front banded feathers.

= |
COMMON KINGFISHER |

African ground

hornbill

| SCIENTIFIC NAME Alcedo arthis

4

White-billed pied hornbill

ORDER  Coraciiformes

Hornbills
There are nearly 50 species of hornbill,
and the largest are more than 1.2 m (4 fr)
long. These birds get their name from their
huge downcurved beaks. They live in the
forests of Africa and Asia. When they fly,
their wings make a loud whooshing sound,
which can be heard a long way away.

Famity Alcedinidae

DistriBUTiON Furope. North Africa,
Asia, and Indonesia

Hornbill beaks

A hornbill's beak is not as heavy as it

Protecting the young
Hornbills nest in tree
cavities, and they protect
their young in a remarkable
way. When the female is

HABITAT Rivers, streams, canals, and

drainage dirches |
DieT Small fish |
Stz Length: 16 ¢ (6.5 in)

looks because it contains lors of air spaces
that reduce irs weight. The shield, or

casque, above it is also hollow. The main
abou to lay her cggs, she function of the casque is probably as an
enters the nest and the male LIFESPAN About 5 years
makes a mud wall to seal her — ——

FIND OUT AUSTRALIAN
MORE

WILDLIFE

ornament during courtship.
in. He passes food through a
small hole in the wall,

WOODPECKERS
AND TOUCANS

NESTS AND SEABIRDS

BURROWS

ANIMAL BirDS
BEHAVIOUR
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KITES

"‘\ THE FIRST FLYING MACHINE was a kite,
" > flown about 3,000 years before people
~~_ took to the air. A basic kite consists of a
P frame and covering material. Launched
and held in the air by the upward push of the wind

) currents on its underside, a kite is controlled from

- the ground by a flying line. Kites have had many e
uses: the Chinese used them to estimate the position | —— ‘
of the enemy in war; in 1752, American scientist Made of a frame
Benjamin Franklin hung metal from a kite to prove ‘

the electrical nature of lightning. Today, kite flying is
both a popular pastime and a competitive sport.

Types of kites

There are several basic kite shapes, but for each shape there
are hundreds of different designs. Most kites can be made
cheaply from sticks and paper. Some need a tail to help
them fly in a stable position, but tails, ribbons, and colour
are used mostly for decoration.

Flat kites

Simple, flac kites are the

oldest design. They are

[Hlldt’ Frf)l“ a i‘rinﬂ(_'\\'()rl\'

of thin sticks tied

containing squares or
wiangles of paper or
fabrie, box kites are stable
fliers. They have been
used to carry weather
forccucring nscruments.

Making kites

Kites can be simple
structures made from
P.{[’C(' .'f“d S‘ick.\'. Thl:_"
are frequently more

History of kite flying

The Chinese were flying kites long before
the first recorded reference to a wooden
bird kite, in 500 BC. Gradually, kites
became popular in other Asian countries,
such as India, where often they had
religious significance. By the time kite
flying spread to Medieval Europe, the
Chinese were building kites big

enough to carry people into the air.

An 18th-century Indian painting of kire flying

| How to fly a kite
| Before launching a kite, search for an open

space where there is an even breeze, preferably
a gently sloping hillside where the wind blows

Delta kites

The wings of a delta are
supported by spars or rods.

The wingspan makes it
fast and easy

manoeuvre, ideal for
stunt or fighter Kites.

Aerofoil kites
Made of fabric, an
acrofoil kite is
inflated by the wind,
giving it shape. Wing-
shaped inflatable

kites have a difterent
name — paraloils.
Stunt kites

Stunt kites are used for
displays. They can be
ﬂo\r\‘n .\'ing\y or .‘iFHCde
together on the same
flying lines w create a
spectacular kite crain.

I The diamond-

shaped Malay
kite has an
iingl(‘d .'{llrE!L'L' €e]
help it stay on a

complex, made from
silk or other light

Kite may
Sfall as ir

gets near

| mazerials. Bright
colourful designs
| are often used

disturb the wind), roads, electricity pylons,

‘ upward. Avoid buildings and trees (which
i and cables. Attach a flying line to the kite,

to adorn kites. then launch the kite as shown here. stable course. ground.
o | Equipment ’
f | In addition to the acrual kite, you need a flving line
. and a reel 1o store it on. Flying lines must be strong
k | enough o hold the kite, but light enough o let ic
-i\ fly, such as nylon fishing line. Reels can be simple,
r or handle shaped to make them casier to hold. In ligght winds Hold reel
Stunt kires require strong hand grips. give gentle tugs sideways to
on the line, pay out line Pull in
: '.-’ quickly. line
“ﬁ< / / with free
4 e ' _ hand.

Kite festivals
In many Asian countrics kice
festivals are popular. There is
also a serious competitive
sport in which fAghting kires

compete for air space. |

— \\ |
\Hold kite at
arms length,

Hold the kite
] in one hand
and the reel of
line in the other,
wich your back
to the wind.

Hand grip

Handle

FIND OUT AIR  ELECTRICITY  FESTIVALS
MORE

—_ Tiwist reel
to let line
(2108

) As the kite
£ carches the
wind, release it.
Gradually allow
out more line to
let the kire rise.

FLIGHT,
ANIMAL

2 If the kite veers
Mefror right,

let out more line
to stabilize it.

Add a rail wo a
very unstable kice.

FLIGHT,
HISTORY OF

Keep reel

upright.

4 Rerrieve the
kite by

winding in the
line. In stronger
winds, walk

rowards the kite.

FrRANKLIN,  WINDS

BENJAMIN
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E rI'
‘a’ Thai Pakpao is made Chinese centipede is @ traditional Chinese kite, consisting of Japanese Edo has a
v from paper and bamboo. circular kites, joined together in a train led by a dragon’s head. classic Japanese design. |
‘o
L4
Simple kites
>
Parrot’s wings bow e Della Porta is rectangular, with Cat is a variation on the
.7 g R :
and the tail flexes. a long loop rail for stability. hexagonal-shaped kite.

Box kites I

Classic box kite is made Professor Waldorf is an Nova lacks the stabiliry of a two- Star is a two-celled structure, Tri-star has two
up of two square cells. carly muld-cellular kite. celled box, but manocuvres well. supported by three spars. triangular sections.

Ml

Single-celled kite

Fighters and stunt kites

Tukkal is an Indian fighter, made Hawaiian ream kite
from paper and bamboo. is a delta-winged
stunter.

Grandmaster is a modern

version of the traditonal
Indian fighter.

Bawmiboo spine held in

;,fm'e iy g()fa'ﬁ)i./f./_

Flexifoil uses the wind to
give it shape during flight. [

Traditional Indian ﬁgh[er has

appliquéd coloured tissue paper.

Skynasaur aerobat flies in a range
of winds without turning fast.
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KNIGHTS anD HERALDRY

KNIGHTS WERE HORSEBACK WARRIORS whose
heyday lasted from the 11th to the 15th century
in Europe. In wartime they formed the nucleus of
any ruler’s army, and in peace they helped to keep

Prick or goad

Miniature spur

Specialist warriors
Rulers paid knights for their

services with valuable gifts

local order. During the medieval period, knights rose in status o of land. The people on the
Y - T strru E L
and wealth to form part of an European ruling class. Each SRR 'l;de \}:'O}kcdlfOF file knights
knight was expected to lead a Christian life and to obey the ot W P on: o g e e
: . sometimes men of humble origin, but in time
Code of Chivalry. They developed a great sense of their own they became a group of wastior-governors.

importance, which was reflected in an obsession with heraldry:
the formation of distinguishing coats of arms. After 1500, the
introduction of new weapons, such as the cannon, and new"
military methods meant that the knights” importance waned.

COde Of Chlvalry [ Ith centuries. During

Medieval knights followed the ideals of the Code of Chivalry, . ien eeched saddle this peried the knights'
and demonstrated prowess (bravery, strength, and skill), importance increased.

Etching tells a story, Horseback advances

Spurs helped mounted

knights control their
horses in batde. Stirrups
and high-backed saddles
used to stop knights being
thrown — also came into
use berween the 8th and

largesse (gCHCI"(:\Sl‘F‘V), loyalty, piety, Knights

and courtesy. | his code The knights prime duty was
atternpted to civilize what
was really a primitive
activity — fighting.

to fight. After 1300, his armour

Falling plates
became increasingly elaborate, allowed more
expensive — and heavy. A suit air to reach
could weigh as much as

25 kes (55 lbs) and ficted
snugly. One medieval

. the _.,'rr.!('(.

Courtly love

Minstrels’ rles, or romances, helped o paet called the knight

shape the Code of Chivalry, and many “a terrible worm in

knights believed that romantic love an iron cocaon’.

| Christian knight inspired great deeds — as in the French
| Churchmen encouraged new Roman de la Rose, and the many stories
knights to fight non-Christians,  surrounding Britain’s King Arthur.

but never w harm Church P i e

property or unarmed people. Scene from Roman de la Rose, 1487

Tournaments
Originally, knights used practice
battles to help them train. These
turned into a dazzling medieval : :
'“ auntlet gave freedom of
spectator sport — the tournament — mavement to the band.
with teams of opposing knights.
Single combat between champions

Small plates on

Plates above and below —

was called a joust, and was fought the ke allowed
using various war weapons. Victory | movement without

often resulted in fame and riches. Spoviig £t Hosw Boma.

Tournament, 15th century | The sole was left exposed
-~ _ — - s0 shoe did not skid,

Hefaldry Art of blazonry
From around 1140, heralds were 5
Tournament crowds identified their heroes experts in blazonry (the recording i
by their coats of arms, a personal :;m% rug,ul;ilrn.]g the devices n.scd Sqwres ,
i . ~ . N Coiats ol arms}. OnC rll]r.' mn 5qller\ wWere }'i)LlIlg men w hO \L’T\L’d
combination of patterns (devices) blazonry is that where there are apprenticeships to become knights.
| displayed on surcoats, shields, and horse- two coats of arms, they can be The word comes from the French
| drapcrics. In live batde, the coat-of-arms "q;;u‘lcx‘g}’d". ]I'mnl’xl liiO. l"rcnﬂl escuyer, mciming “shiTld—i}\lrricr”. A
] . o - and English heralds kepr records, squire might enter a knight's service ar
hClpCd k_mghtq tell friend from foc, and called rz]ls. The rolls ;upc used to 11}\ where he would learn arts of
enabled the official observers, known as check the family history. cambar and chivalry, and become a
heralds, to record any great feats. knight at around 21. As a “knight
4 Jar with two coats of arms, quartered bachelor”, he would laok for a heiress
— . - _ . Lo marry, finance his career in arms.

SR ARMS AND EUROPE, MEDIEVAL  NORMANS  SAMURAI AND WARFARE | ; he pel
ARMOUR  HISTORY OF  FUROPE SHOGUNS Squire at the pel, or practice post




Pope Sixtus V’s coat
of arms, Rome

Pope Pius II's coat of
arms, Tuscany, Iraly

Pope

Supporters are
hevaldic animals.

Metropolitan Police Force,
London, UK

Swedish “lesser” coat of

arms is not as ornate as the
“greater” coat of arms, but it
is still used as che symbol of
Sweden's royal family.

Arm badge worn by
the servant of a knighe,
Frangois de Larraine

Clement X's

coat of arms, Rome

oy Seales

Magistrates’ Association
coat of arms, UK

Spanish dish showing
arms of Castile and Léon

Coat of arms of the
modern Czech Republic

_ Servanes qﬁ'(ﬂ' waore
a livery badge.

-~ Heraldry collection

Personal

St Peter’s, Rome

Organizations

of justice

Keys sym bolize entrarice ro
the Kingdom of Heaven.

o Ol
4 v
Pope Urban VIII's coat of arms, vl W

Arms of Maximillian I

(r.1493-1519) of Austria

Shield, or escurcheon,

the mast important part

British Broadcasting Company
coar of arms, UK

Geographical

it

v |
—

§
N

— 1T
- :ml Clrgy
=

Symbol of the ciry of Paris

Bohemia .

Silesta

qfd!{}‘ coat of arms

Moldavia

Royal Society for the Prevention of
Cruelty to Animals coat of arms, UK

One of the 17 contrada
(district) symbols,
Siena, lraly

. The inscripLion reads
" truth vicrorions”.

a royal perion.

fmportant citizens.

Stemmata, or stone-carved coats of arms, are often
seen on public buildings in Tuscany, lraly.

Crown indicates

Coat of arms of the Medici
family, arc parrans, Florence

Crest is
the sun..

Supporters
are hawks.

Worshipful Company of
Spectacle Makers, England, 1629

Shields and weapons often
featured arms. This 15th-
cenrury wooden shield has
the city of Prague arms on it.
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KOREA, SOUTH AND NORTH

SOUTH AND NORTH KOREA together form a peninsula
between the Yellow Sea and the Sea of Japan in East
Asia. They were one single country until 1948, when
South Korea separated from communist North Korea.
In 1950 North Korea invaded the south, leading to the Korean War,
- which devastated South Korea’s economy. In the following years,
however, South Korea bounced back. In 2000, leaders
from the two nations met for the first time since 1953.

Forest in Soraksan
National Park

South Korea

’7 At the southern
‘*A tip of the Korean
peninsula, South Korea is one
of the most sumessfu of the
Pacific Rim “tiger” economies.
The country has strong trade
links with Japan, the USA,
and, more recently, China.

Forests
More than two-
thirds of South
Korea is covered in
thick, temperate
forest, much of which cloaks the
mountain slopes in the cast and south.
The stunning scenery and blaze of
autumn C(\Il()llr ateract nlllll)' [Ollri§IT\
to the country’s nadonal parks.
Built-up Farmland
Forest 2%, 250
73% ___ !

Land use

Most of South Korea's farmland lies
in the west and south and is under
permanent cultvation. There is only

a small amount of pasture land,
mainly on mountain slopes. 474 per sq km
(1,228 per sq mile)

| SouTH KOREA FACTS

|

|

CAPITAL CITY Seoul

| AREA 99,020 sq km (38,232 sq miles) ‘
POPULATION 46,800,000

MAIN LANGUAGE Korean

Major RELIGIONS Buddhist, Christian

CURRENCY South Korean won

LIFE EXPECTANCY 75 years

PEOPLE PER DOCTOR 769
GOVERMMENT  Multi-party democracy
ADULI LITERACY 98% ‘

Mountains

Two ranges of mountains
dominate South Korea.
The T acback-Sanmack
range runs down the east
coast, while the Soback-
Sanmack lies in the south.

T aebaek-Sanmaek
Mountains

39°C -30°C
(102°F) 3 (-22°F)

25°%C -5%C

(77°F) (23°F)

1,250 mm (49 in)
Climate

Seasons are distinct. Winters are very cold
and dry while summers are humid with heavy
rains. The island of Cheju has a warm climare.

North Korea

Communist North

Korea is isolated from
the outside world, both politically
and financially. North Korea has

I)‘30P]]e ) : rich mineral resources, but lacks
.y : QC - - @ > 1
Mm%(nn 9 per cent of the people . ., the money needed ro CXPIOlt
are Koreans whose ancestors sertled \ \ s
in Korea thousands of years ago. | - them. The cconomy 1s Cu”enfl}’
Family life is central to Korean [ wca_k, leading to food ShOl’tagC‘S.
society. Women play a traditional ' — i Bay
role, and it is not respectable for 80% 20% PYON
married women to work. Urban  Rural
Economy 5
Once a mainly rural
sociery, in the great
r_cu_m.\:rruc[ion that Vonggi
followed the Korean nm;a
War, South Korea 6
has become highly % r . -
; el liow s . .
industrialized. It is 5 Collective farming
one of the world’s S e Agriculture is carried out mainly by collecrive
‘ leading shipbuilders b farms, cach run by about 300 familics. Floods
and a major producer 74 wrecked harvests berween 1995 and 1996.
of cars and electronics. S i
— NORTH KOREA FACTS i
Seoul 8 CAPITAL cry I’)onhun&,
. TR NURRE-TNS, i NOPUVRY - Y .o -
b‘of.lth lxorc.‘n capital since 1394, AREA 120,540 sq km (46,450 sq miles)
Seoul was devastated during the war,
but has been rebuilt and expanded. PoputaTiON 24,307,000
[t is now home to 11,100,000 Chefy trait MAIN LANGUAGE Karean
people — nearly one-quarter of the T bel |
[ total population. The 1988 Olympic Chw - M&(J‘C;,R R;l 1G1oNs Traditional beliefs, |
Games were held in Seoul. Seoul’s public transport L DROGEYO
all runs to one timetable. I CURRENCY North Korean won
FIND OUT Asia, CITIES FARMING FORESTS ~ GOVERNMENTS MOUNTAINS PaciFic SHIPS TRADE AND
W (8): 400 HISTORY OF AND POLITICS AND VALLEYS OCEAN  AND BOATS INDUSTRY
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KUBLAI KHAN

KUBLAI KHAN WAS one of the most
powerful emperors the world has
known. As leader of the great
Mongol Empire, he overthrew the
powerful Song dynasty of southern China, placing
China under foreign rule for the first time. Under Kublai’s rule,

China prospered and he developed trade with Europe and the rest

of Asia. By the time of his death in 1294, Kublai Khan had truly
earned the title of Great Khan, the greatest of the Mongol chieftains.
Kamikaze |

Kublai Khan made rwo

Early life |

Kublai Khan, the grandson of Mongol

leader Gcngi)ih Khan, was born in 1215,

He was educated by Confucian scholars,

and established himself as a war leader [

when a young man. In 1248, his older

brather, Mongo, became Khan. Mongo |

died in 1259, and a fight 1o succeed

him broke out berween Kublai and a
cousin. Kublai won, and in 1260

became Grear Khan.

Conquests

Kublai Khan’s greatest achievement was the \ 1_'““":('&“-““] areemprs o Kublai Khan's army, Indonesian carved relief
£ }; = ) invade Japan. The first, in
conquest o China. When he became Great 55 1274, was called off after a Southeast Asia |
Khan in 1260, the Mongols controlled o storm forced the Mongols In five separate incursions between 125792,
Ol’lly the part of China north of the Yellow back to port in Korea. l.hc ,\k)ngﬂ_l hxr:.c‘s .ulul.cr Kublai Khan moved
River Afteral dmpbing 56 fare second, in 1281, ended in south from China into Burma, northern
YEL LT BURASE TWo decades ol wallare, disaster when a ryphoon, Thailand. and Annam (now northern
i F YP - = ! i
Kublai conqucrcd the Song EII’lle‘C in the known ro the Japanese as the Vietnam). An expeditionary force of the
SOthh) aking control of the entire country kamikaze, or divine wind, :\hmgn] navy even visited the ]:!dnm'i:‘:ll'l |
destroyed the Mongol fleer. island of Java in 1292-93. Although the

C
by 1279. The L\/IOHgOlS ruled China unil Mongols did not actually conquer Southeast

they were driven out in 1368. i ¥ ﬂ Empire of Kublai Khan Asia, the area was under their firm control
| tor more chan a cenrury.

Social changes

Kublai Khan made many

Yiian dynasty Chmmenicatings

Kublai Khan encouraged economic

| The MOHgOlS were fol‘digﬂCI’S, burt their rule was prosperiry; and improved changes to Chinese sociery.
| accepted by most of China. Kublai founded a communications in his vast empire by He reintroduced a proper
| . building or improving canals, and by civil service based on merit
w ruling dynasty — the Yiians — and encourage it o , o
| ne g dynasty the lYLl‘lI'h and encouraged sroting sead. Ble-als eoniifiched va-govers the colntry,
trade by removing restraints on merchants, regular postal seations far mail. The recruiting scholars from
formerly subject to heavy taxation. He did much ~ Mongols conrrolled the ancient silk many different nations as

his staff, but excluding
Chinese. Many members
of the old Chinese civil
service retired, Kublai also
prepared a standardized
code of law, builr up the

route (Silk Road) berween Europe

and China, and enabled traders from

Europe to travel
safely to China.

to improve the administration of the country,
and, importantly, built a new imperial capital
at Cambaluc, now known as Beijing.

Chinese education svstem,
and developed the use of
paper currency.

‘ Covering of mats __

Stngle var
propels boar. Early Chinese

paper banknote

‘ Eye for boar —
10 “see”

) " 19th-century model of X o o =
) anadu
A “hi i R . . ] |
MJ.I'CO POIO a Chinese river boat Kublai Khan builr a lusurious KLBLAI KHAN
Tha gl ek A v alace at Xanadu (modern ’ i ;e
T'he \uu:n.m nu’rd)am Marco PAIRCS nd de 1215 Birth of Kublai Khan.
Polo (1254-1324 ) went to Arts Shantou). The 18th-century S = -
China in the 1270s. He stayed Arts and culeure English poet, Samuel Coleridge, 1257 First Mongol incursion into
for 17 years, serving as an official prospered under the immortalized the palace in a poem. Annam (norchern Viernam). |
in the civil service. On his return Yiian dynasty. The - . - g 1260 Kublai becomes Grear Khan,
3 « in 1295, ke wrote his writing of fiction I i a8 G L - 2 —
to Burope in 1295, he wrote his DB S0 St R s 1274 First artempr to invade Japan.
Travels, giving Europeans their flourished, as did the o e W vaaa s 1zald : s
first glimpse thearre, where many new ,’fx‘L & -v%/gz A racyed Los 1275-95 Marco Polo works for
of 'g( PI"“V“ were pmducud. e Doin v il .-{,{' o Chinese government.
g Y (*r A = b L ’ - - o
Mongol Craftworkers made e el _AA' 1279 Kublai compleres conquest
I Empire. distinctive blue and white Lo Farien o esdi /" P of Song China.
Brdl S b aciit Tigies

porcelain, a skill which was
perfected by the potrers of
the Ming dynasty.

1281 Kamikaze destrovs .\fom:-_:uj
invasion fleer in Japan,

1292-93 Mongol fleet visits j;u’;\,

u‘/ £, 7 (a\—l(u; pes

Manuscript of Coleridge’s

Porcelain vase with dragon motif poem, Kubla Kbhan 71294 Death of Kublai Khan.,
i J ASlaA, CHINA, EMPIRES EXPLORATION MOoONGOL POTTERY AND
= : HISTORY OF HISTORY OF EMPIRE CERAMICS
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'LAKE AND RIVER WILDLIFE

B eI THE FRESHWATER habitats

on land may be tiny in

‘ 5, volume compared with the

! FRESEE oceans, but the many lakes,

ponds, and rivers are home to a huge

variety of wildlife. Plants take root in

the soft soil and provide food and

shelter for many different animals. These

‘ include air-breathing animals that enter
the water from the surroundings as well
as truly aquatic creatures, which spend

- all their time in the water. Together, they
show all manner of adaprations to

‘ underwater life, including ways of
making shelters and of coping with fast
currents or murky conditions.

Lake contains cold, |
clear water from
| IOUALAIN SEreams.

Lakes and rivers

Along the course of a typical river, there is a variety of
freshwater habitats. Different water conditions in lakes
and rivers — for example, flow rate, depth, turbulence,
clarity, and temperature — suit different wildlife species.

- the hot African sun.

Mount McKinley,

Wonder Lake near ‘
Alaska

Hippos stay in the
water to keep cool in ‘

Mammals
Only a few species of
mammal, such as river
dolphins, spend their
whole life in fresh warter.
Many others enter the

‘ water to feed, and are

The atter uses its

muscular tail for

moving and steering
. through wazer.

Otters
Sleek-bodied river otters dive in

Beavers

Hippopotamus ‘

search of fish. They propel

excellent swimmers. The
|

steep banks alongside
rivers make good burrow

themselves with their tails and
webbed hind feet. Otrers have dense
waterproof fur and can close their

Beavers use rivers and lak

refuge rather than feeding. They
build “lodges” for themselves in the

A hippapotamus typically spends the
daytime resting in a lake or river. It
emerges at dusk w graze on the land.

sites for rodents such as

nostrils and ears when swimming. weater from piles of tmber thar they Weighing up to 3 tonnes, this heavy
water voles. : '

cur from warterside bushes. animal can dive and swim with ease.

" Birds |
Many species of bird are closely |
associated with lakes and rivers.

Some are able to dive underwater; others |

Newr tadpole swims
from its egg. |

Reptiles and :
amphibians "

Though few species spend

- their entire time in water, a great
paddle over the surface, wade through the : . o )
= : many reptiles and amphibians never
shallows, flit about at the water’s edge, or | .
MO S —— | stray far from rivers and lakes. Tadpoles Anaconda
4 e ¢ wdrer to snatc sn. - . . 3
Turtles, crocodiles, frogs, and newts T'he larvae oFm.\\f\ I'he most massive of all
o all ek o o and other amphibians the snakes, the South
are closely assoclated with water. are fully aquaric, The American anaconda

Many snakes, lizards, and toads also
readily enter rivers to feed, take
shelter, or deposit their eggs.

Flamingos | tadpoles have gills for hunts its prey in rivers
Long legs enable flamingos to wade through and pools, and snatches

animals ac the water’s

CXTracting oxygen
the margins of lakes, sifting the water for from the water and

small food items. Some African lakes are large tails w help edge. It kills large prey

them swim? by crushing it in its coils.

Nile crocodile
Like the hippopotamuses, which sometimes
share their habitars, Nile crocodiles lurk in

home to more than a million birds. |
|
’ the water with ouly their nostrils and eyes

The wagtail

Sharp reeth
are replaced
continuously.,

bobs i = Crocodiles kill their prey by
2005 15 fail gy
as it forages
for insects.

1

dragging it underwater and

exposed. They seize unsuspecting mammals EHE rig
holding it there uniil it drowns.

that come down to the river to have a drink.

Grebe
Skilful swimmers,
grebes paddle over the

surface of lakes. In a

Grey wagtail

The grey wagrail often nests along the banks
of fast-running upland streams. It perches

flash chey will twist

and disappear, barely
making a ripple as they
dive to carch a fish.

_ Strong claws

on rocks to snatch waterside insecrs.




LAKE AND RIVER WILDLIFE

FlSh Trout

The trout represents the typical scrong-swimming
Rivers and lakes all over the world are, above all, freshwater fish. With its streamlined body and
the domain of fish. Totally adapted to an aquatic ~ powerful fins. it can hold its own in the
life, fish have internal gills for taking i t ARG Sk Tl R
sl < Bus = g 10 OXygen the calm warers of lakes. Trout
from the water, and a series of fins with which to  ofien rise to the surface ro
propel themselves about. They abound in all feed on insects,

- opes of freshwater habitat.

\ Black spors on the trouts

back help it 1o blend in
with the riverbed.

A piranhas short, broad
/ Jaws are very powerfid.

Piranhas
4 These deep-bodied fish live in South
American rivers. Some feed on plant macer,
but a few, such as these red-bellied pirankhias,
have razor-sharp weerh for cutting flesh.

T~ This freshwater
catfish is from

South America.

I [L\n[ing il'l 31[,']10(?15, I'.h(_“\' l'lllll\r' ;ll[ilL'k :Hld dt'\-'(\l]l'
animals much bigger than themselves. Fven these

Cichlid

Cichlids are a large group of

Catfish often colourful fish. They carnivorous piranhas cat meat only when their
These fish live ac the borrom live mostly in tropical normal food of fruit and nuts s in short supply.
of rivers and lakes, where they lakes and rivers.

avoid mid-stream currents but Unusually for fish. many

are surrounded by sediment- look after their cggs and

laden water. They probe the fry (young). Some let the

riverbed for food, using their fry shelter in their mouths

long, sensitive feelers. when danger threatens.

Water-lily [

Sprouting up from the bed of

Invertebrates Plants

A hoslt of invertebrate amma!s inhabit lakes Without vegetation to provide food and 2 pond or siow-flowing river,
and rivers. Among them are insects and shelter, the diversity of animal life in water-lilies unfurl dheir round
their larvae, shellfish, shrimps, and crayfish. | lakes and rivers would be far poorer. leaves flat on rh;surf:'c of Il;(c

. . Lo T : ; i ] ‘ warer, where they make
A glcat many mverteblates SII‘ﬂPI)’ -HOth m MEIHY pl“lnt species g[OW OH[y ln' convenient ﬂu;lting pl;nﬂ)rms
the water or crawl around on the riverbed, and around water, either rooted in for frogs and other wildlife.
but some have elegant adaptations which the waterlogged sediment and soil or The flowers poke inco the air,
help them swim. floating on the surface. auracting flying insects to

feed on, and pollinate them.

Stiff stalks keep the

flowerheads above water. |

| Leaves have a
waxy surface, so
Waaler runs Oﬂ

— Stalks are soft and
lexible so they

Water them easily. borid i o
° CHa 1R water.
boatman o
The warer boarman uses irs Afier flowering,
i 3 3 o5 each flower

long hind legs as paddies. It ach flo . Al
spends all irs life in water, becomes a fruit Le

3 ) dend s devel roats fake

g 3 - 1 Hrar velops .
swimming upside-down | evelops P
mna hUn[ {Or crustaccans, l{”d’:’?’ll’ﬂfﬁ’f_
tadpoles, fish fry, and the
larvae of other insecrs. Plants

Leeches Some plants rooted to the riverbed remain

Leeches are parasitic, worm- i wholly underwarer, their leaves, stems, and

Great pond snail like creatures. They artach | oot providing shelter for invertebrates
Alchough it resembles a themselves to fish and other | and fish. The long, branched roots of alder
| wrees keep the soil of the riverbank together,

|

stopping it from being washed away.

land snail, this plant-eating  animals that encer the water,
pond dweller cannot and feed on their blood.
survive for long out of

water. [t lays jelly-like eggs.

()(N:” on [}lL‘
underside of
water-lily

Algae
Simple plants called
algae are an important
SOUree ()f‘ FUUL' F()r ThL‘
wildlife of most lakes
and rivers. Floaring

Reeds
The shallow edges of lakes
and rivers often have a dense
green fringe of plants, such
‘ as reeds, growing out of
the water. The roots of the

leaves.

clumps of algae can

plants are submerged, bur the
form on still or slow-

stems and flowers may rise

more than a metre into the air. flowing water.

FIND OUT AMPHIBIANS BIrRDS Fisu INSECTS LAKES MAMMALS PLANTS RATS AND REPTILES RIVERS

MORE OTHER RODENTS




flows into the lake.

A FIFTH OF THE WORLD’S fresh water is contained
in lakes — large bodies of inland water. A small
amount of this water comes from rainfall but most
lakes are fed by rivers. Lakes usually lose water

through a river outlet, but some lakes, such as Lake Eyre in
Australia, lose water by evaporation, leaving the lake salty. Lakes are
geologically temporary features, lasting at most a few hundred
thousand years. Lake Baikal in Siberia is one of the few exceptions,
as it is already 25 million years old. Lakes are useful for drinking

water supplies, generating electricity, and field irrigation.

Young lake gradually begins 1o fill up

as rivers dump their load of
mud and gravel

Delta (a
low-lying

area of dry land
ar the mouth of a
river) may build
up where the river

Lake gets shallower; —
reeeds grow in the
shallows turning the
lake margins into
swamps.

The vegetation makes water move

sluggishly through the lake, so the

river d{[:mir.\' even more sediment.

Eventually, the lake is completely filled

in; planis take over the whole wetland. —

CONTINENTS

The life of a lake

A few lakes have lasted many millions of

years, but most lakes last just a few
thousand years. They eventually
clog up with sediment dumped
by rivers, or dry up as rainfall
dwindles. Marshes, bogs, and
swamps are often the remnants
of old lakes, clogged with

vegetation and silt.

and fauna thrive in the
surronnding area.

River dumps more sediment
and the delta grows.

Stages showing the formation
and destruction of a lake.

The world’s
greatest lakes
The biggest lake in the

world is so big it is called
a sea — the Caspian Sea in

Asia. It covers an area of

370,980 sq km (143,236

sq miles). The deepest
lake is Lake Baikal in
Siberia, at a depth of
1.7 km (1.06 miles).

Dams

ELECTRICITY

Salt-water lakes

In dry arcas, many rivers drain into enclosed lakes.

The intense water evaporation under the desert sun
concentrates inflowing salts, making the water salty.
Such lakes — the
Great Salt Lake,
USA or the Dead
Sea, Middle East

— evenrually dry
out into salt

pans or playas.

SJerusalem .~

Dead Sea
evaporares.~

Fossis

GLACIATION
WILDLIFE

Artificial lake

LAKE AND RIVER

Types of lakes

The shape of a lake usually depends on
how and where it forms. The biggest
lakes tend to be those created by
glaciation, such as the Great Lakes

of North America, or by earth
movements, such as Lake Baikal, Siberia.
Artificial lakes

Aruificial lakes, or reservoirs, are

created to control a river, store

Al e “-,5 'G‘_ water, or providc walter pressure
gl ! J
|
—_—T

g;"y' for hydroelectric power. Lake

= Nasser, behind the Aswan High
Dam on the River Nile, is the
largest in the world.

Glacial erosion lakes
Glaciers scoop out U-shaped
valleys and ice-eroded hollows
that may be dammed by
moraine (glacial deposics)
when the ice retreats. Long
“ribbon” lakes may fill the
valley floor while small,
circular lakes, or rarns, may
fill the hollows. Ice sheers-may
also leave behind huge hollows
thar later fill with water, like
the lakes of Kuopio, Finland. Circular tarn lake
Glacial deposition lakes

Ice sheets leave behind moraines
(glacial deposits) that can dam
smaller lakes. Glaciers may also
leave behind ice, or Howill,
which later melts to form litde
hollows; these All with water to
form lakes known as “kettles”.

Glacial till lake

Volcanic lakes

Lakes may form as
rainwater collects in the
crater of an extinct or
dormant volcano. such
as Crater Lake in
Oregon, USA. A lake
may also form when the
lava How from a volcano
dams a river, such as the
Sea of Galilee in the

Middle East.

Lava-damumed lake

Tectonic lakes

The movement of the
Earth’s crust can create
large lakes. A downtold in
the Earch's crust can
create a giant basin. A rift
valley (a block of land
sinking between rectonic
plates) can make a
trough-like lake, such as
Lake Nyasa in Africa.
Landslides, oo, can dam

Landslip Igke

a river to create a lake.

River and marine lakes
When a river erodes through

Cut-off river
meander

the neck of a meander — a curve
in the course of a river — and
cuts it off, it may form a lake,
called an oxbow lake, in the

old bend. A lake may also be oA 4

formed when the ocean builds River!

up a bar of sand on the coast

that dams in a lagoon. Oxbow lake
OCEANS RIVERS VOLCANOES |
AND SEAS

|
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LANDSTEINER, KARL see HEART AND CIRCULATORY SYSTEM

LANGUAGES

WHETHER TALKING OR writing, we communicate

with each other by using language: a system

»  where sounds or signs convey objects, actions,
and ideas. Language is one of the things that made the
growth of civilization possible. Because people could speak,
they were able to pass on knowledge. Having developed

| over thousands of years, languages adapt-constantly to

reflect the changing needs of their users: new words, such

as “internet”, enter the vocabulary all the time, and grammar,

The world’s languages |
There are ar least 4,000 speech communities
(people who speak the same language) around

the warld. Abour 90 per cent are in danger

of dying out. On the Norch American

continent alone, 100 langu‘igm have fewer
than 300 speakers each.

/[!J)‘u iE
| are spoken in |
Papua New

750 languages

Crudnea,

the rules that govern the use of = e
language, also changes. - .- ' N |
- 3 Key: millions -
A ; 3 of speakers Portuguese: 160m
FamlliCS o _(_) 2= _ Arabic: 170m - Russian: 270m |
By identifying similar 7:0 | Chinese: 1.000m || Spanish:  280m
words or structures that / | English: 1.400m | Hindi:  400m |
occur in different S |
languages, we can see ( : e e
that many languages are o A = !
‘ related, and probably e Noam L‘homSky l

! Influential US linguise Noam Chomsky

developed from the same |

; . f L (b.1928) argued thar
ancestor. For instance, Russian b 4 1> |
is similar to many languages in i .
Europe and Central Asia. People in
| th‘csc areas perhaps '=1d0ptu$1 the language
of nomads who migrated from southern

we are born with the
ability w speak a

language. He

I'he major languages
h Almaost half the world’s people speak the 10 most

The languages

."_{u).{'r' i

Russia 6,000 years ago. Scholars also group ;J]ll.fr;:'.-.f reflect widespread l;mgu:lg:c‘-.s\-lan\' of these |;ir;gl|iu;_‘.uw i are built into ev ery
& o T s that it was originated in Europe, bur spread around the worl : wd, n —'f"
languages into families, by comparing the =l BB O b i) bixfrien m'“l.m
= / o once heavil as Europeans colonized other countries. For example, marter what the
langU'dgCS as th(‘f_\’ are used U—)da‘\v- colonized the Portuguese spread their language to Brazil. nationalicy: ‘.

Body language
Even
!|.||\| o control whar we

Sign and body languages
There are other forms of language as well
as speech and writing. Gestures can also
communicate, and emphasize the spoken
word. Banging the table with an angry fist
is a crude example; much more subtly, a
conductor uses a baton to control a whole
symphony orchestra.

when we are trving

Nobody knows how human speech evolved
from animal grunts. Although humans can
make a vast range of sounds, most languages
use fewer than 40. Usually, sounds are only
meaningful when joined as words. Even
then, a listener may not understand a word

| without hearing the whole sentence.

to ideas
say, our bodies may

communicare our inner
In rthi
the woman

feelings.

picrure,
\r\'h(} I]il’\ h)ld;‘d hL'I' arrs
is signalling that she
does not want 1o hear
told.

‘ Speech

whart she is being
US manual
alphabet

Dialects Gypsies around Sign languages

A dialect is a variation on the the world speak a

pronunciation of a spoken dialect which mixes
langnage. Sometimes a dialecr
becomes a language in its own
right: Spanish, lralian,
| @ nd French were

a lol;;ll ]1[“%:[1:]!.[&' \\'il’l'l
Romany, the gypsy
language.

once all dialects

of Latin.

People who have hearing
or speech difficulties
may communicate with
others by a variety of sign
languages that use hand

gestures or finger spelling.

\\‘iv \ 7
miii REN S

\Y W X Y z
FIND OUT CODES AND  EDUCATION ~ GENETICS  SIGNS AND Socmrﬁs, WRITING
MORE CIPHERS SYMBOLS HUM

502




LAOS see VIETNAM, CAMBODIA, AND [LAOS « LASCAUX see ART, HISTORY Of

LLASERS aNnD HOLOGRAMS oy

A LASER BEAM CAN CUT through steel as easily as a knife cuts

through butter. A laser is a device that produces a powerful beam
s of light. The word laser stands for Light Amplification by

WM™  Siimulaced Emission of Radiation. All lasers produce coherent

light. Coherent light is very pure, which means that all the light waves have

the same wavelength, they are all “in step” with one another, and they are

all travelling in exactly the same direction. Laser light can be used to create i b

three-dimensional photographs called holograms. RO RO i
' Theodore Maiman
HOW a laser Worl(S In 1953, US ph}\i(‘i\r Charles Townes

(b. 1915) invented a device called a maser,

The heart of a laser is a material called a lasing medium. The lasing medium .| which produced microwaves. In 1960, his

is given energy, usually by an electric current or by light from a device called a fellow US physicist Theodore Maiman

flash tube. The atoms of the lasing medium absorb the energy and then give j:\_ilt?f)m'k"':li '_lhl‘;fc'[“]A\“%[:::_::.\llfz:lrr“:wd

it out again as waves of coherent light. The light reflects back and forth by crystal il 5.;\'.:\;; mokian: |

‘ between two mirrors, becoming more and more intense, until it emerges from
one of the mirrors (which is only partly reflective) as a laser beam.

| Beam emerges Scanning head moves

Tirning \7['."c1ur/ln(' widens beam NAYAG laser, used to etch products at high speed from here oUEr 1tem F

mirror

redirects

beam, _ E

Lasing medium !
A lasing medium may be a solid, a liquid,
or a gas. This laser uses an artificial crystal
containing the element neodymium (Ndj. |

mirror
Partly veflective mirror
allows some light to escape. Poswer suppl l e U
Applications of lasers - Holograms
Lasers have many uses, because they produce a powerful beam of | Holograms are photographs that
uniform light that will not spread out over long distances and cthat can appear three-dimensional (3-D).
be directed very precisely. Lasers are used to read supermarket bar codes, | This effect is produced by taking a
play compact discs, guide weapons, and send signals along oprical fibres. photograph using two different sets

of light waves from a laser beam.
Holograms have many uses because
they allow people to see an object |
from different angles.

Heam .:p.".-:.’r Object beam Lens Hologram of radar dish

Making holograms

To make a hologram. a

J laser beam is split into
[:-L"i'" tWo parts, one called an
beam object beam and the

ather a reference beam.

Only the object beam

reflects off the object
that is to be

Metal cutting Laser surgery Light show o photographed. Both
A powertul infrared laser Surgeons can control Jasers Laser beams always follow a /I:j“,rm e beams strike a plate of
beam can generate enough with grear precision to burn seraighe line, so they can be 4 photographic film,
heat to cut through merals away cancer cells or delicately  used o produce stunning 3 where they interfere
or to weld (join) them trim the lens of an eye ro visual effects at rock concerts \ {combine) and create a
together by melting them. improve a person’s sight. and other special events. Hologram photography . Adirror Qbject 3-D-looking image. |
FIND OUT ELECTRONICS ENERGY LIGHT METALS PHOTOGRAPHY SOUND WEAPONS X-RAYS AND THE

‘ RECORDING ELECTROMAGNETIC SPECTRUM
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Early law

Every society’s code of law has
been gathered over several
centuries, often incorporating
many elements of law codes of
earlier societies. Most Western
socicties have inherited legal
principles from Imperial Rome.
Emperor Justinian (c. 483
565) codified more than 1,000
years of Roman law. His code
was written in Latin, which is
still the language of law in the

LA\- x / Law-maker, Hammurabi
~ THE LAW can be defined as the rules and
) standards that administer all aspects of
* society. They regulate the government of
the state, the relationship between the government
and individuals, and the conduct of
' individuals towards each other. The police and
the courts are usually responsible for enforcing
the law. Throughout history, in different "
parts of the world, laws have been codified

Hammurabi code

The carliest surviving law code
was drawn up by Mesopotamian
ruler Hammutrabi (1792-1750 sc).
It contains 282 laws, with headings
such.as Family, Labour, Personal
Property, and Trade. His codes

were engraved on a stone pillar. western world.

in many different ways, but the law is a
fundamental element of all societies.

The US Capitol is
the site of the Senate
and House of

Representatives.
Justice The Supreme
Courts aim to administer the law
according to generally accepted
principles that are seen as fair
and just. In English law, for
example, it is accepted that a
person is innocent until
proven guilty, and thar he or
she has a right to legal
representation.

Scales of Justice show that
justice weighs opposing evidence

Types of law
Many people are familiar with
criminal law: famous cases are
highly publicized, and
courtroom dramas on film and
television are very popular.
However, the law deals with
every aspect of life, from traffic
offences to mass murder.
Governments are ruled by
constitutional and international
laws. The actions of individuals
are regulated by criminal law,

Sinking of Greenpeace’s Rainbow Warrior by France led to legal proceedings

family law, and civil law. Civil
Jlaw embraces specialist areas such
as taxation, property, inheritance,
and medical law. Some legal
firms only work in business law.

Criminal law
Criminal laws impose
obligations on all
members of society not
to do certain things thar
are considered an
offence against both
society and an
individual. Acts of
violence, such as assault
and murder, and crimes
against a4 person’s

property, such as theft, are the most obvious

examples. However, criminal law also deals with

minor misdemeanours such as failure to pay

parking fines, traffic offences, and public disorder.

A 123456/97X

Suspect with crime number

International law

These laws govern the relationship berween states, as well as regulating
international organizations and multinational corporations. The United
Nations has the power to use international law against a nacion or individuals
who are commitring acts of aggression. [nternational law is also used to
resolve dispurtes berween nations and international organizations.

Civil law

This branch of the law
deals with claims by
individuals rthac

another has injured

their property, person,

or reputation, or failed ro
carry out a legal obligation
(contract). These claims can
range from minor dispures

berween neighbours to
complex cases involving /
international corporations. Some people ity choose to
Civil law also covers day o
day events such as buying

take legal advice when
buying or selling a property.

or selling a housc.

504

Legislation

In democratic societies, new laws are
formulated and passed by governments.
Legislation, or law-making, is a complex
process. Firstly, legal advisers are
responsible for drafting the wording of
the law. Provisional laws are scrutinized
and debated by the legislative assembly
and, as a result, may be amended and
altered. When they are finally accepted,
they are known as statute laws.

Capitol, Washington DC, US’s law-making centre

Constitutional law

A nartion’s constitution is a set of polirical principles
by which 2 state is governed, and constitutional Jaw is
a body of rules and pracrices that are laid down, based
on these principles. In some countries, such as Great
Britain and France, the constitution is unwritten, but
the United States of America has a written constitution.
It was signed in 1787, at the end of the War of
Independence. [ts first
Ten Amendments
gugrantee certain hasic
rights, for example, the
right of the individual
to bear arms and to
enjoy freedom of religion
and f[reedom of speech.
These rights are the
foundarion of US law.

2
]
»
é
&
w
@
&
L

N\ The Declaration of
- Independence laid the
fowndation for the
American constitution.

Family law
Rclatiomhi‘ps berween
couples, parents and
children, and within
families are all governed
by family law. The most
common areas of dispute
resolved by family
lawyers are divorce
sertlements, and the
question of custody of,
and access to, children.
Family law can also
safeguard the rights of

the needs of a couple’s
children as a high

children againse violent : e
B priority in divorce cases.
or neglecttul parents. :

e —



LAW

Law and society

This British car driver

obeys the law by Every society has evolved a system of rules and regulations, but
wearing a seas bel. their legal systems are not always the same worldwide. For

N
4

example, in parts of the Islamic world the law is based on religious
principles, while in some tribal societies the right to judge
offenders is hereditary, passing from chief to chief. Whatever
system is applied, laws are a vital tool in the regulation and
ordering of society. If laws are consistently disregarded and
broken, a state of chaos may result.

How law affects us Sultan Hasan Mosque, Cairo, Egypt

\ The law can affect many aspects of daily life, Religious law
Refraining from violence and theft are obvious  Some Islamic countries are governed by the Sharia (*The
ways of avoiding breaking the law. Many Parh”), a system of Islamic law which was formulated in
routine, everyday actions, such as driving a car.  medieval times. The law code is taken directly from the
also make legal demands on individuals. For teachings of the Qur'an and the prophet Muhammad.
example, in many countries it is a legal Like western law, Sharia regulares the individual's relations
requirement to wear a seat belt while driving. with family, neighbours, and the state, and it also rules
If a person chooses ro disregard these laws, he cach person’s relationship with Allah (God). Many Islamic
or she will be breaking the law and, if caught, countries adopred western law codes in the 19th century,

| liable to prosccution. and confined the use of Sharia to family law.

Courtroom A clerk of the court Evidence

. The judge is an is a legally qualified Legal trials
In most cases, the application of the law involves verbal official who assistant to the judge, | normally involve
discussion and argument between trained and qu“ﬁCd umrmls‘ the court rcsp(.:n:ﬂihlc lfnr rh.c | fh.t' g‘xu.mi.njn'inn of
IZIWYCI‘S. This hiormally:- takes place b e ]pmcccd.mgfu :l[.l.ks' ;‘fdmmlslmlon ol. r.ln: C\.Id.‘:”u:\l.'[ !l.J:--[Xlil}: be '
. ; > e L has the authority courtroom, for legal spoken evidence, given by
E“g[‘Sh‘Spt‘akmg nations use the “adversarial system to hear cases in research, and for witnesses, who are then cross-examined
| Wl’lCl‘t‘by the prosecution puts forward arguments againsr courr, and pass advising the judge on by lawyers. It can be written evidence,

SenTEnce. points of law. which is the most common in civil cases.
| 1 Inn some criminal trials, the evidence
might be an acrual object, such as a murder weapon,

the accused, which are resisted by the defence. An impartial
third party — a judge, and sometimes a jury — reviews
the arguments and makes a final decision

as to guilt or innocence.
Hearings are normally
conducted in public.

or scientific data, for example blood samples.

Winess box

_ Judge’s bench
_ The recorder records, and
— later transcribes, everything
that is said in court.
Recorders may use a
stenograph {a machine char
types in shorchand) or a
tape recorder.

The jury is a body of
randomly selecred men
.”'ld wonien (\|5L|El“}'
12}, chosen to artend

the trial, review the
evidence, and make
a judgment. In the
UK, most people
berween the ages of
18 and 70 are
liable for jury

_ The defence team represents the accused
in criminal trials. They must rebut the

arguments of the prosecution, and defend
the innocence of their client. In many
courts the accused will sit with their

service,

lawvers, unless called to the witness box.

Members of the public are allowed
into the courtroom in most criminal
trials. The family of the accused and

representatives of the press are
given priority.

The prosecution
represents the State, which brings /

the case against the accused in Law reparts

criminal trials. The prosecurion is

responsible for proving guilr.

Legal teams assist /
lawyers by carrying out
research and interviewing
witnesses before che trial.

FIND OUT AMERICAN BABYLONIAN CRIME GOVERNMENTS HUMAN RIGHTS Istam PoLICE RELIGION UNITED
MORE REVOLUTION EMPIRE AND POLITICS NATIONS
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LEAKEY FAMILY

ONE FAMILY HAS DONE more than any
other to unravel the early development
of the human race and the history of
our fossil relatives, the hominids.
Workmg in Africa, the husband-and-wife team of
Louis and Mary Leakey, and their son Richard, found
fascinating evidence of human ancestors, showing that the
continent was home to three different stages of human ancestry.
There is still controversy about how these ancestors were related,
but without the Leakeys, that debate could not have taken place.

Olduvai Gorge

Louis and Mary Leakey spent more than
20 years excavating the Olduvai Gorge,
south of the Serengeti Plain in Kenya. It
yielded some remarkable finds. They found
many animal bones, together with stone
tools made by hominids who lived millions
of years ago. Both Mary and Richard
discovered hominid bones of immense
importance in the gorge, establishing the
area as one of the most important
archaeological sites in the world.

Mary Leakey

Homo habilis

In 1961, Louis Leakey
(liﬁ(()\:ﬁ‘r(‘d some
hominid remains.
-IVI]L'.\C were ()F;{ SpLTIICS
which was later named
Homo habilis (or
“handy man”™), so-
Lﬂn(d bL‘C.'lllf\C hL‘ Uﬁk'd
primitive tools. Homo
babilis is two million years
old. Louis and Richard Leakey
both argued that Homo habilis
is an ancestor of modern

Skull of
Homo habilis
humans, or Homo sapiens.

Pronounced
ridge above
rd the eyes

Archaeological tools used for
unearthing fossil remains.

Louis and Mary

examine “Zinj”.

Equipment for
delicate work

Rock hammer

T

Skull of
“Zinj”

Chisels

]

v/ A
Zinjanthropus

[n 1939, Mary discovered the remains of

a human skull. She named the creature
Zinjanthropus. “Zinj" turned out to be 1.75
million years old, thus wipling the tme i
was known that hominids had lived on Earth. It
was some time before it became clear that “Zinj” was
not a direct human ancestor, but an Awsmlopithecis, o
pre-human hominid from a parallel line of evolurion.

Lake Turkana

Richard Leakey carried on his parents’

work, making important discoveries at Lake

Turkana, Kenya, and other sites in East
Africa and Ethopia. He has found remains

of Homo habilis dating from 1.88 million

years ago.

Kenyan affairs

[n 1989, Richard Leakey became Kenvan
National Parks dircctor of wildlife management.
He fought against the poaching of elephant and
rhinoceros for their tusks, and tried to reform the

Turkana boy
In 1984 Richard made one of
his most important discoveries:
the almost complete skeleton of a

corrupt management of the parks. This brought
him into direct contlice with the government of
President Moi. Richard formally enrered politics
in 1997, serving in government ungl 2001.

young male Homa erecius (upright
n".'l[l:l‘ a Clﬂst’ ancestor of rﬂ()dL’l’[l ]]U[IIJ[]SA

PREHISTORIC
PEOPLE

HUMAN
EVOLUTION

ARCHAEOLOGY  EvoruTion  FoOssiLs

Louis Leakey

Richard Leakey

The family

Louis Leakey (1903-72)
was born in Kabete. Kenya.
He grew up among the local
Kikuyu people, and became

interested in the culture and
archacology of the area. In
1936, he married his second
wife, Mary (1913-96), who
also became a celebrared
archacologist. Louis
specialized in fossilized
human remains, while Mary

studied the stone tools
made by our ancestors,
Their son Richard (b. 1944)
is a noted archacologist and
CONServarionist.

Laetoli

In 1978, Mary Leakey made a
dramartic discovery: the fossilized
footprints of three hominids,
preserved in volcanic ash at
Laetoli, souchwest of Olduvat.
The footprints proved that
Australopithecus walked upright
at least 3.6 million years ago,
earlier than scientists had
previously suspected.

‘ LEAKEY FAMILY

| 1903 Louis Leakey born in Kabere,
Kenya.

1913 Mary Nicol born in I.ondnn

1936 Louis’ first marriage ends and
he marries Mary.

1944 Richard Lu-.;k:;y bom.

1959 Mary discovers “Zinj” at
Olduvai Gorge.

1961 Louis discovers Homo habilis
ar Olduvai Gorge.

1972 Richard discovers Homa
habifis ar Lake Turkana.

1972 Louis Leakey dies.

1978 Mary discovers Lactoli
foorprints.

L@G M ;11:_"_Lc‘1ku,\' dies. o
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EEONARDO bA VINCI

PAINTER, DRAFTSMAN, SCULPTOR, inventor, scientist,

\ anatomist, architect: Leonardo da Vinci had many

/ skills. He was born in 1452 during the golden age

of the ltalian Renaissance in art and architecture, and
made his name as a painter, producing a series of masterpieces for
rich patrons in Italy and later France. His restless mind led him to
enquire into every area of scientific and artistic research, recording
in his notebooks many inventions that show him to be
outstanding in the scope of his knowledge.

| The artist

Leonardo was a uniquely gifted artist who
produced paintings of unequalled beauty
and complexity. Yet, as the Renaissance
art historian Giorgio Vasari relates, he
“envisaged such subtle, marvellous, and
difficule problems that his hands, while
extremely skilful, were incapable of ever
realizing them”. As a result, few of his
paintings were ever completed. Those that
were finished are often in a poor state
today, because Leonardo constantly
experimented with new pigments and
materials, and many of these have failed ¢
stand the test of time.

Mona Lisa

In about 1503, Leonardo
began to paint a portraic of
a local Florentine woman,

The Virgin and Child
believed ro be Lisa Before he began to paine a picture, Leonardo
would draw a detailed skerch, known as a cartoon,
so that he could lay out the compusition in
advance. The finished picture of The Virgin and
Child with St john the Baptist and St Anne, if it
Was ever &_uullr\lclcd.‘ l\;l.\ never hcc[\ 'i_)tllld, l_\ut
the cartoon gives 4 good idea of what it mighe

Gherardini, the wife ot a
wealthy merchant. The
portrait, known as the Mona
Lisa, now hangs in the
Louvre gallery in Paris. lts
subject’s enigmatic smile

made it onc of the world’s have looked like.

most famous paintings.

The inventor

Leonardo was a skilled scientist and
inventor. Throughout his life, he drew
designs for flying machines, weapons,
mathematical puzzles, and musical
instruments. He invented a centrifugal
pump and a diving suit. He designed
buildings and fortifications, and built
military canals and collapsible bridges
for use in wartime.

Flight

Using his observations o
Leonardo designed a flying machine powered
ough the wood-and-

h"' l\lln).lﬂ ITIIJ.'\CI&,'\. ."‘Llll'l

would never have flown

War and warfare
Although he considered war a “beastly madness”,
Leonardo devised several war machines. He drew

Anatomy
Leonardo was fascinared by the
workings of the human body,

designs for a scythed charior and for an carly tank.
with guns around its rim. [e also claimed to have
which he saw as a machine. He invented a machine rhac fired lethal missiles which, as

they exploded, showered the enemy wirth deadly fire.

FIND OUT .

dissected more than 30 bodies,

FLIGHT,
HISTORY OF

studying them in order to solve
mechanical problems.

ART,
HISTORY OF

canvas machine was technically clever, it

of macerials needed to build it.

INVENTIONS

Early life

Leonardo was born in
Vingi, a hill village near
the [ralian city of Florence,
in 1452, His father, Picro,

was a legal clerk and his

mother was a peasant. In
1466 he moved to Florence
and became apprenticed to
Andrea del Verrocchio, a
prominent Florentine artist.
Fle was soon undertaking
artistic work of his own.

Perspective sketches

Throughout his life, Leanardo made derailed notes on the art

of painring. These writings are collected rogether in his book,
Ireatise on Paineing. In 1492 he wrote a lengthy piece on
perspective, investigating the way space and distance are
perceived by the eye. On the pages shown above, he illustrates
his method for transferring a figure on to the sides of a curved
vault, a revolutonary technique that formed the basis of the larer
device called trompe loeil (paintings which “deceive the eye”)

Wings covered
in taffeta fabric _
Pilot flaps
wings with
his arms.

. Whoden

framework

{ LEONARDO DA VINCI ‘

1452 Born in Vingi, near Florence,

1466-72
del Verrocchio in Florence.

¢.1482 Moves to Milan and works
for the Duke of Milan.

f birds in flight, -
Apprenticed to Andrea

because of the weight
‘ C.1485-88 Draws design for a fank.
1492 Investigates linear perspective.
L 1497 Painws 7he fz(fri\'(;/:pr;' at
a monastery in Milan.

1498-99 Draws cartoon of
The Virgin and Child.

1500 Rerurns to Florence.
¢.1503-06 Paints the Mona Lisa.

c.1515 Accepts invitation from
King Francis [ o scule in France.

1519 Dies in France.

PAINTING AND RENAISSANCE

DRAWING
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_ WITHOUT LIGHT, you would not be
- able to read this page, because it is
light that enables us to see the

: world around us. Light is a form of
- energy called electromagnetic radiation, which
- travels as invisible waves. Our most important
source of light is the Sun, bur light can also be
produced artificially using electricity or fire.
Lenses and mirrors enable us to use light to
form images and to see tiny or distant objects.

Light source

Any object or substance that emits light is called a light source.
The light source in a torch is a chin metal wire in the bulb called
a filament. When you switch on the torch, an electric current

makes the filament glow white-hot. A
curved mirror behind the bulb
directs the light out of the

front of the torch as a

bright beam.

_ Artoms of
filament
wibrate faster.

o
— Vidrasing
atoms emie

rays of light.

Filament
A lighe-bulb flament is
usually a coil of rungsren wire.
When the bulb is switched an,
the filament heats up to around
2,000°C (3,600°F). Arams of all
substances vibrare. As the filament hears
up, the atoms gain excra energy and
vibrate more vigorously. Eventually, they

Budb filamene | | Light boun

glows white-hot. | mirrored s give out this extra energy as light,

|
|
‘ l Augustin Fresnel
The French physicist Augustin
| Fresnel (1788-182
experiments to prove that light ravels

J carried out

| as waves and investigated polarized
light. He also invented a wpe of lens

in which the surface is cur into a

series of concentric ringed steps. This

type of lens (now called a Fresnel

| lens) is especially
good for

concentrating
light into a
strong beam.

Fresnel lenses
| are used in

llglulm.u.\u
searchlights,
| and car
headlights.

Rays of light in the early morning

Cilenving
flame N

Incandescence

The production of light by hot
objects, such as a bulb’s filamenr, a
burning candle, or the Sun’s surface, is
called incandescence. Luminescence is
the collective name for all the
other ways in which
light can be produced.

Fluorescence

Bioluminescence
Fireflies have special
chemicals inside cheir

bodies that react
together and produce
light. This process is

called bioluminescence.  chemicals to

make clothes
lack brighter.

Fluorescent
washing
p()wd(‘r

Polarized light

The rays of light from a source,
such as a bulb, vibrate in many
different planes (directions).
Some materials, called polarizing
filters, allow rays vibrating in
one plane only to pass through
them. Light in which all the

rays vibrate in the same plane is

called polarizcd light.

| “Lenses” are polarizing filters

/

Sunglasses

On a sunny day, the bright glare from the
s -'“\\.l (\lhi_']' l'('HL'\.Ti\'C .\Llll‘-]('k.".' lu{]kuﬂ _\"nll
squint. Sunglasses use polarizing filters
adjusted to the correct angle to cut out the
rays causing the unpleasanc glare, but
allow ather rays to pass through.

Speed of light

Light travels through space

at a speed of 299,792.5 km/s
(186,287.5 miles/s). This is
the ultimate speed limit,
because nothing can travel
faster. Light travels more
slowly in different substances:
in watrer, for example, it
travels at about 225,000 km/s
(140,000 miles/s), and in
glass at about 200,000 km/s
(124,000 miles/s). Light
always travels in straight lines
called rays, but its direction
can be deflected by objects

in its path.

[n a type of luminescence called
fluorescence, substances absorh
light energy briefly and give it
out again. Seme washing
powders contin fluorescent

Light rays given
out by lamp ——

RH_‘,'.\ bownce
off plant. _

Some rayi

enter eye.

Eye
Sight

A houseplant does not |
produce light, and is only visible ro us because |
light rays from another source - |
Sun or an elecrric lamp — bounce off the planc |

forms an image similar to the image formed

The temperature

at the Suns surface is I
5,500°C (9,900°F).

Electroluminescence
Srreer lighrs make light

by clectroluminescence. |
Electricity is

passed through

a gas in a wbe.

The electrical [
f.'n(.'r?"\' Causcs

the gas atoms |

ta emit light.

|
Street light's |
discharge tube |

Second filter |

CHES ot

Light rays

remaining

Polarized |

light

lI.’JJ'I(J’ ne

excepi one.

Liquid crystal display (LCD)

In a calcularor’s LCD, strips of a substance
called liquid ervstal are held beoween owo
polarizing filters. Pressing the caleularor's |
keys makes the liquid crystal change the
direction in which light rays passing

through the display vibrate. The filcers

block dhe light in some places, but not in
others, forming numbers on the display.

S - - r

Electric lamp

Y P
A
B

Plant

such as the

and into the eve. Inside the eye is a lens that

in a camera. Cells at the back of the eye sense
the image and pass informarion to the brain.

-




Matter and light

A material’s appearance
depends on the way the

Transparent
substances,
such as water
and glass, allow

“gh[ Lo pass

Translucent

substances,
such as milk,
rransmit light,
bur cheir

pal'ticles of matter inside it through particles
['csp()nd o hgh[ A clear or completely scatter it in all
unhindered. direcrions.

miltky material allows light
to pass through it, and is
said to be either cransparent
or translucent. An opaque
material will absorb or
reflect light, making i dull
or shiny. When light hits
an opaque objecr, it casts a
shadow, which is an area
where light does nor reach.

Refrac.tion and
reflection

Bull is ’

clearly visible.

Coloured water

Hazy glow /
J"."‘ONJ f{irl')’}

Milky water

Light sefracis as it
passes through water,

glass, and air.

If you rest a pen in a glass of
water, the part of the pen below
the surface appears to bend.
This is caused by refraction — a
process in which light entering a
transparent material at an angle
bends, or refracts. When light
strikes a shiny material, however,
it simply bounces off the surface.
This process is called reflection.
Mirrors and lenses work by
reflection and refraction.

Lenses
A lens, such as a magnifying glass,
is a curved piece of transparent

material that changes the direction of
light rays passing through it by refraction.
Lenses can be used to form images of
objects. They occur in cameras, spectacles,
telescopes, microscopes, and projectors.

ke

&
'i[

v First convex lens > Second lens

wmakes rays parallel,

Light
source converges rays.
Light
Concave lens ;
A concave lens is bowl-shaped
and curves inwards. When i
parallel light rays pass through i
a concave lens, they diverge .
(spread out). Concave lenses
make objects look smaller than
they really are. This type of
lens is used in spectacles to

| TN

correct the vision disorder
known as short sight.

source | light rays parallel.

Plastic
pc"iI

s \

- Den
rl’_[)[)(’/l}'j
o 3 o /7('”(4}.

3 s .

Pen looks
as though
it is splis

n .

makes stamp
look .’}n'grr

Magnifying

glass

Convex lens
A convex lens curves ourwards.
Parallel light rays passing
through a convex lens will
converge (come together) at a
point called the focus. Convex
lenses can make an object look
} ]argg-r ar smaller, dt'pcnding on
[ the distance of the object from
I'Focus the lens. They are used in
spectacles to correct long sight.
Convex lens makes  Concave lens makes
light rays diverge.

J i

EINSTEIN,
ALBERT

EYEs aND
SEEING

ENERGY

LASERS AND
HOLOGRAMS

Opaque
substances,
such as ink,
block the
passage of light
because their
particles absorb
all its energy.

Nothing /
il fiL' Seen.

Black ink

Mirrors

A mirror is a shiny surface. Parallel
light rays striking a plane (flat)
mirror will reflect off it at the same
angle. Like lenses, curved mirrors
cause light either to come together
at a focus or to spread out. Convex
and concave mirrors may form
images and are used in many
devices, including huge telescopes.

Concave mirror
A concave mirror,
such as a shaving
IIFFOr, curves
inwards, Parallel
light rays striking a
concave mirror
converge to a focus.
A concave mirror
can make an object
look larger or

>

Concave mirror

smaller, depending
on its distance [rom
the mirror.

Total internal reflection

It a ligh ray enters a material ac a shallow enough angle, it may
be refracted so much that it does not emerge from the marerial,
but is reflected inside it. Such total internal reflection is the
reason light can travel along the length of a narrow glass bar.
This principle is used in optical fibres, which are thin glass
threads thar carry laser light in telecommunicadons links.

Light ray strikes
end of bar at
TI/’{P('!' ﬂ}g‘:_{fr!'
and escapes,

No light escapes.
N

Timeline

1849 Fizeau shows
that speed of light is
315,000,000 m/s,

¢.500,000 BC Fire used as
lighting in cave dwellings.
1864 James Clerk
Maxwell proves light
is electro-magnetic
radiation.

1792 William Murdoch

invents gas lighting.

c.1815 Augustin Fresnel,
a French physicist, shows
that light travels as waves,

MICROSCOPES TELESCOPES

Hero of Alexandria ‘
The first comprehensive study of
the reflection and refraction of
light was Catoprrics, written by
Hero (1st century AD), a Greek i I
inventor and marhematician who b

lived in Alexandria, Egypt. Hero
also invented various pneumatic

(air-powered) machines, and a
Ser]n'])OV\"\'ﬂ,’d unginu_

!

[n geometry, he

devised a formula
(still known as
Hero's formula)

Convex mirror

1879 Edison and Swan Edison’s
bulb

invent the light bulb.

for calculating |
the area of a

Reflection
in mirror

The image ~ ]
seen in the
mirror is
reversed.

Convex mirror
Parallel light rays

diverge when they
strike an outward-
CUTViIIg cCOnvex
mirror. A convex
mirror can make an
object look smaller.
A car’s rear-view
mirror gives a wide
view, but makes
ather vehicles laook
farther away than
they really are.

Light ray ___

Prism focuses
light. .

Shallow angle .

; C)Yxf}':'
[/{I/‘

1905 Einstein shows that
light consists of particles.

1939 Fluorescent lamps
first demonstraced

1999 New bulbs invented
to last for 100,000 hours.

2000 Princeton scientists
break the light barrier.

RAYS AND THE
TIC SPECTRUM
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LINNAEUS CAROLUS

CAROLUS LINNAEUS, ALSO KNOWN as Carl von
Linné, was a Swedish botanist, naturalist, and
doctor, who was one of the first people to try

to catalogue the immense variety of life in an organized
way. To do this, he devised a system of scientific names
using Latin, which was at the time the international

. language of science and learning.

His system proved so

. simple and effective that it is still in use today.

Travelling scientist

European travel played an important part |
in Linnaeus’ achievements as a scientist,
because it enabled him to see plants and
animals from many different habitats.
From 1732, he travelled throughout much
of Europe, including the Arctic, but he
also made a point of visiting the botanical
gardens in Europe’s great cities, where
plants from far-off places were grown for
scientific study. This gave him a broad
insight into the variety of life on Earth.

Flora Lapponica

Lapland journey

In 1732, Linnacus went on a three-month expedition to
Lapland. This was onc of the most important events in
his life. Despite the difficult conditions during his
explorations, he made derailed records of everything he |
found, and published them in a book called Flora I
Lapponica (The Plants of Lapland). This book
established his reputarion as a botanist, and paved the
way for important works that were ta follow.

Working abroad
[n 1735, Linnacus went to
university in Holland to
furcther his medical
career. There he

met a rich
merchane, George
Clifford, who
(.)\\'ll('(i a g}“’(lcn OF
exotic plants.
Linnacus
identified and
classified these
plants. He also
travelled to England
and visited the Physic
Garden at Chelsea, London,
where medicinal plants are grown.

510

Bortanist

Linnaeus was interested in almost every
aspect of the living world, but botany, the
study of plants, was his great love. In the
eatly 1740s, after his stay in Holland, he
recurned to Sweden, where he became a
professor of medicine, then of botany. In
1753, his book Species Plantarum (Species
of Plants) appeared. It is still the most
important book on plants ever published.

Tax-1

Classification

Linnacus’ greatest contriburion 1o science was his
system of two-part Latin names, or binomials. He
devised them to simplify the contusing jumble of plant

names that existed in his time, bur their coverage slowly

grew to include all living things. Today. they are an
essential part of biological classification.

Later life

By the time he had reached his fifties,
Linnacus was one of the most respected
scientists in the world. In 1761, he was
given the Swedish rank of nobleman,
and by the time he died in 1778, he had
written nearly 200 scientific books.
After his death, in 1778, Linnacus’
influence conrinued. His way of
idendfying living things has proved
invaluable in showing how different
species are related.

BioLocy PLANTS

HISI()R\( OF

Early life

Linnaeus was brought
up in southern
Sweden. He was
fascinated by plants
from a very carly age,
and was encouraged to
study medicine by a
local docror whe
shared his incerest in
medicinal herhs. After
receiving his degree, he
became a university
lecturer in botany.

Linnaeus as a
young man

Hand lens

Linnaeus’
dissecting equipment
Classifying plants
Linnacus devised a new way of classifying plants. He
called it his Methadus sexralis. or sexual mechod,
because it was based largely on dissecring flowers o
determine their male and female parts. Today, botanists
no longer use this system, but it was an imporcanc first
step in classifving plants in a logical way.

Genera Plaptarum, with Linacns' owsn noses

Catalogues of life

In 1737, Linnacus published Genera Planzarion (Types of
Plants), one of his firsc great works of classification. This

and his other books classified everything from plants and

animals to types of rocks. His huge work Systema naturae
(The System of Nature) was the largest of these books. Ir
was constantly growing, and many editions were published.

CAROLUS LINNAEUS

Sweden.
1727 Enters University of Lund.
1732 Expedition o Lapland.

| )
‘ 1707 Born at Rishule, southern
|
|

1735 First edition of Systema
Narurae,

1736 Visits England.

17-:4-1 Appointed Professor of
Medicine ar Uppsala.

1742 Appointed Professor of
Borany at Uppsala.

1753 3‘(&:}(: Plantarum Pllh]]\ht_d

1778 Dies in [_. |.1p\11 %

SCIENC




[LIONS AND OTHER WILD CATS

WILD CATS ARE SPECIALIST
predators. They usually
stalk their prey, dash
from close range, and kill
by bmng the neck or head. There are
306 species of wild cat, ranging from the
black-footed cat, weighing 2.2 kg (5 1b),
to the tiger, weighing up to 280 kg
(620 Ib). Lions, tigers, jaguars, leopards,
and snow leopards are called big cats
and can roar; smaller cats can only purr.
Many wild cats have been hunted almost
to the point of extinction, some for their
fur, others for preying on farmers’ cattle

Teeth

Wild cats have sharp teeth and
powerful jaws, which equip
them to ear flesh. The small,
pointed incisors grip

prey; large, curved canine
teech tear flesh, and sharp-
edged cheek reeth (carnassials)
cut through hide and muscle.

Broad _
;Jf‘tf(."

/ Flexible back
T

Sandy- 3
colonred coar —
Claws (except those
of the cheetah) can
be retracred into
protective sheaths,
protect them from
unnecessary wear. .4

| Strong,
muscular body

Lioness

Lions

Lions are the most powerful of all carnivores.
They live mainly in Africa, but a small number
survive in India. The males are about a third
larger than females, which are known as
lionesses. Males have manes thar darken with
age from a sandy colour to black. Manes
help males look larger to impress
females and intimidate rival males.

. Shaggy mane

Roaring

The roar of the lion

is one of the most
characreristic sounds
of the African night.
[t is heard at dawn
.mtl lILL\'k. l"JYCIy dm‘ing
the day. Roaring is a
means of marking out
territory, and serves as
a \\-‘arning to U[ht‘r
lions o keep away. All

African lion the big cats can roar.

Tigers
There are eight types of tiger. They live in an area
ranging from India through Southeast Asia to
Siberia, Manchuria, and Indonesia. The Siberian
tiger is the largest wild cat; males stand up to

110 cm (43 in) at the shoulder and weigh up

to 280 kg (620 1b). Loss of habitat and
reduction of its natural prey have
seriously reduced tiger populations.

Reproduction
Tigresses mate every few years from abourt 3 years of
age. The female comes on heat for 3—7 days and a
pair mate many times dunna this period. Afcer
about 3% months’ gestation, 2-6 cubs are
born: they are blind for the hrxr 10 days.
The mother suckles them for 8 weeks.
Only 1--2 cubs in each litter survive.

Hunting

Lions live in grasslands where zebras and other animals on which they

prey live in large numbers. Lionesses do most of the hunting,
usually ar dusk, and stalk their prey before launching an
actack from close range. They leap on che animal, drag
it to the ground, and bite its neck to kill ir. Hunting is
often communal, with one group of lionesses driving
the prey towards another group lving in ambush.

Male lions mave in on the lionesses” kill and car first.

Pride of lions
Lions are social animals and live in prides
females and cheir young in loose association with a male. The females
give the pride stabilicy and strength. The male is lazy and regards the
pride as a means of satisfying his needs, with the least exertion to
himself. He martes with all the females, who give birch every two years
to 26 cubs after 110 days’
gestartion. [he cubs are
reared communally

by the females. Cib_s

< fﬂ”‘li]'\' ngUP.\ Of .\'i.'\'t‘l'i]l

_ Lionesses rear cubs
for 18 months
and teach them
hone to bt

Indian tiger in undergrowth

_ Cubs stay with mother
; Sfor 2-3 years.

Features of a wild cat

Wild cats have powerful bodies,
and long tails to aid balance.
They have sharp, curved claws
that are used both to seize and
hold prey and for defence. They
have quick reflexes and excellent
eyesight and hearing. Although
they spend most of their

cats are good climbers.
Most wild cats are
solitary creatures.

_ Large
patos

time on the ground, wild

_ Long tail to
aid balance.

Lioness grips buffalo
around neck
and bites
5 throat.

‘ Flehmen

Flehmen forms part of a courtship
display in which a male lion licks the
female’s urine, raises his head, and pulls
back his upper lips to expose his teeth.
He then draws air over a taste and smell
organ in his mouth that enables him
identify females ready to mate. Hchmcn
is also linked
to territorial
behaviour,

The lips
are drawn
back and
the teeth
exposed.

Camouflage
The striking pattern of dark stripes on the
contrasting tawny base colour acts as effective
c;xmouﬂdgu, and helps conceal che riger in
forest and grassland surroundings.

Teritic ry Sumatran tiger
Tigersshave individual
territaries, varying in size
according to the terrain
and quantiry of prey.
They mark out their
territories by shredding
tree bark and spraying
urine. Female territories are
small ar 26 sq km (10 sq
miles); male territories are
larger and incorporate
those of several females.
A tiger may have several
dens within its territory.

seratching tree

I 1L e
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Leopards

Leopards live in much of Africa, southern
Asia, and the Middle East; in fact they are
more widely distributed than any other wild
cat. Most leopards live in foress, but some
live on grassland and woodland savannahs.
They are excellent climbers, their long tails
helping them to balance. They sleep, rest, and
watch for prey from the branches of trees. Their
coat varies from pale yellow to black and is
covered in spots, providing effective camouflage
against the light and shade of their surroundings.

Hunting

LIONS AND OTHER WILD CATS

a fir

— Levpard

— Leopard keeps
[‘f’l’.' Hl:‘lr'u’!lz

with its large
paws and claws.

_The impala is

Fodrs 1o
deter
SCALENREETS,

m hold of

Female leopard with cub

Reproduction
Leopards reach sexual maturicy by 2143 years,

Leopards normally hune ac dusk or dawn and prey on many
animals, including deer, medium-sized anrelopes, baboons, and
warthogs. They stalk their prey or lie in ambush, maybe on a
branch overhanging a game wail. Leopards kill their prey by
biting the throat or the back of the head. They are strong, agile

H't’{!‘gﬁn’ into the fork
of the tree to prevent
byenas, jackals, and
other scavengers
Jrona cating 1.

The male is arrracred by the smell of the female’s
urine when she is in season. They mate and stay
together for a week. After a 3%-month gestation

period, the female gives birth o 2-3 cubsin a

rock crevice or dense thicket. The cubs are

animals and can easily carry prey of their own weight into a tree.

Cheetahs

With their long legs, small heads, and light build,
cheetahs are the fastest animals on land. They can
run at speeds of up to 100 kmh (62 mph). Female
leopards usually live alone. Males often live
in groups of 4-5 animals, typically
brothers, that may stay together for
life. In Africa, only 9,000-12,000
cheetahs remain due to their
intolerance of disturbance
and to their susceptibility
ro certain viral diseases
transmitted by
domestic animals.

Male cheetahs
aoften hunt
together in
small growps.

—Small wild cats
Serval

Servals are agile creatures,
with narrow heads and g

long legs. They live in

Large,

erect ears

well-defined terrirories
in lightly wooded areas
and the savannahs of
sub-Saharan Africa.

They hunt mainly at

; : - Very
dusk, listening for the -

e long legs
movement of lizards and &g

rodents, such as the mole rar.

| European wild cat
The European wild cat
is believed to be the

Striped fur
/

ancestor of the domestic
cat. It lives in habitats
ranging from forest to
open grassland over most
of Africa, western F,uropc‘
and Asia. It hunts on its
own Qr in pairs, preying
chiefly on rodents and birds.

FIND OUT

MORE

AFRICAN
WILDLIFE

ASIAN
WILDLIFE

CAMOUFLAGE
AND COLOUR

Small
head

Caracal

Cheetah running at full speed

Hunting

Cheerahs hune by day
when other predarors are
resting. They prev on
small anrelopes and
gazelles, relying on rtheir
superior speed ro run
them down. They can
anly maintain high speed
for short distances, and
give up when they tire.

Caracals, also called desert lynxes, live in
the semi-desert areas of Africa and India.
They prev on animals such as birds,

rodents, and small
antelopes. They are
good at leaping, and
carch birds nesting in
low branches: they may
even leap into the air wo
seize birds on the wing.
They can turn their ear
rufts to communicare
with rivals or mates.

Bobcat

The bobeat, or bay lynx, from North
America, has adapred to live in high

mountains, marshlands,
forests, and deserts.
At night it preys on
rabbics, hares, and

rodents. Males defend
vast territories of up to

100 sq km (39 sq miles), and
females an area half chis size.

CATS

CONSERVATION

- Black
ear tufis

Shart, stumpy tail 1

MOUNTAIN

weaned by 3 months and independent by 2 years.

Habitat
Most wild cats live in forests, but they have
adapted to live in habitats as diverse as deserts,
wetlands, grasslands, and mountains. The sand
car, for example, lives in deserts and can get
all the water it needs from its prey. It has thick
pads on its feet so it can move fast over soft
sand. The fishing cat lives in wetlands and has
learnt to hunt by flipping fish out of the water.

Forest cats

Forest cars often have coars of
stripes and sports thar help
them blend in with the light
and shade of the forest. The
margay and clouded leopard can
]'I:lng Ilpﬂidl.‘ do\\"ﬂ .;l'('.lm hl'.’lnch(.".!\
and run down trunks headfirst.

Jaguar in the rainforest

Mountain cats

Thick coars and dense underfur
help wild cats ro withstand cold
mountain conditions.
Camoutflage is also important,

especially for cars active by day.
I'he snow leopard’s colorarion,
tor example, blends well with

g

the grey rocks and snow of the —

mountains of central Asia. Snow leopard in the snow

LioN

SCIENTIFIC NAME  Panthera leo

ORDER Carnivora

Famiry Felidae

DisTrRIBUTION Africa south of the
Sahara, and the Gir Forest in India

Hapimar Open grasslands and lighdy
wooded savannahs

\ Dier Carnivorous, preving on animals
such as wildebeest, zebras, antelopes,
and gazelles. A group of lionesses will
even tackle a buftalo. If very hungry.
lions will also attack rhino calves

Sizk Heighr ar shoulder 0.8 m
{2 ft 6 in); weight 204 kg (450 1b)

LIFESPAN  15-16 years

NORTH AMERICAN RAINFOREST
WILDLIFE WILDLIFE

WILDLIFE
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Wil cats rr g

Grassland cats Forest cats

Shaggy mane
,"/ mkes male appear
‘much larger than
he realfy is.

/

Pumas also live in the mountains. They are
powerful and may cover 7 m (23 ft) in a single leap.

Leopards’ coat markings camouflage them Black panthers are a melanistic,
very well, both in trees and on the ground. or all black, version of the leopard.

Lions are the largest and most European wild cats are now quite rare in
powerful of the grassland predarors. Europe. In Britain, they live anly in Scotland. ]

Lynxes use their ear tufis to
communicarte, as their tails
are too short for this purpose.

Tigers, the largest members of the car family,

Servals can leap up t0 3 m (10 fo) Cheetahs rely on their tremendous are poor climbers, but good swimmers.
inta the air to catch birds on the wing. speed to run down their prey.
MOUntain cats Jaguars, the largest and stockiest of the

South American cats, are good tree climbers.

[ The snow leopard’s coar gets
/" paler in winter which makes
it less conspicuous.

Bobcats get their name from
their short, “babbed™ tails.

Leopard cats live in the forests of Southeast
Asia, and prey on small mammals and birds.

_ Ocelots have been
A bunted rxrﬁ;.r.fe.w_’ y
Sfor their
beauriful
COREs.

Geoffroy's cats live ar high
altitude in the Andes.

Snow leopards live in

the mountains of cenrral Asia ar Margays spend most of their time in trees, Ocelots hunt on the ffm‘sr floor,
heights of up o 5,500 m (18,000 fr). and hunt at night for nesting birds, but may also pounce from branches.
Wetland cats Desert cats Ear tufis —4

Fishing cats scoop
fish from the water
with their paws.

Caracals can kill
Sand cats live in the Sahara and the deserts of  rodents and even
western Asia. They sleep by day in burrows.  small antelopes.

| Jungle cats live in reedbeds and
among dense riverside vegetation.
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LIQUIDS

o, 0 (ol

WHEN YOU SPILL A DRINK, it spreads

Properties of liquids

A liquid forms random shapes when it
is allowed to flow freely. It also takes the /‘

shape of any container it is placed in. It

When u liguid
flows, its
particles tend to
cluster rogether

out 10to an irregu]ar puddle_ None " (b-ups""'-\___ is difficult to compress a [iquid,. because ‘ V4
" . o the forces berween its particles 1

of the drink is lost, it simply aiigriis oy

takes on a different shape. This \ o close together.
is because the drink is a liquid — a form ~ RS M ' i
of matter with a definite volume but no > . < . g
fixed shape. A liquid is made up of tiny : 4
vibrating particles of matter, such as r /
atoms and molecules, held together by . % > 1
forces called chemical bonds. Water is e o

by far the most common liquid on Earth.

Surface tension

The attraction between a liquid’s
particles produces a force, or tension,
across the liquid’s surface chat causes it
to behave like a stretched “skin”, Surface

w

tension pulls drops and bubbles into Warer Mercury | Viscosity
SPJ’ICFCS. MCI‘CUI‘y has much stronger A liquid’s viscosity is a measure of its abiliry o resist
Meniscus flowing. It results from friction between the liquid

forces between its particles than water,
so it has greater surface tension and
forms more rounded droplets.

A liquid’s surface forms a curve
called a meniscus where it meets
the walls of its container. Liquids
with weak honds berween their
particies, such as water, cling to
the walls and curve upwards.
Those with strang bonds, such

das mercury, PU“ awayv l’-l'L)IH l'hL’

Water droplet Mercury droplet walls and curve downwards.

Boiling point
Heating a liquid gives more
energy to its particles and
makes them vibrate faster. At a
certain temperature, called the
boiling point, all the particles
have enough energy to break
free of their bonds and bubbles
of gas form rapidly throughout
the liquid. Each liquid has its
own specific boiling point.

Liquid particles

- =A liquid\ varticles
o

% are abld o Thove
P\b‘ One A“(\\'l’\(,r
“‘mﬂﬁ WRY 2

= liquid-can tlow.

il

= . 'Trtacle'_" Syrup Honey |

molecules as they try to slide past one another. Thick,
viscous liquids, such as black treacle, have a lot of

friction between their molecules; runny liquids, such
as clear honev, have less friction and a lower viscosity.

Water

A Each water molecule contains
two hydrogen atoms linked to one oxygen

Hydrogen

Water  arom. Above its boiling point (100°C, 212°F),
\ (":218;11‘ water takes the form of a gas called stcam. Below

its freezing point (0°C, 32°F), water becomes a
solid called ice. Water dissolves many substances,
such as salt and sugar, to form solutions. e

I'-I “—— Hydrogen

| \ Oxygen
Evaporation Hydrometer Ice Frozen __,,/ ]
Below its boiling point, a liquid may slowly | A liquid’s densicy is often given Most :xubsm_nccs contract  juice
change to a gas by evaporation. At the | relative to the density of water. when they freeze, because
liquid’s surface, a few particles at 2 dme This “relative density” is measured their particles grow closer
gain sufficient energy to escape into the air with a device called a hydromerer. together. \\'-"at:._'r, however,
as a gas. Warter evaporates from laundry on [he higher the hydromerer floats expands as it freezes into
a clothes line because its molecules gain in the liquid, the more dense it is. ice, because its molecules  Orange
extra energy from the Sun and the wind. Glycerine has a relative density of spread our. This is why a  juice is / }

1.3, meaning that it is 1.3 rimes drink sometimes rises out  gmostly S ! [

Bubbles rise to the | more dense than water. White of the bottle as it freezes.  water. o |
i C - - . Bk e |
water’ surface and | spiric has a relative density of 0.7,
escape into the air. |
Boiling :’f el 8 Osmosis .
water density of & i 1 .
Bubbles [:,l‘ gas - 'h_ ] i | When two solutions of l}
@l 3 ' e .
(steam) form | g different concentration 7, %
as the r'n/nm" i | are separated by a semi- ;_5) )
boils. : = permeable membrane (a0 D_‘"‘-‘fi
: 1l porous barrier), liquid fruic
o Freezmg ! will How from the
; / ; = Flash is As a liquid cools, its particles lose energy b sbrarie tis |
- " A} 1
)‘S“ - K dv "7‘{-&.‘-'- | J 12_ - and the bonds between them ger stronger. more concentrated one.
. beared from At a temperature called its freezing point T :
s £L % IWRE OIS CRine. iy AISCAlRy PAial, ['his process is called
= - below, he liquid becomes a solid. Impurities can W 4
’ “ - the liquid becomes a solid. my es car osmosis. When you iy ¥
s lower the freezing poinc. l'()_r example, sea soak dried fruic, the
water, which contains salt, freezes ara ) fruic swells up as it
much lower temperature than pure water. White spirit  Water  Glycerine shsorhs warer by ) )
: . Dried fruit after
—. — ——— - - asmosis through the Al
& . s of (_-‘.t lls soaking in water
FIND OUT ATOMS AND FRICTION GASES MATTER OCEANS SoLips Wl ot Aae-airies
MOLECULES AND SEAS — ——

MORE
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Costume design for Scheherazade

Themes of literature

Writers use their work to explore key themes that

concern them and their readers. Throughout

history and in every language, some themes are

always present: love, death, morality, religious

truth, and human loyalty. They can be explored

through high-spirited comedy or bleak tragedy.

Often, writers pick up themes, subjects, or styles

from other writers and develop them further.
Pilgrim from the lales

/" Chaucer

/ Geolfrey Chaucer
(c.1343-1400) was one
of the great figures of
English literature. His
most famous work,
The Canterbury Tales
(13871400}, is a ser of
intertwined stories told
by a group of pilgrims
rravelling to Canterbury.
Chaucer borrows themes
from European literarure
and English folk rales
and turns them inw a
richly varied series of
poems. Some are comic,

others serious. They

Hluminated page,
The Canterbury Tales

have remained popular

for 600 years.

LITERATURE

LITERATURE IS A WORK of art in
words. It is writing that carries
strong and lasting value
through beauty or emotional
power. At its heart, literature offers the reader
important insights into the nature of human
feelings and desires. The oldest form of literature
is oral poetry, which was handed down by word
of mouth and only later put into writing. Other
forms include plays, novels, and short stories.
Letters, journalism, speeches, and diaries can also
be literature if they are especially well writcen.

Oral literature

Long before written literature,
people recorded their myths and
stories in poems, told down the
generations. Each storyteller added
new details so the tales grew richer
with every telling.

One Thousand and One Nights

I'his is a collection of folk wles thar were once
told by storytellers in Middle Eastern bazaars.
[n medieval Europe, the rales were written
down and linked by the story of Scheherazade,
a qu(.\'ll ‘-\'h()ﬁc ]1Ll.\'l3ﬁ|1d fhr{'u[kf“s to kl” ]"ICl.
She enchants him by telling him stories for
1,001 nights until he spares her life.

LISTER, JOSEPH sce MEDICINE, HISTORY OF

What is literature?

Literature expresses the writer's thoughts,
hopes, and fears. But nor everything that

is written is licerature. Writing becomes
literature only if it is well written and of
lasting interest to people of many societies
and different generations. Sometimes writers
try to use literature to change the world
in which they live, by protesting
against injustice and
influencing the
opinions of people

or govcrnmuus.

Most modern
literature is printed
in bound books.

Greek helmet

Iliad

['he lliad is an ancient

Greek poem, one of the
orally before 800 Bc. It
Greece and Troy over

woman in the world.

Scenes from the
story of Faust

Goethe
Johann \X'Ol(gang von Goethe (1749-1832) isa

central figure of German literature. He wrote poems,

novels, and plays, His most famous literary work is a
poetic drama, Fansr, which is based on the medieval
legend of a magician who sells his soul to the devil.
Goethe uses the story to explore themes of sin,
redemprion, and the nature of art.

most famous ever written.
[t was probably composed

tells of the war fought by

Helen, the most beautitul

| Faust is confronsed [
{ by the Devil. |

| .

- Epics and sagas
Epics are long poems telling the stories
of legendary heroes, their adventures,
and great deeds. They often record a
culture’s most precious traditions and

| beliefs. Sagas are prose epics written

| about the lives of famous men and |

: women in medieval Iceland.

Beowulf
I'he Old English epic Beowulf
was written ¢.700. It rells of
the hero Beowulf, who kills
two monsters, Grendel and
Grendel's mother, but
is finally slain
b)— a4 drklg()l).

Dante

The Tralian poer Dante Alighieri
‘I (12651321} was born in
Florence. His masterpiece, e
Divine Comedy, depicts the
poet visiting Flell, Purgatory,
and Paradise in a dream. The
poem discusses the
philosophical and religious
questions of the day.

Book of Kings

For 1.000 vears, the Book of Kings (Shah-naineh) has
been the central achievement of Persian literature.
The work of Firdausi (¢.935-¢.1020), it tells the
story of the kings of Persia from mythical times. The
many battles and fights against monsters it describes
have made it a favoyrite source for modern Iranians.

Book of Kings




LITERATURE

Rise of the novel

Novels are prose narratives presented in book
form. Since the 18th century, they have become
the most important literary form in the western
world. Their popularity derives from their
amazing variety. Novels can be minutely detailed
pictures of ordinary life, or outrageous fantasies.
They can explore realistic characters who reflect
human problems, or tell simple exhilarating tales.

Miguel de Cervantes
The Spanish wrirer Miguel de Cervantes (1547-1616)
published Don Quixote from 1605-15. The
confused hero thinks he is a knight. In his

madness, he arracks windmills, aided by his
squire Sancho Panza. The book's popularity
enabled Cervantes to write professionally.

Leo Tolstoy
The novels of Count Leo Tolstoy (1828-1910)
include War and Peace (1863-69), set during
the Napaoleonic Wars, and Awia Karenina
(1873-77), in which a married woman
falls in love with a dashing soldier. The novels

Still from the film, Sense and Sensibility, 1995

Jane Austen

One of the first novelists to focus closely on
the lives of ordinary people was the English
writer Jane Austen (1775-1817). In novels
such as Sense and Sensibility (1811), she wirtily
portrays the behaviour of men and women
searching for happiness in love and marriage.

combine studies of Russian life with perceprive
analyses of the characters’ mortives,

A samovar (tea urn) is part of
Russian domestic life.

. Orang-utan
Short stories

Windmills at La Mancha
John Steinbeck
John Steinbeck (1902-1968) wrore about the hard
life of the rural American poor. His most famous
novel, The Grapes of Wiath (1939), follows a family
who leaves the barren lands of Oklahoma to start a
new life an the richer soil of California. Steinbeck
won the Naobel Prize for Literature in 1962,

Still from the film 7he Grapes of Wrath, 1940

The most successful short stories are very tghtdy
plotted and carefully written. Often they hinge upon
a single powerful event, In The Metamorphosis (1916),
by the Czech writer Franz Kafka (1883-1924), a man
wakes to find he has become a giant cockroach. Short
stories often have a shocking ending. In 1841, the
American writer Edgar Allen Poe (1809-49) published
The Murders in the Rue Morgue, in which the killer
rns out o bC an ()l';lng-[lf‘dn.

Non-fiction

have been written about real events, in
the form of biographies, histories, and
personal memoirs. Some of the most
fascinating are diaries, such as that of

Samuel Pepys (1633-1703), who lived

Jung The diary of Anne Frank (1929-1945),
Chang which gives a moving account of her
Wild Swans persecution by the

This book by Jung Chang (b.1952) recounts
China’s troubled recent history, as seen
through the eyes of three generations of the
author’s family. It was published in 1991.

Nazis during World
War I1, has been read
by millions.

Timeline
Before 400 BC The epic poem

Mahabharata is written in India. It
is the longest poem ever composed.

1100s The Rubaiyar
is written by the
Persian poet Omar
Khayydm.

1580-1612 William
Shakespeare (1564~
1616), greatest ever
British dramarist,
writes his plays.

c. 1000 AD The world’s first
novel is The Tale of Genji by
Lady Murasaki, of the
Imperial Courr in Japan.

From the film Mabhabharata

DraMA

CHILDREN’S
LITERATURE

Books

Not all literature is fictional. Many books

through the Great Fire of London (1666).

LANGUAGE

Popular culture

Many books do not try to explore decp truths
abour life, but satisfy the reader’s desire to escape
reality into a world of high adventure, fantasy,
horror, or romance. Part of the writer’s craft lies
in giving a new twist to a familiar theme, such
as crime-detection or espionage.

,"lf/zlg!l{fj‘l}f{{

g.“.r{ &3

Boris
, Karloff Red roses!
g symbolize
remance.

Romance

People often dream about
finding pertect love, and
popular romances show

Crime

Ever since Arthur Conan
Doyle (1859-1930) wrote
about Sherlock Holmes,
stories of crime and derection,

Horror
Since the 19th cenrury,
h()l’l’Ox‘ n()\-‘fiﬁ SuLh as
Frankenstein, published
in 1818 by English
author Mary Shelley
(1797-1851), have
| exploited people’s fear
aof monsters, ghosts,
and the supernatural.

that dream coming true.
or “whodunnits”, have been The hero or heroine must
hugely popular. Readers can overcome many obstacles
and misunderstandings,
before finally winning the
heart of their loved one.

try to solve the crimes for
themselves, and marvel as the
dL'Ti:L'ti\'L' ll”l'a\"i_"b fh(‘ UL[[]]-

Fall Apart, which charts
Alftica’s journey from
tradition to modernity.

1864 First science fiction
stary, Journey io the
Cenire of the Earth by
Frenchman Jules
Verne (1828-1905),
is published.

1719 Daniel Defoe
(1660-1731) writes
Robinson Crusee,
the first successful

1993 US writer Toni
Morrison (b.1931), is
the first black woman
1o win the Nobe Prize
for Lizerature.

natural-style novel.

1852 Unele Toms
Cabin by American
Harriet Beecher
Stowe (1811-96)

features slavery.

1958 Nigerian
writer Chinua
Achebe (b.1930)
publishes Thinge Toni Morrison

POETRY PRINTING WRITING
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LIZARDS

BASKING IN THE SUN allows lizards
to absorb its rays. Many lizards do
this because they are cold-
blooded reptiles and need
heat to activate their bodies. There are more
than 3,000 species of lizard and they live
in most parts of the world. They vary in
size from tiny chameleons, which can
sit on a match head, to huge
Komodo dragons. Not all
lizards are sun-lovers; many
have adopted nocturnal
rainforest lifestyles or have
adapted to live in caves.

Folds of

Worm lizards

There are about 100 tpes of worm lizard.
“They are related to true lizards, but belong
to a different group of animals called the

Adapration to habitat

Lizards live in most environments
from seashores to mountains, and
from deserts to rainforests. Forest
lizards such as chameleons can
camouflage themselves and some

Amphisbacnia. They have ringed bodies |
and cither no legs or just a
front pair. They burrow
in sand or leaf litter and
feed on inverrebrares.

scaled skin — -

Features of a lizard

Lizards belong to the same group of scaled reptiles as snakes.
Unlike snakes most lizards have legs, moveable eyelids, ears, and
a notched rather than a forked tongue, but there are exceptions.
Some lizards, such as glass lizards, have small legs or none at all,
and are thought to be more highly evolved than lizards with
legs. Some small skinks, such as coconut skinks, have a
clear spectacle over their eyes instead of eyelids.
Monitor lizards have forked tongues and
the Borneo earless monitor lizard lacks
ears. Many lizards have
a third, or pineal eye,
used to monitor
radiation levels
when basking
in the Sun.

5
\ Five toes

with sharp

claws

Eyed lizard

Desert lizards
Desert lizards obrain all their water from

Rainforest lizards

Lizards live in all pares of the rainforest
food and the early morning dew. They
usually have flacrened bodies and are pale
brown in colour. Many are unusual in

from the canopy down to the leaf litter.
Rainforest lizards are agile climbers
with long toes and
appearance, such as Auscralian frilled
lizards, bearded dragons, thorny-backed
molochs, and American horned toads,

claws, Most are
green or brown for
camouflage. "Flying

geckos” and “flying which are lizards despite their name.

The largest worm

lizard also eats carrion
and small repiles. They
live i the tropics, excepr for
one species that lives in Greece.

‘ Black and white worm lizard

Feeding

have prehensile tails for climbing,
Geckos have special toes to climb
smooth surfaces. Marine iguanas
have glands to excrete excess salt,
and many mounrain lizards are
black to maximize heat absorption.

lizards™ do not
actually fly, but have
evolved a means of
gliding downwards
from high trees.

Sulawesi flying lizard

Turre eyes can swivel

Flap-necked

in any direction.
/

-'f,S}u}(’r_c Bearded

Claws __ on skin  dragon
Movement TOlfa)’
Lizards’ legs join the body gecko

Lizard jaws and teeth are strong and can crush hard prey such as snails. Some ear inscets, some eat
larger animals and carrion, and others eat only plants. Many insecrivorous lizards, such as

some geckos, ambush their prey at night when they are atracted w© hights; others,
including chameleons, stalk and caprure their prey with their long, sticky tongues.

chameleon | g
| at che side so they have a

twisting motion when they
run. Some legh‘ss lizards

Reproduction

Some lizards lay leachery-shelled eges in

leaf licter or sandy holes. The eggs are left
to incubate, and the young break our by
using a special egg tooth. Other lizards are
live bearers giving birth to fully formed
infants in membranous sacs. A few species
are parthenogencric and exist only as
females, producing offspring without a mare.

Sofi-
shelled eggs,

Defence

Lizards have evolved many ways of defending themselves. Horned
lizards squirt blood from their eyes, crocodile skinks make loud
screeching noises, and blue-tongued skinks stick out their bright |
blue tongues. Many lizards can shed their rails voluntarily; |
tensing the muscles suddenly breaks off the tail, which is left
wiggling to confuse predators. Chameleons

change colour to camouflage themselves,

and many geckos are sccretive by narure. |

Frill of

| skin

Australian frilled lizard

These lizards are found thoughout northern
Australia and southern New Guinea. If threatened,
they try to scare off attackers by erecting a large
fan of skin supported by bones. The frill is also
used in territorial di.\pulc\ berween rival males.

FIND OUT CAMOUFLAGE
RE AND COLOUR

DESERT
WILDLIFE

SEASHORE
WILDLIFE

REPTILES

RAINFOREST
WILDLIFE

ISLAND
WILDLIFE

Ecacs

maove in jumps by flicking
their tail. “Flying lizards” glide
downwards using flaps of skin
on their sides, legs, and tails
that slow and aim their descent.
Basilisks, also called “Jesus lizards”,
have long toes that enable them to
cun over the surface of warter. Gecko
feet are covered in tiny lamellae that
help them grip smoath surfaces.

EYED LIZARD

SCIENTIFIC NAME  Lacerta lepida
ORDER  Squamita
Family Lacertidae

DisTRIBUTION Spain, Portugal,
southern France, northwestern ltaly,
and North Africa

Harrrar Dry scrubland, vineyards,
and olive groves

Dier Insects, smaller lizards, nesding
birds, small mammals, and fruic

SizE LL:ng_Eh 0.8m (2 k7 in)

Lirespan Up to 14 years (in caprivity)




Tegu lizards are
the largest carnivorous
lizards in South America.

Yugoslavian glass lizards
often carch and eat mice.

Mottled skin provides
camouflage
agar nst tree

bark.

Flying geckos do na fly, but
glide using frills of skin on
their legs, ril, and body.

Blue eye spots
are a feature of
:_yw.l’ lizards,

Omnivores

| Thai water dragons five
| in rainforests and

| can climb and
swim well.

= B{ff"' irfg'f ’ﬂrﬂl'lﬂ{f
the main thrust
for movement

Bosc monitor lizards live in termite
mounds on the African savanna

Eyed lizards from Europe may
grow to 80 cm (31 in) inrlg.

- Extra !aug foe
< provides added support

“emras————

Carnivores and scavengers

Bright colour
warns off enemies.

lizards from south-west USA.

Insectivores

Tree skinks are often found
in palm trees, where they
are well camonuflaged

Texas horned lizards, also
called “horned toads”, eat ants.

. Chameleons can

—— Three-pronged
frorn

(',J}.I’ng( ('01'"9(”' ra I'f.'u‘(i’{'

their enemies

Banded gila monsters are venomous

Tree skinks have enlarged scales under
their toes to enable them to climb well.

Komodo dragons are the largest lizards in the
world. They may reach 3 m (10 fi} in length.

Tokay geckos can cling
! to almose any surface

Tokay geckos are predarory lizards from
Asia. Their call sounds like a crying baby.

, Crest runs along
/ the back from
head to tail

Common basilisks, also called “Jesus lizards”,
Can run across water on ll'lt.'i]' !'li“d tL‘L‘[.

Tail helps balance |

Anoles live in tropical areas
Soueeh and Central America

Jacksons chameleons shoot out their  Green anoles are highly territorial.

sticky tongues to caprure large insects.

Eyed skinks have reduced limbs for
“swimming” through loose sand.

_ Blue tangue
expased to frighten
Prerfr:mr.f.

Common green

Blue-tongued skinks

are from Australasia.

display o each other with their dewlaps.

in

—

Males i
£ nj‘.{r:!m" dett 'frtj.n friseriiass
mte oF threatens

enemics.

Leopard geckos are ground-dwelling
lizards from the Middle East.

Herbivore

o o"-'_ft‘l' (JJ.'TI:'}.’{HK. a
ar f]'?H[.DiU”JH.I‘

The rail can [
bhe up to three |
times as long

as the body.

Long, cunped claws
provide good grip

on branches.

iguanas are herbivorous

as adults, but the young also ear insects.
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Breathing in

Breathing

Although the lungs

do not have muscles

of their own, our
breathing is nevertheless
Ci:l“(rﬂ”ljd 1’}-' n\\lsl_'](.'h.
Air is pumped in and
out of the lungs by the
action of the intercostal

muscles situated 7
between the ribs and by /

- LUNGS aNnD BREATHING
EVERY ONE OF THE BODY'S CELLS needs oxygen
\ in order to release energy from food. The release
Y of energy, known as aerobic respiration, produces
a waste product called carbon dioxide that is
expelled during exhalation. Breathing pumps
air in and out of the lungs. Inside the lungs, an exchange
r takes place: oxygen moves from the air into the blood Fuiariotipdcaiu il S
and carbon dioxide from the blood into the air. The the chest and abdomen.
lungs, and air passages linking the lungs to the outside
of the body, make up the respiratory system.

Vocal c'al"a’.f

Larynx.
(vaice box) i

Lungs

The two lungs are spongy, pink organs
lying in the chest, protected by the
ribcage. Below the lungs is a sheet of
muscle called the diaphragm. An airway
called the bronchus enters each lung and
branches repeatedly to form smaller

Cartilage ring

helps keep trachea
| open during

breathing. .

Trachea carries
air to and from

: 8 ¥ The bronchioles end as tiny air lungs. ..
bronchi, which themselves branch into sics uktlid slvooki. icts domgh T
very fine airways called bronchioles. the alveoli that oxygen enters, Right
| and carbon dioxide leaves, the fn;ag -
Cartilage Thachea blood. There are aver 600 it ¥
ring. (windpipe) million alveali in the lungs. S

Carbon

Oxygen Red

) | blood
@ a- cell

dioxide

="\ Blood

: R \ up.

moves (}Uq’{‘ﬂ 1w "/‘U'({_l',

Breathing out

'h:\‘@"

/

.
 Ribs | Ribs
" move (7 5 move

\. down.

Diaphragm maoves
upwards.

Respiratory system

Air enters and leaves the
respiratory system through the
nasal cavity and mouth. The
air goes down the pharynx
(chroat), passes through the
larynx (voice box), and into
the trachea (windpipe). The
trachea divides into two main
bronchi, which carry the air
into the lungs, where

oxygen is absorbed
into the blood.

~———_ Pulmonary artery
carries oxygen-
poar blood

into lung,

. Pulmonary vein
carries oxygen-
rich blood away
from lung,

e Tertiary
bronchus

Left lung cut
apen to show
internal
Structure.

| Secondary bronchus
branches out of
- primary bronchus.

1 |
| Alveolus
‘ capillary |
| Gas exchange |
Each alveolus is surrounded by a
I network of blood capillaries. /. Asrtal
1 ‘ o Oxygen from the air dissolves in | / |
Bronchiole | Bronchus is one of two the moisture lining the alveolus /,/ Primary .
[ is the smallest branch main branches of the and passes into che blood. | Oesophagus bronchus
of a bronchi. It ends trachea; it divides into Carbon dioxide passes from the carries food to is branch
in alveoli. smaller bronchi. blood into the alveolus. stomach, of trachea.
LafynX Vocal cords _ Muscles stretch
. apen. vocal cords to

The larynx links the throat to
the trachea. It is made of pieces
| of cartilage, one of which you
can feel as a triangular lump
called the Adam’s apple in the
| front of your neck. The upper
picce of cartilage forms a flap
called the epiglottis, which
blocks the entrance to the
larynx when you swallow food.
Stretched between the pieces
of cartilage at the base of the
larynx are the vocal cords.

CTEHTe HoLes, o

§ o Epigloreis
Vocal cord

Y Thyroid cartilage

Vocal cords
The vocal cords are pairs of

Coughing and sneezing |
Coughing clears mucus and |
A dirt from the trachea, and membranes in the larynx.

When fully or partially closed,

the vocal cords vibrate and generare

sneezing clears the nose. For |
both actions, you take a deep |

breath and muscles squeeze sounds as air passes over them.
] F

your lungs. Your vocal cords
suddenly open and air rushes

DRDRSUIE  Dicestion  FirsT  GASES
ll\lD

e i : s EALTH AND HEART AND HUMAN
upwards dislodging particles. H FITNFS'S‘ (',[RCULA’I‘ORYLS\'S'I'LM BODY

MUSCLES AND
MOVEMENT

People -
gawn ]
when
resting
or tired.

Yawning
When you yawn, you
breathe in deeply with
your mourh wide open.
This ventilates the lungs,
flushing out “stale” air and
replacing it with fresh air.

SKELETON

519




LUXEMBOURG see BELGIUM AND LUXEMBOURG « LYMPHATIC SYSTEM see IMMUNE

MACHINES, SIMPLE

A MACHINE IS A DEVICE that makes a job

AND LYMPHATIC SYSTEM » MACEDONIA see BALKAN STATES

Inclined plane

A slope that reduces the effort needed to lift a load
forms a simple machine called an inclined plane. A
shallow slope reduces the effort more than a steep one,
but the slope is longer, so the load must travel farther.

S &
= f . ;
S, easier to do. Most of the machines in our
<" 4 daily lives are complex devices made up

t

of a combination of simpler machines

such as pulleys, levers, and gears. Machines

that magnify a force, or

to them are said to give a mechanical
advantage. Other machines change the
size, direction, or speed of a movement.

- Lever

“effort”, applied

| A rod that moves about a pivot, or fulcrum, is called a
lever. A force (the effort) applied to one parr of a lever

smaller force (the load), and
through a different distance.
This mechanical digger
uses levers to move soil
from place to place.

Class one levers are levers in which the
fulcrum lies berween the cffort and the
load. Pliers consist of rwo identical class
one levers with the same fulcrum.

Class two levers have a load between the
fulcrum and the effort. A nutcracker is a
pair of class two levers. The load is the
force required to crack the nut.

. Effort

Freleram,
1

Load —

lﬂk an—d tacl_%le

A block and tackle is a device for
lifting heavy loads. It consists of a

rope (the tackle) passing over a pulley

wheel (the block), and changes the
direction of pull on the rope.

Single pulley

Newton merer

recards effort

of 10N,
/ &

/
/

.

N kg nase
has 10V

i 'f'l.\({;.?[ (load).

&

moves another part with a larger or

Two pulleys

| ION

Dipper is a lever

that moves the

N, fucket in and o,

N BI"JUN:’ s a f’r'n"n’.'r {;l’h’."{'l'f |'..‘
a lever that
Coops up

ralert H,.

that raises and
l"l?l.’('('l'}' :"rj.r‘ /I(J‘JFJ‘I'K'-’"

Effort

Fulerum __
Load .~

Class three levers are produced when the
force is applied berween the fulcrum and
the load. Kitchen tongs consist of two
class three levers joined at the fulcrum.

Fulcrum

Effore _
= -

Multiple pulley arrangements
:L\ TO[‘U ]0“PL‘\J AU'UU[]d a []Ulnb‘.'l' ﬂt‘
p\lllc)'\ bCCllnl(‘\ a "U!L‘L‘ [ii.lgn”‘lcl'.
When the rope is pulled, the load
moves a shorrer distance than the
rope, reducing the efforr needed to
lift it. The more loops of rope there
are, the more the effort is reduced

Four pulleys

Twa rapes

: il-'ra;(.v ropes
. share lpad _share load.
25N
effort.

AN
(_'f_'!:‘n'!.

LION

load. load.

FIND OUT

Newrton meter

Ny Effore is
9.4 N.

__ Lkg mass has

DN :.vr.-}{br.

Effort and load

On an inclined plane, the effort is the force
needed to pull an object up the slope. The
load is the weighe of the object being lifted.

These forces are measured in units called

newtons (N).

Screw

A screw is a shaft with
a spiralling inclined
plane, called a thread,
wrapped around ir.
Turning the screw
makes it move forward
with a greater force than

1 Screw

thread
the effort used o wrm
it. As the screw murns,
obijects are pushed
away or pulled up
the thread. This clamp
uses a screw to hold
an abject tighty anto
a work surface.

Christopher Polhem
Swedish inventor Christopher

Polhem (1661
!T”J('J? O our l”ldL‘J .\f-'J”LJng U}-

1751) contributed

machines. He wrote

over 20,000 arricles

on engineering and
many other subjecs,
and was one of the
first to see the potential
of using machines to
replace human labour.

Wheel and axle

A wheel fixed to a central shaft forms a
machine called a wheel and axle. When
the axle rurns, the wheel rim turns wich
less force, but travels a greater distance.
[urning the wheel rim moves the axle
a shorter distance, bur with more force,

Engine turns axle, rotating wheel and
moving vehicle.

ENGINES AND
MOTORS

MEASUTES ﬁi]"\’. (28

FORCE AND
MOTION

Effort is
32N,
 Less effore is
~needed to .-’”‘//
: rrolley up \'f'u/)c,
but trolley
ri'ﬁr':'4"5_,"’;'.’:‘.’/’,':‘.?"
The mass has
10N :vrégi':r.\“ e
Ladd

Inclined planes |

Mechanical advantage

A machine’s mechanical advanrage is

calculared by dividing the load by the

effore. The shallow slope above gives an
advantage of 3.13 (10 = 3.2), while the ‘
steep s]rspc gives only 1.06 (10« 9.4).
Spiral staircase
A sraircase is a type
of inclined plane
thar makes ir easier
to lift vour body to
the top of a building,
Wrapping the stairs
around a shaft to
form a spiral stair-
case saves space. The
steeper the stairs, the
fewer turns it rakes
to climb them, hut
the more force vou
need o apply on
cach step.

Machine elements '

Inside most complex machines,

a number of simple machines and
other mechanical parts link together
to control, transmit, or change force
and motion, so that the larger
machine can perform a specific task.

Crank is a rod linked to a
rotating shafr that changes

Flywheel is a

heavy disc chat
circular motion inro
.t and fro motion.

TOLALEs 4l 4
consrant speed
and ensures

that a machine
runs smoothly.

N Worm
! “)’( dr

Cam is an
irregularly
shaped wheel thar
_ Bevel pear - moves a rod called a
. cam-follower to and
Spur gear - :
. . fro as it rotates.
Gears are toothed wheels thar
aleer the size of a force, or the
speed or direction of motion.

FRICTION TECHNOLOGY
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MAGELLAN, FERDINAND

FERDINAND MAGELLAN, A PORTUGUESE sailor
employed by Spain, was the first person to sail
westwards across the Atlantic and Pacific
Oceans. He did this because the Spanish wanted
to ﬁnd a route to the rich Spice Islands (now the Moluccas) in
southeastern Asia, which were unclaimed by any foreign power.
Although it was not Magellan’s original intention, one of his
ships continued the voyage westwards, eventually arriving back
in Europe. By completing this remarkable voyage, its crew
became the first people to sail all the way around the world.

Early life
Magellan was born into a
noble Portuguese family
in about 1480. He
served as a page in a
roval houschold and
then worked in India for
Francisco de Almeida, dhe firse
Portuguese viceroy
(governor) in India. In
151314, he worked for
the Portuguese in Merocco,

but was accused of
financial irregularities and
lost the favour of the king
of Portugal. The king
rejected Magellan's
propasal o reach the
Spice Islands by sailing a
westerly course across the
Atlantic Ocean.

Mutiny

While Magellan was
spending the winter of
1520 ac San Julian ac the
tp of South America,
some of his crew tried to
mutiny. One ship was
wrecked and two more
were lost. Later, one ship
deserted Magellan and
returned to Spain.

Circumnavigation

In 1517, Magellan took his
plan for a journey to the Spice
Islands to Charles V of Spain,
who provided him with five
ships and about 265 men. In
September 1519, Magellan set
sail from Seville. In November
1520, he entered the Pacific
and sailed west towards Asia.
He reached the Philippines in
1521, where he was killed.
Some of his men got back to
Spain in 1522.

N\ The Maluccas in sousheasr Asia were
Magellan’ goal when he set off on his
westwntrd voyage arownd the world

Map of the Vittoria's route

East Indies

In 1494, Pope Alexander VI divided the then unclaimed world of
America and Asia between Spain and Portugal. West of the dividing
line was land claimed by Spain, cast was territory claimed by
Portugal. But the Moluccas in the East Indies, with their rich spice
crops, remained unclaimed. To a
reach these islands, Magellan £
had to sail west across the =

Pacific. Magellan named this Cinnamon
ocean the Pacific (peacetul), .
bCCﬂUSC i[S waters were so Calm

Nutmeg

after the turbulent Atlantic.
Ginger

Death of Magellan

On 6 March 1521, Magellan
reached the Mariana Islands.
Il.&:n d&}'h ld{ﬂl" hﬂ.' llld{_[lf lLlll{li‘J”
in the Philippines. Ac Mactan,
on the island of Cebu in the
Philippines, Magellan intervened
in a local war, bur was killed in
a skirmish on 27 April. His
¢rew decided to continue on
towards Furope wichour him.

FIND OUT

MORE

MAPS AND
MAPPING

Strait of Magellan
In October 1520, the owo lost ships reappeared.
reporting thar they had found a channel berween
the mainland and the island of Tierra
del Fuego. Magellan set sail with his
rthree remaining ﬂxips and, on 21
October, entered the channel, now
called the Strait of Magellan. By 28
November they had become the first
Luropeans to sail into the Pacific.

¢.1480 Born in Porrugal.

| -
FERDINAND MAGELLAN ‘
|

1505-12 Serves in India.
151314 Serves in Morocco but
loses the favour of Portugal’s king.

ittort = ; e
V““’F ¥ " . . 1517 ;\ppr:::;uhcx the king of Spain
In April 1521, after Magellan’s death, ith sal 1 to the Spi
his lieutenant, Sebastidn del Cano, }&I[ étrupom ki G

slands

took commiand, setting sail wich just
owo ships. One ship, the lrinidad,
then sailed across the Pacific to
Panama, lcu\ing the other, the
Vitroria, co sail on around the
world. In September 1522, the
Vitroria returned to Spain.

1519 Sets sail from Seville.
1520 Sails into the Pacific Ocean.
1521 Killed in che Philippines.

1521 Under the command of del
Cano, the remaining two ships |
load with spices in the Moluccas.

EXPLORATION SpAl 1522 The Vittoria returns to Spain. |
HIS’ FORY OF .




MAGNETISM

SAILORS USED MAGNETIC compasses
to find their way on the world’s oceans
at least 1,000 years ago, but the true
nature of magnetism puzzled people

from pole to pole.

Magnet

A magnet has two points,
called a north pole and a
south pole, where its
magnetism is strongest.
Lines of magnetic force
loop around the magnet

South |

. /P(IIE'

TS The filings show

Narth
]Joltn_

The magner——
artracts the the lines of foree
o filings. around the magnet.

Iron filings scattered around a bar magnet

- for many centuries. Magnetism is an
invisible force that comes from G
objects called magnets. The
region around a magnet in
which its magnetism acts
is called a magnetic field.

; &
Magnetic Earth .
The Earth itself acts like a giant
bar magnet, with a magnetic field
and two magnetic poles. These
poles are found near the Earth’s
geographical North and South
poles. The Earth’s magnetism is
probably caused by the movement of
| molten iron at the Earth’s core.

¢
O

Compasses line

up with the

magnetic field.

Magnetite Earth’s

The rocky mineral

magnetite, which contains

iron, is nacurally magnetic, Compass

~ _e‘b\-‘. ‘:___,e.,

o

Magnetic forces |

When two magnets are placed pole to pole,
a force acts between chem. Different poles
(a north and a south) pull each other
together. This is attraction. Similar
poles (two north or two south) push
each other apart. This is repulsion.

South pole North pole
pole,_ . g o p
Magnetic attraction

North pole :

North pole

Magnetic repulsion

Maglev train
A maglev (magneric levitation)
train hovers above the rrack,
- supported by a strong force of
repulsion between magnets on
the erain and the track. Ocher

/HSST

magnets pull the train
along the track.

Early sailors used a piece

A compass is a navigational device containing a
small, free-moving magnet called a “needle”. The

from a string as a rmgncric needle is artracted by the Earth's 111;1gn<-rfsm. It

‘ of this rack suspended

compass. Magnertite is also
called lodestone, which means

“euiding stone”.

swivels round on a pivor until one end points o
the Earth’s magneric north pole and the other
end points to the magneric south pole.

| Magnetism in space

The Earth’s magnetic field stretches more
than 60,000 km (37,000 miles) out into
space. In addition to affecting objects on
the planet’s surface, the Earth’s magnetism
also affects electrically charged particles
such as electrons and protons emitted by
the Sun. The other planets in the Solar
System also have magnetic fields, as does
the Sun itself.

BN

William Gilbert
The study of magnetism was
pioneered by William Gilbert
(1544-1603), an English doctor |
| and physicist. He suggested that
the Earth’s magnetism
is best undersrood by
thinking of the
Earth as a huge
bar magner.
| Gilbert was
also the fist o -

| Aurora
The Lardh’s magnetic poles pull
| elecurically charged particles from
the Sun into the atmosphere. As

the particles strike atoms or
| molecules in the air, coloured

use the term

o ! light is emiteed in a dazzling
TAgHCHE di.\'p];l_v called an aurora.

EarTH

FIND OUT

MORE

Magnetic north __

™ Lines of force

ELECTRICITY

Geagraphic North .

Earth’s
magnetic
field

= Magnetic
B south
N -~
N Geographic
Sauth

Solar prominence
Qccasionally, disturbances in the

Sun’s magnetic field allow huge
streams of hot gas to erupt from
the Sun’s surface. Such eruptions
are called solar prominences, and
they can be up o 100,000 km
(62,000 miles) high.

ELECTROMAGNETISM

Magnetic materials

When placed within a magnet’s
force field, some materials turn
into magnets themselves — cither
briefly or permanently. These

Magners
will
attract
fron and

!
sone orRer

metals.
materials are said to be magnetic. '
¥ +
<+~
TAR i ~ (= =
=
- - ,
2 + + + : |
ENIR +/

o i
L. Non-magnetic | ‘
Domains in a h

ll)'d.gﬂl.‘[

Domains in a

. 4 materiali, such as
magnetic material

plastic and cloth,
cannat be picked

Magnetic domains
wp by magnets.

Inside a magnetic material are tiny regions of
magnetism called domains, all pointing in
different directions. Their effects cancel our, so
magnetized by

there is no overall magnedsm. In a magner, the
stroking it with a

{

This steel rod is
domains all point the same way. Their effects
combine 1o give a strong magnetism. bar magnet.
Magnetic inducrion
Placing a magnet near
a magnetic marterial
causes the material’s
domains to line up and point in the same
direction, rurning it into a magnet. This is
magnetic induction. The effect is usually
[cmlh_]rur\" |"IIT some mﬂrg‘ri:lis‘ ‘L‘Cl'l as
S(C‘Cl\ S{i‘_\' |)L'r[!l.1r1s.'lir!_\' n‘]i{gl'll.'(i/.(.'(.l.

X-RAYS AND THE
ELECTROMAGNE TIC SPECTRUM

koRL E AND
OTION
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MAIMAND, THEODORE see [ASERS AND HOLOGRAMS

MALAYSIA aND SINGAPORE

THE 13 STATES of Malaysia Physical features 2
are split into two distinct parts. A central mountain chain in AN

the Malay Peninsula divides
fertile plains in the west from a
narrow coastal belt in the east.
Singapore is lz?rgclly flat and is
built-up, making it almost a
single city-state. Sabah and
Sarawak have swampy coastal
plains and are separated from
the Indonesian part of Borneo
by rugged, heavily forested

¥y Tuge

Most people live in Malaya,

: : long peninsula of mainland
boutheaSt Asla containing 11 states, which has
the island of Singapore at its southernmost tip.
The two remaining Malaysian states of Sarawak
and Sabah occupy the northern part of the island
of Borneo. Sandwiched between them is Brunei,

. one of the richest countries in the world. Masifitains s B mountains. The interior of
[ = = ¥ g Large areas of Sabal d Sarawak 15 rere i I
Malaysia, Singapore, and Brunei are all former s i Brunei is covered with humid

s oy ) ; . Y S tropical rainforest.
British territories; Malaysia and Singapore gained e covered with forest and jungle

. . = In some places the vegetation
independence in the 1960s, and Brunei in 1984, it so dense that the ermain i
. P . vircually impenetrable. The
‘ Slnce tl’l€n, thel[‘ cconomies, Rajang river loops through
. . Sarawak, interrupted by
- particularly Malaysia’s, have oo ki, P

| developed at a dramatic rate.

spectacular waterfalls.

Plural societies

Like other Southeast Asian countries, Malaysia,
Singapore, and Brunei are plural sociedes. The
term describes peaples who live togerther, but
keep their own culture, language, and way of
life. Kuala Lumpur is home 1o a cosmopaolitan
mix of people, including Malays, Chinese,
Indians, and various indigenous groups. |

Cameron Highlands

Located in Penang stare on the Malay Peninsula, the Cameron
Highlands rise about 1,200 m (4,000 ft} above sea-level. The fresh,
cool air and magnificent views have made them one of the best-

| known resorts in Asia. The soil is rich, and the Highlands have Sarawak Chamber
| become the centre of Malaysia’s tea-growing industry. Lubang Nasib Bagus, also known as the Sarawak

Chamber, is the world's largest single cave. The

Regional climate 27%C 27°C chamber forms part of a large cave system in
Malaysia, Singapore, and (81°F) (81°F) Gunung Mulu Nuiun 1l Park, and measures
Peaple waiting at a bus stop, Kuala Lumpur | Brunei have a hot and about 700 m (2,300 f1) long, 300 m (980 fi
| S humid rropical climare wide}. and more than 70 m (230 ft) high. ‘
all the year round. They 2.403 mm (95 in)
are vulnerable to seasonal ) |
] monsoon winds, which can cause dramatic differences in the rabac Strait
distriburion of rainfall. The coolest areas are the mountains pat Sulu I
y and high ground, and where breezes sweep in from the sea. v
er; Sk d Kudat ¢ Sed
. . | .
b —~ & . g s
South China Kota I\mabﬂgA gandakan |
LUL‘UdH y g

Sea BANDAR SERI

C!mm!ag r

aniba Kep. Natunit » |

{{rdemestal
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MALAYSIA AND SINGAPORE

Malaysia

One of the most dynamic
E=———— countries in Southeast Asia,
Malaysia has experienced tremendous
economic growth in recent years. While
the timber, oil, rubber, and tin industries
are still predominant, Malaysia has
encouraged manufacturing, which now
accounts for over two-thirds of exports. As
a result, urban areas are rapidly expanding,
although 43 per cent of the population still
lives in rural areas, mostly in the Malay
Peninsula. Only about 19 per cent live in
Sabah and Sarawak. Malaysia’s 13 states are
ruled by sultans and governors, from which
a new king is chosen every five years.

) - = A
Peopie L MALAYSIA FACTS

Malays and other indigenous |
people form about 60 per cen Caprmat ¢y Kuala Lumpur

of Malaysias population. s = >
3 : . A 329,750 sq k 127,317 s
Chinese traders settled in AREr '3 2 K | sq miles)

the country from the 1400s PoruraTion 22,200,000

onward, and larer, durmg the DENSITY (,g per sq km (175 per sq mile)

British colonial period, many
DESICIane Pl i MAIN LANGUAGE Malay

Indian and Chinese people
were brought in as workers. MaJoRr RELIGIONS Muslim, Buddhist,

“®  These Perenakan (Malava- Chinese faiths, Hindu, Christian
W born) Chinese tormed their

i Currency Ringgir
OWN SOCIETY, 4 mIxture at

. LIFE EXPECTANCY 72 years
Chinese and Malay culrures, - -
and now make up 30 per cenr PrOPLE PER DOCTOR 2,000
of the I-“j’P“[J[io"L They contral GOVERNMENT  Multi-party democracy
much of Malaysia’s business and ==
: . ADULT LITERACY 88%
are richer than the Malays,

causing some tension. | e -
Wealthy Perenakan women

kh:fj('?'.’{'f{('('ﬂ'r '{‘f‘(("j({?)‘fr."
can make their huge,

Kuala Lumpur Sepak raga brightly coloured kites
Malaysia's capital city began as a mining camp at Among Malaysia’s tradirional sports P”'-fi’l””_‘P""““*’”‘r“”
the juncrion of two rivers. Irs Malay name licerally is sepak raga, which is played with a deraratics.

means “muddy meeting place”. It is a bustling cirv, raga, or ball woven from strips of

with madern high-rise buildings and traditional rattan. Rattan comes from the reedy

rt‘ﬂ‘lp]rs. One of the most elaborare huildjngs is stems of certain species (1“1.1]111

the rilway station. The city is home o 1,500,000 trees thar are extensively grown in

people. However, a new capital city is being planned the country. In the game. players

try to pass the ball by kicking or

ar the high-tech development
of Putrajaya.

heading ir, bur muse nor use their

hands. The player whao lets the ball
touch the ground is the loser. Another popular game
is main gasing, played with spinning tops made from
hardwood and carefully placed lead weights.

Kite-flying

Malaysia’s national pastime is kite flyving,
known as wau, which was introduced
from China. An international festival

is held in Kelantan every June, in which

the object is to keep one's kite flying
as high and for as long as possible.
Railway station

Electronics

The elecrranies industry,
developed since the 19705
to broaden Malaysia's

— —_— — J

Tea

Malaysias hot, humid

A tea shoot,
or flush

cconomic base, is now its
most profitable. Malaysia
is one of the world’s major
producers af disk drives for

climate is ideal for

growing ted, and
‘ about 6,000 ronnes
| (6.613 tans) are produced

every year. Most rea grows
in plantations, particularly ¢

around the Cameron Highlands. .

Tea-pickers, usually women,

‘ \:()['l'lpl.l[i.'rh. '.l”li one Oi.[ht'
t leading manufacturers of
integrated circuis. Japan

is a key rading partner,

often exchanging finished

collect the young, tender
products for raw materials,

shoors, called flushes,

in large baskers, which such as oil and gas.
lht‘_\' i_.”'l"\' on d‘l(.'ir [).Ti.'k.'\. .
New shoots appear every
Dried tea  few days and must be dried
leaves quickly for the best flavour.

Palm oil

Malaysia leads the world
in the production of paln
oil, which comes from the
fruit of the oil palm rree.

Rubber
Malaysia is the world’s second largest producer of
natural ruhber. Rubber trees were introduced from
Brazil in 1876 and are now grown in large plantations
on the slopes of the Malay Peninsula. Workers callect

I'he oil is mainly used for
cooking and is exported
around the world for use
in the manufacture of

margarine, ice Proton cars

cream, and soap. latex in a cup or halved coconuc as it eozes [rom curts More than 150,000 Proton cars are produced every year. First
This industry has made in the trees” bark. The latex is then sent o a made in 1985, they are the most popular cars in Malaysia and
reduced Malaysia’s local factory where it is mixed with warer and acid are exported to Indonesia, Singapore, and the UK. Such is the
dependence on rubber. to make rubber sheers, which are hung our to dry. Proton’s success, that a second model was launched in 2000. |
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MALAYSIA AND SINGAPORE

Singapore Golf SINGAPORE FACTS

_ In 1819, Sir Stamford Raffles ;'\nﬁ;ﬁf:c:\h :OL;';;E
(1781—1826) setup a British courses, and now offers

trading post in Singapore, formerly known — specialized golfing

as Temasek, which enabled the island to be ~ olidays. The facilicies
are enjoyed both by

CAPITAL CITY Singapore
AREA 020 sq km (239 sq miles)
Poruiation 3, 600,100

MAIN LANGUAGES  Malay, Chinese,
Tamil, English

a free trade centre for the East Indies. Now, people on business and
it boasts a successful export-led economy local golfers. It is usual
and tourist trade. One of the world’s most
densely populated countries, Singapore has
a myriad of traditional cultures and
buildings alongside towering
skyscrapers and space-age shops.

f B MaJOR RELIGIONS Buddhist/ Taoist,
or games o go >
& & Muslim

on well into the

CURRENCY Singapore dollar

cvening.

e

Singapore harbour
Over 25,000 ships dock at Singapore harbour

Financial centre

Since the 1960s, Singapore has become one of the leading I every year, making it one of the busiest ports
financial centres of eastern Asia. It has secured huge ’ in the world. Tankers bring crude oil from the

Gulf States to be refined and shipped ourt to

foreign investment in establishing manufacturing and
neighbouring east Asian countrics. Most of

clectronics industries. The many banks and the stock

exchange generate abour one-quarter of the country’s Malaysia’s export trade flows th rough the port.

wealth alone. Singapore’s economic future is &(' & The orchid
[ e orchin

Chinatown predicted to be in the high-tech skilled ficld. Li7e. )
s dingapores

Nearly 78 per cent of the population are ‘ .

Chinese. Chinatown, in Singapore Ciry, Orchids national flower.
is a colourful, busy area where rraditional Land for farming is scarce in ¥

cultures flourish. The district is a Singapore, but the counery has 4 %\

popular tourist attraction, offering - several orchid nurseries, At the ¥ /

authentic Chinese foods, ancient Mandai Garden, the largest
commercial orchid nursery
in Singapore, exotic
and rare Howers are
cultivated intensively

cralts, ,lﬂ(l ornate l:'mplc‘s,

Laws

Singapore’s government
keeps strict control over
the media, and dropping
liwter, chewing gum,
cating on trains, and
smoking in public are
forbidden in urban areas.
As punishments are severe,

Transport system
Abour 800,000 passengers a day travel on
the Mass Rapid Transport System, a highly
efficient wrain char runs pardy underground.
It was created as part of a policy to relieve

for export using the
latest technology.
The orchids are
prized for their
beauty and
congested roads. Car drivers must bid ac
auction for the right to buy new cars, and

colour and are
Rown to Japan,
Australia, Europe,
and the USA.

must pay to enter the ciry during rush hour.

Singapore enjoys a very
Singapore also has rail links with Malaysia.

low crime race.

BRUNEI FACTS .

" Brunei
(7 The tny state
& of Brunei is an
Islamic monarchy. Massive
oftshore reserves of oil and
natural gas have made it
extremely wealthy. As a

| result, che small population

| enjoys free education,

‘ healthcare, and pensions,

CAPITAL CITY
Bandar Seri Begawan

iles)
PoruULATION _%28.0_05
MAIN LANGUAGES

Malay, English
MAJOR RELIGION Muslim

CURRENCY Brunei dollar

Mineral wealth
Huge offshore oi reserves were
discovered in Brunei in 1929,

and pays no income tax. Sultans
Only about 15 per cent

of the land is farmed, since
Brunei is mostly rainforest.

Brunei is a monarchy, ruled since 1967 by the sultan
Hassaal Bolkiah. He is one of the world’s richest men,
believed to he worth USS$25 billion. Recently, che sulran
built a lavish royal palace in the capiral, Bandar Seri

Recent estimates say there are

at IC:IS[ '?O I\"t‘&l]')‘ “"(thh (J[-

Rice, troplcal fruit, and Begawan. The ciry also houses Southeast Asia’s largest natural gas and 25 years of oil
cassava are the main crops. mosque, named after Bolkial's predecessor, Omar All reserves lefe, Much of Brunei's
mineral income is invested.

Saifuddien. A popular tourist site, it has its own lagoon.

FIND OUT Asia, CARS AND  ELECTRONICS  EmMpIRES  FLowers Istam  KiTEsS MonNEY Ol PORTsS AND  TRAINS AND
0 [8)148 HISTORY OF TRUCKS WATERWAYS RAILWAYS |

|
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MALI EMPIRE

ONE OF THE WEALTHIEST medieval African 3%

kingdoms was that of the Mali. Founded in i"'éo’_. "y
c.1235 in West Africa by a great warrior-king, RN e
Sundiata, the empire reached its peak in the 14th "

century under Sundiata’s descendent, Mansa Musa. Mali wealth
came from gold mines and trans-Saharan trade, and helped the
empire dominate surrounding peoples, such as the
Songhai. In the 1400s the Songhai began to attack
the overgrown Mali Empire and
eventually conquered it.

Trade routes across

Tombouctou
| -~ ,
// the Sabara

Fxtent of }|

empire 13005 .

'
{5

Extent of empire

Acits heighe in the 14ch cencury,

the Mali Empire covered a large |
part of what is now Senegal,
Gambia, Guinea, and the

Republic of Mali. The city of
Diénné, and the Songhai cities of
Tomboucton and Gao on the

River Niger, became major

trading centres. Tombouctou was
) A particularly famous for its trade
~in gold. The gold was mined in
the Niger and Senegal river
valleys and exporred to North
= Africa across the Sahara Desert.

- Mansa Musa

Kankan Musa, better known
as Mansa Musa (r.1312-37),
was Mali’s greatest ruler, as

| famous for his piety as for
his military successes. After
conquering Tombouctou,
Gao, and Walata, he
established new schools,

. colleges, and libraries in
Tombouctou, and made it a

| Mansas Mansa Musa
Mansa, or “king of kings”, was the tide used by
all Mali’s rulers. Sundiata (r.1235-55), the first
mansa, was a member of a tribe ruled by ancient
Ghana. Sundiata overthrew Ghana (which was 800
km, or 500 miles, northwest of modern Ghana),

established his empire there, and converted to Islam.

- | centre for Islamic learning.
Architecture Spires decorated with astrich | Protruding 1
The T4dh-century Grear Mosque in cags, the symbal of fereility ~ Deams 1%
Djenné is the world’s largest surviving and fortune / " =oni 4807

dried-mud building, Every year, after the
rainy season, local people gather together
to replaster it by hand. While on
pilgrirnage in the 14th century, Mansa
Musa met the Spanish scholar and
architect As-Saheli and persuaded him to
go to Mali. When As-Saheli arrived ac the
important trading town of Tombouctou,
he inrroduced “burnt” bricks as a new
building material for important
buildings, such as mosques and palaces.

Great Mosque at Djenné

Charles V's Catalan map, 1375,
depicting the Mali Empire

Pilgrimage to Mecca

In 1324-25, Mansa Musa made a
pilgrimage o Mecca. This pilgrimage was
so lavish it made Mali famous chronghout
the world. When he passed through Egypt,
Mansa Musa distributed so much gold
possibly as much as 1.5 tonnes — that he
devalued the meral and depressed the
local gold market for years afterwards.

-t Trade

As well as spreading Islam, Arab traders
also developed caravan routes across
the Sahara. These routes linked
north African towns, such as Fez
and Cairo, with west African towns,
such as Djenné. The wealth of sub-
Saharan empires depended on
controlling these trade routes, which

Mali did between 1235 and ¢.1400.

Camel driver _——

Caravans

Camel caravans of up to 10,000, transported
Mali’s goods across the Sahara. They could
cover 350 ki (200 miles) of desert in a week.

Djenné
Traders transported goods
along the River Niger to
and from Djenné. The
town was also on a
Guavan route g()j l']g
south, Therefore, it
became a market
place for northern
Alfrican goods going
to southern forest
kingdoms, such as Benin.

Modern market day, Djenné, Mali

Ibn Barttuta
In 1325, the Moroccan writer,
jurist, and diplomar Ibn Batuea
(1304-77) went on pilgrimage to
Mecca. Over 29 years he covered
120,000 km (75,000 miles) in 44
countrics. His last journey was
to the Mali Empire where
he visited the court of
Mansa Sulayman, praised
Mali piegy but saw licde of
the famous Mali gold.

Timeline

1235-55 Sundiara rules Mali,
after subjugacing Ghana Empire.

1300 Saharan robbers
murder Sakura.

e

1255 Sundiata’s eldest son,
Mansa Oulin, seizes powet.
Decades of struggle over the
succession follow,

1298 Sundiata’s general, Sakura
(1285-1300), seizes power.

African figs

BENIN

! FIND OUT AFRICA
EMPIRE

MORE HISTORY OF

1312-37 Mansa Muisa rules.

1324-25 Mansa Musa’s
pilgrimage o Mecca.

€.1320-40 Mali Empire
reaches irs peak.

1336-58 Reign of Mansa
Sulayman (Mansa Musa's
gr.mdmnj.

1352 The Arab raveller,
Ibn Barruta, stays in the
old Mali capital of Niani
for nine months.

. 1400 Gao rehels against
Mali overlords; empire
begins o decline.

1468 Songhai Empire
takes over Mali Empire.

[SLAMIC
EMPIRE

IstaMm

SONGHAIL
EMPIRE
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MAMMALS

MAMMALS ARE a very
complex and diverse
8 group of animals,
L which includes the
largest creatures on Earth. They are
remarkably flexible and through
adaptations they are able to live in
~ all regions of the world apart from
the Antarctic continent. Mammals
are characterized by having hair, a
backbone, mammary glands with
which they feed their young, and a
particular articulation of the lower
jaw. They are warm blooded, which
- means they have a constant
internal body temperature,
rather than adjusting
to the temperature
of their immediate
surroundings.

Skeleton

— a giraffe has

Jaws
The lower jaw is a single bone.
The way in which it hinges
with the skull is one of
the evolutionary featuses
thar differentiates
mammals from

repriles. The
upper jaw does

Chimpanzee skull not move.

Teeth

Most mammals have four different types of teeth: incisors, canines,

premolars, and molars. The way in which chese develop differs

depending on diet and lifestyle. The skull, small at birth, grows

quickly, and, in order to have 57,4,

teeth that fit the fully grown |

| jaws, mammals typically have | B\ /
two sets — milk and adult.

Premolar
|

Carnassial [ncisor,

premolar
|

o A A

»

Dog teeth from upper jaw
\ Canine

Carnivore teeth

Most carnivores have large
canines to catch and grip prey.
Their last upper premolar and
first lower molar are arranged

to shear against one another like
scissors and are called carnassials.

African
r‘/l'p[umr

molar

Lion skull

Coypu skull
Asian elephant
malar

<
-

Carnassials
Elephant teeth

Elephants eat coarse
food and their teeth

Rodent teeth

Rodents’ incisors keep growing
and have hard enamel only
on the front. The teeth wear
down behind, keeping them
sharp. Rodents have a gap

wear down very quickly.
They have three
premolars and chree
molars in cach quarter,
but use only onc ata
time. As one hecomes
worn out, the next one

between their incisors and

premolars. They can seal off
their mouths while gnawing
inedible substances. slides into place.

All mammals have
the same basic skeleton

number of neck bones as a
human, for example. Around
this bony framework, a vast
number of different body
shapes have evolved, and
these reflect the lifestyle

of the species involved.

Heavy head acts Horse’s spine has to Powerful
[ as a balance 1o be very rigid o hindguarters
the body during support its weight. needed for
IOVENENT, ( propulsion.

the same

. y /
18 paiis| L
of ribs ) Stifle /
Joint! =3
1
— Knee

g/ \ Hock

_ Fettock joine

Cannon bone 13

Skeleton
of a horse

_ Pedal bone

Backbone
The backbone consists of bones called vertebrae, which
hinge against one another and act as a flexible

L
. ‘{ic,
s

Shoulder -

blades
Hair

aitach here.

i This is one of the key features that sets mammals apart
from other animals. Some mammals, such as the musk ox,
are obviously hairy while others appear to have no hair at all.
Elephants have only a sparse covering while whales have just tiny
whiskers when they are young. Most of the hair of armadillos and
pangolins has been replaced by scales.

Hedgehog
. . .unromng

support for the rest of the skeleton. The spinal
cord ~ the main highway of the central Hips attach to

> e o
nervous system — runs through // sacriem (fused
; vertebrae).

the backbone. *
< ”Mr} Backbone of a red fox

Protective hair Asian
| Most of a hedgehog’s hairs have become short-
clawed

thickened and stiffened to form spines.
These are pointed at the outer end and
form a rounded bulb under the skin. It
threatened, a hedgehog will roll into a tight
ball, erecting its prickly spines, which point
| in all directions.

otters

Waterproof hair
* Orters have thick underfur that is kept
Long. stiff  dry by the dense guard hairs of their
| whiskers outer coats. Orrers have to groom
| regularly, and sea-going species often
have to wash the sale from their coats
in fresh watcer.

Sensitive hairs

A cat’s whiskers are stiff hairs thac
project mainly from its face around

the mouth, eyes, and cheeks. They are
highly sensitive, and a cat can use them
to avoid objects and iudgr: the size of
openings in toral darkness.




MAMMALS

Scent glands

Most mammals live in a world dominated

Temperature control Keeping cool
Elephants have a high

Some mammal species keep their ; )
\"UlLHTlC u l'('l.l[llln 1w

temperatures at the same level. their surface area and by smell, and scent is very important for
Others allow their temperatures to can become too hor. transmitting various items of information.
vary considerably, and save energy rful:“]‘"zt’;:E“:‘”:}I“ﬂ; Scent glands can be found in many

by hibernating in the winter or by e otibent s different places on mammals — on the
going into a state of torpor when at the back. The blood cheeks of cats, under the tails of badgers,

leaving the ears is 19° C
(66.2° F) cooler than
fhk' h[ﬂud CII[L‘[‘I‘Hg.

under the chins of rabbits, and on the
heels of deer. Scent can also be deposited
in many different ways.

at rest. Their temperature may fall
almost to freezing point and their
metabolic rate slows down.

Large blood vessels” L.
Communication

50”1‘.’ n].ﬂ“ﬂld[s\ \llLil as ll)r'(_'[hlb.
leave traces of scent to

pass on information to
others of their species.
They paste scent on
stems of grasses, from
which it may be
possible to tell

cheir sex, sexual

Elephant's ear

Sweat glands

Primates. such as monkeys and
. <ip(.')‘ I'lﬂ\'i_' sweat gl-l]]dﬁ -l“
over rtheir skin. The sweart
(_'\'.Ip(!rﬂ(l_‘s '.'l“[.l rhi_( Pl'ol‘l'b‘ﬁ

Heat loss
Many small bats
have difficulty in
keeping warm, because
their wings consist of a large
arca of uninsulated skin from
which they lose hear. When
at rest, they save energy by

cools the animals. Dogs
have sweat glands

nn'l\- on the _\()lL‘.\
of their feer. To status, and dier.
help keep cool. they pant o allow
their saliva ro evaporate.

allowing their body temperature Identification
to fall to that of their surroundings. A badger uses a gland under
Surface area its rail to deposit scent on
Polar bears have the other members of its
a low surface- social group. The rest of the
to-volume social group do the same |
ratio. {The and a composite scent is
larger the builc up. This is a sort of
animal the family smell, and strangers
smaller its can be readily recognized.

surface area in
relation to its
volume.) This EStabliShing
means they are | dominance
able to conserve Dwarf mongooses use scent

Size Acctic fox

Arctic foxes live in the

cold far north. They are smaller than heat better than from glands in their cheeks

other foxes, such as the red fox, which live the smaller brown to pass on information

in temperate climates, and therefore need o bears, which live about their social status 0

cat less. In winter, when it is really cold, in warmer other members of their

red foxes can forage less often and stay  Brown climares, pack. This helps them o |

establish dominance.

curled up in their warm dens instead. bear Polar bear
g

Damestic cars usually
heave four or f

kittens in a litter.

Kittens are
born deaf
aird blind

Reproduction

i The most common form of mammalian
reproduction is placental reproduction.
After a successful mating, the embryo

is attached to the mother’s urerus

via a placenta through which it
absorbs nutrients from its mother

and expels waste products. It is this
placenta that forms the main part

Of the :{ﬂel‘bl!‘[b, which is expelled the birch canal and expelled kitten, which stimulates it to with the kitten. In the wild, it to suckle from her within
IITlI]lL"dlfl(Cl}’ ﬁf[Cl’ the birrh into the outside world. take its first breach. would attract pud;m)r( if lefe. an hour of hirth.

of the baby mammal.

/. The morther licks and
] After nine weeks' gestation, “y The mother licks the 3 The mother then cats the "1 dries all her kitrens
the kireens are pushed down o membrane away from the ./ placenta that was expelled repeatedly. They will begin

Wallaby and young

Marsupials
While in the mother’s uterus, a marsupial

Parental care embryo lives mainly on a yolk-sac.

Female mammals feed their

It is borrr premarure after
abour 12 days and
follows a trail of saliva
left by the mother,

young on I]li“\' L'XLTC[L"J
from their mammary

glands, bur parenral

care does not stop Delayed implantation Monotremes crawling through

there. For some Grey seals come on land to give Monorremes, such as the placypus, her fur to her )

species, such as birth and mate once a year. Their  lay eggs. The platypus incubates pouch, “'h."” i,

gorillas, parenral gestation period is less than 12 the eggs in a nest, and after they starts to drink milk

guidance, teaching, months, so the embryo floars, harch, feeds the voung on milk from a nipple.

and protection can go unattached to the mother, for that runs from mammary glands

on for many years. some months after mating. on to the mother’s fur.
LRSI ANIMALS ANIMAL KANGAROOS AND MONKEYS AND RATS AND REPRODUCTION  SKELETON  SKIN, HAIR,
MORE BEHAVIOUR ~ OTHER MARSUPIALS ~ OTHER PRIMATES ~ OTHER RODENTS AND NAILS
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Rusty-coloured patch
| gives this wallaby
ite name.

Spotted hyena is the
second largest carnivore
in Africa.

Koala is an

Red-

necked
wallaby is
a marsupial, and

Australian marsupial By W
that lives on cucalyprus N
leaves and spends much !

African
elephant is the
ldrgt‘sr L\“d
mammal. [ts
nose and top lip
form a rrunk.

of its time asleep.
carries its young
in its

pouch.

Defensive
spines .

Sumatran Huge
£
paws,

|

Short-beaked echidna

from Australia is a

rhinoceros is the

.\l'ﬂ(-l”CSl l'hill() (llld iS -
Stripes camouflage
pes effeag L

the tiger in long |

I 4 grass and forests.

Indian tiger is on the verge of
extinction in the wild.

mammal that [ays eggs.

very rare. It lives in
Southeast As

Common raccoon
hils ({c.‘(rr()us f‘ronr
paws with
which it

European mole v :
is adapted t0 an f§L‘IS f?r
undcrgr()und food in
lifestyle and is a

capable digger.

water.

Camel can survive for long
periods using the far
stoved I irs

hurip.

European rabbit is a lagomorph Common weasel is one of the
thac lives in large social groups. smallest carnivares, but can
. . single-handedly catch and

__Antlers are shed and 5 r e
il kill prey larger than icself.

g

Vt’({’?'au/ﬂ ('l’t":]/ :‘/4’117'.

Dromedary lives in
the desert areas of
North Africa and

southwest Asia.

Reindeer is the
only deer to have a

Long legs keep
the dromedary’s
body high off
ihe ground in

the cooler air. .~

. Hollow hairs

contain air,
which traps
bod}' beat,

turry nose, which
allows it to forage

Zebras stripes /
iy confise

comfortably in the

y : Broad feet prevent
snows of the Arctic.

predators. the camel sinking
into the sand in
the desert.
Ring-tailed lemur Western lowland gorilla is Common zebra lives in family

evolved on the one of three gorilla sub-species  groups led by a sallion.

island of — the largest living primates.

Madagascar Polar bear is the

largest land carnivore
g

and occurs
n}owheru and one of seven
else. species in the bear

family.

Manatee is a herbivorous

k=

sea mammnal
related o
clephants.

Meerkat belongs
to the mongoose
family. It lives
in social groups
in the Kalahari
Desert.,

/
Gorillas )'f(ep 7
in trees and
bushes.
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MANDELA, NELSON

IN THE STRUGGLE by black South Africans to get rid
of the policy of apartheid, Nelson Mandela stands
out above all others. His work with the African
National Congress and his constant campaigning for
the rlghts of black people eventually led to his imprisonment. For
27 years Mandela was kept in prison, refusing offers for his release
except on his own terms. The South African government finally
set him free in 1990. In 1993 he won the Nobel Peace Prize with
white leader F W de Klerk for their work in bringing
peace and reconciliation to their country.

The following year, he was elected president

of the country that had imprisoned him.

Early life
Melson Mandela was born
the son of a Xhosa chief in
Myezo, Transkei, in 1918.
He went 1o local schools,
and then o Healdtown,
the top school for black
children. He then studied
at the University College,
Fort Hare, before reading
Jaw ar Witwatersrand
University. Once qualified, he
practised law in Johannesburg.

African National Congress

The African National Congress (ANC) was founded
in 1912 to protect and advance the interests of black
people in South Africa. As a young man in
Johannesburg, Mandela met civil-righes activist
Walter Sisulu, who introduced him to the ANC and
was to become a lifelong :
friend. Mandela became
active in the ANC’s Youth
League and joined the ANC
executive in 1950. Mandela
travelled widely in South
Africa for the ANC,
championing its ideal of a free,
multiracial, democratic government.

Sharpeville

On 21 March 1960, in one of the worst civilian massacres i
South Africa, police opened fire on a demonstration against
the pass laws in the township of Sharpeville, southwest of
Johannesburg, Sixry-nine Africans were killed and nearly
400 wounded. The demonstration was part of a
campaign of civil disobedience, organized to force the

government to change the faws. A state of emergency
was then declared across South Africa, which faced
widespread internatianal criticism for the shootings.

Burning his pass

Every black African was required by the law to

carry a pass book at all rimes that restricred
access to whire-only areas. Along with
many others, Mandela refused to carry his

pass, joined protests against these unjust,
racist apartheid laws, and demonstrated

Mandela burns -~
publicly by burning his own pass.

his pass book -~

Mandela and Sisulu

Boycotts | President

Imprisonment

In 1961 the ANC was banned and its leaders
arrested. At first Mandela evaded caprure, but
he was finally caught and jailed for five years.
While in prison, he was charged under the
Suppression of Communism Act for
organizing sabotage and trying to cause
revolution. In June 1964, he was sentenced to
life imprisonment. He spent much of the time
in a maximum security prison on Robben
Island, but was moved in 1985 to a Cape
Town hospital and then to a less secure prison.

Winnie Mandela

In 1961, Mandela married
Winnie Mdikizela, his
second wife. While he was
in prison, she campaigned
tirelessly for his release and
for the ANC. However,
some of her own political
activities attracted
considerable controversy,
l”lll ;{{[Cl‘ hl\ rC]C;lSC {r()n'l
prison in 1990, the couple
separated and later
divorced in 1996.

AFRICA,
HISTORY OF

GOVERNMENTS
AND POLITICS

Around the world, anti-apartheid
campaigners boycotted South
African produce, such as fruit and
wine, in protest against apartheid
and Mandela’s imprisonment.
The boycorts, which included

a complete ban on sporting

links, did much to persuade the
apartheid government to release
Mandela and negotiate

with him.

Fruit from South Africa

Freedom

On 2 February, 1990, South
African president F W de Klerk
lifted the ban on the ANC. Nine
days later Nelson Mandela walked
out of Victor Verster prison, near
Cape Town, after 27 years behind
bars. His release was greeted by
celebrations all over the world.

HUMAN RIGHTS

After his release from prison, Mandela
began negotiations with the South
African government to abolish apartheid
and introduce multiracial government.
Free elections were held in April, 1994,
resulting in an overwhelming victory

for the ANC. The following month,
Mandela became the first black president

i N
of South Africa. The new government Mandela and de Klerk
began the long and difficult task of

modernizing and stabilizing the country.

NELSON MAVDEU\

1918 Born, son of a chief of the
Xhosa people, Transkei province

1944 Joins the Youth League of the
ANC.

11‘)50 Becomes part of the ANC's

| executive.

1961 Imprisoned for his leadership of
the ANC.

1964 Sentenced to life imprisonment
for trying to cause revolution.

1990 Released from prison.
1994 Becomes South Africa’s first
black president.

SOUTH AFRICA,
HISTORY OF

SOUTH AFRICA

SOCIETIES,
HUMAN




MAORIS aND POLYNESIAN

FROM ABOUT 1300 BC, peoples from

- Southeast Asia began an epic journey
4 across the uncharted waters of the Pacific,
! settling the scattered island archipelagos.
They took seeds and livestock with them and
soon established small farming communities.
From about the 9th century AD, groups of

settlers began to reach the large islands of New
Zealand, where over several centuries they
evolved the unique Maori culture.

Polynesians
The Polynesians lived by

farming tropical fruits such
as yams, breadfruit, and taro,
and raising pigs and chickens.
They supplemented their diet
with fish. Uncil Europeans
arrived in the 18th century,
the Polynesians had no
knowledge of metal, but
they were expert craftworkers
in wood, stone, bone, and
shell. Today, many islanders
continue the traditional
farming way of life.

Religion

Polynesians worshipped
many deities in claborate
temple complexes, or
marge. Their lives were
ruled by the idea of
“tabno™: certain practices,
people, or things were
considered to be sacred,
and any crimes against
them were punished.
Their religious and
everyday rulers, or chiefs,
were protected by the
rules of taboo, and were
therefore extremely
powerful.

Wood carving
of Polynesian god

Maoris
The warlike Maoris of New Zealand lived by
fishing, farming, and hunting. They decorated
their bodies with tattoo designs to enhance
their appearance, and to provide camouflage
in times of war. The Maoris
resisted the British colonization
of their island in the 19th
century, and a series of
bloody wars followed. Peace
was reached by 1880.

T Maihi represents
the ancestors

Arms,

Meeting house

The tocus of Maort life is the
meeting house, a large wooden
building, elaborately carved
with curved shapes and spirals.
[t often symbolizes the body of
a specific ancestor: the ridge
pole is the ancestor’s spine,
while the rafters represent the
ribs. The meeting house is a
place for official business,
communal decisions, weddings,
funerals, and other rituals. The
square, or marae, in front of
the meeting house is sometimes
used ftor open-air debates.

Tatau (door) i

\
e poutokomanwa
supports the ridge

pole.

Whakama
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| Settlement
of the Pacific

Peoples from New Guinea
reached the island of Fiji in
about 1300 BC. They then
made their way, via Samoa
and Tonga, into Polynesia.
They reached the Marquesas
Islands in about 200 BC,
and from there travelled vast
distances to Hawaii, Easter

Island, and New Zealand.

M ]

- 1

New Zealand ¢

) J
/

Navigation
The Polynesians sailed the
Pacific in canoes, navigating

| by the position of the Sun

| and stars. Stick charts,
which used cowrie shells to
indicare the positions of the
islands and sticks to
represent the cutrents, were
used as maritime maps.

Easter Island statues

On Easter Island, at the cascern edge of Polynesia, the peoples
carved massive stitues, which stood on raised p]nrfﬂrm-u called abus.
[t is not known why these statues were made, but they are thought
to have religious significance. The statues, many as high as 12 m
(40 ft), were Jutu.xlly carved in stone quarries, Once finished I|IC}'

were transported using a combination of sledges, trestles, ropes,
and sheer strength, and then levered up w their final position.

Measuring a statue on Easter Island

Maoris today
Today, Maoris account
for about 10 per cent
of the population of
MNew Zealand. There
is still a grear deal of
resentment between
the Maoris and the

Rafiers lead down ro
__ﬁg;rn'r of other
ancestors around

f/}(' Il"/l/il".

government. For many
vears the Maoris fele
that the 19th-century
peace treaties signed with the British had not been honoured, and
fought for ancestral lands that had been raken by colonists. In 1995
the British crown apologised to the Maoris, and the 1998 Waitangi Y
Tribunal ordered a return of lands. The Maoris continue to protect
their language and culwure.

-[;17(' !\C’I‘Ll['ll IZ';U?'_C(H;T
the head of the
ancesior.

Raparapa are
the ancestors

Jingers.

Maori society
Maori society was divided into many tribes,
and warfare berween them was common.
Many still uphold these tribal tradirions.
The All Blacks rugby team’s saka dance,
performed on rughy fields across the
world, is a legacy of the Maori war dance,

p? T and is a eesture of ageression and deflance.
hau :,r’/u'(‘.f',’ MALJplhl (window) £ B~ arch

D C

FIND OUT
MORE

ART, COOK,
HISTORY OF JAMES

e

HoUSES
AND HOMES

MYTHS AND
LEGENDS

NAVIGATION

NEW ZFALAND,  POLYNESIA

HISTORY OF

NEW ZEALAND S(})(;l[—.'l'lt‘S,

TUMAN

531




Map by Dtalian Enrico Martello,
e 1470 showing area around

Mediterranean.
‘ x

~ THROUGHOUT HISTORY, maps have been
used to survey and record territory, plot
=/ routes, and reflect our knowledge of the
world’s geography. Many of the principles used in
modern mapping were laid out by classical Greek
geographers, such as Ptolemy. Over time, new T
discoveries in mathemartics, astronomy,
and space technology have
. transformed mapmaking.

Key/Legend
: : o Capital city

‘ Map projections o
Cartographers (mapmakers) use I8 s

‘ different projections to show the Road
spherical surface of the Earth on a = Railway

| flat piece of paper. All projections lc“k"“ g

| involve some distortion of the | ¥ b‘:::l;;:‘
globe. Cartographers must, therefore | 4 ajrpar

choose projections that best suit the |
b
purpose of the map. ‘

)

10

Compass point
indicates
magnetic Norih.

o

Cylindrical

/

&

Early maps

The first map was made
in Babylon in about
2500 BC. Mapmaking
was revolutionized in the
15th century by
explorers, who increased
their knowledge of the
size and geography of
the globe.

n

Map of Iberia, Western
Furope

Lines of latitude
are a series of
horizonal lines
which represent
distances north
and south from
the Equaror.

_ Lines of longitude are

/ arids of verrical lines thac

join the poles at each end
of the Earth’s axis, o
show cast-west distances.

Parts of a map

[n this projection, the Earth’s sphere is
l “unwrapped” from a cylinder onto a flar surface |
| to muake a rectangular shape. The lines of

Relief represents the height /
of the land. Different

techniques, such as contour

Most maps use a similar range of
symbols, known as conventions,

lines or colours, are used o

/ which are instantly recognizable. The |

longirude and latitude are shown as a regular
arid of straight lines. Visually, the Earch’s surface
becomes more distorted towards the poles. The
most common world map is Gerardus Mercaror's
projection, which was devised in 1569.

) 4{' H ! 7 . Conical
A \ | )\ This projection
‘ A J \ ] may be used for
X i/, . making reeional
maps. The globe
is projected on
to a cone which, when
opened, forms the map. The
lines of longitude converge |
towards the apex of the cone,

often above one of the poles.

Azimuthal |
In this projection, the image gives the |
impression of looking at the Farth from space.
The surface of the globe is projected onro a flat
sheer, which touches the globe at the point that
lies at the cencre of the map. Because distortion |
increases as you move away from the centre of |

the map, this projection is often used for
mapping polar regions.

give accurare heighr readings.

These maps cover fairly small
areas such as cowns and ciries.
Most people use these maps
o find individual streets,
railway stadons, and haspicals,
as well as particular places of
interest such as parks,
museums, and churches.

i FIND OUT ASTRONOMY
MORE

COLUMBUS,
CHRISTOPHER

EXPLORATION
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e

The scale bar shows the
relacionship berween distance
on a map and the corresponding
distance on the Earth’s surface.

"~

different kinds of type, and symbols
— are explained in the key or legend.

= Types of maps

"~ Maps are used for different reasons, and their style varies
according to their purpose. Some are used to find a route,
others record settlements and land division. Satellite maps
record landscape features of parts of the Earth's surface. ;

main conventions used — colours,

Road maps

One of the most frequently used categories of
route maps is the road map. Different classes of
road are represented by colour and widrh of line,
so it is possible to differendarte instantly berween
a motorway and a minor road.

MAGNESTISM INAVIGATION

SATELLITES

Satellite maps

Satellites orbiting the globe are used o
abserve and record the Earth’s surface. By
using remore sensing equipment, they can

pick up energy from human setdements,
[()L'kﬁ. water, &il!d VCgL’tﬂ.inn, leld U'IU'IS[H[C

it into images. Sarellite images are used o
Create highly accurate maps.

SPACE TRAVEL

EXPLORATION
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MARSH AND SWAMP WILDLIFE

THE SALT AND FRESHWATER wetlands of Marshes and swamps
the world provlde some of nature’s finest Wetlands often develop on coastal flats, alongside rivers, lakes,

havens for wildlife. These areas where and estuaries, and in inland depressions where water cannot |
quickly drain away. Wetlands vary according to terrain, water

= shallow, SUH or slow- mOVIHg water conditions, and climate. Marshes are areas of poorly drained

Inlngles with emergent Vege[amon are Commonly land; swamps are areas of permanently waterlogged ground
are usuall . Oth f wetland includ

called marshes and swamps, and act as a crossroads thatare-umes Iy ovegrgems: Othes ByposgFmetona ingiude

mossy upland pear bogs, low-lying flood meadows, mangrove

between land and aquatiC habitats. The animals that swamps, saltmarshes lining river mouths, and dense reedbeds.
live here are adapted to exploit
food opportunities, avoid danger,
move around easily in their habitat,
and cope with changes in water
levels. Saltwater wetlands undergo
daily changes in water level with
the ebb and flow of the tides,
whereas freshwater wetlands
undergo changes throughout the
year as water levels rise and fall,
and some even dry out completely.

. Reeds often

grow at the

waters edye.

. Many animals
furk below

the water’s
Okavango delta, Botswana surface.

- Witer lilies provide
perches for some animals.

Large nose, or proboscis, of male

i ita antelope
\ may reach 7.5 cm (3 in) in /crzgr/_:. Si tunga p

T'he sitatunga of tropical Africa is more
at home in wetland habitats than any

Mammals

Mammals that live in
marshes and swamps swim or
wallow regularly, or can move
over flimsy vegetation and soft
mud without sinking. They range
in size from tiny harvest mice Proboscis
that cling to reed stems, to hefty monkey
giants such as hippos and rhinos,  Salowawer flooding and

other antelope. It can swim well, even

in dccp water, and L‘.';:.ily copes with
walking over treacherously swampy
surfaces. Flexible joints in its feer mean
the antelope can splay out its long hooves,
and so spread its weighr on soft ground.

Webbed soes make

HROVEIent il WAler

Capybara

The wetlands of South America are the

Wetlands are important havens  the changing tides make } easier. home of the capybara — the largest of
- ) N a mangrove swamp a hostile environment for most the world’s rodents. Family groups of
fOl mammals such as tgers, ground-based mammals, whereas ree-dwelling capybara spend most of the time in and
Jaguars, and otters, threatened monkeys can climb among the branches of the around water. They are good swimmers,

ClSC\VhCl’C, as human hunters mangroves, well above the rising water. The and submerge themselves in water to
strange-looking proboscis monkey feeds mainly

have dlfﬁculty in this eerrain. avoid enemies, leaving just their eves

and nostrils poking above the surface.

on mangrove leaves around the coast of Borneo.

TS s — = — .

Large . i o e
e Birds Amphibians

\Very sensitive Marshes and swamps are ideal habitats for birds. The mixture Both tropical and temperate freshwater
anﬁjﬁj_fi/’ji of open water, I]]L.JC.[d)’ ‘shaJlows. and emergent vegetation provides vyerlands are ideal habiracs for amphibiax.ls.
when i dives  Teeding opportunities for many birds, including waterfowl, waders | Frogs, toads, salamanders, and newts relish
below warer. such as redshanks, and aerial predators. The dense vegetation the part-land, part-water environment.
: also provides a safe place for birds, such as reed warblers, to Few amphibians can tolerate salewater

roost. Many birds fly from other habitats into marshy areas, but ! habitats because of their permeable skin.
few dry-land predators will tread through water to follow them. |

/JU:[{(' ear rfr.'m! t‘”/lbl{'.\'

Malachite kingfisher _ _ American bullfrog 7
This is a common waterside Bistern is well European bittern Well known for its s
bird across most of tropical camouflaged | Reedy European marshes are the deep. loud croaks, the Long legs for
Africa. It perches on reeds, in the reeds. 3 home of the bittern, a wading American bullfrog is leaping
mangroves, and other bird, whose narrow-striped suited to life in wetlands.

swampland plants to scan plumage provides excellent Webbed feet help it swim,

the water below for signs camouflage against surrounding and eyes on the top of its

of prey. On sighting a small reed stems. When the bird head allow it to see when

fish or dragonfly larva near senses danger, it raises its long, submerged in water. It

the surface, the kingfisher sharp bill upwards, to accentuate | spends its time in and out

dives down to snatch the its camouflage and make it of the water, and cats various

unwary victim in irs bill. almost impassible to detect. I prey, including smaller frogs.




MARSH AND SWAMP WILDLIFE

Reptiles

Marshes and swamps are some of the best places to see
reptiles in tropical regions. Crocodiles and turtles often
bask in the sunshine at the water’s edge, and freshwater
and saltwater wetlands also harbour lizards, such as
green iguanas. Venomous and non-venomous snakes
are common predators in swamps where they slither
through the vegetation or swim

across the shallow warer.
can lie hideden below water

Caimy

while still able to see and breathe.

Snapping turtle
Lurking unseen on the
swamp bed among
‘-qult[iL‘ \'l:gL'Ti][if?:'], rhl

Strong teeth to

seize and chew prey. . Loy
55 snapping turte of Norch

and South America is a
patient, but fearsome

Spectacled caiman
Although smaller than crocodiles
and alligators, the caimans of predator. As soon as any
South America can still grow to suitably sized prey such
nearly 3 m (10 fr) in length and as fish, frogs, waterbirds,
are large enough to carry off a or rodents draw oo close,
tull-grown capybara in their many-roothed jaws. In the the turde shoots its head
vast wetlands of the Brazilian Pantanal, the spectacled

caiman is still the most common large predator, despite

forwards with lighting
speed and clamps irs jaws

its popularion having been severely reduced by hunters. shur around its victim,

Fish
The dense vegetation, fluctuating water levels, and often

oxygen-poor water of marshes and swamps have created

many adaptations in the fish thar live there. For example,
freshwater angelfish have flattened bodies to slip easily

among the stems of underwater plants. Lungfish bury

themselves in mud when pools dry up, while

Siamese fighting fish can breathe air from

the surface if the water becomes stagnant. &

Fistr ains
jets of water
ar insects
to knock

them off

leaves.

Archer fish
In the mangrove swamps of Southcast
Asia, ¢

the surface of the water. Even insects

Front fin .

rcher fish may pick up insects from

resting on leaves are not safe. The archer
fish can spit a precisely aimed jer of
water up to | m (3.3 ft) high, o bring

unsuspecting prey down into its jaws.

Pischer plants contain
enzymes to digest their prey.

Plants

Plants that thrive best in marshes and swamps
are those adapted to growing in waterlogged soil
and capable of efficiently channelling air from
the leaves to the oxygen-starved, submerged
roots. Most wetland plants are non-woody, such
as low-growing herbs and mosses and rall,
narrow-stemmed reeds and papyrus.
Some large woody plants do grow
in wetlands, including willows,
swamp cypress, and mangroves.

Pitcher plant

Reeds

Tall, thin-stemmed reeds grow closely together in
shallow water to form dense reedbeds at the edges
of lowland lakes. As old plants decay and trap
sediment, the base of the reedbed builds up undil it
rises above the warter level, E ventually, che bed dries
out, and new plants colonize che former marsh.

LRI AMPHIBIANS CARNIVQIR()US CROCODILES  FisH
PLANTS

MORE

The mangrove snake
spends mast of {5 time
in mangrove trees.

(GRASSES, RUSHES

Mudskippers
Mudskippers live in

mangrove swamps. When the

tide retreats, they do nor
need to cravel wich it Seiff
front fins act like legs and
enable them o skip abour on
the mud. As long as their
skin remains moist, they are

C()lli[-()l [.lh!i_‘ out Ul- walet

Maotled skin
 for camonflage

Carnivorous plants
These mear-caring plants
obrain nucrients from insects’
badies, in addidon to making
food by phorosynthesis.
They are common in bogs
and marshes where it is hard
o extract nutrients from soil.
Pitcher plauls, sundews, and
flytraps have special devices
to trap or ensnarce their prey.

Mangroves

Tropical shores are often
lined with mangrove
swamps. Mangroves can
tolerate being submerged

in salovater up to their stems.
The leaves secrete excess salt,
and parts of the roots project
above the swamp mud w
absorb oxygen dircctly from
the air when the dde is out.

AND SEDGES

HERONS, STORKS
AND FILAMINGOLS

Mangrove snake
The beaurifully patterned

mangrove snake patrols the mangrove
swamps of Southeast Asia. It spends
maost of the day draped over a branch
of & mangrove tree. Later in the day it
descends to hunt among the branches
and foliage for birds and their nests,
which it raids for their young. It bites
its prey and injects venom through
y_ruuvud fangs. Sometimes it moves right
down to the mud (o snarch other prey.

Invertebrates

Wetlands are home to a huge diversity of
invertebrates. Insects and spiders live on”
plants, crustaceans and the larvae of

insects, such as mosquitoes, live in water,
and worms and shellfish remain buried in
mud. They feed on plants, debris, or hunt
each other. They themselves provide food
for many larger marsh and swamp animals.

Great raft spider
I'his large spider — females may
be more than 2 em (0.8 in)
long — lives in marshy arcas
of Brirain. It hunts from

vegeration ar Il'l&’ Warers

It lures small fish

surface.
by tpping the water with
its front legs, then lunges

ro attack them with irs fangs.

N\ Emperor dragonfly
I'his large dragonfly lives in
B, wetlands in Britain, Males
: are normally bright blue and
7 females green. On summer
days adults hunt back and

forth aver pools, chasing
other {lying insects. If
their homes dry up
during a drought,
emperor dragonflics

\\ Its
normally migrate long
bright colour bas distances to search
faded after preservation. for new breeding sites.
Fiddler crab

Holes doteed across the bed of @ mangrove swamp are
the burrows of fiddler crabs. When the seawater retreats,
the crabs emerge to scoop edible morsels from the mud.
Males use only their smaller claw for feeding. The other
claw, hugely enlarged and vividly coloured, is mainly for
show. The male waves it ar females to artract them ro
mate and brandishes it to ward off other males from his

patch of mud, using itas a

weapon if a rival does not
back down,

Huge
right pincer

of male

REPTILES

PHOTOSYNTHESIS SNAKES




MARSHALL ISLANDS sce PACIFIC, SOUTHWEST » MARSUPIALS see KANGAROOS AND OTHER MARSUPIALS » MARTENS sce WEASELS AND MARTENS

MARX, KARL

ACROSS EUROPE, the Industrial Revolution
created huge differences in wealth between
capitalists, who owned the factories and took the
proﬁt and workers, who produced the wealth. The German
philosopher Karl Marx created a radical new plan to end this
system. With the rallying cry of “Working men of all

he set out a theory of history that
made economics the driving force of every event. He
believed that a class struggle would break out between
capitalists and workers, and that workers would one day
construct a classless, communist society. Marx’s ideas were
ignored during his lifetime, but had an enormous impact
on the history of the 20th century.

countries, unite!”,

Das Kapital

Marx’s life-time work was a study “to

lay bare the laws of motion of capitalist
society”. The first volume of Das Kapital
was published in 1867; two more volumes
appeared after his death. In Das Kapital,
Marx set out to explain why working
people are exploited in capitalist societies.
He predicted that capitalism would fail,
giving way to a classless communist society.

Marx in London
Marx lived in Germany

in 1848, but was charged
with high treason and fled.
eventually, to London.

“There he spent the rest
of his life in poverty,
supported by money from §
Engels and income from
journalism. He devoted his

life to studying capitalism.  19th-century London street

The First
International

The First International
Working Men’s Association
was established by Marx
in 1864 to further his
ideas and to co-ordinate
revolutionary activities
around the world. After

a series of rows between
Marx, who favoured strong
central control, and

the anarchist Mikhail
Bakunin, who favoured
local power, the First
International dissolved

itself in 1876.

The Communist Manifesto

In 1848, Marx and Engels wrote The Communist
Manifesto. Opening with the words:
of all hitherro existing society is the history of class .
struggles”, the book describes communism and
~ urges workers to overthrow the bourgeoisic — those
who possess capital and property
themselves. The manifesto was hugely influential in

Early life

Marx was born into a

read law but was more
interested in history and

upper classes.

the development of communism.

| 1848 revolutions
In 1848, revolutions broke out

‘ in many European countries.
They occurred independently
of each other, but had much
in common, as discontent
against rulers crupred onw the
streers. The revolutions were
quickly crushed, but they gave
Marx hope chat a full-scale

‘ communist revolution would
soon break out,

Ruulunouanes fighting
on the streets of Vienna.

philosophy. Marx became
strongly cridical of religion
and the luxurious life of che

“The history

~ and take power

German-Jewish family in the
Rhineland town of Trier in
1818. He studied at Bonn
and then Berlin, where he

| Friedrich Engels

Engels (1820-95) was born in Germany
but spent much of his life working in his
fathers texrile business in Manchester,

| England. There he became interested in

| the conditions of working people, and
used his considerable wealth to support
Marx in his writing and research. After
Marx’s death, he edited and had published
the final nwo volumes of Das Kapital

ey SR

The Paris Commune

Alter the defear of France in the war with Prussia in 1871, the ‘
citizens of Paris refused t accept the entry of German troops

into the city. They rase in revolt and set up a government, or |
Commune, based on Frances revolutions ary government of

1792. They were put down with grear severity. Many of the

of the Commune was a bitter blow to communists everywhere.

FIND OUT CoLD EUROPE,

GOVERNMENTS

Communards were influenced by Man's ideals, and the defear

= Death of Marx KARL MARX
) Tired, dispirited, and plagued N . ]
by ill-health, Mars wiote a 1818 Born in Trier, Rhincland.
steady stream of books and 183541 Studies in Bonn and
articles in his lacer life. He | Berlin.
died in March _IHSS: his 1842 Works as a newspaper editor
much-loved wife and daughrer in Cologne,
both died before him. Mars p
gty . . 3 1843 Marries Jenny von
was buried in Highgate Westohale /
Cemerary in North London. St e
1848 Writes The Comnnist
Memorial to Manifésto with Friedrich Engels.
| Marx | 1849 Flees to London, where he |
| spends most of the remaining
years of his life.
1864 Forms the International
Working Men's Association
| know as the “First
International”.
1867 Publishes the first volume of
Das Kapital
— \\1883 Dies in London.
INDUSTRIAL RUSSIAN SOCIETIES, SOVIET TRADE AND
REVOLUTION REVOLUTION HUMAN

ol d’l

UNION INDUSTRY ‘
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MATHEMATICS

WE ARE ALL MATHEMATICIANS,
because we all use numbers in
our daily lives. The study of
numbers, shapes, and quantities
is called mathematics. People invented
mathematics long ago to help them count and
measure things, survey land, and construct
buildings. Mathematics is an essential tool for
understanding the world around us. Today,
scientists use it to test their theories, engineers
use it to design new machines and structures,
and businesses use it to monitor
their sales and income. There
are many different branches of
mathematics, including
geometry and statistics.

Pyramid | /
Cone /
Acute angles are

less than 90°. Right angle

\ T/ Angles |

An angle is a measute |

Null
angle Obtuse of how much an
\ angles are bi h |
go \ between 90°  Object turns, or the
3600 and 180°. amount of rotation |
between two lines that I
/' Reflex meet. A clock’s hands,
Round { angles are for ex&mple, move
o X between 180°  through various angles
® 240° and 360°. as time passes. The l
Types of angle minute hand makes

Angles are measured in units called degrees (%).
An angle of 0% is a null or zero angle. The
angle between the lines that meet at a corner of
a square is 90, and is called a right angle. One
complete trn of 360° forms a round angle.

one complete turn
every hour, and the
hour hand makes one
turn every 12 hours.

Right- angled tr1angles

A right-angled triangle is a triangle in which two of the sides
meet at an angle of 90°. Engineers, mathematicians, and
scientists use such triangles to find heights or lengths.
There are two ways of doing this. Knowing the lengths of
two sides of a right-angled triangle, you can find the length
of the third using Pythagoras’ theorem, named after the
Greek philosopher Pythagoras (c.580—c.500 BC). Trigonometry

uses the angles of a triangle to find the lengths of its sides.

Trigonometry

A righl-:mgh:d triangle’s angles
are directly related to the
lengths of its sides by three
special ratias called the
rangent, sine, and cosine. A

Line of sight to
_top of wower
-~

Observers

|
* :
,-,':&, . position
S \

| \\ person 659 m (2,162 fi) from a
] Ny \ tower and looking up at an angle
| l e \ of 40° to see its top can use %
i “-\\ \  trigonometry to find its height. The -
1 659 m 40° distance mulrlphcd by the tangent of 40° v
L 1‘—&.162 ft) —/ - (0.839) gives a height of 553 m (1.814 fr).

2-D shapes around the home

Polygons, such as
squares and wriangles,
are flat shapes with
three or more
straight sides.

Squares /
\
X
Triangle l
: t’\dga” !
‘ Yo ma’n Recranglest
3-D shapes

Cubes /
C w*rm/n ‘

@ {{¢

Geometry

The branch of mathematics that
studies the properties of shapes,
points, lines, curves, surfaces, and
angles — and the relationships
between them —
Geometry classifies shapes into

two main groups: flat shapes, such |
as squares and circles, and solid |
shapes, such as cubes and spheres.

around the
- ’ ‘ @ ’

Polyhedra, such as /
Clll’c‘; :U'ld p}’ramidh.
are solid shapes wich
polygons as faces.

Circumference
uf D s
38 em

(14.9n).

Diameter of
CD is
12 em
4.7in)./

Pi (m)

If you divide the circumference of any circle by the
circle's diameter, the result of the calculation will
always be about 3.14. This number expresses the
ratio of the circumference of a circle to its diameter,
The ratio is exactly the same for every circle. It is
called pi, atter one of the letcers of the Greek
alphaber, and is normally written as the symbol 7.

Side B is 3 uniis long, so its square is 9 units,

Pythagoras’ theorem states that in
a right-angled criangle, the square
of the hypotenuse equals the sum
of the squares of the other two sides
(in the diagram, C? = A+ B2,

\ Hypotenuse (longest side)

\ Right
ight angle Side € is 5 units

lang, so irs square

\ P
\ Side B ic 4 units long, so
is 25 unins?.

its square is 16 units~.

is called geometry.

Flat shapes
Sh:lpus [hil[ haVC IL'ngrh dnd |
width but no depth are said |
to be two-dimensional

{2-D). They have an area but
no volume. They may have
straight sides, such as squares
Jnd [rianglci, or Cllr\'l‘l'i
sides, such as circles.

Solid shapes

Spheres and cubes are solid
shapes, because they have
depth as well as length and {
width. Solid shapes are said
to be three-dimensional
(3-D). Solid shapes take up
space, so they have a
volume. They also have a
surface area. |

| Symmetry |
A line drawn down the middle of |
your face divides vour face into
two halves that look like mirror |
| images ot each ather. Shapes with
this property are symmetrical. |
The dividing line is called a line |
of symmetry — some shapes have
two or more lines of symmetry. ‘
|

Symmetrical
l numbers

- Lines of
symimesry

Euclid
Euclid (¢.300 &), a Greek
mathematician, was one of the
founders of geometry. His 13-
volume book Elements studied |
the geometries of all the major
shapes and oudined the key |
mathematical theories of the
time. It was
used as a

| school text

| until the
20th

| century.




MATHEMATICS

| A_l Cbra Functions
| g ) A function is an equation that
Substituting letters or symbols for unknown numbers, relates two or more variables. In
+ 2 = 6 thefunctionC-(F-32)x5+5,

and using equations (statements that two things are equal)

is called algebra. In this equation, a banana represents an
unknown number. The banana’s value is clearly 4. Algebraic
equations involve variables (numbers that can change
their values) and constants (those that stay the same).

the variables C and F represent
temperatures on the Celsius and
Fahrenheir scales. The function
makes it casy to calculate that
80°F is equivalent to just under
27°C(C=[80-32]x5+9).

What is the value
of the banana?

All the bricks that
are nor 7’!'// rl’ld Venn
ok cubes are ‘ diagram

Modern mathematics

Mathemarics is about more than just numbers
and shapes. Much of modern mathematics
studies the relationships between groups
of items called sets. Other important
areas include logic, which is used to

test new mathematical ideas, and
chaos, which studies the behaviour
of unpredictable systems.

outside
the sets.

Sets

The items in a set may be numbers, objects,
or even ideas. The relationships between the
members of different sers can be shown on
a Venn diagram, named after Johu Venn
(1834-1923), a Bricish mathemarician. This
simple Venn diagram of different-shaped
coloured bricks shows a ser of red bricks
and a set of cube-shaped bricks. Bricks chat
are red cubes are found where the sets
intersect, or overlap.

Chaos

A small disturbance in
wind or temperature can
:lll'cl‘ l'h(: \rVFl'\' thc \Vcﬂrht‘f
develops a few days lacer,
making ir almost impossible to make
accurate jL)llg«[CTn'l \‘\:Ca[hcr F()I—CCQQ.S[S. I“
principle, even the flapping of a buteerily’s

. | ¥ o -
Set containing | wings could affect the weather. The
all the bricks Where the sets overlap, ] Set containing sensitivity of “chaotic” systems, such as the Can a flapping butterfly
that wre cubes all the bricks are red cubes. all the red bricks weather, is often called the burterfly effect. change the weather?

Statistics

The word statistics has two meanings:

. . g .II'. .
it refers not only to collections of 5| \Highest

" ” T
numbers called data, but also to the g | femperature
the science of analysing data. The g Lawest L W
study of statistics enables z bempperatiae, =
mathematicians to calculate trends in ' : ' Time
collections of data. Graphs display the  Bar chart Pis.chafe Line graph !
data v1sually, makmg the trends casier A bar chart displays collections of data or  On a pic charr, different quantdies are  The change of a variable quantity over [
to understand. Data can also be Split dlﬂL.-rum quantitics as cnll'll?'ll’!ﬁ against a rup.ruwms'd by dilterent :mglt.'s within ~ a pur:o_d~o‘F tme can be shown as a line \
; e il i il ke vertical scale. The heighr of the columns a circle. The larger the quantiry, the graph. This graph records temperacure
Into dirrerent CathOL.‘lLS and shown shows the size of the quantities. Without  larger the angle, and the greater the on the vertical axis, while time runs left ‘
on a bar chart or a pie chart. the scale, the chart would be meaningless.  area of the circle it occupies. to right along the horizontal axis.

| Probability . . .

When you toss a coin, there is Tlmelme Napier's “bones”, which he used 1614 Scorrish
an equal chance of throwing 30,000 Bc “Tally marks” are made for calculating mathemarician John Napier
heads or rails. Probability is on bones to represent numbers. logarithms invents logarichms,

the study of the chances of
1660s Englishman [saac

Newton and Konrad
Lichniz, a German, publish
key works on mathemarics.

¢.2300 BC The first proper
number system is devised in
Mesopotamia.

events occurring. The chance
of throwing a head is said

to be a probability of one
half (0.5). Using probability,
statisticians can take data gachered ¢.500 BC Geomerry is used
from a small sample of irems and make in mathemarical proofs in c. AD 1000 Arab machematicians 1980s US marhematicians
guesses abour a much larger number of similar items. Tossing a coin Greece, India, and China. use algebra as well as geomerry. develop chaos theory.

BUTTERELIES HEeAT AND MoNEY NEWTON, NUMBERS PHysICs WEATHER WEIGHTS AND
AND MOTHS TEMPERATURE SIR ISAAC MEASURES
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MATTER

Mass and density

The mass of an object is the amount of
matter it contains., Mass is measured in |
units called kilograms (kg). An object’s |
density shows how concentrated the
matter is. Density is calculated by
dividing the object’s mass by its volume.
A wooden block has a greater volume
than a lead block of the same mass, \
because lead is more dense, with

particles packed more closely together.

Lead is 11
times more
dense than

The two blocks have
the same muss, 50
the pans balance. __

wood,

L
1

Conservation of matter

reacting materials (the reactants) are not
destroyed, but rearranged to form new
materials (the products). The combined

masses of the reactants are the same as the

combined masses of the products.

Sulphuric / Magnesium Einstein showed thar §  Scales do not ! ll E
acid, / Scale mass and energy are _.](_ balance, because —
= Magnesium [ il effectively the same |\ sorme mass is lost i
Seale }11///{;/‘7{1!'5 and | yugadi ll'l_iﬂg‘l which is Why. ||I' in the reaction. fl L
Fegils TYarogen gas 316 ¢ scientists today prefer ||| o

un'_ﬁn‘uwd. -~

EVERY OBJECT AND SUBSTANCE that exists
in the Universe is made up of matter —
including the air we breathe, the water we
drink, the ground we walk on, and even
our own bodies. Scientists define matter as anything
that occupies a space. All matter is made up of tiny
particles, such as atoms and molecules. Forces called
chemical bonds link the particles together in a variety
of ways to form many different types of matter.

Matter is always conserved during a chemical
reaction, which means that the atoms of the

States of matter

Most substances can exist as

a solid, a liquid, or a gas —
together, these are known as
the three states of matter. The
state of a substance depends
upon the way its particles are
arranged, how much energy
they have, and the strength

of the bonds between them.

Changing state

A substance may change its state Neame given
if its temperarure rises or falls
sufficiently. When heated, solids
change to liquids by melting,

to change

o~ l of stare.

and liquids change to gases

by evaporation. When
cooled, gases change to
liquids by condensartion,
and liquids change to
solids by freezing,
The change of a
solid directly into
a gas (and vice
versa) is called 5
sublimation. @
LIQUID

Matter and energy

Scientists have discovered that when the nucleus, or
centre, of an atom splits into two smaller nuclei
during a nuclear ceaction, there is a tiny loss of mass.
The scales in the picture show that mass is lost when
a uranium nucleus splits to
form nuclei of barium and
krypton. According to the B
German physicist Albert b
Einstein (1879-1955),

the missing mass is & |
converted into energy. | / I

| Bariwm Il
to use the term IRl I

I Vacuum
A total absence of matter is called a
I vacuum. |t is impossible to obtain

— The air is made up of a
muxiure of gases, such as
oxygen and nitrogen.

Gas

The bonds between the
widely spaced particles of
4 g:lx arec \Cr/\' \\'\'Jk, or
non-existent. This means
that a gas will spread out
to fill any available space.

. The water cascading
down the cliff is a liquid.

Liquid

Liquid particles have more
energy and are spaced a
little farther apart than
solid particles. The flexible
bonds between them
enable the liquid to flow.

- The rocks that make up
the cliff are solids.

Solid

The particles of a solid are
packed tightly together.
The bonds berween the
solid particles are stronger
and more rigid than those
between liquid particles.
Plasma Plasma

Electrode
- 1
Extreme heat or a powerful | Y.

streaks

clectric current can split up
the atoms of a gas and
form plasma - a mixture
of charged particles
called clectrons and

ions. Plasma is otten
called the fourth state

of marter. [t forms in
lighening and in stars,
and can be created

using a device called a
plasma ball, in which a
5[“)”%‘, current i]{'[ss&_'\\'
through low-pressure gases.

Plasma ball ‘

Living matter

Animals and plants are often referred to as living
matter, Like rocks, air, and warer,
living organisms are made up of
atoms, but they are differenc
from non-living forms of
matter because they can
gTU‘N. move, n.‘PrﬂdU(_'(f. aﬂd
react to their environment.

Toucan

3log ol i | nucleus i Il o ; ;
1 Mass-energy’ . l: \ ill' | a pcr[‘s‘g[ vacuum. Pumping air
| | S'I \ [ [\ out of a container pl:(\dthd a near
| | | Krypron r\' \ I\ vacuum, but some air molecules
| I| Uranizim {1 | aclens el L will always remain inside. When
1 / nucleus _ | | \ scientists refer to a vacuum, they
| m—— - —— ) . usually mean a space with very few
| _ _ - Before the e i After the  atoms in it. The closest thing to a true
s — m ———— u reaction reaction vacuum is the space between stars.

GASES

LiQuips

A : ATOMS AND EINSTEIN, NUCLEAR SoLIDs
Before the reaction After the reaction MOLECULES ALBERT POWER

lTND ouT
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MAUCH, KARL see GREAT ZIMBABWE « MAURITANIA sce AFRICA, WEST » MAURITIUS see INDIAN OCEAN

MAURYAN EMPIRE Orns of he cmpi
When Alexander and a battle-weary
army took over what is now the

IN ¢.322 BC, a young nobleman and great warrior, called Sty L vons s lnomeb by
Chandragupta Maurya, overthrew the foreign governors  years. From a base in Paualiputra,

installed in western India by Alexander the Great. Chandragupta seized the
) neighbouring kingdom
Chandragupta and his successors then B of Misgaitha atid
formed the Mauryan Empire, by uniting almost oA Palipum puhed westward
the whole of India, Afghanistan, and what is now l‘hfci“gh /ﬁc“;‘f”deg
§ . . i & ¥ ands mn tne UﬂJa i
Pakistan, as one great nation for the first time. % ﬂ’k
. - . . 4 AJ - d h GC'
The empire reached its height under its greatest Ry e exander the Great
- ruler — Chandragupta’s grandson, Asoka, who W Kalinga The pillar at Sarnath
. 3 : i showing the tour lions,
introduced Buddhism to India. ' fodis emblen,

! Asoka

In 261 BC, Asoka conquered

the southern state of Kalinga.
1 Thousands of people were

killed during the battle, and
this slaughter so shocked
Asoka thar it turned him

Governing the empire

The Mauryan government was
| well organized. A civil service dealt
with births and deaths, immigracion,
manufacturing, industrial arts,
trade, and tax collection. A
justice system prescribed severe

l against violence for ever. He Fragment of the sixth pillar of edict punishments for lawbreakers.
converted to Buddhism, and  Edicts of Asoka Governors administered each
» o 1s i - Asoka had many of his edicts (savings) inscribed on rocks, ;
devoted his life to governing ~ Asoka ha Y OF e lighneribed tafecis, region. The two emperors that
| seacefully. The ire: peaichsd in caves, and on pillars that were specially buile all over India. arrve betre Ssoks hald vhe eves
.}L‘ CeIuLy Smp ‘re s These inscriptions advise a life of toleration, non-violence. RALE DS Ol_e LASORL G G Sy stem.
1ts pcak under Asoka’s rule. simplicity, and vegerarianism. They describe the emperor, [OgCthCI‘ with an army of 700,000
who once wrote that “All men are my men and a secret pOliCC force, that

children”, as seriving for the well-

ey SR sent spies all over the empire.
being of his subjects. P ¢ p

Buddhism became a major religion during the Mauryan period, and
Asoka used an idea called many craftworkers began to create beautiful religious items, particularly
“dharma” ([l’lC principlcs of from stearite. These include ruliquur.it's'(uuntzlincrs for saxrvcd relics), and

svmbols that were central 1o Buddhist ideas, such as the Wheel of Law.

it i s—

‘ “gh[ fh[llkjﬂg), mst.ead OF_ The spokes of the wheel symbolize rays of light, or enlightenment,
i conquest, to hold his empire shining from the Buddha.
i . B o A0¢
Part of stupa mgffhm’f H[e L.ncoumfm 4 Wheel : Steatite Cusket
gareway  policy of religious tolerance T b o e
} among his nobles and civil NEY erystal
‘, 7 servants, and this policy Steatite religuaries |
A yaksi, I : isa type and coins.
or fermale helped him to phds
nature spivit Unite an o a/}
empire that
contained
{ The yaksi people of
quards iasure — lifferent
v hidden under . -
oo v Feligious o
beliefs. Steatite
reliquary
v Timeline 261 BC Asoka  Carving of 184 BC
322 pc¢ Chandragupta Maurya conquers the the Buddha I'he empire
founds the Mauryan Empire. kingdom of collapses when
Kalinga. Brihadnacha, the
4 Stupas ¢.301-269 BC Reign of Bindusara, last emperor, is
i Asoka sponsored the building of  Chandragupua’s son. He conquers killed by a rival
many Buddhist shrines, or stupas.  parts of the Deccan, southern India. dynasty.
These were places of pilgrimage -
1 for Buddhists, and the carvings 269-232 B¢ The Mauryan et €.250 BC Asoka builds
inside them inspired prayer and - Empire reaches jts height under Crystal f Buddhist stupas and erects
meditation. Most have been Asoka, Chandragupras grandson.  reliquary pillars bearing inscriptions.
r‘ubuilt‘. bu[ thL' entrance g&[t'i 5 Sy — S —— — . —

@ e Gutwas S at Senchi FIND OUT ALEXANDER BUDDHISM BUDDHA GUPTA INDIA,
are from the Mauryan period. M()RE THE GREAT EMPIRE HISTORY OF
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MAYA

Temples
. Mayan cities always had a
A 7 ceremonial centre, where the

SOME 2,000 YEARS AGO, the Mayan culture g\\ \ jl 1 people built stepped pyramids,
began to emerge in Central America. The - Palenque® *Tial  and placed sacred temples on
k of thi 1 _its Classi od — S the top of them. This was a way
peak of this culture — its Classic period — was 50 s p—
between 300 and 900. The Maya were a sophisticated who were often connected with
people and had skilled astronomers and mathematicians. They developed a  the sky: At the same time, ix
P . .. moved the rituals away from
writing system, and built spectacular cities, such as Palenque the cyes of ordinary people.
and Tikal, whose ruins still tower over the rainforest today.
The Maya traded with the Mesoamericans of central
Mexico, worshipped a large group of gods, and performed
religious rituals based on their calendar. They survived in
the region until the Spaniards
arrived in the 1500s.

Rituals

The Maya conducted special
rituals on particular dates in

| the calendar, and many of these
| involved the king. Blood-letting,

Palenque

This lowland city grew in influence in the
7th century under its greatest leader, Pacal.
The king adorned the city with a large
palace and several pyramid temples. He
extended his pawer over the surrounding,
area by military raids and marriage alliances.

Glyphs

The Maya developed a
system of writing using
signs, called glyphs.
Glyphs were used for
recording the many
dates and festivals of

The name of

This glyph says — “Shield Jaguar”

“He is letting
blood”. The vorch shows
that this ritual
probably ook
Shrunken head place ar night.
on the king’s

/)F(Id!{rt’if

or human and animal sacrifi §  Traditional
.+ the fitual € Beaded necklace __ headdyess the complex Mayan
were common in the rituals with image of o s i
because the Maya believed that Sun God )
ificial blood ished thei KT Eady based on the movement
sacrifici ourishe = & Serolls /
00d nourt elr This glyph -~ Noce cbeike and of the sun. Glyphs bobre

gods. The victims were often
prisoners of war, or orphans.

lips represent the
blood she sheds 1o
feed the gods.

also used to write the
names and dates of the
Mayan rulers. Many of
the glyphs were
pictorial — they were
pictures used to

says “She is
letting blood”.

Blood-letting

This stone lintel from Yaxchilan temple
shows the lord, Shield Jaguar, and his wife,
Lady Xoc, carrying out a royal blood-letting
ritual. Mayan rulers thought their own hlood

The name of e
“Lady Xoc” Thorn-lined rope
that Lady Xoc prlls

~ through her tongue

was of the highest status, so shedding royal
| blood, as Lady Xoc is doing by threading a
| thomy cord through her tongue, was a way

Jaguar-pele
sandals

— Blood-sporied paper

represent ideas. For
example, a glyph of
a shield and a club

in a woven basket

to satisfy the gods, and prove royal lineage.

together meant “war”.

People — ——
Flint carvings
These carvings were
highly prized, and
were often buried
with the dead.

They were made by
rhkmg away the flint

At the top of Mayan society there was a lord
or king. Below him there were nobles, who
were high-ranking farmers, merchants, and
priests. Below them were commoners, who
were farm workers, hunters, or craft-

Ornamenial

headdress

T Mayan workers. Lowest of all were slaves — |
lord to leave a silhouette.
men and women who had been Typical subjects were
Cloth given taken prisoner in war and who did human faces, figures

as tribure

of the gods, and

the hardest work, such as building,

Human faces
FO od

“ busker Farming e

Peasant women, — —
such as the one
represented in this

mythical creatures.
Lords
This vase, from ¢.700, shows a Mayan lord
| with tributes, or gifts, given to him by
subject {conquered) peoples.

900 onward
Mayan cities
decline, and other
Mesoamerican

550-900 The Late Classic period:
art and architecture flourish in the
Mavyan cities. The population rises,

Timeline
2000 BC-AD 300 This period
begins with a rural economy
and ends with the rise of the
Mayan cities.

_ Hunser Hunting

Mayan men

figure, grew most
of the tood on
terraced hillside

and agriculture
becomes more
intensive to support

hunted game

pcuplcx, such as
the Toltecs and

in the Yucaran farms or lorest
Peninsula to clearings. Their
main crops were later the Aztecs,

begin to dominate

300-350 Early Classic the population.

period: city-states develop

supplement
their dier of

j

maize, squash,

{Deer vegetables. Terracotta figure beans, and chillies. | in the Mexican lowlands. Terracotta frog pot the area.
Hunters called this area the “land of =
marlesyand dsex”. e ain-rommon. FIND OUT AZTECS CENTRAL AMERICA, INCAS MESOAMERICANS PYRAMIDS
MORE HISTORY OF ‘
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MEDICINE

MEDICINE IS A SCIENCE that aims to prevent or treat
the disorders that affect the human body. These
range widely, from minor injuries, such as a sprained
ankle, to life-threatening conditions, such as heart

disease. The skill and knowledge of doctors and nurses, as well as

major advances in modern diagnostic techniques, surgery, and
drugs, have made medicine highly effective. Today, more people

live in good health, for longer than ever before.

Diagnosis

Identifying the cause of an illness and

Patients are not always
| able te describe .
the symprams of
their illness.

Afrer listening to a description of the

for example, checking heart beat

or blood pressure. Samples may be
sent for testing, before a doctor
finally decides on a course of
treatment, or refers the patient to
a specialist at a local l)ObP[EQI

L]

Blood

samp e

lests

Doctors use a range of diagnostic
tests o help them make an
accurare diagnosis. They may
take samples of bload, urine,

Symptoms and signs
Symptoms are the indications of
an illness noticed by a patient and
described to the doctor. Symproms

Disposable
specimen

bottles

include pain, bleeding, or a rash.
Brush and

wooden

The doctor considers these factors mucus, facces,

with any signs of disease that he or

vomit, or pus. The
samples are put in labelled tubes
s){ur.’.w"rl

she notices, to formulare a diagnosis. and sent for testing at a laboratory.

Nasal

</u(m"m; '\'%

Diagnostic kit
| Tongue

//(‘/))'{'.(.\'m'

Doctors

prescribing the appropriate treatment is
called diagnosis. It requires great skill from
the docror, and involves a number of stages

E

symptoms, the doctor examines the patient,

@@

Branches of medicine

Medicine has many branches, and no one |
docror could be an expert in all of them.
Some doctors are general practitioners
(GPs); the first contact for most patients,
they have a broad understanding of most
conditions. When necessary, a GD refers
patients to specialists in a wide range of
fields, from orthopaedics to psychiatry.

Orthopaedics

Orthopaedics deals with

discases and injuries of
bones, joints, muscles,
ligaments, and tendons.
Orthopaedic surgeons
treat a range of conditions,
including broken bones.

Broken leg in plaster

Paediatrics
I'he study of
the growth and

development of babies and
&l\ild‘iﬂn\ Jl\d ‘hﬂl treatiment Okld.)\L"\-'ﬁi."':-
experienced in childhood, is called paediatrics.

T

el

Psychiatry

The diagnosis and treatment
of emotional and behavioural
problems, and mental
illness, is called psychiatry.
Psychiatrists use counselling,
drugs, and in some cases
electroconvulsive cherapy,
also known as ECT,

ECT

to help patients.

Dermatology

This is the study of the
skin, hair, and nails,
including treatment of
conditions such as skin
cancer, acne, warts,
and eczema.

\ & - -~
=

Ophihalinoscope |

! Mirror AT

Laryngoscope |

Ji:‘a d

—

'
Ouscope he e

examines 4 i
inside ear. | |

Medical instruments

Doctors use a range of
medical instruments to help
them diagnose a patient’s

| illness. Ophthalmoscopes are
used for looking into the eyes.
Oroscopes are for looking into
the ear canal to detect infections.
With a laryngeal mirror and
laryngoscope, doctors examine

‘ the throat and trachea.

Laryngeal /

By law, a medical doctor must
complete a period of training
before he or she is qualified to

Gynaecology

Gynaecology is concerned with the woman’s

diagnose and treat patients. This
involves at the very least three
years of study, followed by work
as a trainee in a hospiml. In most
countries, a national register lists
those doctors who are qualified
to practice; doctors can be struck y
off the register for malpractice.

procedure that is

Dr Christiaan Barnard

South African surgeon

Dir Christiaan Barnard
(1923-2001) performed the
world's tirst heart wansplant
operation at Groote Schuur
Hospital, Cape Town, in 1967.
The patient survived for just

18 days, bur Barnard’s operation
introduced a pioncering

out routinely in hospitals
| around the world.

reproductive system. It deals with pregnancy
and childbirth, and also disorders such as

menstrual problems or infertility.

Pregnant woman

Neurology

Neurole wgists treat
disorders of the brain ¢
and nervous system —

conditions such as
muscular dystrophy
and Parkinson’s disease.

now carried




MEDICINE

Surgical
Surgery insrtgr:.xcmcnts

& Suture

TS
Surgery is a branch of medicine that a1 '
involves cutting into the body to treat ety |
a disease or an injury. Surgeons carry / P
out procedures, called operations, in '
operating theatres. An operation may ;?”"?'

orceps

be minor, such as the removal of a skin
blemish, or major, such as a heart by-
pass operation that takes many hours.

Forceps /

Operating theatre:
heart surgery

Metzenbaum |

SCLESOTS

Surgical instruments Anaesthetics

These are the instruments used Anaesthetics are drugs used o

during operations. They include relieve a parient’s pain during

scissors for cutting tissuc and surgery. The drugs can be injected

uimming stitches; SC.l]PL‘lS.‘ used or inhaled. Local _dluucsrhcrm Oxygen cylinder
h’l' C“({”?LE:: [eracrors, “'J“L'Jl }H)Jd ”.'“HJ? ODJ," IJN.‘ .'l“('L-JL'd IJ\'!TT 05 on lr()“ey
rissue apart: and artery forceps, the body: general anaestherics

used to cdJamp blood vessels. render the parient unconscious.

Medical technology
Medical technology advanced rapidly during the 20th
century. Imaging techniques, such as X-rays and PET scans,

= allow a disease to be diagnosed without having to cut open the patient.
Patrick Steptoe and With sophisticated surgical equipment, doctors carry out increasingly
Robert Edwards complex rreatments, curing more diseases and keeping more patients alive,

Sterile
conditions .~

British gynaccologist Patrick Steptoc

(1913-88) and physiologist Robert Edwards Endoscope

(b.1925) developed the technique of i vitre image of
| ferdlization (IVE), which helps infertile vocal
| women have babies. IVF involves removing chords

X-ray of bones
in hand

| an egg from the mother, then ferdlizing i

with sperm and returning the fertilized egg
to the mather's uterus. The first baby X—ra_ys e s
conceived by IVF was Louise Brown, born ~ Vocal chords An Xeray is radiation ngud
on 25 July 1978 in Eugland. B . L. are close to take photographs (ff
PET scan of PET scan of brain with Gmether bones and teeth. 1'\..\ X-rays
 Parvick healthy brain Alzheimer’s disease > pass through a partient’s
4 S'rs'pr()f i EﬂdOSCOpC : hud)'. l]u')’ are '.lh.'u'nl'_hud b)-'
PET scan Docrors look inside the body using an hone but not by softer
! Robert | PET (positron emission womography) scanners endoscope — a long, flexible tube of tissues, Detected by
i Edwards l investigate activity in the brain, They derect radiation  oprical fibres. Some fibres carry light phortographic film, this
given off by the brain and produce an image. They into the body; others carry an image produces a shadowy image
are used to locate tumours and diagnose epilepsy. back to the doctor on a video screen. of the inside of the body.
Alternative medicine Homeopathy Reflexology
Homeopaths give patients dilute Reflexology is based on the theory that cach
Alternative medicine is the collective term forms of natural substances thay, part of the foot is linked to a specific arca
it undiluted, would produce symproms ol the body. By massaging and

for therapics that take a different approach to
curing illness from orthodox medicine. Some,
such as acupuncture, are ancieng; others, such
as homeopathy, date from the 19th century.
Some therapies are now used instead of,

or alongside, conventional medicine.

manipulating the foor, reflexologists

of the discase in healthy people. This
aim o stimulare the body into

is believed ra boost the body's natural
defence system and its healing abilides. healing itsclf or relieving pain.
Homeopathic remedies /

S

.

) . Reflexology
Big toe is

connected with top

of head and brain b

e

. Lart of the foor thought
1o be connected with

Acupuncture
the heart.

This ancient Chinese therapy involves Region of foor that
goveris diaphragm -~

treating disease by sticking needles in
I{Hﬂ’ .\ﬂ/d?' ‘ﬂll("\'.r{’.\'. ~

the skin at particular points, called
meridians. Inserrion of the needles
controls the How of Qi (vital energy)

Area thought 1o

along meridians, restoring good health. Lart of the foot be linked with
» thought to be bladder.
Patient undergoes responsible for -
acupuncture for facial paralysis. base of spine. —

FIND OUT Disgases  Drucs  FIrsT HEAITH HEART AND HospiTaLs HUMAN MEDICINE,  PLANT
MORE AID AND FITNESS CIRCULATORY SYSTEM BODY HISTORY OF USES




MEDICINE, HISTORY OF

RECORDS OF PHYSICIANS treating the sick stretch
back more than 4,500 years. However, for most of
this time doctors had little real knowledge, and
=% relied mainly on superstition and herbal cures.
Medlcal science as we know it began 300 years ago, when a
flowering of knowledge helped doctors understand how the
body works; later, innovations, such as immunization, helped
cure its ills. Today medical advances save more lives than ever
before, but it can be expensive — and many of the world’s
poorest people cannot afford it.

Hygieia .

Asclepius

Ancient Greece and Rome

Greek doctors learned surgery by treating war wounds, but
blamed the gods for any failures. Ancient Romans improved
public health with clean water supplics and sewer systems.

Asclepius and Hygieia
The Greek god of medicine,
Asclepius, may have actually been
a real physician 3,200 years ago.
The Romans worshipped both
him (as Aesculapius), and his
daughter, Hygicia, whose name
gives us the word “hygiene”.

Greek
Melancholy | sculpture
_Blood .
Hippocrates
Greek physician Hippocrates (¢.460-370 B
separated medicine from magic. His
treatments included diets, purgartives, baths,
and fresh air. He was one of the first o
realize that a poor
environment can
cause bad healch.
Today, trainee
doctors still
pledge their dedi-
cation to patients
h_')' TL‘PCF{[ing an
oath once said 10
be written by
Hippocrates.

Four humours

A Greek surgeon named
Galen (129-199) believed
incorrectly thar human
beings were in good healch
only when they had a
perfect balance of their
bodily fluids — rheir “four
humours”.
(blood, phlegm, choler,
and melancholy)
corresponded to physical
build and certain ailmencs.
This idea dominated
medicine for 1,400 years.

The humours

Four humours

Ancient Egypdans founded the first medical school
2500 years ago. Our knowledge of Egyptan medicine
comes from the Ebers Papyrus, a scroll containing 700

Choler /

Phlegin /

Islamic medicine

Religion was a powerful force in

the Arab world. The holy books
of Islam contain rules about

hvgiene and diet. Galens
ideas about the four
humours strongly
influenced carly Islamic
medicing, but in the
1 3th century, the
Arabs advanced
medical knowledge
when the physician
Ibn-an-Nafis (1210-88)
made important
discoveries abour the
circulation of the blood.

Modern
Turkish baths,
Istanbul, Turkey

—— Ilamic medicine recognized that
cleanliness was an important part
of maintaining govd health.

| neighbourhood healers cured illnesses

‘ Coltsfoot, used to treat coughs

Prehistoric medicine

Buried skeletons provide hints

abour prehistoric medical
treatment. In a procedure
C'lHCd [repdnnln(’ 6’11’1)/
surgeons drilled their patients’
skulls, perhaps thinking this
would let diseases escape.
Archaeologists have found
skulls char show partial
healing, so not all patients
died after the operation.

Trepanned skull, 2000 BC

Egyptian cures

remedies — some of which are sall used.

Ancient
Lgyptians
thought that
raw garlic
cured 3
tapewarm.

Qing-dynasty needles I

Garlic
Acupuncture

Chinese physicians began using acupuncrure
around 2,500 e,
case pain and cure disease by pushing cny
needles into the body: Today, western

Acupuncrurists aim to
scientists accept that acupuncture stops
pain, but they cannot explain why.

Acupuncture needles and mahogany case

Medieval medicine

For 1000 years in medieval Europe, doctors
trusted religion, astrology, and Galen's teachings.
Even during the Renaissance there was wide-
spread ignorance about illness and its treatment.

Anatomy theatre, Padua University

Medical schools
There were few medical schools in medieval and Renaissance
Europe. The 16th-céntury medical faculty at Padua Universicy,
lealy, has a steeply tiered anatomy lecture theatre, so that students
could see the corpse being dissected.

Wise women
For most people the only source of
medical help was a “wise woman”. These

using eraditional herbal remedies, such
as colusfoot. However, when universiries
began to educate doctors, maost excluded
women, despire cheir knowledge.




MEDICINE, HISTORY OF

Ch

Smellie’s short forceps ¢.1746

Scientific Revolution

From the 17th century, medicine benefited from a new spirit of
investigation and observation that revolutionized all sciences.
This is known as the Scientific Revolution. One of the most
important breakthroughs was the discovery, by the English
physician William Harvey (1578-1657), that the heart pumps
blood continuously around the body.

Immunization

By infecting a boy with a mild disease
(cowpox) in 1796, English physician
Edward Jenner (1749-1823) gave
him immunity (protecrion) from the
deadly smallpox. Developments of
Jenner's method now keep us safe
from many previously faral diseases.

Unl the 1700s, pregnancy often ended in
death for mother and baby. Hungarian Ignaz

Semmelweis (1818-65) showed thar lack of Early
cleanliness killed the morhers — and improved anaesthetic
hygiene saved eight out of 10 lives. To help equipment

save babies” lives during a long defivery, a
Scotrish docror named William Smellie
(1679=1763) L!n:\':_'i'r_\pcd \ptx_f\tf l‘f':rw_un.

ildbirth

Pain control
Before anaesthetics were invented,
surgery was a painful
ordeal. American
dentist William
Morton (1819-68)
showed thar patients
who inhaled ether

Mental illness

Treatment of mentally ill
people used to consist of
chaining them up in

& cells to control their
“madness”. In the
1700s, hospirals
abolished cells
and chains.
Psychatherapy
started more than
a century later,
when the Austrian
doctor Sigmund
Freud (1856-1939)
began talking to
patients about their
disturbing thoughts.

L

\ Straps were less cruel than
; chains when restraining
£ violent patients.
£

Straitjacketed patient, ¢.1818

Joseph Lister
English surgeon Lister (1827-1912)
learned of germs from Louis
Pasteur (1822-95). In 1865,
Lister realized that he could
‘ pI'CVan \\’Olln(l in{{.‘t‘[i()ﬂ by
killing germs in operating
theatres, so he developed
antiseptic (ror-preventing)
surgery. His idea reduced
the death rate following
L operations by twao-thirds.
I'imeline
1st century The Roman Aulus Celsus
(25 pe—aD 50) writes one of the
first medical textbooks.

human body.

Lain-killing
marphine drug

12¢h century In Europe, monastery
haspirals improve medical rrearment.

1163 Church forbids monks to
urgery; for the nexe 600 years

PFJL'H

Jenner performs the first vaccination.

1543 Flemish anatomist Andreas
Vesalius (1514-64) publishes the

I‘il’sl’ accurate l}‘ll.'flll'«‘_'.‘{ of (I]L‘

comes from

vapour became unconscious
and did nort feel the surgery.

Modern medicine

In the 20th century, medical
knowledge developed more quickly
than ever before. The control of
infectious diseases meant that children
in the developed world born in the late
1990s can now expect to see 25 more
birthdays than children born in 1900.
Through a better understanding of how
out bodies wark, scieatists devised new
drugs, new ways of detecting illness,
and new treatments, which now make
our lives healthier as well as longer.

Drug treatment
Originally drugs, such
as penicillin, came
from a natural source,
such as a mould.
Modern scientists can
now produce 1 wide
range of artficial
[.a_vnrhcric"; tlrug\,

including antibiotics,

Endoscope view of stomach

Medical imaging

The discovery of X-rays in

1895 allowed docrors to ger a clear
picture of a padient’s bones withour
surgery. [n the 19505, doctors
perfected the firse flexible
endoscope (an instrument for
examining the inside of the body
without using a scalpel). Doctors
develaped an carly version of this
instrument — a tube and a candle —
in the 18th century.

1849 Llizabeth
Blaclawell is first
LS woman o gain medical degree,

Syringe
1854 John Snow (1813-58] links
clean water and good health.
poppies 1860s Pasteur discovers germs.

1921 Insulin trearment is

Eye drop dispenser

JA_AW - .,;i- {
: ]

Fleming discovers penicillin.

1953 John Gibbon Jr
performs cardiac

Medical research
Research has led to the
invention of many
diagnostic and imaging
toals. One of the most
useful modern research
tools is the CAT
(compurerized axial
womography) scan. This
machine allows doctors
ro view che body in
sections, which makes
diagnaosing brain disease
or damage much easier
and trearment quicker.

CAT (computerized |
axial tomography scan)

»

o

Tablets and capsules

Rediscovery of traditional cures
Initially, 20ch-century medicine rejected
all ancient herbal remedies. However, the
medical establishment has re-assessed
this view, and traditional cures are now
sometimes used with modern medicines.
One American company has even tried
to patent (own) the twurmeric |.>oulli<:c.\'
used in India for minor wounds.

Turmeric powder, traditionally used in poultices

1960 John Charnley (1911-82)
invents replacement hip joint.

1979 Mass immunization frees the

world of smallpox.

1928 Bacteriologist Alexander

1986 “Keyhole surgery” invenred.

2001 Important breakthroughs in

surgery treatrnents for incurable illnesses

barbers act as surgeons. Poppy seeds developed for faral diaberes. with his heart-lung machine.  such as cancer and HIV.
GLDRUBE  DRrUGS  FREUD,  GALILEO HEART AND ISLAMIC  MEDICINE ~ PASTEUR SCIENCE VESALIUS,  WITCHES AND
MORE SIGMUND  GALILET  CIRCULATORY SYSTEM  EMPIRE LOUIS = HISTORY OF  ANDREAS  WITCHCRAFT
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— Farly medicine —
‘:- R Do nightshade Ancient drugs

Lol

Dried yarrow flowers

? Divied

Tetah -

' Dried " leaves
nightshade Dried lyciim
leaves /)errt‘v,\'

Mandrake root was
thoughr to cure infertilicy.

#3’/‘}
Yﬂl'l'()‘v'i' was ll\]C(l jLe) S[OP
bleeding and to trear colds.

Celery stems /
\ Dried

Dried gum resty
Dried guim resin_ oot

oL P. 0%
@ =

ate P, v‘
Powder a '.. '. ‘:'

L= Castor vil
S Vos® ..
e » o ‘ &  comes from
y e J
Celery seeds / ’ R ‘ o B leaves.
anid'® @
Celery was used in ancient China Deadly nightshade (belladonna) was ~ Myrrh was used throughout India and Castor oil has been used as Lycium was used in ancient
and Egypt to relieve arthrics. a traditional Furopean anaesthetic. the Middle East as an antisepric. a laxarive for 4,000 vears. China as a blood tonic.

Instruments

 Mowthpicee

Sphygmomanometer,

B
5

an carly machine o

test blood pressure.

—
Dial ro

measure

pulse ]Ti

ek Ether
f’ll[ﬂf){l -
outlet

!-‘(.I‘J'l!'é' ‘

Roman probe, )
spoon, and hook Flexible
rubber tube

5

| 0 ‘

Scalpel and forceps, Syringes, mid-19th century

from ancient Rome

17]!2‘7‘!1’ THeRts were ??/i’f”l[]‘

i . Ether-soaked
used for dressing wounds.

7 sponges in
o lutss jzx’l'

Nurse's instruments
1879

%
Laénnec’s stethoscope, Dental drill was run by Ancient Roman catheter and speculum have a Minim measure, to Antiseptic carbolic steam
1855. clockwork, 1864. similar design to the modern instruments. measure medicine spray, designed by Lister
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'MEDIEVAL EUROPE

o i,

-~ THE MEDIEVAL PERIOD IN EUROPE, also known as the
Middle Ages, lasted roughly from 1000 to 1500. It
was the time between the obscurity of the Dark Ages,
and the intellectual flowering of the Renaissance.

There was an expansion of trade during this period, and a
population explosion, followed by the formation of many towns.

People were still governed by kings, but the powerful Catholic

Church dominated Europe’s culture. Medieval Europe was a time

and place of contrasts: the finest religious art was being created,

while most people lived lives of desperate poverty.

‘ Sovereigns and the State

In most medieval countries, the
| sovereign — usually a man — owned all
the land. He also tried to control the

Church, claiming that he got his power

| directly from God. This often brought
Church and State into conflict.

Frederick 11

the Holy Roman Emperor
Frederick II (1194-1250)
was also a religious sceptic.

who excommunicated him
for refusing to go to the
Holy Land on a crusade.
When Frederick finally
arrived in the Holy Land in
1228, he daimed Jerusalem
by diplomacy, and without

A gifted lawgiver and soldier,

He quarrelied wich dhe Pope,

Bishops and the Church'

One of the strongest forces in Europe, the
Church was ruled by a network of archbishops
and bishops, headed by a pope. These educated
men believed that they were responsible for the
souls of the people and that they could supervise
all human affairs — even those of kings.

Monasteries

Monks and nuns lived a
life aparr, giving up their
petsonal possessions and
leading lives of chastiry.
But they srill played a
vital parr in medieval
society, pm\'icling many
services today run by the
government — such as
education, healing,

and care of the poor

and needy.

any bloodshed.

St Louis

Louis IX (r1226-70) )
of France was a pious H“”"f" il
king who governed his carried to
tellow Christians Heaven
peacetully, but was by angels. —
in[UlCl'll“[ 0{ non
Christians. His first
crusade to the Holy
Land was unsuccessful,
and he returned to
follow peaceful policies
at home. In 1270,

he began a crusade

against the Muslims

Becker is
killed by
one of King
Henry [1s
kenights in
Canterbury

il i
in northern Africa. Cathedral. -

He died of the

plague at Tunis.

Eleanor of Aquitaine
Wite of cwa kings — Louis VIL of France and Henry I of England
— and mather of two others, Eleanor (1122-1204) was one of the
most powerful women of her time. She wenr on a crusade in
1147, and gave Henry 11
extensive French lands
when they married. She

‘ played a key role in English
government during the

Reliquaries were special caskets
used to house saints’ bones or other

refics. This 1 2di-century example
depicts the murder of St Thomas Becket, the
English Archbishop of Canterbury (1118-70).

Churchmen

In medieval Europe, the eldest son of a rich
tamily inherited all his facher’s property. The
younger sons often “took holy orders™ and made
careers in the Church. Many became bishops,
gaining considerable power. Rulers often
appointed churchmen to positions of power

in the state, These appointments gave the
Church a chance to influence state affairs,

———

b
| Peasants revolts |

\ Europe’s population fell dramatically I
after the Black Death. Peasants had to
work harder, but were not paid higher
. wages. This caused peasant uprisings in |
France (1358) and in England (1381), '

| both of which were ruthlessly crushed. |

War Tiler is

Richard T ]/
attacked 4

Wat Tyler and the Peasant’s Revolt

| Iyler and the peasants marched to London to ask
Richard 11 to lift the poll rax. Tylers first meering
with the king was successful — the king promised [
to lift the tax — but at cheir second meeting, a |

‘ scuftle broke our and Tyler was killed. l

|

- o |

How people lived '
Most people lived in the countryside and

worked on the land. They gave a share of |
their produce to a local lord in return for

! protection and a home. Life expectancy '

was much shorter than it is today. Because ‘

| of frequent and unpredictable Black Death
epidemics, death was scen as a malicious ‘
| joker ready to take anyone at any time. |

l l b Flesh hook for
removing mear |

N from cauldrons

Knives for cutting,

e — C171iNg, and boning

P Corer for coring apples
| Athome s

Ordinary families lived in small huts, which often
had just two rooms: one for animals, and another for

| people. Food was prepared in cauldrons using simple
utensils. Times were hard in rhe winter, since food
could not be preserved. A bad harvest meant that
people starved the following winter.

‘ Billhook for _ Sickle for
‘ maintaining cutting crops ‘
I hedges

Trowel

|
On the land ‘
| People worked hard on the land. The horse-drawn |
plough prepared the ground for cultivation, but there I
were no other ]nbom'—.\.wing machines. Everything [
from digging to cutting crops and shearing sheep, J
was done by hand.




MEDIEVAL EUROPE

Towns and trade

Towns, mainly based around markets or ports,
flourished because of an increased interest in trade
and a growth in population. By the 14th century,
some 70 towns in northern Europe had formed the
Hanseatic League to monopolize trade in the area.

’ o Money

@ Coins became common in medieval
Europe because there was so much
rrade. Gold coins were issued for the
first rime since the 7th century.
Merchants used small balances like
this to weigh the coins, 1o make sure
the precious meral they conrined had

not l)\_'CH fL'I]]()\'C(l.

Town walls

High stone walls and
strong gatehouses
fortificd most medieval

towns. [hese kept out
bandits in peacetime
and enemy soldiers in
war. Carcassonne,
France, sull has its

medicval walls.

Medieval science

Medieval European science
relied on the writings of
the ancient Greeks and
Romans. Europeans had
not yet developed the
necessary approach to make
new discoveries, as was
happening in the Islamic
world. There were advances
in some areas, however:
medieval engineers
developed and built grand
structures, such as the great
Gothic cathedrals.

Blakene

astrolabe

Zodiac

The astrolabe was an Arab
invenrion developed to measure
the alritude of the Sun, Moon,
and stars. [t came to Europe

signs

Parts of the body were thought to be
ruled by the signs of the zodiac, as
this 14th-century manuscript shows.

via trade routes and helped
ASronoImcers l'ld\'igu[c at sea.

Medicinal herbs

Rosemary Lungwort |

Medieval physicians relied on herbs to make 3 Mint Fe um"/ Dill Feverfeu ‘i
medicines, ointments, and poultices. Modern | Q'{W tle /
scientists have analysed the plants and }uund LN

that they contain hm.]mg substances. Sage, for “7* b > Ak
u.].mplu conrains acids thar are effective : N/
against colds; lavender conains an oil that is \ '

\,‘F(.L(I\L 1g1|n§1 b'l]l'l'h 3nd th'HE_.\.

Medieval art

Most medieval art was commis-
sioned by the Church to decorate
cathedrals and monasteries.
Many of the buildings were in a
style called “Gothic” — marked
by dramatic, pointed arches.
Within the buildings, Gothic
painters used vivid, lifelike
colours, but were not realistic.

Stained-glass windows
Scenes fromi the Bible were
brought to life in the vivid
stained-glass windows in
churches and cathedrals, The
pictures were created with
small pieces of coloured
glass, joined together using
strips of lead. These
examples come from the
superb Chartres Cathedral in
France — one of the wonders
of the medieval age.

Clothing

Peasants wore

Felt hat

simple clothes made
Uf \\‘L)Ol L lO(lSL'
smocks for the body

Laces, or

and hose stockings “/)‘7’.””: —_— %

for the legs. Riche : oolle

D.r k ij\ ‘]L “ Short — Parioy ot Woollen . y

materials, such as I p stockings with

" woollen { N g . %

l!ntin‘ i, o d Jacket Leather| """ Eating f Mid-calf. \icather gorvers £

finer wool fabrics, flask, or i leather Ouver

. 7

were available to Linen shirt / “costrel” Lin . i sleeves

merchants and the i B\

nobility. Boots and \Wm}.//m lining \ Long

shoes were made out Leather split Stirrups ({fm)//m

of leacher as were workiing hose Jacket l

accessories, such boots . [“Z/’“’ Soined 0 Wooden clogs,

as belts and bags. Labourer ors L k hose or ‘pattens”
FIND OUT Brack  CHURCHES AND  CRUSADES EUROPE, FRUDALISM FRANCE, HoLry ROMAN MEDICINE, NORMANS
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\ The Blue Virgin Window shows
Christ turning water into wine.

S.r raw
/;111

Manuscript illumination
IH thl’ [“()n.l;\'tcl'icx, n")”kﬂ

Sculpture
Cathedrals were
decorated with
statues of the
Holy Family, Bible

scenes, saints, and

copied out the texe of the Bible
and other Christian books in
longhand. They
adorned the rext
with beautiful
illustrations,
and iluminated

bishops. Large-scale
Architecture

Medieval masons built fine
stone houses as well as
churches. This one was built in Lincoln, England,
for a 12th-century Jewish merchant. The rounded
doorway arch shows it is in the "Romanesque”
style, that was popular before the Gothic style.

ﬁgurcx. such as

these ar Chartres,
important letrers
(that is, painted
them with

became the
hallmark of the
Gothic sevle.

’ bright colours

and gold leaf).

Old Testament figures

Tree of Jesse

The Redempsion Window
shows Christs

illustrates the Passion and

Death of Christ an the cross. Jamily tree. _

The 3
South

Rose
Window

Merchant Linen _ % Townswoman

/’:’.’I{/ H'P';IP

~Barrelais” hat .
Linen

» shift

&’
. Peaked felt hat

Doubler

Woollen coat Prayer
beads
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MEITNER, LISE

SOME OF THE MOST important discoveries in
nuclear physics were made by Lise Meitner, a
woman who often had to struggle to get the
research facilities she needed. In spite of

facing prejudice as a woman and a Jew, she published more
than 130 scientific papers in a long career in Austria, Germany,
and Sweden. Many of her discoveries were made with her
colleague, physicist Otto Hahn (1879-1968). These included

nuclear fission, the process that forms the basis of nuclear

Early life
[ise Meitner was born in 1878
in Vienna, Austria. While she
was growing up, her
heroines were the British
nurse Florence Nighringale
and the French physicist
Marie Curie. As a young
woman, she persuaded her
father to pay for a private
turor to prepare her for
university. She went to the
University of Vienna, and
received her docrorate in 1906,

Radioactivity

power and atomic weapons. She gained many awards for her

‘ work including the Ferni Award in 1966.

Woman physicist

In the carly 20th century, 1t was discovery of nuclear fission,

Worlktable and equipment used by Lise Meimer
and Otto Hahn in experiments leading to the

In 1896, French physicist Henri Becquerel

(1852-1908) discovered radioactivity (the ‘

rays that are emitted from certain substances). ’

Meitner’s work made a huge contribution to

the understanding of radioactivity. During her

time in the laboratory, she was often unwell,
as she frequently came into contact with

unusual for a woman to become

a physicist, and Meitner endured

a great deal of prejudice. At !

Berlin University, where she was

a professor from 1926 to 1933,

she worked in an old workshop,

because women were not

allowed in the main building.

Male colleagues tended to ignore
her and discuss work

n with Hahn only.

Nuclear fission
In 1938, Meimer made her most importint contribution

to nuclear physics. She realized thar nuclei of the element
uranium could be made to split into two smaller fragments.
The process, which she called “fission”, released a grear

deal of energy. This energy has been used in nuclear power
stations and nuclear weapons. Meitner refused to be

Lise Meitner and Otto Hahn worked as equals, . ; X -
involved in rthe creation of nuclear weapons.

but Meitner was subjected to much prejudice.

Hahn-Meitner Institute

Exile in Sweden RTINS

G bl il il ddursibo

in Berlin in honour of Meimer and
Hahn. Its original aim was o carry our

In 1938, Meitner, a Jew, was forced to
flee Nazi Germany to avoid persecution.
Another great scientist, Danish physicist
Neils Bohr, helped her escape and find
research facilities at the University of
Stockholm, Sweden. She continued her
rescarch with her nephew, Otto Frisch,
who was also in exile in Sweden.

research into nuclear physics, chemistry,
and mathemarics. Scientists there have
also done research on marerials science
and the furure of solar power.

Interpreting fission
While Meitner was in Sweden, Hahn continued their
work in Germany, bombarding atoms of uranium

with particles called neurrons. Hahn found traces of
the element barium in the experiments, buc did not
| know why they were there. Meimer found the

Notes on fission by Lise Meitner

PHYSICS 1968 Dics in C.uulrridg-c._lingl;md. |
|

answer, She realized that each uranium atom had e N
s : Krwirn : FIND OUT JURIE 3 2, JCLE:
‘ sphr in two fragments, one of which was barium. MORE %{E\lll{ll% NIELI({)E]FI.\II\?(‘%E) T\{’LO({‘{{QR
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dangerously radioactive substances
and mercury vapour.

In 1959, a research institute was founded

Protactinium

In 1907, Meitner wenr to work ar Berlin
University. In 1917, she moved to
Berlin's Kaiser Wilhelm Institute to
work with Otto Haha. The next year,
she and Hahn discovered an important form of
an element named protactinium. The name
means “before actinium”, because the element
actinium is produced when the atoms of
protactinium decay radioacrively.

Spectroscape used =
to measure beta

Letter announcing the
discovery of protactinium

LISE MEITNER

1878 Born in Vienna, Austria. |

1906 Receives doctorate from the
University of Vienna,

1907 Tr.
5CCTi]TC. Ll”d L'“d-\ U!’ S[J’\‘illg fOl'

:ls to Berlin to attend a

more than 30 years.
1918 With Otto Hahn, discovers a
form of the element protactinium.
1926 Becomes a professor at the
University of Berlin.
1938 Flees Nazi Germany and
moves to SI(JLH\O]IH, S\-\'L'dl.'”.
1939 With Otro Frisch, publishes a
paper explaining nuclear fission.

1949 Becomes Swedish citizen.

| ———— T
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MESOAMERICANS

WONDERFULLY RICH CULTURES flourished
in ancient Mesoamerica — the middle part
of the Americas, today known as Mexico,
Belize, Guatemala, and Honduras. The Toltecs,
Mixtecs, and Huaxtecs were separate groups, but with
many things in common. They all worshipped the same
group of gods, practised human sacrifice, developed
writing, and played a similar ball game. Their finest
. achievements are their stone temple-pyramids, and
| superb sculpture and pottery, u
|, b but they never developed the wheel, and did not
0 4 7 use bronze or iron. They were at their peak from

Ball game
This “game” had great religious
and political significance to

the Mesoamericans,

and losers were often

sacrificed to the gods. |

Players had to hit

a small rubber ball [

through a high opening |

on the side of a court, by |

using hips, elbows, and ||
|
|
|

knees — but no hands or fect.

Ball player

Players were usually noblemen. They
dressed in special protective garments
to play, all of which were padded —
including the thick leather belt. The
padding cushioned the player from the impacr of the
hard rubber ball, which often travelled at high speed.

o 5 \-—\_.-.—_'-*‘-__ ¥ . ~ . . .
: Nt 4 900, but perished when Spanish invaders arrived |
|\ awes/ - in Mexico in the early 1500s. '
| |

Hacha

When the ball players
started a game, they hung
ceremonial heads from
their belts, which were
known as “hachas”, or
axes. The Mesoamericans
used a stone head, such as
this, to mould the hacha.

Belt mould
Mesoamerican craft-
workets used greenstone
moulds to make protective
belts for the ball plavers.
They wrapped a strip

af wer |eather around

the mould and left it to
dry. When they removed
the leather, the workers

Ball court

The Mesoamericans buile
large ball courts in many
of their city centres. The
playing area was widened ac

Ball court,
Chichen ltza

- - S stuffed it with a padding cicher end, making a shape = |
material similar to cotton, like a capiral “I". | |
Toltecs called kapok. i o ' |
i Circular stone markers =~ | | {
The Toltecs came from the city of i | [
Codex illustration of | | - |
a ball court 3

of Mexico. They were the most blood-
thirsty, and conquered several Mexican
cities between 900 and 1100. Most of their
wealth came from trade in volcanic glass.

_ Image of toad on the belr
symbolizes Earth.

|
i
[ Tollén (near modern Tula) in the Valley
|
|

Jewellery was worn by
the upper clasies.

Tollan

I'he great Toltec capital had a cenrral precinet, which
contained a marker and a temple-pyramid. Most Toleec art
was military in style. For example, the pyramid columns are

Mixtecs

The Mixtecs were based in the
| northern Oaxaca mountains in
¢.1200, and were famous for
their metalwork. They were
also warlike, conquering nearby
| cities, and resisted the mighty

| Aztecs in the 15th century.

in the form of soldiers.

Warriors

Some pottery figures
have a burterfly
breastplace, which
helps identify them
as warriors.

pendant

Funerary urn S e e

l Huaxtecs I!L'ﬂ(-//f?'(ﬁ I/{OIUS this |
frgure fas high status.
The Huaxtecs were trading people,
who reached the peak of their
| civilization between 900 and 1450.
| Their traders travelled all around
| the Gulf of Mexico and up into the
Cralfs Central Highlands. Their craftsmen
Skilled Toltee porters decorared their work in relief ] were excellent SCUlptOTS in stone.

with painted designs, as on this funerary urn. The e —— e e o

Tripod vase

Hands over the womb .~
shows this deity may
be a feriility goddess.

Huaxtec deity in stone

tripod vase features images of Querzalcoatl, the

e FIND OUT AZTECS .y |

cathsredl serpe oo warshiored b dhis A . TECS CENTRAL AMERICA EXPLORATION OLMECS |

feathered serpent god also worshipped by the Aztecs. MORE HISTORY OF >

| S— . S — — . .
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METALS

SINCE EARLY TIMES, metals

_ have.played a key‘ r.ole in
7-1 shaping human civilization, and

the extraction and working of

Metalworking |

One of the reasons why metals are so useful is that
they are relatively casy to shape, whether they are
cold, hot, or molten. They can be hammered over
an anvil, rolled out into sheets, or stretched out
into tubes and wires. Other techniques include
casting (pouring molten metal into a mould)
and forging (pressing a hot metal into shape

metals is still a vital industry in the o

| modern world. All metals are
elements. Metals provide
us with strong, long-
lasting materials for use in
construction, engineering,
transportation, and
manufacturing.

& Shaping

fron on

an anvil

st

l

Pouring molten
fron Into

Top of nail

is exposed

Properties of metals

a nould.

Most metals are hard and dense, and @ —
condu.ct heat and CICC[r.lCll’y well. Rk flukes 4
Metallic elements are solid at room off surface

temperature (20°C, 68°F), and of nail. |
generally hav.e -much .hxgher melting
and boiling points than non-
metal elements. Iron, for

Rust forms
as iron redcts

with oxygen

Welding

Meral parts can be joined
by welding. The edges

of two metal pieces are
melted wich a gas flame
or a powerful spark of
electricirty called an eleceric
arc. The molten metals
fuse rogether and form a

ng a huge metal block).

Electric
arc melts
metal, \

rong joint as they cool.

I_\/Ietzﬁc bonds ]

Metal atoms are held together by forces called metallic
bOH.dS. n‘\“ atoms (:i)l)r.!ill |1Cgcl[ivL‘t)' L']]iu'{._“l_'d p\“'[if.lt'.\
called electrons. In metals, some of the electrons break
free from their atoms to form
a common pool of electrons
called an clectron gas. The
free-moving clectron gas
binds the metal atoms
firmly together in a
strong metallic bond.

Electrans mave i
freely between atoms. —

example, melts at 1,535°C in air and
waker.

(2,795°F), while the non- ~ '
metal nitrogen has a melting '

Iron nail

[firon is exposed to

Mereury is the only metal <
S air and warer, its |

Casting iron point of -210°C (—54601:) in water .
| Semimetals ‘ Mercury B Rust

Some elements, such as germanium and that is liquid at room
surface will corrode and
form a flaky material called
rust. Most merals corrode in
air and warter. Corrosion can
be prevented by giving the

‘ luhmn. are L;II;CI .\&mlrnc.ml\ hcmmc they temperature. Its silvery
ave sonic o * Properues o tals . a5
Nave some the l r()! erties of n'l{.(,]].\ .Ind CO]OLH' J“(J {hC hl([ [h:lt it

some of non-metals. They are also known ‘

flows easily earned mercury
as semiconductors, which means that they the name lql-litk.\il\-cr_ e
| conduct electricity only under certain i e R,
conditions. They are ideal for use in Butninsters, Srd hatracies.
clectronic components, such as microchips,
in which electric current has to be

| carefully controlled.

metal a protective coating,

Types of metal

Silicon -

chip Some metals are highly valued for their appearance,
while others are valued for their usefulness. However,

Microchip most of the “metal” objects that we encounter in our

L

I daily lives are actually metal mixrures called alloys.

Silver

Lead
pellets

Poor metals
Some metals, such as aluminium, tin, and lead. are
known as poer metals becanse they are weaker chan

Precious metals
Gold, silver, and platinum are often
used in jewellery. They are known as

most merals and melt more casily. Despite their
name, they are very useful, and they are widely used
in alloys. Lead and tin, for example, form the alloy
solder, which is used ro link electronic components.

precious metals because cheir rarity,
beauty, and durability make them
more expensive than base metals, such

as iron, which are commonly available.

FIND OUT ATOMS AND BRONZE ELECTRONICS ELEMENTS IRON AND MIXTURES AND ROCKS AND ROMAN
MORE MOLECULES AGE STEEL COMPOUNDS MINERALS EMPIRE

Ores

Only a few metals occur
naturally in their pure state.
Most are locked up within
rocks and minerals called
ores. A mctal can be
extracted from its ore

by heating the ore or
passing a powerful

electric current through ic.

Copper ore
(chalcopyrite)

Bronze Roman
helmet

=
o
/ /

Alloys

An alloy is a mixture of two or more metals. Alloys
have different properties from the pure merals they
contain. Copper and tin are weak metals, but when
mixed together they form the strong alloy bronze.

Brass is a

v
Bronze is a /
copper-tin alloy
thar resists wear

copper-zinc

alloy that is

casy to shape,
and corrosion.

Somi¢ alloys contain non-metals: steel, for example,
is mixture of iron (metal) and carbon (non-meral).

_——
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50 MEXICO

A LINK BETWEEN the USA and the Spanish-speaking
. countries of Central America, Mexico lies within
/ the continent of North America. Before Spanish

conquerors arrived in the Americas in the 1500s,

Mexico had several thuvmg civilizations of its own, including the
Mayan and Aztec empires. Spectacular ruins of their buildings still

survive and many Mexicans have Aztec and Mayan ancestors. Mexico
has great mineral wealth, but, because it has one of the world’s fastest

growing populations, unemployment is high, its economy is shaky,

and millions live in poverty.

Physical features

Mexico’s varied landscape includes deserts,
grasslands, tropical forests, swamps, and snow-
capped volcanic peaks. Two parallel mountain
chains, the Sierra Madre Occidental and Oriental,
dominate the country.
The most fertile land is
found on the central
plateau between them.

Sierra Madre

The two chains of the Sierra
Madre, or mother range, form
barriers in the east and wesr of
Mexico. The western range has
dormant, smoking volcanoes,
notably Popocatépetl. Mexico's
tallese peak is Citatépetl, ac
5,700 m (18,700 fo).

Mexicai UNITEp

Sonoran Desert

Straddling the border bevween Mexico and the USA, the dry
Sonoran Desert, at 310,000 sq km (120,000 sq miles), is one
of the largest in the world. Here, ar Pinacate National Park,
west of Nogales, the desert is lictered with some of the

warld’s largest cacti, the giant saguaro, which can
grow up 1o 18 m (60 f) wall.

rMI XICO FACTS

| AREA 1,958,200 sq km
(756,061 sq miles)

PoruraTion 98,900,000

MAIN LANGUAGE Spanish

CaritaL CITY Mexico City }

MAJOR RELIGION Christian
CURRENCY Pesa i
LIFE EXPECTANCY 72 years
PEOPLE PER DOCTOR (25

GOVERNMENT Multi-party democracy

ADUIT LITERACY 91%

47°C -4°C
(117°F) (25°F)
787 L350
(61°F) (55°F)
747 mm (29 in)
Climate

The climate varies according ro height. The
north is mostly arid, but can be bitterly cold
in the mountains. The south and coasts are

hot and humid with the mosr rainfall.

Built-up Desert 37%
0.5% |

|
K <

L)

Forest
26% \hr/(md

0.5%

15.5%

| Farmiland 20.5%
Land use
Abour 40 per cent of Mexico's land is so arid |
tha few people live there, and it cannot be ‘
farmed. The once abundant rainforests have
been cleared to make way for urban growth.

Mexico City

The world’s second most

ST
O A S0 11 0 1 1 ) Ta TE opulated ciry, Mexico's |
1 gHOEAN S por } .
Bl eridr— Dy | AN lures capital has 20,899,000 |
o { % o i residents. The city lies |
- = LA on the site of the old
A _ = k\ ._-f Aztec capital, built in
5 ' "'*‘“ L the 13005, Mexico City
- \."'6' l.um!n \ : u‘ \ i sits below two high
oy E’v o “a(h PO volcanoes, a position
Cedros e, k ¥ 3 — Nuevo Laredo resulting in earthquakes,
o = '_\ b 5 and air pollution from
3 ; - Y Reynosa trapped urban smog. . .
: ) Oh : W Presidential palace
‘~ \ 2 dmez Pa 9 atamaoros
= by P ) / —
54 .__\ Los Mad ‘- &
b : _'.‘“-
4 C Culiacarts dad Victoria G ul f yucatan Chany,,
/x\ La Paz ¥ o f Gapss
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MEXICO

People
Mexico’s population is grow by more
than half by 2050. More than one-
third of the people are under the age
of 14. Poverty is a problem for
many Mexicans, and several
generations of one family often
live together. Most people are

| mestizos, of mixed European
and Native American descent.

Native Americans

Abourt 20 per cent of Mexico's people

are Narive Americans, Tarahumara
[ndians live in the Sierra Madre region

of Chihuahua. They are known for their
brightly coloured textiles, which are made
and waken to marker by the women.

52 per sq km
[ (134 per sq mile)

75%
Urban

25%
Rural

| Farming
Around 20 per cent of Mexicans work
in agriculture, but only one-fifth of
the land is used for growing crops.

‘ Water is scarce and, in some areas,

all irrigation is artificial. Some

farmers work under the ¢fido

’ system, by which government-
owned land is allocated to them;

‘ they work it and keep the profis.

Chilli peppers

Textiles

Montertey, one of Mexica's
largest cities, is a centre for
textile weaving. Corron is
grown as a cash crop on

the farms around the cicy.
Traditional brightly coloured
patterns are still chosen, but
NOW MMOSI Garments are
machine-made.

Industry

Oil and silver production are Mexico’s largest
| industries, but the service sector, including
| tourism, employs tf.le most people. Car
| assembly, steel, textiles, food products, and
| breweries are important businesses.

Shrine for
mnaking
sacrifices.

Tourism
Fine beaches and specracular ruins lure nearly 20,000,000 visitors

Silver
brooch 3

i

FARMING

Chichén Ttzd were built strategically on the Yucatan Peninsula,

‘ to Mexico every year, Impressive Mayan temple-pyramids such as
| and are now World Heritage archacological sites.

CENTRAL AMERICA,  DESERTS

HISTORY OF

AZTECS

FIND OUT

MORE

FESTIVALS

Leisure

Sport and festivals dominate
leisure time for Mexicans.
Sports of Spanish origin
such as bullfighting are
popular, as are rodeo events
called charreadas. Football

matches draw huge crowds.

Day of the Dead

At the beginning of November,
Menxicans celebrate the Day of the
Dead. During this festival, influenced
by ancient Azrec traditions, death is
not mourned, but celebrated. On
the Day of the Dead, buildings
are decorared with flowers, and
skeletons made from papier
miché are paraded along che screets.

Green

pepper
Crops
Coflee, tomaroes, fruit, and vegerables are
grown for export, whilst sugar-cane, corn,
and wheat feed the Mexican farmers’
families. Avocados, green peppers, and
chillies are also home-grown foods. Citrus
truic grow well in Mexico's warm climate.

Silver

T'he metal is mined at

century. Mexico also has
reserves of gold, lead,

-

MaAya

NATIVE
AMERICANS

~ e

Mexico is one of the world’s
largest producers of sitver.

Durango, in the centre of the
country, where it was discovered
by Spanish setders in the 16th

and tin.

OiL  ROCKS AND

- “

I
|

14

Festivals |
Mexicans celebrate more

than 120 féres and festivals
every year, many of which

Cartholic celebrations.

Some are nadonal

halidays. The Guélaquetza
annual dance in Qaxaca

is a colourful evenr thar

dates back 1o pre-

Columbian times. |

|
are religious Roman |

Papier maché
skeleton

Foinding |

| Mexico has introduced many foods |
to the world, including avocada pears,
chocolate, maize, tomaroes, and vanilla. ‘
| Toruillas, or maize pancakes, arc eaten
like bread or made into snacks called ‘
| racos and filled with guacamole, a
thick, spicy sauce made from onions, |
‘ tomatoes, red peppers, and avocados.
|
|

I | |
>
ey

(;u.aumolc LR |

Sﬂl se

4"‘\

—

Oil

Mexico ranks highly in world production |
of oil, which accounts for one-quarter of

the counury’s total export earnings. Most
of the oil is drilled from offshore wells in
the Gulf of Mexico and along the Adantic
coast. O revenues have been used pardy

to finance an extensive industrialization
programme to boost Mexican business.
Fluctuations in oil prices caused economic

problems in the 1990s.

Maquxlladoras
Many US companies have set up assembly |
plants in northern Mexico around the Rio

Grande. Known as maquilladoras, they |
have atracted US investment because
labour costs are less chan in the USA.

TEXTILES
AND WEAVING

VOLCANOES

MINERALS
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MICROSCOPES  $inple micescops

Dutch scientist Antoni van

MILLIONS OF TINY PARTICLES which

microscope consisted of a single

magnifies small objects to reveal Sl

details invisible to the naked eye. The Observer looks
r)’uum{f’ 7

Eyepiece

lens

simple microscope uses one lens, capable
of magnifications of between 70 and 250
times. Compound microscopes use a
combination of two lenses and can produce ... Eyeptece
magmﬁcatlons of up to 2,000 times the //' ‘
size of the object being viewed. Electron
microscopes use beams of electrons instead
of light; they can magnify by hundreds

of thousands of times.

. Path of
light as

rraved

the eye

. Barrel

| _ Barrel

|

Magnified
“real” )
image

. Obfective lens .
Compound miCroscopes ;
The compound microscope uses two
lenses (an objective lens and an eye

) ¥

piece). This gives it a much greater Glass slide
power of magnification than the Bt
simple microscope. It was the use table _—
of the compound lens that led to
the discovery of cells.

()l')_]'(‘[ll.l"c‘
Focusing lens
Angled mirror knod

reflects light on to
Jects ligh

_— —— speciinen above, /\
Robert Hooke =

English scientist Robert
Hooke (1635-1703) was
responsible for improving

. Highly
m,z\qw_’/,v] o

/

“virtual”
rmage

the early compound | Glass slide X
microscope, and also How a compound microscope works \ | pecimen
introduced the rerm “eell” 1o | The lens closest to the object (objective =
biology. He was a versarile scientist, lens) creates a magnified image inside che 4 7y

who devised a spring for watches and an early microscope. The larger C\'cpik:‘iu bng igse 7 | TR
telegraph system, as well as discovering how this imagg as its object and aces as a simple T ST
clastic objects strerch. Following the fire of microscope, further magnifving the image.
London in 1666, he also designed several The toral magnification is thkenmbinst \\ _
of London’s most prominent buildings. [ power of the evepiece and the objective fens. \ Light source

[m’[/i’ [J ¥

Lecuwenhoek’s (1632-1723) simple

play vital roles in the processes of convex lens held between two metal plates.
life would g0 undetected without the  Theeye hgd to be placed clgsc to .the lglls to S RS D aria |
help of mi A m sce the object placed on a pin. Using different 1o plates

¢lp O MICroscopes. microscopc lenses produced different magnifications.

Pin for holding
specumen ‘

Serew for focusing

How a simple microscope works
A simple microscope, such as a

magnifying glass, consists of one convex
lens which bulges outwards and bends
light inwards. Seen through the convex |
lens, che objec is shown as @ magnified

and upright image.

o

The eye is placed / \{,;E,”{m{

close 1o the lens object
Magnifying —— Object |
eliass viewed

Magnified images

Forms of life such as the dust mite, which
surround us, but which the human eye
cannot see, are made visible by the use of
a microscope. Under a microscope, 4 shatt
of hair ¢in be macched to an individual,
idenritied by the DNA present in the hair.

Hairs

Magnified | Compowund

head of a dragonfly eye

Dragonfly

Petrograph microscopes
A perrograph microscope is used to

Microscopic surgery ’7

One of the latest developments in

study the make-up of rocks (petrology is surgery is microscopic surgery. An | Elecrron scanning microscopes can
the study of the composition of rocks). endoscope (optical fibre) is inserted magnify extensively without losing

[t uses polarized light to identify the into the patient. The surgeon can see | the clarity of the image. The clectrons
minerals in thin scctions of racks. the operarion through are reflected off the surface of the

Binocular
microscope

Binocular microscopes

Using two eyes provides a depth

to the images pereeived. Binocular
microscopes, with two separate
instruments fastened together, provide
microscopic vision for both eves. This
allows for derailed study of an image.

MOLECULES

Electron scanning microscopes

110\'\“1” [llL \le> iCC 1n gre at dl.(l]l

the fibre opric and | specimen, producing a fuorescent .
microscope. | image on a m‘u-n..'l'hi\’ is photographed
3 3 8 > & o - e “de dil,

ATOMS AND CELLS FLOWERS GLASS LIGHT INVENTIONS MEDICINE SCIENCE, TELESCOPES |

Electron scanning
microscope image ‘
of pollen

Electron scanning ‘
microscope

HISTORY OF
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MICROSCOPIC LIFE

A MICRO-ORGANISM is a life-form that is
too small for the human eye to see clearly.
This usually means that it is less than

1 mm (0.04 in) in size.
MLCI'O -organisms include protozoa,
bacteria, fungi, algae, and viruses.

P

| The two main groups into
which micro-organisms are
divided are the protist and

' moneran groups. Some
protists, such as the brown
algac called kelp, can grow
to more than 50 m

- (164 fv) in length, but
MmOSt are microscopic,
with the smallest
measuring only

0.00000001 mm’

in volume.

Single-cell algae
Algac are planc-like organisms
that generally obtain their
food through photosynchesis.
Most are made up of a
single cell, but some are

| multi-cellular and look

| very much like true plants,
A highly diverse group of

‘ micro-organisms, the most
plant-like are green algae, and
it is from these thar plants are

| chought to have evolved.

! Diatoms, single-cell algae

Billions of tiny plants and animals floar in
séa- llll\J t‘r&'ﬁll\\'l{[(‘.r; r(_){_“I:ThL'I'. (hL"\' ln'.lku Llp
plankton. The smallest plankeon, phyto- \
plankton, are microscopic algac and

| bacteria. Phytoplankton forms the firse link
of the food chain in water and is eaten by

‘ predatory protists and zooplankton, which
is composed of the young of marine

| animals, such as crabs and shrimps.

Vacuole — a tiny
space holding food /.

‘ Plankton —‘ Monerans

but some are multi-cellu
fungi. Monerans are divided into two
groups: bacreria and
blue-green bacreria;
many are parasites.

curved. In some species,
individual cells are joined

4

or wasie PI‘D{"{/L’.’.\ .’/

How an amoeba feeds

Amocbas
l move by
pushing the
more rigid part
of their hm_{y,
the ectoplasm,
against the more
fluid parr, che
endoplasm.

Microscopic fungi
Although mushrooms and
r(l:ld&tUlqu arc Ul.[i.‘” l:lr!—;&.’\
many other rypes of fungi
are microscopic. Fungi do
not obtain their food from
photosynthesis, as plants
do. Instead. they produce
minute, thread-like structures

called hyphae. The fungi use

XIIL' h)"i.‘]].l“ jial .']!‘S'l'lrh fl}ﬂd
from the surface on which
they are growing.

The kingdom Monera includes organisms
such as bacteria, which [ive in the air, on land,
and in water. Most monerans are uni-cellular,
ular and resemble

Bacteria

Bacteria are often
classified by their shape.
Some, such as Buacillus
subtilis, are rod-shaped;
others are spherical or

together to form long chains.

Protists

Protozoa, algae, and microscopic fungi are all protists —
they belong ro the Protista kingdom of organisms. Most
protists ate uni-cellular organisms, and their cell structure
is similar to that of plants and animals. Some protists are
multi-cellular, but their structure is simpler than that of
higher organisms. There are up

sl to 120,000 species of protist.

Nuclews controls

ampeba

Protozoa
¢f There are more than 50,000
protozoa. They live in water
and water-hased liquids such
as blood, and use rails,
hairs, or wentacle-like

extensions to move
around. All prorozoa are
uni-cellular. Amoebas are a
type of protozoan, bur,
unlike other protozoa, do
nort have tough external
shells, or organs, such as

Endoplasm is
fluid and
contained by

1'{‘!&,’)&?.‘}?3. ; i
L tails or hairs, for movement.

The amocba is controlled
by a single nucleus, which
: functions like a brain,

\ Ectoplasm — outer

layer of amaeba

3 The food is
then drawn

When an
i amoeba meets
a possible food

item, such as

rowards the
centre of the
another protist, cell, where the

it slowly envelops nutrients are

che prey with its dissolved. Any
entire body, and

sucks inwards,

waste products
are expelled.

Slime moulds

Although similar to fungi,
slime moulds are categorized
separately. Many slime moulds
acquire a fan-like shape as
they flow over the surface

on which they grow, such as
damp, decaying logs. As the
slime mould expands, it
absorbs ather micro-organisms
and birs of decaying plant
material. Like fungi, slime moulds
reproduce by producing spores.

Slime
mould

Microscepic fungi grown
by termites in their nest

Bacteria has
divided in

1.

Multiplicd by more

Reproduction
p than 100

Bacteria usually reproduce
by splitting in two. This

process is called binary
tission. The two new
bacteria are called
daughters. Bacteria, such
as Kiebsiella, reproduce this
way; it allows a massive

Bacteria has |
now multiplied
by abour 30

increase in population.

Klebsiells bacteria ‘

Blue- grcen bacteria

A Until recendy, blue-green
— Actual size
is magnified

by 10,000

bacteria were lhuu},ll[ ©
be a rype of algae. Now
they are classified as a type
of bacteria. They occur in
a wide range of habitats,
and when conditions are
right they can muluply
rapidly. causing “blooms”

Bacillus

subtilis on lakes and in the sea. “Bloom” forms green surface on lake ‘




MICROSCOPIC LIFE

Viruses

Viruses, such as rubella which causes German

measles, belong to a group of disease-producing

| organisms. Each virus is made from a length

| of nucleic acid surrounded by a protein coat.
Viruses are inactive chemicals that show no
sign of life until they invade a host. Once
they have infected their host, they can reproduce
in great numbers. Viruses can cause allergic
reactions in the host cell, as well as causing it
physical damage when they burst free from it.

Viruss _ Virus

HH('!!'-’('

acid

Bacterium

Virus invading a bacterium

Protein

head _ =

 Core

il

Viruss
nucleic formed inside

5 acid the bacterium.

New viruses are

Rubella

viruses

New virus
breaking free

Rubella viruses erupting from cell

Reproduction of a virus

Reproduction

7 The nucleic acid
.7 trom the virus

9 The il of the joins with the

Viruses reproduce by inserting
their nucleic acid, or generic
material, into thar of a host cell
and forcing the cell to produce
more viruses. Almost every species
of bacterium is parasitized by one
or more viruses, These viruses are
also known as bacteriophages.

] The virus's nucleic
acid is stored in a
head made out of
protein. The head sics
on a core with a tail.
When a bacrerium is
found, the virus imbeds
its tail in the cell wall.

£ virus concracts,
pulling the core
downwards. All of
the nucleic acid
contained in the
virus’s head is injected
into the bacterium.

bacterium’s nucleic
acid and forces it to
prodll(.‘z' maore \'iml
nucleic acid. The cell
is then forced ro make
protective proteins
for the viruss survival.

Protozoan diseases
Warldwide, more people
have died from protozoan

attacks than have died in
war. In Africa, the protozoan
Lrypanosoma brucer causes
sleeping sickness, which can
\’\'Cn‘{!\(.‘[l ‘h(.' hl[”[;lﬂ il!l{!]llilc
system and result in death.

Fungal discases
Only a few fungi infect
humans, richophyion
.rnmfmh“s’r' causes
ringworm. Fungal
infections are called fnea
| and are named afeer the
part of the body they
infect. For example, athlere’s
foac is called tinea pedis.

FIND OUT @I

MORE

=== ==
Antony van '
Leeuwenhoek
Micro-arganisms were
unknown until the
1670s, when a Durch
merchant, Anrony
van Lecuwenhock
(1632-1723), started
recording observarions
he made, using
microscopes that he
built himselt. The study
of “animalcules”, as he |
called micro-organisms,
was only one of his many

discoveries using a microscope.

o W U
o
p i g ML;
sefoy’ A

< m‘:i)f

Trypanosomes in human blood

-

Trichophyton soudanese

CORAI DISEASES
REEEFS

GENETICS

Microbial diseases

Like most other organisms, humans
are prone to attack by micro-
organisms, such as protists and
viruses. These microbes, as they
are called, can cause the host to
become sick or can even kill it
Microbes injure their host in
a number of ways. Some
bacteria produce poisons,
while protists can
cause an allergic
reaction in the host.

Bacterial diseases
Many species of bacteria
live in the digestive tracts
of animals. Most bacteria
are harmless, but some.
such as those that

cause cholera, typhoid,
and Salmonella
infections. can be fatal.

Viral diseases

Every vear. thousands of
people dic from the resules
of viral infections, such as
influenza, rabies, HIV, and
vellow fever. Vaccines are
available for many of the
more conmon \'ir\l&'l'ﬂ.
such as chickenpox,
smallpox, and polio.

Chickenpox

MICROSCOPES

MUSHROOMS AND
OTHER FUNGI

/. After about half
i an hour, the

bacrerium bursts
open, releasing
another generation of
viruses. By this time,
the virus has been
replicated 300 times,
and the host cell has
heen damaged.

~ Salmonella

poisoniig in
huenans.

. These bacteria
can occur in

milk, meat, and eggs.

Salmonella enteridis

canses food

OQCFAN
WILDLIFLE

Symbiotic
micro-organisms

Some micro-organisms are
essential to the life of their

‘ host: the two have a symbiotic
relationship. For example, algae
called zooxanthellae, live inside
corals. They can photosynthesize

| and convert sunlight into

carbohydrates on which the

| coral feeds. Other micro-
organisms live in the guts of
animals, including humans,

and aid the digestion of food.

Zooxanthellae algae (yellow
i colour) live inside
the coral polyps

Coral packed with zooxanthellae algae

Micro-organisms in food

The bacrerium commonly called yeast
{made up of single-celled organisms) is
central to the fermentation process
needed to make bread, beer, and wine.
Other useful bacreria are used o refine
crude oil or to preserve foods, such as
milk and butter. Fven the holes in the
Swiss cheese Emmental are caused by
carbon dioxide-releasing bacteria.

Yeast cells are

Adividing.

Colony of
yeast cells

—— §
AMOEBA |

SCIENTIFIC NAME  Amoeba proteus

OrbER Amocbida

Famiry Gyvmnamocbidae |

DisTRIBUTION These single-cell
protists are found throughour the
world wherever there is water

HABIaT Amoebas need to live in
water. This can be in ponds,
puddles, or even in the digestive

SYSICIms 0* 4'1]'1i|I'I-'il.\'

Dietr Minure particles of organic
marter and other micro-organisms |

Size 0.1-2 mm (0.004-0.08 in)

LieespaN Maximum of 1 month

PARASITES  PHOTOSYNTHESIS

555

T ———



MIDDLE EAST see ASIA, HISTORY O]

MIGRATION, ANIMAL

e petdini- SEVERAL HUNDRED BILLION animals are on
377" the move at any one time, making journeys from
% one place to another called migrations. Migrating
animals include insects, fish, amphibians, reptiles, birds, and
mammals, including humans. They find their way using
inherited knowledge, familiar landmarks, the Earth’s magnetic
field, or the position of the Sun, Moon, and stars. An animal’s
migration is usually connected with food, overcrowding, or
finding places to breed. Some migrations take place regularly
every year; others take several years to complete.

by ~-

To reproduce

An important reason for migration
is to find a place where there is
enough space, food, and suitable
weather to raise a family. In the
oceans, mammals such as whales
and scals may migrate to warm
water to have their young. Some
species of fish also migrate
between feeding and
breeding grounds.

Gray whale

Many large whales feed in cold polar waters, where there is

plency of food, but migrate to warmer areas in the rropics

o breed. The gray whale travels from the Arcric ro the

. Salmen have strong muscles

and are J/ru.‘.wr'rj.;// ST

Eels

Born in the Sargasso Sea,

Salmon

Young satmon hacch our in rivers and

streams and spend some vears there before southeast of Bermuda, cels

swimming to the occan. After feeding and migrate to rivers in North
growing for several more years, they follow America and Europe o
chemical clues in the water to find their way back feed and grow. The young
to the tiver where chey were born, They often eels, called elvers, may

le overland to reach

have to leap up waterfalls as they fight cheir way wrigg

upstream. After laying their eggs, they die. their feeding grounds.

E ) h Each bivd flies in the
SCaplng the Weathef stipstream of the bird
Animals may migrate to escape freezing - . " JHoRE e sl i)
winters or hot summers. They return ’ ’ . -
when the weather is more favourable. If 4 r: p )
animals stayed in one place, there would be too

much competition for food, space, and places £

to breed. Seasonal migrations can be = ] [ 4
short, such as up and down a mountain. .’

4

Snow goose
Snow geese breed in the

—

Bogong moth
[hese moths migrate
up the Australian
Alps for the hot
summers. They sleep
in cracks in the rock
until it is cooler,

Arctic summer, bur migrate
south in winter to the Gulf
of Mexico. They fly ina “V”
formation as this helps to save

Spiny lobster

As many as 100,000 spiny lobsters may migrate cach

energy for the long journey.
autumn, walking along the seabed in single files of —

Looking for food

If the food supply in a location changes
regularly every year, animals make regular
annual migrations to tap new supplies.
When conditions vary from year to year,

| migrational patterns are irregular.

Locusts

Migratory swarms of locusts occur where suitable habirats
are scarce and there is overcrowding. The locusts gather in
large groups and grow longer wings and wider shoulders.
They migrate up 1o 3.200 km (1,980 miles) @ year.

Wildebeest

On the plains of East
Africa, wildebeest migrate
to find fresh grass and
water. They can sense
water up to 100 ki

(60 miles) away and follow
the seasonal movement of
the rains. The herds are

l“)'JLT consiant d.l[l\l_'"ﬁl'
of artack from predarors,
such as lions and hyenas.

Long-distance travellers

| The distances travelled by animals on
migration often run into several thousand
kilometres each year. These long journeys
use up huge amounts of energy, and birds
may double their weight before setting off.

Arctic tern

['his bird migrates further
than any other bird. It
flies from one end of the
globe o the other and
back again cach year —a
round trip of more than

50.000 km (31,000 miles).

Monarch butterfly
These butterflies migrate
up t 4,000 km (2,500
miles) every autumn, from
Canada to Mexico and
California, 1o hibernate

in mountain foreses, They,
or their offspring, then
make the return trip.

Northern fur seal
Fermale northern fur seals
migrate some 5,000 km
(3,100 miles) from cheir
breeding grounds in the
north to spend the winter
in warmer water. They
return in the spring.

up to 60 individuals. l. he lolu_s[cu stay in contact by FIND OUT ety AiHiiaL HIBERNATION POLAR TRAVEL WEHALES AND
touching cach other with their antennae. MORE WILDLIEE BEIAVIOUR WILDLIFE DOLPHINS

556



MILKY WAY sce GALAXIES « MINERALS see ROCKS AND MINERALS « MING DYNASTY see CHINA, HISTORY OF ¢ MINING see COAL

MINOANS

ON THE ISLAND OF CRETE in the Aegean Sea, an advanced
and fabulously rich civilization emerged in around 2500 BC — . Ve, €
Europe’s first empire. These people, who were traders, became it S Knossos Crete
¥ known as the Minoans, after the legend of the wealthy King Pha‘“‘“‘-—gﬁ-ftk"“‘m‘
Minos of Crete. The Minoans built gorgeously decorated palaces on
Crete, and we know a lot about them from the paintings, buildings,
and luxury items found there. However, scholars have only deciphered
part of their writing. In 1450, the Minoans were overrun by the warlike

Spread of the Minoan Empire

From their homeland on Crete, the Minoans
dominated the Aegean Sea from 2000 to 1450 BC.
The sertlements were mainly coastal, and the most
important — Knossos, Mallia, Phaistos, and Zakros
— were built around large palaces.

Mycenaeans from Greece.

i i
209y

Throne room

Light well allowi ing .
light into
the palace

Olive trees grew
in the courtyard.

Knossos ’
The largest of the
Minoan palaces, Knossos, was built in
¢.1900 BC, then rebuilt 200 years later after being
destroyed, either during a war or by an earthquake.
The huge, richly decorated complex may have been a
religious centre and a base for trading, as well as home
for the local ruler. The palace is arranged around a
central courtyard and contains rooms for many
different purposes — royal apartments, ceremonial
chambers, such as the throne room, shrines, workshops,
and dozens of storerooms.

@ Religion
7 Many hilltops and all the palaces

_ contained shrines, where the
Minoans made offerings of
food and drink to the gods.
Several different deities were
worshipped, including a god of
animals and the hunt. Bulls were also
believed to be sacred. The most
important deity was a goddess of
the Earth and ferriliry.
Snake maiden

Archacologists have found many images of this
goddess, wearing the typical costume of a Minoan

S

and sometimes has them owined around her body.
Minoans probably saw her as a guardian of the
homie, and also as a deity who would encourage

woman. She sometimes carries snakes in her hands,

P Bull leaping may have
" take place in the
central courtyard.

Wooden pillars
| ¢
| were painted

| red and blue.

Trade

The Minoans traded

using a circular

route around the
Mediterranean, from

Crete to Egypt, on to

Grapes

via Cyprus. They exported
pottery, metalwork, and food.
They took back raw materials,

Olives
such as copper and precious stones.

Palestine, and back to Crete

Bull jumping
In this sport,
which possibly
had a religious
\'igniﬁc.mcc,
)'Oll“g men -—ind
women took tums
to somersault over
the back of a bull.

Pottery

The storerooms at
Knossos were full
of earchenware jars,
(pithoi), some 2 m
(6 fu) tall. These
stored oil and wine.

Thera

A volcanic cruption on nearby Thera in 1470
B0 was once thought to have caused the end
of the Minoan Empire. Rescarch now shows
| that invaders from mainland Greece, known
as the Mycenaeans, wiped out the Minoans.

Tlmellne 1800 BC Writing 1
2500 BC Trading begins on Crete, as ¢
Settlements begin to Minoarn scribes develop
expand on the island the Linear A script. 1
of Crete.
1700 BC Creran palaces
‘ 1900 Bc First Cretan are destroyed by fire,

possibly during warfare
between ditterent
Cretan states. The 1

palaces are builg

Minoans begin o
trade and build up
overseas links. palaces are rebuilt. o

seript (a way of
writing an ancient
form of Greel)
starts 1o be used.

1400 BC Knossos falls, |
after Crete is overrun

by invaders from the
Greek mainland, the
Mycenacans. At the

550=B¢ Creran
ivilization at peak.

500 BC Linear B

same time, the

mainland Mycenaean
palace civilization

expands, as does
Mycenacan trade in [
the Mediterranean,

470 BC Eruption
n island of Thera.

i : FIND OUT EurO GODS AND GREECE, WRITING
fertility and promote good harvests in the ficlds. MORE HIST ORY OF GODDESSES ANCIENT
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MIXTURES axD COMPOUNDS

v WE CANNOT SEE THE SALT in

7. the ocean, but we know it is

_ there because the water tastes

3 salty. The salt and water

form a mixture called a solution.

Salt and water themselves are

compounds — substances that

. contain elements bound strongly
together by a chemical reaction. In
science, a mixture is a combination
of elements or compounds mingled
loosely together. Mixtures are much
easier to separate into their component

. parts than compounds.

After a few seconds, the crystals have
The L-’:;I".I‘.h{\- " dissolved complerely in the water
break up into .
tiny particles thar
spread throughont
the liguid.

Solutions

Potassium permanganate
crystals dissolve rapidly
when they are dropped into
water. The two substances
are soon indistinguishable
because they form a
uniform mixcure called a
solution. In a solution,
particles of a solid (the
solute) are completely
intermingled with the
particles of a liquid (the
solvent). A solution is said
to be concentrared if it
contains a large amount

of solute, and dilute if it

I - The tuwo Eventually, the - o e ) alns 7 all
| SuspenSlonS and substances  solid lead __ Crystals of potassium contains Onl} a small amount.
. ) i . 1Y . permanganate
1 Coll()lds are i'a-'cﬂ.-_",' iodide p.fa’?'!i(‘/z.\ - _
| mixed. settle out. " )
‘ When muddy water is left to stand, Separatlng mixtures
the mud settles and the water - . -
’ Pouring coffee through a filter is a familiar way
becomes cleater. Muddy water is a - S G T o
ey i ; { of separating a mixture: the filter separates the Decanting
suspension — a mixture of solid ' i} | 'y s B b il e il f
artickes hanaine ina liouid The _ L coffee grounds from the liquid coffee, oil from
E b < . | . . - . =, o sULe
b 6Ing d - making it more drinkable. Other separation i W D i
mixture eventually separates because . . e L
. : . methods include decanting, centrifuging,
| gravity makes the particles sink to A . ;
[ ' | distillation, and evaporation. Decanting, the -~
(F )

the bottom. A colloid is a mixture
of tiny particles of matter dispersed
evenly throughout a solid, liquid, or
gas. The particles are too small to be
separated by gravity and too large to
dissolve, so they stay

suspended in

the main Types of colloid Residue

. | simplest method, involves pouring a liquid
off from a denser liquid or solid sediment.

less dense
than vinegar.

Filter Centrifuge
A porous harrier A centrifuge is a machine rthac separates
called a fileer is used mixtures by spinning them round very fast

Filrer ___
paper

Suspension of lead iodide

in potassium iodide
0 separate a mixture in test tubes, Denser

of large solid particles substances sink to
in a liquid. The filcer the bottom and

The particles in a colloid can £ allows the small liquid  separate out.
substance. be Ph e kostes oF of coffec il S
1.L g‘ii u 1.) s, r.(\p ‘?H af {m:mrl’-‘ g particles (the hiltrare) Lnitri ngﬂ
liquid, or tiny solid pieces. e to pass through, buc — are used 1
Aerosols are solid Colloids include acrosols, o holds back the extract dense
or liquid particles gels, emulsions, and foams. Liquid larger solid particles  blood cells from
suspended Fog, for example, is an acrasol (the residue). blood plasma.
| i3 gas. of water particles in air. Colloids S/ |
are also known as dispersions. Mixture is held / ,
ST O Overhead view of
K Distillation in pest rubes. !
Smoke o centrifuge
A process called distillation can be used o
(acrosol of ; ; . e : y ;
e Foams are colloids of separate a liquid from a mixture. The mixture is
ash in air) ; A : "y ; :
gas particles dispersed heated until the liquid boils and rurns into a gas.
evenly throughout a I'he gas is then led o a wbe called a condenser,
| Gels consist of liquid or solid. where i cools to form a pure liquid.
solid particles Shaving foam F 1
suspended in (air in liquid soap) 4 = Guas condenses
/ ~_ Thermometer

a liquid. ; Emulsions are back to liguid
x ; : ; i
mixtures of | in warer-cooled
liquid particles rube

]
suspended in i

anacher (_+ N -
liquid. *;P ' -

Evaporation
Hear can separate a liquid from a mixwure

- Waler. | Warer q by evaporation. In hor climates, this
— out merthod is often used to obrain sale from

seawater. Shallow pools called salt pans

\ I 5 L . 4 L ™, o .
Hair eel ~Liquid pars of  Liquid . . are dug out on the coast and filled with
all'rdgfc' ) Emulsion paint mixtire boils 1o collects in ( seawater. The water evaporates in the
(el Bat 3n wrater) {liquid pigment in oil) Jorm a gas. flask. warm sun. leaving salt crystals behind.

558



MIXTURES AND COMPOUNDS

Tongs hold
dlowing
fron wool.

Structure of compounds |

Inside a compound, the particles of different elements are
bound together by forces called bonds, which form during
chemical reactions. Covalent compounds contain atoms
linked together into groups called molecules. In ionic
compounds, electrically charged particles called ions

link up to form a structure called a lattice.

- Some of the iron
chloride that forms

turns immediately
into @ gas.

_ This reaction, like

many others, needs
heat to start if off, 5o
the fron wool is first

. Hydrogen Covalent compounds

heated in a flame. Arrt At normal emperatures,
i ) ’ covalent compounds, such as
Maklng COmPOUDdS - __— Arems methane, form liquids, gases,
h — Chlorine is a Sform or soft solids. They are poor

Compounds can be formed only o hh g groups  conductors of electricity.

Juring chemical reactions. For e rEHCEOT z'z;i}’F'(v’ There arc only weak bonds
-c\;ample, the elements iron and Is vigorous. maleciles. between the molecules uf
. . . I'_‘U\'\'i'[.'nf C(m?p(?lmd.\‘. \\'hl('}l
chlorine react VIgOrously tOnghCl‘ to L - Carbon is why they have low boiling
- Gas jar of atom and melting points,

form the compound iron chloride,
in which the particles of iron and
chlorine bind tightly together.
Compounds often have very
different properties from those of
the elements they contain. Iron is a

chlorine

By the end /{/‘

the reaction, the

Tonic compounds
Inside ionic compounds,

“”-’S’*]"/”-’ "”"’; such as sodium chloride 0,00,
wool has ¢ g ey {common salt), strong

. . = o - fan
hard, magnetic, silvery metal, while 3 sto [“"’!'-‘/”; o1 | honds hold the ions of
. N . 3 chloride, s .
chlorine is a reactive green-yellow OS] the different elements
cas. However, the compound they || Aty tageetics Ionls Sodiur
Z X b = H cr)mpmmds form hard, iy wm
form — iron chloride — is a crumbly, briccle solids. They ion__

have high boiling and

orange-brown solid that is non-
melting points, and are

magnetic and fairly unreactive. o :
E o S— =y zood conductors of
S ——— clecrricity when molten  Bonds Link the

Sodium chloride

or in solution, atoms to form a latrice.\
Separating compounds .
Compounds can only be broken apart I
by chemical reacdons. Most metals have |
to ht’ CNLri‘l:[t'd ﬁ“n] l'\alllr.l]z)' U(_'L'Llrr;ng
compounds called ores. [n a blast furnace.

the metal ore iron oxide (a compound

of iron and oxygen) is heated with coke,

Justus von Liebig ‘
The German chemist Justus von Liebig (1803-73) made
many advances in the study of carbon-based compounds.
He established a teaching laboratory in 1839, and devised

standard procedures such as distillation for separating

which contains carbon. The heat of the and apalysing mixtures and compounds. He was one

furnace causes a chemical reaction in which of the discoverers of chloroform, and also pioneered

the carbon removes the oxygen from the | the development of artificial ferdilizers.

Sampling molten iron in a blast furnace iron ore, leaving behind molten iron metal.

Chemical

Dyes separare ont
inte coloured

Chemical analysis

There are many ways of analysing a mixture or

is added

FEngS. tg sample

. . TOJ]IH from.
compound to find out what it is made of and i
how much of each ingredient it contains. These
techniques are used to check food and medicine
for purity, test air and water samples for pollution, Burerte
and examine blood and urine for signs of disease. |
' Mass spectrometry |
" - The ions of each element have a different
— ’ mass. A mass spectrometer uses this fact to
Filter analyze unknown substances. It changes
I”h'[{’{'."' [I'l‘..' aroms \]f an Llllk“()\\ n ‘iul'}.\'['.lnl.:(' inﬂ)
Chromatography ions, and separates them according to
The rechnique known as chromarography | II their mass. [¢ then produces a graph
uses an absorbent material to identify the - called a mass spectrum, which shows
ingredients of a solution. When a drop of | | the propartions of each element present.

black ink (a mixture of different dyes) is
i - Titration
I'he concentration of a solurion can be
found by titrarion. The sample reacts with a |

placed in the centre of a fileer paper, the
ink spreads our to form rings of different

Barium

Strontium Calcium Potassium

Flame tests colours, The dyes in the ink are absorbed

If a metallic element is present in a substance, it can be
identified with a flame test. A clean wire is dipped into a powder

of the substance and then pur into a flame. Ditferent merals burn

with Hames of different colours, so the flame’s colour identifies the
metal. Fireworks use metal compounds to produce coloured sparks.

by the paper at different rates, depending
an the size and shape of their molecules.
Chemical reaction ¢ ﬂ'f’r-'u\[{x's

Lf!!rh'(f' ar s

mple solution. —

CHEMISTRY

FIND OUT

MORE

ATOMS AND COLOUR

MOLECULES

ELEMENTS  GASES LiQuips

chemical whose concentration is known. When
[h‘.‘ rL'ilLTi(lﬂ i‘) CUI“PIL’LL‘\ a L'UlUUr Cl)il”g{.’ occurs,
I'he amount of the chemical needed to bring
about this colour change enables chemists to
calculare the concentration of the sample.

ROCKS AND SoLips

MINERALS

MATTER

OCEANS
AND SEAS




MOLDAVIA see ROMANIA, UKRAINE, AND MOLDAVIA « MOLECULES see ATOMS AND MOLECULES » MOLLUSCS see SNAILS AND OTHER MOLLUSCS

MONASTERIES Parts of a Ch;istian mor}-astery‘

At the heart of a Christian monastery is the church,
The nave, ar the  where the monks or nuns gather for worship ac set times \

A MONASTERY IS HOME to monks, western end of the  eyery day. It also contains the buildings in which the
people who have chosen to live apart '?’:’;":;p:,( ﬁﬁ:m monks or nuns live — including rooms for eating,
from souety devotmg their lives to / washing, slceping,.and studying. Some monasteries also
rehglon Most orgamzed / have accommodation for guests.

religions have monasteries,
especially the Christian and

' Buddhist traditions. As well as
. being a church or temple, a
monastery is where monks live
and work. Nuns, women
who choose to follow a
religious life, normally
live in convents.

SK8)

Monks spend many hours of cach
day in the monastery church,
artending cight services from
midnight to early evening before bed.
The words of many services are |
chanted, not sung. This music is

called plainsong.

The choir, ar the eastern
end of the church, is where
— monks worship.

—— The chapter house is where
the monks meet o discuss the
business of the monastery. The
monks eat together in the

refectory, while one of

them reads from a
religious book.

The cloister is a covered -

walkway within the

monastery.

The cloister garth isa _————
courtyard used for rest

and relaxation. - Refectory
. . The garden
\ Llfe mn a provides produce
for the monks’ table.
monaStery Monasteries also often

had outlying farms where

Prayer dominates . 2
_ livestock was raised.

monastery life. In Medieval
Europe, monasteries also provided
education, and monks wrote books,
composed music, or healed the sick.

f Gatehouse
Today, monks and nuns sdll teach, or /
help the poor or homeless. /

/
/

Rosemary |

r
Bay leaves i

Staveroom |
Herb gardening

The dorter, or dormitory, is Many different herbs were

Produce oy )

In the Middle Ages, a where monks sleep. In some | grown in the gardens of
monastery was sclf-sufficient, orders, there is more privacy, I' medieval monasteries.
producing all its own food. with a small area partitioned | Aromaric plants, such
Monks became skilled off for cach person. The infirmary, or as bay, rosemary, and

‘ farmers and gardeners. hospital, is housed in a separate garlic, were used to
Today, they make all sorts of Honey made to raise building, o reduce the risk of flavour the monastery’s food and to make
produce for sale. money for monastery. spreading infection. medicines and ointments for healing the sick.

Roman Catholic nuns often | EaS ern monastefies Caves of the order of St Antoine

wear austere habits (gowns).

Monks and nuns
Life in a monastery or
convent follows strict rules.
Monks and nuns vow to
obey their spiritual leader,
and to give up personal
property and relations with
the opposite sex.

Monasteries play a large part in
many castern religions. In

| Buddhist countries, young men
often spend a short time as a
monk as part of their normal
education. The Hindu, Taoist,
and Jain faiths all have strong
monastic traditions.

Novices

I their first years of monastery life,
monks and nuns are called novices.
During this training period, they

Monastic caves
Monks and nuns deny themselves comfors
| they would have as lay people. Few led a

Buddhist make sure they can live by their harsher life than the monks of St Antoine,
monk religious vows. Lebanon, who lived in caves in cliffs.
‘ FIND OUT BUDDHISM CHRISTIANITY CHURCHES AND HINDUISM MEDICINE, MEDIEVAL EUROPE RELIGIONS
| MORE CATHEDRALS HISTORY OF
R . |
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‘ MONET, CLAUDE

IN 1874, A PAINTING WAS exhibited which gave
its name to a revolutionary movement in art.
The painting was Impression: Sunrise and

the artist, Monet, became the most famous
Impressionist painter. Monet found new ways of painting
what he saw. Instead of working in a studio, he liked to take
his easel into the open air. He, and artists such as Renoir
and Degas, developed a loose, rapid style of painting, which
was completely unlike the smooth, highly finished style
then fashionable among
artists. Painting was
never the same again.

Impressionism

Monet and his friends did not like
the pictures that were shown at
the Salon, France’s yeatly painting
| exhibition. So in 1874, Moner and
a group of 29 other artists put on
their own exhibition. Many of the
paintings were small canvases
painted in the open air. The artists
used loose brushstrokes and many
dabs of pure colour — hallmarks of
what is now called the Impressionist
style. At first, people thought the
pictures looked “unfinished”, but
they are now among the most
popular paintings in the world.

Impression: Sunrise, 1872
Monet included this view of the French port of Le Havre in
the exhibition of 1874, A critic named Louis Leroy wrote
an article artacking the painting, which he thought too
skerchy to be shown as a finished work. Leroy called his
article “Exhibition of the [mpressionists”, meaning the
term as an insule, But che name stuck, and ic is now used
to describe the work of Monet and his friends.

Changing light

Monet was fascinated by light. He
painted several groups of pictures of
the same subject, showing how the
colours varied with the changing
light. In 1892-93, he painted a
series of pictures of Rouen Carhedral,
France. He worked quickly, on as
many as 14 different paintings in

Canopy
shelters

y ~
rl";t’ dbrl -i{’. g

one day, building up heavy layers of
paint which seemed to imitate the
thickness of the stone itself.

Monet’s
floating studio

Giverny

In 1883, Monet moved to
Giverny, northwestern France.
He created a beauriful garden
around his house, and builc a
pond in which he planted water-
lilics. For the next 25 years, this
garden was his favourite subject,
and he painred the lily pond
again and again. Fle was
fascinated by the colours of the
flowers, the effects of light on
the foliage, and the reflections
in the water in the pond. Many
of the water-lily paintings were
huge, so Monet built a special
studio in which to work.

Monet at Giverny

CoLour

FIND OUT
MORE

Water-lilies !-*IJS"FA(?TI{/ OF

Early life

Claude Monet was born in Paris in 1840, but
his family moved to the town of Le Havre in
Normandy when he was five. There he learned to !
paint, producing pictures of his family and local
scencs, and portraits of the people of Le Havre.

From Normandy to Paris
As a young man in Le Havre, Monet
mer the landscape painrer Eugéne
Boudin (1824-98). Boudin painted
in the open air, and he persuaded
Monet to do the same. Moner
enjoyed this experience and realized
that he wanted o be an artist. In
1859, he went to study arc in Paris,
where he met the painter Camille
Pissarro (1830-1903) and other
artists who became his friends.

CHURCHES AND
CATHEDRALS

Berthe Morisot
Berthe Morisot (1841-95) was the first
female member of the Impressionist group.
She was born into a rich French family and
had private lessons in painting and
drawing. But she rejected the
convenrional style of her teachers and
decided to paint in an Impressionise
style. Morisor specialized in gende
paintings of family life and seascapes
painted in delicate brushstrokes.

Painting outdoors

In the early 19th century,
artists usually sketched ourt of
doors, burt painted their
finished pictures in the studio.
Moner was one of the first to
paint entire, finished canvases
in the open air. He ook his
easel everywhere — the beach,
fields, railway
stations — and had
a boat made into

a floating studio

so that he could
paint along the
River Scine.

Windows all
around cabin

CLAUDE MONET
1840 Born in Paris.

1845 Moves o Le Havre.
1859 Rerurns to Paris to study.

1874 Exhibits in First Impressionist
Exhibition. ]

1876-78 Paints at Gare St Lazare
railway station, Paris.

1883 Rerires from Paris to Giverny.

1892 Begins scries of paintings of
Rouen Cathedral.

1900 Paints by the River Thames

_inLondon. =

1908 Works on warter-lily paintings; |
starrs to lose his eyesight. ‘

1926 Dies at Giverny. |

FRANCE LIGHT PAINTING AND  PICASSO,
DRAWING PABLO
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'MONEY

YOU CANNOT EAT MONEY, WEAR IT, or live in it, but

g people need it to feed, clothe, and house themselves. Gl eandard
- n T Each country has its own money, or currency.
2% o People use mOHC} to pay for the thlngs they want to So g:wc};::m:m.\' need a standard way of

@ gtﬁ!' o .. 20 55 : o e
© buy — it is a means of exchange that works as long as the e ey s i

WOTrT1, [0 WOrKk our ¢xXc TQHSC rates rom one

buyer and the seller both agree on the value of the paper, metal, or oaias s RREHAL T Ths S0k ot
: . any Western governments measured the
plastic used to pay. Money works as a standard of value, allowing one i ofa curmcncy sccording o the salue

of gold and a narion’s gold reserves. Various

to see how much goods are worth. It also provides a store of wealth systems exiseed, which all related the value of
more convenient than other things of value, such as property. Before — abanknore w2 precise weight of gold. Ihe

gold standard system ended in the 1970s; now

money was invented, people bartered, swapping one item for another. the value of currency depends on the marker.
|
T f oi |
ypes O money Coins
17th-century Serial T Bt £ The first coins were made |
banknote, number Australian }'.IC most familiar forms oI money are in Lydia, Turkey, ¢.600 sc.
Sweden - /Im'['ursl coins and banknotcs, also known as cash. Early colns were made of \
L Credit Much of the money stored in a bank precious metal. Today, they
card i i . are more likely to be made
exists not as piles of notes, but as data S .
: o = of a common metal, like
stored in computers. To spend it, people  ayminium. ‘

1es a ic cards. . . .
s CheqL s and plaSth cards Gold and silver mix |

I CheqUE 20-72-17
Banknotes 5
They may be only picces
of paper, but banknotes Payees —__pey :
name P £

arc accepted as valuable

written

because of the sum they
represent. Banknotes firse here
appeared in China in 3 - O
the 11th century, and in ot 5 OID VO‘ = 77 ~al Lydi:
E A Y pence _ 39 s Y et o] ki b

ATOPE SIX centurnes larer, . - ﬂ:‘:“-"ﬁ.ﬂ; lion’s i colns

: R e S ‘
One penny - = = head,

Credi d Tiny computer _ E an r'm(ufr“m //f

’ RECLE call ) Lo =7 the Lydian kings.
With a credit card, a person can buy something and pay e iy p Cheque
for it later. The cards are issued by banks, credit companies, i 8 ! Cheque A cheque is a written instruction to a
and large stores, and can be used in most shops. Each s s Tiventy e . guarantee banlk to pay moncy to someone. For
month the company sends a total bill to the cardholder. pence e . card security teasons, cheques are often
Cardholders must repay the debt promptly, or will Smart cards can now ’ Lownd / unusable without identification, |

owe interest (extra money) on the balance. make and record payments Five pence 7 coin Modern British coins  such as a cheque guaranree card.

The origins of money Frdeigns o Making banknotes '|

The earliest records of money being used . ‘htj“’“”hf";‘“m To reduce the chance of forgery, the process

. . = and words that ' . .
come from ancient Mesopotamia (modern v apipéar oni the niate. of making banknotes is shrouded in secrecy
[rag) some 4,500 years ago. Payments were | o and production is made as complicated as |

| made with weighed amounts of silver. Since possible. This is why the design includes so

then, weighed amounts of metal have been - many fine derails hardly noticeable at first
i = o 4 o - . .
used as money in many places worldwide. I ol ot glance, and why special inks and papers,
\ - . . 3y : 3
. Mesopotamian | Design for the S not used in ordinary printing, are involved.
Welght WCighf lines, shades, and o Burnisher

Printing
Three printing processes are used:
one for the background, one for the |
main design, and another for the

. serial number. One process, intaglio,
makes the ink stand shghedy raised ‘

colours, meant to
| discourage forgers

Weighing the precious
metal showed how

smooths the
St surfaces

much a person had

and what it was worth. - Anti-forgery elements,

P
s
! ; such as security thread, Burin used
N k

are often added ro the 10 cut design

T
LE - . . ; _ z k -
e Price list — paper used to make Into intaglio up from the paper - another
This clay rabler conrains - the banknotes. plare indication that rthe note is genuine. |

a price list written in

e — T Mesopotamia in the 19th .. Printing inks are
el S century BC. It expresses prices mixed specially,

Finished specimen note

in terms of shekels and minas, giving the exact
the standard weights of the . . colours required
time. One shekel of silver for the note. This

would buy twelve mina of is another process
wool, ten mina of bronze, ... thar makes

three measures of barley, or forgery difficule.
three measures of sesame ol | Printing inks




Banks

Most people store their money with a bank,

which keeps an account of how much money

each customer deposits. People gain access to

their money through cash machines, counter
| transactions, or by writing cheques. Banks
may provide interest when a certain amount
of money is kept in the account, bur will
charge customers who borrow money. Banks
also provide financial services, such as
pensions and insurance policies.

Office |

Ce F.\‘/)it’)")'

coutier
Posters promote
bank services.

Lobby cash machines
| give customers 24-hour
access to their money. ~~

Early banks

Banks were set up about 3,000 to 4,000 years ago in
Babylon as a secure place for customers’ money. By
600 BC, there were banks in China; later, in ancient
Rome, banks offered investment and foreign exchange
services. Banking declined in medieval Europe
because the Church disapproved of money-lending
for profit. But in the 15th and 16th centuries,
important banks were set up in Italy, providing
financial services all over the Mediterranean.

Italian bankers

Managers office, iy
where castomers disciss Secunry

A sccurity van delivers
banknotes to a bank,
where they are stored in
vaults for safekeeping.
These are strongrooms,
built for maximum

matters in private

security, and are usually
cquipped with time locks.
At the end of a working
day, all the cash ar the
counter tills is counted and
returned to the vaults.

-_-_,'/""“-- - Enguiries desk o . .
R e Bt Reinforcad  Seeurin| —
4 C o services door guards
///

Cash machines
Cash-dispensing machines
allow customers to take
money from their accounts

How a high street bank works Clid 24 hours a day, even while

High street banks have branches in main towns. inrerted the bank is shut. Customers

Cashiers serve customers through roughened glass here _ inserr a plastic card and key

panels. They can cash cheques, using money kepe in in a personal identification  Deposit box

tills bencath the counter, and inform cuscomers about number (PIN). The machine

their accounts, u:’.ing a terminal connecred o the is connecred to a computer, Safety deposit boxes

banids gl et ) Panel for h i B ; . e -
sanks central computer. Customers can also buy - which contains informadon Barks keep their cash in strongrooms,

keying in PIN

foreign currency for trips overscas. Maost of the
money is kept in vaults with massive steel doors.

about the amount of money

held in each person’s account,
and records any rransactions.

For a fee, they also keep a customer’s
valuables, such as share certificates,
in strong hoxes in the strongroom.

Stock markets

People who want to invest in a company

| buy shares. Stock is the money raised by
the company as a result of selling its

| shares. Major centres of financial trading,
such as London, New York, and Tokyo,

‘ have stock markets where shares in
companies are bought and sold.

‘ How the exchange works
Rather than buy shares directly from a company, investors
deal with brokers who are based ar the stock market,
Dealers work out the share prices by halancing the shares
on offer with the current demand. Investors hope to buy
shares before they rise in value and to sell them when the
price is at its height, but it is usually difficule w predicr

Fort Knox

The greatest gald reserves in the world are held at
the US Depository in Fort Knox, Kentucky. Since
19306, the bulk of the United Srates” gold has been
.\(Clﬂ‘d LI]L'“.'- —l-l]i_' guld is ka[ in \t(_".'l ;]]ld concrere
vaults, enclosed in a large, bomb-proof building

_ Sereens
show
Il/i-fr_/—(fxm’
share prices

with massive walls. Electronic alarm systems,
closed-circuit television, and armed guards
| provide extra protection,

. Broker at
work on
the bectic
floor

exactly when this will be. Increasingly, brokers rely on
computers to keep in touch with prices worldwide.

Company Price \Y/eekly/ change
e

Gordon Properties 44 -2

JCP Interiors 69 -1

O'Neill Group 162 +7

Shaw Associates 121 +5

Thomson PLC 406 +2

New York Stock Exchange

Stocks and shares
The value of shares goes
up and down. Prices

are published regularly
in the press so thar people
can see the value of their
investments, The current
price is printed along with
the amount gained or lost
in the share’s value
during the day.

FIND OUT

GOVERNMENTS
J%(8J45) AND POLITICS  DEPRESSION

Inflation

When prices rise, and people must spend more
money to buy the same amount of goods, this
is known as inflation. For example, if inflation
in the US is running ac 10 per cent per year,
then a basket of shopping which cost $30 in
year one will cost $33 in year wo. Governmenis
try to control inflation; if it gets out of control,
|T|0n()' i)CCl_)n]L‘S \\-‘l)rihi(:.\s.

TRADE AND

SOCIETIES,
INDUSTRY

HUMAN

INITED

GREAT ny
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Austria, Belgium, Finland, France, Germany, Greece, Ireland, ltaly,

Luxembourg, Netherlands, Portugal, Spain
5, 10, 20, 50, 100 curos (2002)

Zimbabwe

Kenya
100 shillings (2001),
200 shillings (2000)

The Americas

1000

Venezuela
10,000 bolivares (2000),
20,000 bolivares (1999)

Mexico

Canada
5 dollars (1986), 10 dollars (1989),
20 dollars (1991)

-~ World banknotes

5, 10 dollars (1994)

- BANCO CENTRAL
LU DECHILE {

1,000 pesos (1994),

10,000 pesos (1992)

5,000 pesas (1995),
10,000 pesos (1994)

Captions identify denominations of currency and year issued

Africa and Europe

(P

Poland
50, 200 zlotych (1994)

Denmark
100 kroner {2001),
200 kroner {1992)

ride pare

Gambia
3, 25 dalasis (2001)

Soud‘l Aﬁ'ica
10 rands (1993),
50 rands (1992)

Switzerland
10 franes (1995),
20, 50 francs (1994)

Egypt
5, 100 pounds (2001)

Asia and Australia

#
-5

f. :\‘:l 1

Chile

Japan
1,000, 5,000 ven (1993)

Australia
10 dollars (1993), 20 dollars (1994)

Colombia

United States
5, 10 dollars (2000), 20 dollars (1998)

Singapore
2 dollars (2000), 50, 100 dollars (1999)

Indonesia
10,000 rupiahs (1992),
20,000 rupiahs (199%)

WWﬂ@ﬁm%a han il
e 7

1666

T AT W
S

P I s
§SP Eg:m@a
l... — plineilni

India

500, 1,000 rupees (2000)

o 3 8|

1

North Korea
1, 5, 50 won (2000)
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MONGOL EMPIRE

FOR CENTURIES, the Mongols lived
a nomadic life on the steppes, or o, 7
grasslands, of Asia. Suddenly,
during the 13th century, they
erupted onto the world stage. Led by Genghis
Khan, the Mongols carved out a vast empire that
stretched across Europe and Asia. They were ruthless soldiers,
reducing every city they conquered to ashes. Yet they gave
their empire a century of peace. Trade flourished along the
Silk Road between China and Europe, and China
was united after years of division. Their empire
was short-lived, and broke up with the death
of Kublai Khan in 1294.

~ i

-

Fighting |
The Mongols were ‘
devious and clever in

batle, stampeding

Tidﬂ'rll.'xﬁ llUr\:L"i in[() thC

Mongol warriors
The Mongols were skilled and agile

horsemen, able to cover more than
160 km (100 miles) a day. They rode
small horses chosen for their ability to
withstand the intense cold and capable
of short bursts of great speed. Their
mounted archers were only lightly
armed. They used bows and arrows that
could pierce an enemy’s armour.

Mongol archer
carried a bow and
tbout 30 arrows. : -
f j " L"n‘.'[n}' Il”L"\' w COD‘FUAC
them, and tying stufted
'ndL-k'l nnto hOT';('.‘; o

Mongol shield made . :
make their armies look

of wood and leather, !
I.‘llﬂgt')' lJ,;l“ (h(.'_" were.,

A favourite tactic was
to pretend to withdraw,
luring the enemy into

2 ¥
an ambush.

Mongol knife set Tvary

L'/iﬂpx.r.l'.-'.('/

Mongol warrior’s boots

Leather stitched to uppers for
decoration and extra strength.

lough leather
uppers |

Steel-
bladed /
knife /

W Leather
sheath

Tamerlane Timeline

1206 Temujin proclaimed
Genghis Khan at a Mongol
tribal assembly.

In the early 14th century,
Mongol power decreased.
Bur in 1369, Timur “Leng”
(the lame), known as
Tamerlane (1336-1405),
[”(ldc hj]”.ﬂf“. ]AUlL‘I' L)F
Samarkand in Central Asia
and began to recreate the

1211 Mongols begin invasion
of northern China.

Genghis Khan,
ruler of the Mongols

1229 Ogodei, son of Genghis,

e ;_Ah_

]

Foundation of the empire

In 1206, a kurileai (assembly) of Mongol
tribes met and proclaimed Temujin,
_ leader of the Mangkhol tribe,
'j 9 supreme ruler “of all who
dwell in tents of felt”.
They gave him the name
Genghis Khan, “prince of
all that lies between the
oceans”. By 1279, they ruled an
empire that strecched from central
Europe along the ancient Silk Road to the
Pacific Ocean. .

o

Yurts

The Mongols lived in yurts,
ot gers {tents). They were
made of skins and handwoven
cloth stretched over a wooden
frame, and easy to dismantle.

Genghis Khan ‘
Genghis Khan, or Temujin as he was then
known. was born in Mongolia in about
1167. As a young man he became a J
fearsome chief, After his election as
supreme leader of the Mongols, he led

his armies to victory across Asia. He died

7, but his death was kept ‘

in China in 122
secret until his son could succeed him.

Mongol conquests |

At first, the Mongol armies overran northern
China, capturing Beijing in 1215. They then
conquered most of central Asia and Persia.
Later campaigns took them west into Hungary
and Poland, south into Egypt and India, and
east towards Java and ]apan.

Mongol
warriors
sack Kiev.

Sacking of Kiev

In 1240, Mongol armies reached the great
Russian city of Kiev. They burned the city to the
ground, and killed or mutilated every person. Six
years later, a Papal envoy on his way to see the

200 of Kiev's

Mongol leaders reported that only
houses were left,

1240 Mongols overrun
Russia and advance into
Hungary and Poland.

1260 Egyptians
detear Mongols at
Ain Jalut; Kublai
Kahn becomes fifth
1241 Death of Ogodei and last Great Khan.
hales Mongol invasion
of Europe. 1279 Kublai Khan
finally conquers

1258 Mongols capture southern China and

Mongol Empire. He is elecred Grear Khan, 1206-1270 Baghdad. founds Yuan Dynasty.
conquered most of Central _— == - . - _
10 o g A e FIND OUT ARMS AND ARMIES Asia CHINA WARFARE
could invade China, MORE ARMOUR HISTORY OF HISTORY OF |
-— —e —d
565




I MONGOLIA MoxGors

Carrrar ity Ulan Bator

THE RULERS of Mongolia once Physical features AREA 1,565,000 5q km

(604,247 sq miles)

dominated China, Central Mongolia is a high plateau, POPULATION 2,700,000
Asia and eastern Europe_ ringed by mountains to the MaIN 1ANGUAGE Khalkha Mongolian |
4 ’ north and west, and by the e 7 -
T d h l. l l{ MajoR RELIGION Buddhist
oday, this and-locked cold semi-desert and desert T—
country, north of China, is a remote, sparsely of the Gobi in the souch. T p———— p—
- - . Ao ~'d-. = _
populated place, with a mainly agricultural Mt e eamoniion PEOPLE PER DOCTOR 385
« . . of the Plateau 15 dl'y, open GOVERNMENT  Multi-party democracy
economy that is steadily becoming more grassland. There are lakes e gmiiiniod
. B e - , = . ADULT LITERACY 99%
industrialized. Mongolia has mineral reserves, and forests in the northwest.

and manufacturing is growing,.
Dominated by China for
many years, Mongolia
became an independent
communist state in
1924. It is now a multi-
party democracy.

Fb;la.n Bator ‘

OnCt' a \\md” CUL”I“')' oW C'.llll’.'(.! | ‘("Obi Descrt i A‘lta‘i Mountaill_s
Urghat, Mongolia's capital, now called I'he Gobi Deserr covers abour one-third of the country and has TI'he eastern arm of the Altai Mountains separates Mongolia
Ulan Bator, was transformed into a an area of 1,040,000 sq km (401,500 sq miles), making, it the fram Russia in the norch and China in the southwest. The
major city by its communist rulers, It world’s fourth largest desert. The Gobi is sand or rock and is the average height ranges [rom 2,000-3.000 m (6,600-1,000 ft):
is the country’s political, cultural, and site of a discovery of fossil bones and dinosaur eggs. the Aleai’s highest peak in Mongolia is Najramdal Uur at
industrial centre, producing processed 4374 m (14,350 fo).
foods and textiles. Barren Built-up 98¢~ " i 30
10% 2% Grassland Climate = ’r'__ Q P '-'_)() .('-
T dad Mongolia is dry and windy with short, (72°F) N (-22°F)
mild summers and long, severe winters 17°C N8 > -26°C
when temperatures plummer. The (63°F) (-15°F)
country is prone to violent carthquakes, 208 mm (8 in)
30% . Forest 8% pEOPle
l Khalkha Mongols form the largest ethnic
| Land use group. Mongolians are traditionally nomads,

Much of the Gaobi is barren, surrounded burt their numbers are steadily declining as

Choghin Temple in the Buddhist
Gandan Monastery, Ulan Bator J can graze. In wetter areas, farmers grow 2 per sq km 59% 1% o houses in the towas. Mongols are skilled
cereals, such as millet, oats, and whear. (4 per sq mile) Urban  Rural  horse riders. Many people are Buddhists.

by steppe (dry grassland), where animals people give up their yures (tents) and move

FEDERATI g

Farming and industry
Many Mongolians still work as
animal herders, although there

are large state-run farms that
produce grain. Harsh wineers
ravaged livestock in 2000-01.
Industry is concentrated around
Ulan Bator and is dominated
by wool, food processing, and

A B C D E F G H I T animal hides. Coal is mined in
| | = = I Dachan and Choybalsan.
FIND OUT LW Asla, BuppHISM CHINA, DESERTS FARMING GOVERNMENTS MoncoL MOUNTAINS
NIORE HISTORY OF HISTORY OF AND POLITICS EMPIRE AND VALLEYS
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MONGOOSES AND CIVETS

| ;‘f&f \' RENOWNED FOR ITS abllll’y ‘ e y Features of a mongoose

- Bands of dark fur Mongooses have slender bodies, long, coarse hair,
bushy tails, short legs, and claws that cannor be

etary s

‘ = ¢t ‘“‘e&%, to kill snakes, the

__ Thick, coarse

1 1 . - : retracted. Most mongooses are grey, grey-brown,
Indlan mongoose WIH taLkle * full hair ar lightly speckled; the banded mongoose is
grOVVH CObfa. It iS one Of %8 SpeCiCS distinguished by dark stripes across its body.

c __ Long, Mongposes spend most af their time on the ground,

bushy tail  bur are very agile and can climb and swim quite

well. Most species reach sexual marturtity by 18-24
\ Shore legs k

of mongoose, belonging to a group of
carnivorous mammals that also includes

months, and rhe females give birth to 2-8 young.

civets, genets, the fossa, and binturong ,_
(or bear-cat). Mongooses live in sothern \Lomg N\ e Banded mongoose s | o
Europe, southern Asia, and much of A smout st  claws
Africa. They range in size from the Indian Meerkat keeps —
mongoose, measuring 1.22 m (4 ft) in overall length, Ifft‘j”{ Termite
including the tail, to the dwarf mongoose, which is danger. B
only 30 cm (12 in) long. Meerkats, or suricates, are a type

& . . Thick,
of mongoose living on the dry, open plains of Africa. s

Family groups
The banded and dwarf mongooses and
the meerkart all live in family groups,
and are very sociable. Meerkats live
in groups oi“up to 30 animals.
Each animal has specific duties to
enable the group to work together
harmoniously. Sentries keep a look-
out from a high point for predators,

Feeding

Mongooses eat small
mammals, birds, p——e
lizards, insects,

fruit, tubers, and %" :
bulbs. The crab- =
eating and marsh A
mongooses live close
to water and feed on

Banded mongoose with egg

crustaceans, frogs, and and bark a warning to the rest
| fish. The marsh and banded mongooses also of the group if danger threatens.
feed on birds” and crocodiles” eggs; they smash Females remain close to the nest
them on the ground and lap up the contents. and look after the young, while
_ hunters go in search of food.
1[\./1fmll.g0~08C5 and snakt-is‘ —_— ) B A disused termite mound Meerkat emerges from
he larger mongooses, such as the Indian grey mongoose, Urrows ) taken over by meerkats o evies sl
(]r[(.'n kl]i Sll&k(ﬁ. II‘C’\' are na more mmune o | lh&' h:”\(.l(.'d ﬂnd d\\'.lrl‘ [I\('}“g[ﬂ(\.\'{.‘.\ .lnd

snake bites than other animals, bur rely the meerkat live in burrows, which they dig
on their quick reacrions and agilicy themselves, or take over from orher animals, Solitary mongooses
o avoid being birten. such as rermites, Ar first lighe they emerge Most mongooses, such as the white-tailed,

They sieze the snake from their burrow to sun themselves. Sentinels  Indian, and marsh mongooses, are
behind the head and are posted to warn of impending danger. They  solitary, nocturnal animals. The marsh
hang on unail it dies. usually stay near their burrows so they can dive  mongoose lives among reeds or long
to safery if danger threatens, Birds of prey are  grass bordering swamps and rivers. Itis
Indian mongoose among mongooses’ chief enemies; if one of a4 good swimmer, and preys on warerfowl,
attacking a cobra group is artacked, the others leap to its defence.  small mammals, frogs, fish, and insects. Marsh mongoose

Clvets Back legs are Patterned  Musk

coat helps  Civets secrete a strong-

BANDED MONGOOSE

Coarie  longer than SCIENTIFIC NAME  Mungos mungo

nyeta are weasel-like in appearance. 1 he): are PO il camonflage the  smelling, oily fluid, =
| solitary, nocturnal creatures, mostly living in - =41 ciweinthe: called misk: Frorm wall- ORDER Carnivora
| forests. The African civet favours more , o Jorest. developed scent glands Eamity Viverridae

under the rail. Musk is
in demand for the
perfume industry. [n

DisTRIBUTION Africa south of

. open country, hiding by day, often in
the Sahara

an abandoned aardvark or porcupine

burrow, and emerging ar night to HasiTat Savannahs close to water

parts of Africa — for

hunt. It has qood senses of hearing, cx.mlple, Ethiopia and DieT Lizards, snakes, frogs, birds eggs;
sicht, and irr?c[] Civets are omni ’cr og Zanzibar — civets are will also break open elephants’
iy : ks i e kept in caprivity, and droppings to obtain dung beetles

preying on rodents, small mammals, the musk removed

. : Size Length of body: up t 45 cm
birds, lizards, frogs, and locusts, as well

(18 in); til: up 0 30 cm (12 in) long |

several times each week.

as eating eggs, berries, fruit, and even carrion. Afileat stet LieseaN Up to 11 years
FIND OUT AFRICAN ANIMALS ANTS AND GRASSLAND MAMMALS NESTS AND NOCTURNAL SNAKES
WILDLIFE TERMITES WILDLIFE BURROWS ANIMALS
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Social grooming

—
| Dian Fossey

| American zoologist, Dr,

| Dian Fossey (1932-1985),
| devorted her life to studying

MONKEYS BELONG TO a group of animals called
primates. Most primates live in trees, but some
live on the ground. They have grasping fingers,

have tails, but apes are tailless and mclude
gibbons, orangutans, gorillas, and chimpanzees.
There are two main groups of primates. The
higher primates, or anthropoids — monkeys,
apes, and humans — all have large
brains and a high level of intelligence.
The lower primates, or prosimians, are
less intelligent and include the lorises,
tarsiers, lemurs, bushbabies, and pottos.

Large /

eves

Five long,
graspi
‘,f:),'gz'z:f

Capuchin

l“Olll'(C)’

Grooming sessions often

Chimpanzees
Our closest relative, the chimpanzee, occupies the forests and
savannahs of central Africa. Chimps are highly intelligent
and sociable and live in groups of up to about 60
animals with a complex, ever-changing
hierarchy. They spend most

of the time on the ground, but
each night they build a nest

to sleep in, up to 30 m

(100 ft) above the ground.

last for abowt an hour.

Chimps comb each ocher’s
fur with their fingers to pick
out lice and dirt. Grooming
is an important social
acrivity and helps strengthen
family ries and friendships.
Playl ng 4 ..ff.fm‘p ustng a e ig w
Young chimps spend much of their
time playing together. They wrestle,
chase cach other about, and swing

Upper lip covers teeth in
a bappy playful face.

sl for termites.

through rhe trees. Play is important
as it helps teach young chimps
about chimp society and how ro
survive in the forest. Chimps stay
with their motdhers until reaching
full marurity ar abour 13 years of
age. The older offspring help to
look after their younger siblings.

Gorillas

The mountain gorilla lives in the highlands of Rwanda. It
forages on the ground for wild celery, berries, and bamboo
shoots. The lowland gorilla lives in the rainforests
oftquatonal Africa. It is the largest of all the
primates; a marture male may wugh up o
150 kg (330 Ib) and reach 1.7 m
(5 ft 6 in) tall, when standing
upright. Despite their massive
size and strength, gorillas are
i1 el seldom aggressive. They live in
own “language”. . family groups of 10-20 animals,
| led by a dominant male.

the mountain gorilla, of

which only a few hundred |
survive, She learned to
imitate the sounds

and gestures A
that gorillas }
make and
was able to
comimunicate
with them

568

Fur-cot ered

bod) N

s always a silverback.

Features of a monkey |

Monkeys and other primates have large brains |
and are quick to learn. They have forward-
looking eves and strong fingers.
Their fingers and toes usually
have flat nails. Most primates
have an opposable thumb
that can be pressed against
the fingers to grasp and
manipulate objects; some
also have a similar big toe.
Some primates have a
prehensile tail that can be
 wrapped around a branch;
“\_it acts as an extra limb.

\

N\

T T SV Y
\ Prehensile tail acts as a fifth

limb and aids balance.

Communication
Chimps have developed a
body language wirh a large
range of facial expressions, |
which, rogether with sounds,
helps them o communicate
4 range of emotions.

Chimps 1o search
cat mainly & for food
plant food.

including leaves, flowers, and fruits
such as wild figs. They also prey on
ather animals, including small

antclopes and bush pigs. Some even

Cariosity, apprehension, or
; ! sullenness (if :k\_'nmp;mix:d
kil other primates, such as che red

~ colobus monkey. Several chimps
A chase the prey towards others that

by a puzzled expression) are
shown by protruding lips.

are wairing 1o block its escape.

Tool-making

Next to humans, chimpanzees are
considered the most intelligent of the
primates. They can learn to understand
simple sign language and are adept at
an{, toOl
extract cermices from their mounds. a

"[ )LL‘ usc long twigs 1o

\\'JL{ Ot-IL'J\‘C\ asa ﬁ[)()l]g( o nh{.n'n warer

Anger is shown by baring
the reech; if combined wich

from tree hollows, and rocks to break
open nuts. They have even learned
to use sticks and stones as weapons ; .

. i . acts as a warning to rivals.
against rivals and enemies. £ |

certain postures and calls, it

Silverbacks are marure male Chest—beating

A male gorilla intimidates
Bivals with a display of

guri“:h whose backs have

wirned a silvery-grey colour
with age. The dominant
male of the family group

chest-bearing. This
stares with a loud
roar followed by

a series of hunr\
He then waves
handfuls of leaves or
uproots bushes and
hurls them into the
air. Finally, he rises
to his full height
and bearts his

chest with the
cupped palms

of his hands,

— o T T



MONKEYS AND OTHER PRIMATES

Durian fruit

Red howler monkey

Howler monkeys, such as the red howler,
have exceptionally loud calls that carry
over a long distance, At dawn and dusk,

. Orangutans
Orangutans are solitary apes that live in the rainforests of Borneo and ;
Sumatra. They live in the forest canopy and, except for the adult males,
rarely descend to the ground. Their short legs contrast with their

_ The frus
is rich in
protein and

(h\.‘ f‘l\r&.'.\'f C('hOCh o fh(.’ IHJ)C‘.\ lUUd
booming call. He may be joined by other
members of the group. Howlers live in
troops of up to 30, in the forest canopy.
They have a prehensile il that they can ‘

carbohydrase.
Mothers ’
stickle their
young for up

_ to five years.

very long arms, which may span 2.1 m (7 ft).
| Males are larger than females, ¢
| with longer hair and large cheek
pouches. Females give birth once
every four years to a single young
with whom they develop a strong bond.

Mangosteens |

wrap around a branch and use as an
| exrra limb. They can hang

upside down by

Feeding their tails.

Orangutans feed
mainly on plant matter, such

as leaves and nurs, bur they
also cat insects and their eggs. ‘

Sleeping
Female orangutans and their
voung make a nest each night
in which to sleep. The nests are
made by the orangutan pulling

Their favourite food is fruir,
pardicularly the fruir of the
durian for which they search
far and wide. They use their |
strorig hands and large front
> Long, eeth 1o open tough-skinned
thick hair

vegeration around herself and

weaving it together for support
and padding. Adult males are o
heavy for a nest and sleep on the ground. fruits, such as mangosteens. i

S e - = SERECS [
|

Golden lion tamarin

This tiny monkey, found ouly in the
Adantic coastal forest of soucheast Brazil,
is one of the most brightly coloured of
all primates. Females normally give

‘ Baboons ' Black and white colobus monkey
1 N The leaf-cating colobus monkeys live in
Baboons generally live on open savannahs, in large bands of up to the canopy and upper levels of African
100 animals. They forage for almost anything they can find from | rainforesss, rarecly
insects to lizards and other small animals. Given the opportunity,
baboons will also kill larger animals, such as hares
‘ and young gazelles. The mandrill, the most
brightly coloured of all the primates, lives

in the forests of West Africa.

descending to the
ground. Colobus live
in small family troops

birth ro twins, which the male and
older offspring help look after. They feed
on fruit, flowers, nectar, tree sap, and

- Huge canine teeth and follow a regular

can inflict a route through the rrees small vertebrates. Destruction of the |
rainforest has brought the golden lion |

tamarin close to extinction, A captive ‘

|
SPUETE from cheir sleeping area
wound, to their feeding place.
['he male's breeding programme was started in 1970

disrincrive

‘ to breed animals

for subsequent _Gaolden ‘

mane

call, echoed
release into

‘ Olive

baboon by the other

members of | rthe wild.
Threat display the troop, is 2
Baboogs have long, dagger- |  feature of the y ! ‘
| like canine teeth that can African rainforests.
deliver a vicious bite. They 7 | ‘
bare their teeth to warn off Coar of black-and- | \ Tamarins
oppenents and intimidate white hair fans out / differ
rivals and enemies. when .':"-“(jl' fr'dp. _!‘7"(1).4.' muost
e Sl e e = — . S = A= /)ri'»r;}'z/:'r in |'
. y not having
G lb b ons Gibton g*llf;".ﬂ.\ Gibbon 0/:/70.\'11/7/?
- . i T - ; branch with | Gibbow swists its griasps branch 1
Gibbons live in family groups, consisting of a mated pair and it lefi band. " by aronnd 5o it vith rieht hand

s !
can then change its

their young. They are highly territorial. They call to each [ » o sl lets go with leff - Long tail |
other, large sacs in their throats amplifying the sounds. ° B 2 ¢ iss right hand. hand, and \  helps balance.
With their long arms, fingers, and toes, and their [light Y [f"”2”_”“"“’1””’{2 %Y

. ; 2 i yoL < i this way. O
build, gibbons move swiftly through the trees, swinging o B L 8 ) ‘
hand over hand, a method of movement Wi | e
hand over hand, a method of movement known as CHIMPANZEE

brachiation. In this way, gibbons can swing over
gaps of up to 7 m (23 ft) wide. There are nine
| species of gibbon; the largest is the siamang.

SCIENTIFIC NAME  [an troglodytes

\ o 1 "
| Right arm | ORDER Primares

has been Faniy Pongide
lifted up to

branch.

. d DIsTRIBUTION Africa, from Sierra
Ring-tailed lemur o

i - Leone to western Uganda and
1.(.'[11[1['5 are PY”“I“\'L’ Prlnl.llCS b

. Hhroat " Lake Tanganyika at heights up o

| 2,800 m (9,200 fi) |
Haprtar Woodland and savannah

tound only on the island of
Madagascar. There are 21 species.

i

Ring-railed lemurs live in the
DieT Mainly vegeration, bur also ‘
| U.'lllli tes, Ll,\'\r'd(_'- .lnd Oth‘l’ hln'ﬂ”
mammals, somerimes including

forest but apcnd a lot of time on
the ground. They live in groups

of 5-30 animals, presided over by Right arm of

a dominant female, Males mark gibbon hangs by other primates, such as young
their territories by impregnacing its side, but will baboons and colobus monkeys
their tails with scent from special be raised o grip

| Size Height of male standing:
| 120170 ¢m (47-67 in);
weight: up to 55 kg (120 Ib) |

_ Tail is longer  glands and raise them high in the branch when

than //1/({ i

air ro waft the scent towards rivals. Siamang changing hands.

FIND OUT ANIMAL CONSERVATION ~ GOODALL,  GRASSLAND HumAN RAINFOREST |
L MORE :H R JANE WILDLUE EVOLUTION WILDLIFE | .

LireseaN Up to 50 years (in captivity) |
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_ Bright nose
af male

De Brazza’s monkeys are shy and live

Mona monkeys live in Red howler monkeys have large
in the forests of Zaire and Uganda.

troops of up to 20 animals. mouths o amplify their loud calls.

t of black hair

8

New-born

babry

_Very long tail
Jor balance

Serri-
prehensile

j Long legs help

this monkey

rail

% = to sprint

. -~ e o

| e o T fst,

| Rufous patas monkeys are also called milirary Mandrills are baboons. Mature males have  Sulawesi crested macaques live in -~ Black-capped capuchins spend most
monkeys, because of their distinguished appearance. brightly coloured noses and buctocks. groups with a complex hierarchy.  of their rime in the rainforest canopy. |

Young are

— Thick, :
strong r'.'u‘.r',ir:!’ m‘f
prebensile ~ fm.fg‘ father's
il white . back.
crest
| Large 7
eyes for Flexible tail #
mvf('{"" vision curls around
branch for support. ’
Douroucoulis are
the world's only Cotton-top tamarins spend Silvery marmoset young Crab-eating macaques Squirrel monkeys from South
nocturnal monkeys. much time grooming each other.  are cared for by their fathers. live in mangrove swamps. America are agile and acrobaric.
bery f'r/rrg
Humboldt’s woolly monkeys Sfur

et m;nnly leaves and fruit, '.u_, long
arms Large hands
Silver back of b |

mrre ?}.I‘A’Hrt'

help orangucan
arip branches. |
|

Hamadryas baboons live on
the ground in open grasslands.

Lar gibbons live in family groups of
two parents and up o four offspring.

This
ardngutan
s @ 3-year-

r’Jfl(! J}N!i’c’. -

Lowland gorillas often need to walk long distances to find Gorillas walk Chimpanzees are the most Orangutans are shy, solitary animals. Only

tritious plants on the rainforest floar. on their kntchles, intelligent of the grear apes. close relatives play with, and groom each other.

food, as there are few r

— — ] ower primates —— —

Intelris call 3 Slender lovises Long hind legs
loudly each . feed on birds, help it leap from
lizards, and Branch to

hsects,

marngng.

branch,

These lemurs
have an acute =)

fense n_f‘ﬂm'ﬁ. &

Black-and-white ruffed Greater bushbabies live

lemurs are superb climbers. in African rainforests.

Head turns
through 180°.

S~

Coquerel’s sifakas live in the  Indris, from Mad: Slender lorises feed on Eastern tarsiers are nocturnal,
foreses of NW Madagascar. are the largest of the lemurs.  birds, lizards, and insects.  Large eyes help them see at nig
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A GREY, DRY, AIRLESS, and lifeless ball
of rock — the Moon — is Earth’s closest
neighbour in space. The Moon is about
a quarter of Earth’s size and its only
natural satellite. It orbits the planet as they travel
together round the Sun. It is the only celestial
body, apart from Earth, that humans have stood on.

Lunar SUffaCe ,-1‘;'7:7”;!:15
Every part of the Moon’s surface is made of o
rock and dust. It is also covered with craters. |
Most of these craters were formed about
three billion years ago when space rocks
bombarded the Moon. Material thrown
out from these impact craters formed
mountain ranges, and volcanic lava
filled many of the larger craters. The
lunar surface has remained virtually
unchanged for millions of years.

Copernicus Crater, |

diameter 93 kmn
(305 fi)
' \

Moon rock
Abour 2,000 samples of
rock and dust have been
brought ro Farth from
the Moon by American
astronauts and Russian

robotic spacecraft. Oieanof 7/
: y

" /
Storins /

Mare .~
Early observers
thaughe the lava-filled
craters were oceans of

warter and called them mare, \
\ Tyeho Crater

which is che Latin for “sea”
(plural maria). The name has
stuck even chough there is
no water on rthe lunar surface.

Terminator
The Moon keeps the same side
facing Earth because as it orbirs

Craters
When a space rock collides with the
Moon it creates a crater. The bigger the

Earth it also spins on its axis.
From Earth, it is possible ro see
impact, the bigger the crater. A rock | km light areas, which are highland,
(0.6 mile) across travelling ar 100,000 kmh
(60,000 mph) would produce a crater
abouc 18 km (11 miles) across. The largest

.’lﬂ(t d'.ll'l\'t‘[' arcas (."- |(1\\'].U1d. \\1(111'
detail can be seen along rhe
terminator, the line separating the

on this picture is 80 km (50 miles) across. sunlit and dark sides of the Moon.

Moon landings
Twelve men landed on the
Moon between 1969 and 1972,
spending almost 80 hours on its
surface. They explored 90 km
(55 miles) of it on foot or by
“moon-buggy”, collected rock,
set up experiments, and played
golf before returning to Earth.

Neil Armstrong

In July 1969, American astronaut
Neil Armstrong (b.1930)

was at the centre of

one of the most

important events
in human history.
He was the first
person o walk
on the Moon |
and became
instantly famous.
He spent 2 hirs 35

mins on its surtace.

Maon as viewed
fran Earth.

Sunlight

Moon as viewed |
from space.

UODREEN  BiG BANG  COMETS  EARTH PLANETS SPACE
) EXPLORATION

Sea of Serenity

Crescent Last quarter )
Moon () Gibbous Moon
® — —— O Full
’ ,“‘\\ Moon
) New Moon Bt 2@ IV

~—— @ —

Crescent _
‘:,} First

Moon
quarter

Gibbous
Moon

Phases of the Moon

The Moon is lit by rthe Sun. Atany one time, half of the Moon is
light and half in darkness. As che Moon orbits Earth,
different amounts of the sunlit side are visible. These are known as

the phases of the Moon and range from a thin crescent to a full
face. Each cycle lasts for 29.5 days, beginning at the “New Moon”
when rhe sunlit side of the Moon is nor visible from Earth ar all.

Sea of
Tranguillity

Eclipse of the Moon

| As the Moon orbits around Earch, it is at times
farther from the Sun than Earth. Sunlighe still
reaches it because the Earth is not in perfece
alignment benween the Sun and Moon. Two
or three dmes a vear, che three are aligned
directly and the Moon is in Earth’s shadow,
It is eclipsed; no sunlight reaches the Moon,
and it disappears from Earch’s view. .

Earth Earths shadow

o
Sunlight

Moan

Moon's arbit!

#+ " Lunar origins
b It is not known for
certain where the Moon
came from. It may have
been captured by Earth’s gravity
or formed from material left
over when Earth was formed.
The most popular theory is
that an object the size of Mars
crashed into the young Earth and dislodged
material, which came together to form the Moon.

-

Footprints

When the
astronauss left the
Moon, chey left
behind some
equipmenr and their

toorprints. There is
no water, air, or life to
erode the foorprints, so
they could stay for
millions of years unless an

impacting space rock wipes them out.

SUN AND VOLCANOES

SOLAR SYSTEM
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MOSQUES

i
Devout Muslims pray five times a day, and a
mosque’s main purpose is to provide a place
for prayers. Mosques range from simple
places serving the local community
or large, beautifully decorated
buildings in big cities.

Islamic arch
The horseshoe-shaped arch of this masque
doorway is typical of Islamic architecture. -
The arch is repeated many times inside the ﬁ
building. Above the door is a richly riled
decoration in abstract patterns. A heavy
curtain covers the entrance.

Conrtyard

People coming to prayers ——
wash at one of the fountains in
the courtyard, then they leave their
shoes by the door before entering the
prayer hall. There is litde furniture inside the
_~  hall because Muslims kneel o pray. Separare areas
i[l\'icﬁc rl]t’ nlf)ﬁq\lc are FC\L'I'\"Cd l_(:r men :md women.

AT THE HEART OF EVERY MUSLIM community is
a mosque, the Islamic place of worship. When
Muhammad moved to Medina in 622, his house
became the model for all subsequent mosques.

Parts of a mosque

The most important part of a mosque is the prayer

\ Minarer, from

the faithful to prayer

where a muezzin calls

hall, where the congregation meets to pray, and to
listen to sermons and readings from the Muslim
holy book, the Qur'an. Mosques also usually have
a courtyard and a tower called a minaret. Larger
mosques may have many more rooms,
which are used as schools,

hospices, and kitchens
to provide food
for the poor.

. A mihrab is

a niche, often
beautifully decorated,
thar shows rhe
direcrion of Mecea,
Nexr to it s a
mimbar, or pulpit.

N Prayer hall

Plain walls with few windows show
thar this is an inward-looking building,
in which people are encouraged o
concentrate on their prayers. The
minaret and the colourful dles at the
door are the only signs that the austere
exterior conceils a sacred place of
wurship

Mosque decoration
The Islamic religion forbids
figurative art, on the grounds that
the artist must not try to imitate
God’s creation. Mosques are,
therefore, decorated with abstract
patterns and beautiful inscriptions.
Decoration is often concentrated
around doorways and the mihrab.

Liles designed to form wall panels.

Tiled decoration

Liles are used widely in mosques. They lend
themselves to paccern-making, can be made
with beautiful, subtle colours, and can creare
a cool atmosphere, an advantage in the hot
Arabic countries where Islam has its roots.

Islamic architecture

There are two common styles
of mosque design. In one, the
roof of the prayer hall is
supported by numerous
decorated columns. In the
other, the roof is a large dome.

Great Mosque, Cérdoba

This vast Spanish mosque, also known as

La Mesquita, was begun in 786. Elegant

proportions, fine carved decorarion,

and conrrasting use of stone and brick

in dozens of arches combine to give

the interior a striking appearance.
Cérdoba mosque, now a

Christian cathedral

Blue
o Sinan
wsed in 2, ’ .
siling | Sinan (¢.1491-1588) was the greatest architect of
i 3 | Ouwoman Turkey. He was born into a Greek
Tiles from a Tunisian mosque Orthodox Christian family, bue was taken into rthe
Ca”lgl’ﬂphy bnh.m:\‘.wr\ficc ;l'llL{ htc:&,r'm-_‘ a ."\-1l|.<|lrn. He Fr:lmul
b " as a military engineer and in 1538 Sulwn Siileyman
Quotations from the Quran often I made him chiLF]rnpcrial architect. He designed
adorn mosque interiors, These texts | many buildings, including 79 mosques (among
are meant to inspire people by their | them the famons Sitleymaniye Moasque in Istanbul
beauty, while also reminding chem of l built between 1350-57), and 34 palaces.
Tile decorated with sacred text the words of Allah. |
e _—— L — 1
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MOSSES AND LIVERWORTS '

THERE ARE ABOUT 25,000 species Capsue
of moss and liverwort, which are —
together known as the —
Bryophytes. They are small, \_/,_
flowerless, low-growing plants that reproduce by
means of spores. Bryophytes have a distinctly
A Musses cling to

two-stage life-cycle. The plant body, or thallus, . sound racks
of a green moss or liverwort produces male and 77 "
female sex organs. A long-stalked capsule grows — rorite izoids
from a fertilized female cell. This produces
masses of minute spores, each of which can

A common moss

grow Into a New Mmoss or liverwort. (Bryon species)

Stalk - ™

Tiny
l"n’.':'”a’{'! 2
Y

Types of moss Mosses

As older pares of the stem

Mosses are small plants with very tiny leaves. Different die, the tips A’*a'a/:l growing There are three groups of mosses: the true mosses,

v i 2 B s v 5 AT AFACEEFLCFTC il SN RO M. 1 & |
species grow in dlﬁCI‘Ll].l ways, and their characteristic i the small group of mountain mosses, and the |
growth forms help to distinguish one from another. ; sphagnum mosses. Mosses are most abundant in

damp habitars, but they flourish everywhere except
in the sea or in deserts. They can absorb moisture
and dissolved minerals all over their surface.

Moss plants growing into [
a soft, cushion-like clump Branihed stenms,

I\,

Wy surface
has pores for
vital gas

t'_\'L'ir.lri’Jf"l'.

Cushion-forming mosses Branched mosses Tufted mosses

| Hundreds of tiny moss plants Some kinds of moss have stems Many of the largest mosses grow
growing very close together make that branch and spread out over  as loose twufts of plants thar may
a compact, dome-shaped cushion.  the surface of the ground. They be branched or unbranched. The

| Sometimes, the whole cushion form a loose mass of intertwined  largest is an Australasian species

' will come loose from the ground. leafy stems. or a dense mar. that reaches 70 em (27 in} long, |

Sphagnum

Acid-loving sphagnum mosses live in wet, boggy places.
[hey are slow-growing plants that, in cold, wet climates,
help to torm a thick layer thar eventually turns into pear.
Sphagnum holds an amazing amount of water. This helps

A thallose liverwort

Liverworts

There are two kinds of liverwort — leafy liverworts |

: : ) | and thallose liverworts. They both grow in moist or
Ripening moss capsule _ | o Y 5 '

Capsule turns | wet environments, anchored to the ground by
means of root-like cells called rhizoids. The thallose

| liverworts are plate- or ribbon-like.

The leafy liverworts grow in tufts, or

form a mart of stems.

to keep the surface of a bog moist, even in summer.

brown as it dries.

The /

capsule Is )
Leaves are —

\ Peristome teeth

held above ;
often

the plant. J

4 Opei teeth Gemmae . cupped to

5 Some thallose liverworts
" held waier,
reproduce vegeratively by means

l A stemmed ") As the capsule 2 Inside each capsule, of bud-like growths called [

capsule called a i ripens, the ./ thousands of / When the peristome teeth gemmae. These develop in small Leafy liverworts
sporophyte grows. hood, called the minute, dust-like spores _} are dry, they fick open ro cups on the surface of the These delicate liverworts have
The foor of the calyprra, falls off, are produced. The release the spores. These are liverwort and are splashed out by tiny thin leaves that grow in
stem is erbedded revealing peristome capsule bcgi ns to dry shaken out and spread over a rain. Each gemma A two or three rows along the
in the moss plant. teeth ar the tip. out in fine wearher. wide area by air currents. can grow intoa . stem. The two side rows are |

new plant. easy to sec, but the chird row

MARSH AND Prants PLANTS, PLANTS,
SWAMP WILDLIFE ANATOMY REPRODUCTION

()f‘ﬁl!iﬂl]c[' |L_’J\'L'.‘\ “,_{l'()\\'S

Gemmae — underneath che stem.

| —
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Early life
Agnes Gonxha Bojaxhiu
was born in 1910 intwo
a prosperous family in
Albania. Her father, a
businessman, died when

MOTHER TERESA

% IN ONE OF THE POOREST cities in the world —

_ Calcutta, India — a European woman devoted her
life to helping the poor and needy. Mother Teresa,
an Albanian nun, led the Missionaries of Charity,
an international order of nuns dedicated to helping those most
in need. When the order was first given the backing of the
Catholic Church in 1950, the Missionaries had few resources
of their own. But now, thanks to the work of Mother
Teresa and her order, money flows in from donors all over
the world and is used to alleviate the suffering and
poverty of those unable to help themselves.

Agnes was nine, and
suddenly she and her
family were poor. This first-
hand experience of paverty
left her with the conviction
that she should become a nun
and help the poor in India.

Missionaries of charity
Other nuns came to help Teresa in
her work with the poor. She formed
the Missionaries of Charicy to

concentrate on this work, and
became known as Mother Teresa.

Education

At the age of 18, Agnes joined a Roman Catholic
order of nuns, the Sisters of Loreto in India. She
scrved nine years as a novice. On taking her vows
in 1937, she took the name Teresa, after St Teresa
of Lisieux, and remained in India.

The poor The sick

As she walked through Calcura, Mather Teresa tried to

Morther Teresa saw poverty all relieve sick people’s pain
Sisters of Loreto .F.nm]ly around her. The poor and sick and, when the end came,
Teresa became the Mother Superior of the convent at ({Jnvcnt, often had no homes, and lay in helped them die in digniry

‘ Entally, Calcutta. She worked there for 11 years, Caleutta squalor in the streets. Teresa helped  She also raught people how

surrounded by poverry. In 1948, she received permission them with food and clothes, and ro recagnize the early signs
to work outside the convent, setting up a school for took unwanred children into her of diseases such as leprosy.
poor children and helping to care for the sick. mission to look after them. so that they could be cured.

Prizes
[n recent years, Mother Teresa

Expansion

Gradually, the Missionaries

received many international awards |

rew in number and and prizes. In 1979, she was awarded e ——r
%(rencrth The organization \ the Nobel Peace Prize. She used the MOTHER TERESA
) Pl €O prize money ta 1910 Born in Skopie, Albania.

expanded across India, and
in 1963 began to admit men.
In 1965, the first overseas
mission was opened, in
Venezuela. Today, there are
more than 4,000 nuns and
40,000 lay people working R T
for the Missionaries of Mobile clinic
Chariry around the WO[’[d. In order to take their work to those most in need, the

Thie Wit e he .\4“%.\i0n.irit.‘.\ of Chariry established maobile A_.li_r1i<j\_ll|;_lt |
toured [ndia to help the poor and heal the sick. These |

thelr own Ilcwspapcr' bk L‘]i”iL‘-" g&l\'c hﬂp‘.’ o many p[)(]]’ I‘!L'L)P]L‘ i” remore
dil (One Heart), which areas. They have also done much to spread the word
publicizes their work. about the Missionaries, and increase their recognition

expand her work s = =
F i 1928 She enters a Convent of the
for the world's

;‘_.‘-'-"'/—"_\—\ | Sisters of Loreto in Skopje.
3 poor and needy.

1928-37 Serves as novice in India.

. Mother Teresa
f\ with her
Nobel Prize

1937 Becomes head of convent at
Entally, Calcutta.

1948 Warks ourside the convent.

1950 Catholic Church officially
backs Missionaries of Chariry.

1965 Qpens first mission ourside
India.

1979 Awarded Mobel Peace Prize.

1997 Sieps down as head of
Missionaries of Charity.

forr doi.ng good works among, the paor, August 1997 Dies in Calcurta

FIND OUT CHRISTIANITY HOSPITALS INDIA INDIA, MEDICINE MONASTERIES RELIGIONS
MORE HISTORY OF
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MOTOR SPORTS ~ fomsis e
Manufacturers and their drivers compete for world

championships throughout the season. There are 16 races

I'HERE ARE MANY VARIETIES of motor run on different grands prix circuits around the world.
sport, featuring four- or two-wheeled  Races are preceded by practice sessions in which the

: = vehicles and taking piace on SPCCi’dl cars’ best times determine their positions on the starting
; . grid. Points awarded to the first six cars to finish are 10,
circuits, rt?gular roads, or rough country tracks. Motor ~ ° 6.4. 3.2 and L.
sport on four wheels ranges from Formula One grand
prix racing and Indy car racing to karting, which is the
sport in which many top drivers first experience motor
racing. In between, there are various other types
of racing including dragster, sports car, and
stock car racing, as well as rally driving.
The two-wheeled sports range from
powerful grand prix motorcycle racing to
motocross and speedway. Cars and
motorcycles are constantly modified to
make them faster and more reliable.

5 Flags
Ofthicials use coloured Williams

Start of a
Brazilian

Grand Prix

CATHYR

AT

wused in dry

{l"!':HI'l'r'/". =

flags to signal ro drivers 1990 car \ Powerful 10-cylinder engine ‘

End of race | Danger . Return during the race, mostly _ Streamli

1 ! to pits w warn them of danger S
ar to give them Formula One car n
! instructions. Drivers Cars race under categories
want to be the first to called formulas to ensure
| see the chequered flag, thar similar machines are
Qil on Service car All cars o which signals the end matched against each orther. There are rules
course on track stop in pits of the race. governing bodywork as well as engines. Formula Formula

One cars are light, sin cater vehicles with a body Three

thac fits over a one-picce, or monocoque, chassis. race

John Surtees

. : it stops
A Britush motoreylist who p

T'he pic is an area just oft the

became a racing driver, John
| Surtees (b. 1934) was world

Other formulas
Betore Formula One cars, drivers

: " track where mechanics can work
- 3 '& . on the cars during a race. Pit
champion at both sports. From ! 5
1956 to 1960, he won seven
marorcycle world titles ar 350 cc
and 500 cc. In 1964, he won the

‘ World Drivers” Championship. L]

stops are important in grand usually race less powerful models.

prix racing. The speed wich Formulas have varied, but among
the most popular have been Two,

[hree, Ford, and 3,000. Some have
grand prix and nadonal and

which teams refuel their cars
and change tyres can make the
difference between winning and

losing a race. conrinental championships.

Indy car racing
This takes place on large oval tracks and
twisting road circuits, and competitions
run mostly in the United States. The cars
are similar to Formula One models, and
annual championships are decided on the
number of points acquired over a number
of races. The sport gets its name from the
Indianapolis 500, the classic event in

The 250 cc karts are like racing cars in miniarure,

American motor car racing. D ey
© rag racin ;
g g and reach speeds of 240 km/h (150 mphj. In Just like

In drag racing, pairs of dragsrcrs long-circuit racing, which takes place on wide Formula One
race side b\ side along a Stl‘ﬂigh[’ rracks, as many as 60 k.]rrs:.ln compete. In
400-m (quarter-mile) track in a

Karting

Karting is a sport enjoyed by people of all ages.
The simplest karts have a 60 cc or 100 cc engine
and no gearbox, and can be driven by boys and
girls from about the age of eight. Karts have a
low chassis, and the driver sits no more than

3 cm above the ground.

Kart racing . 250 cc karts

A top-fueller

frirr‘ e J'jll]?l SOTS,

Indianapolis 500

The oval Indianapolis cars.

short-circuir racing
compete. Karting has its own world

track is known as the

about 20 karts can
Brickyard because the 3

series of elimination races. There
are several classes of design, engine,
and fuel. The fastest — lightweight
supercharged top-fuellers — run on
rocket fuel and can complete the
course in less than six seconds.

championships.

surface is made of 3.2
million bricks. Its four
curns are banked ar 9°, and
its total lengeh is 4.025 ki
(2.5 miles). The Indy 500
is raced over 200 laps —

805 km (500 miles).




MOTOR SPORTS

Le Mans 24-hour race

This famous sports car race is held
annually on the 13.6-km (8.5-mile)

Le Mans circuir near Paris, France.

A team of two or three drivers rakes
turns at the wheel, dri\'ing non-stop
chrough the day and night. The event has
become a national insticution in France,
wich shops, funfairs, and restaurants opening
for the huge crowds that turn up to warch.

Rally driving

These are long-distance events
over regular roads, with
special stages over country
roads and tracks. They may
be held on one day, or last
several days or weeks. Rallies
are not strictly races. Drivers
aided by navigators set out at
intervals in “souped-up”
saloons. They lose points for
exceeding the time limits
between control points.
Monte Carlo Rally

This event made rallying famous. It
was established in 1911 to encourage

Motorcycle racing

Motorcycle racing takes place on special circuits.
At the top level, manufacturers and drivers
compete in 12 or more grands prix each season
for world championships in various classes: '
500 cc, 250 cc, 125 cc, and sidecar. Points
are awarded for the first
15 home in each grand
prix, 25 for first,
20 for second,
—— = = ~——————— ; down to one
Stock cars point for

Stock car racing rakes differenc forms 1 SYh
on oppaosite sides of the Atantic. In

Riders lean right over ai
an angle when cornering,

tourists to visit the Principality of
Monaco in winter. Motorists set our
from all parts of Furope and the final
stages centre on Monte Carlo.

Europe, it is mostly racing on smmall
oval circuits, and cars are driven
into cach other. In the Unired

States, it features high-speed racing |

of modified saloons and is a major 500
sport in the south, where it takes place L
on huge, banked oval circuits. [eng
£ motorcyle

Lan;i—speed record

A land speed record must be the average rime of a two-way run over one Motorcyele and

/ \'a’lf]L"A'.'”' HIGI{/(/E’I’J'I

straighr kilometre or mile. The British driver Richard Noble achieved a
J
togetier as one

record 1,019.5 km/h
(633.5 mph) in 1983 in
his jec-powered {Hirust 2.
He sped along the hard
surface of the Black Rock
Desert in Nevada, USA.

Rider and / unit,

machine are

cavered in

sponsors logos.

‘assenger leans—
balanre the
aut to balance the

machine when

Speedway

Most speedway races are contested by four riders over four
laps of the track. Racing takes place on an oval cinder track.
The bikes have no brakes or gears so the riders slide around
bends, trailing a leg in the
cinders, in a move called
broadsiding. Three points
are awarded for first place,
two for second, and one
for third. Competitions
include team matches and
individual events.

| o rRering.
Racing sidecar
|

Off-road racing
Off-road bikes have
chunky tyres to
provide grip on loose
materials and in
mud. The engines
are fixed higher to
avoid damage.

Ice speedway

Speedway racing on ice Trials Mortocross
is popular in seme Best-known as six-day evenrs, Also known as
northern parts of Europe trials fearure slow sections over scrambling, motocross
and the Unired States. difficult natural terrain, including takes place over rough
I'he bikes have special water, mud, loose rock, and steep country. In big events, as
tyres with spikes ro hills. Ridets are penalized for many as 40 riders race over
provide grip on the stopping or purring a foor on the several Japs of a winding,
smooth ice track, There ground. The bikes are specially low- muddy, hilly course. World
are individual and eam geared to allow riders to progess very championships are held annually
world championships. | slowly over the rough course. in several categorics.

BICYCLES AND CARS AND CYCLING ENGINES AND TRANSPORT,
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MOUNTAINS aND VALLEYS

Ao siA  THE EARTH'S surface is
y: & & not flat. In some places,

- movements of the Earth
create gentle hills and sheer, towering
mountains. In other places, valleys and
gorges are carved into the landscape.
Mountains are steep-sided rocks, raised over
600 m (2,000 ft) high by the huge force of
the tectonic plates that shift the Earth’s crust
and make volcanoes erupt. Valleys are

Mountain systems
Most of the world’s
mountains are grouped

g -0 o 4 . .
. Tien Shan into ranges, like the

Aleutian Range : e ; Jura in Europe.
e g o _ Himalaya- : 3
P = Hosrioko: Ranges are often
by "} T TFARGTA 3 .
Rocky g oL Hind Kush linked together into
e ¥ e an K .
Monntain & 4 Vi 8 long chains, or
_— 4 B ~ardille .
3 AT - cordilleras. Huge
Apilas . =" / ot ¢ ~Central New ; &
p=i it \ . mountiin systems,
¥ Guineg Range ’

i " > such as the Himalayas,
Brazifian — | / \

Atlantic Trans-Antarcric |
Coast Range  Mountains

X -~ include several chains
\ Great Dividing
Range

West Swmatran

and many ranges.
Javan Range :

Mountain building

Mountains are formed in three main ways. A few are isolated
voleanoes, built up by successive eruptions. Some are huge blocks
thrust upwards as the Earth’s crust cracks. But most mountains are
folds, created by the crunching together of huge tectonic plates that

elongated depressions eroded slowly from the
landscape by rivers, weather conditions, and
glaciers (large rivers of slowly moving ice). A
few mountains are isolated summits, but most
occur in huge mountain ranges, such as the
Himalayas in Asia.

Stages in fold mountain creations

Second Z-shaped

aled forms.
One stab of Sold forms. —

rack is thrust

Layers of lava build

.'f‘,f) Hito o

above another. o
A

OURIAIN. >
”

Reverse fault

Some mountains are created not by the

Volcanic mountain

Isolated mountain peaks are gencrally
volcanoes built up after eruption. Bue
volcanic peaks can also occur within

crumpling of the rock, but racher where
faults, or cracks, appear in the Earch's

fold mountain ranges, creating some surface. In a reverse fault, plate movements

Layers of sand represent layers of crustal rock.

New folds begin to form and the frrse fold
becomes more deformed.

Foothills \

squeeze one block of rock up over another,
so that one overhangs the other.

Valleys

From rivers and glaciers to heavy rainfall, forces of
erosion eat away at the landscape, forming valleys.
Mountains are assaulted by the weather as soon as
they are raised. Rivers carve out steep, narrow
valleys that become broader and gentler as
the river and its tributaries wear away the
rock. The different formation of a
valley determines its type.
Glacier gouged
out m."f':] floor
am/ \/zfc

ol the world’s highest mountains,
such as Aconcagua in Argentina.

Vishaped
valley with
steep sides “

l';l//c:}' s .r.rmzzqf.'s.r

because ice does 3

-J
not flow o
round

! .P
corners. )f
Glacial valley
has sieep walls Nt

River flow £ with a flatiened floor. -

is offen more
turbudens high
in the valley where

U-shaped glacial valley
Moving ice has enormous erosive power, and glaciers
carve out distinctive U-shaped valleys. Their shape
becomes apparent after the glacier has melted. These
valleys are a clear sign of glaciation in che past.

\Valley broadens
ar the river
begins to wind.

f/.'/(’ t?,'}kfff’"(”l[ is )'tl't’/)t‘l'.

Mountain and valley range

AsIA

T

OCEAN
FLOOR

MOUNTAIN
WILDLIFE

CONTINENTS EARTH GLACIATION

make up the Earth’s surface.

Fold mountains
When two tectonic plates
 First Z-shaped collide, the Earch’s cruse
Sfold forms.
ranges of fold mountains.
Mountains are usually

building phases. Mast of

[()kl{l/\"\ ”]ﬂjor r':l.ﬂg‘.'h are
less than 50 million years
old. Some, such as the

sl

, Fold mountains
| buils up by
/ ny:e:m‘t/fa/n’i/‘zg.

Wadi

In deserts, rainfall is rare. Bur
when it does arrive, it can create
huge floods thar wash out stecp
gorges in the dry, crumbly
landscape. When the warer drains
away, 1t leaves dccp, dry channels,
known as wadis.

Rift valley

When tectonic plates move apart,
the stress can creare long fauls.
This allows a belt of land to drop
between them, creating a “rift”
valley, such as Pingvellir in leeland
where ravines and cliffs mark the
line of the Arl_;mria Fault.

Gorge

In places where there is
little surface water — in
deserts and in limestone
landscapes — valley sides
may stay almost cliff-like
as a river carves down through
the landseape. The result is

a deep gorge, like the Grand
Canyon in the USA.

Gorge

RIVERS ROCKS AND

MINERALS

Himalayas, are still growing,

buckles, throwing up huge

created in short mounrain-

VOLCANOES




MOUNTAIN WILDLIFE

»~_. [HE GREAT MOUNTAIN CHAINS of the world are

Mountains

Mountains are areas of high land where
physical conditions become harsher with
increasing altitude. Typical mountainside

very beautiful but they offer testing conditions
for wildlife. The animals that live there, such as

shows a succession of different wildlife
habitats from bottom to top. Forest on the

lower slopes — rainforest in the tropics or

deciduous woodland in temperate regions —

gradually gives way to a band of stunted

“cloud” forest or to hardy conifers.

i empurnd Higher still, trees give way to
rocky crags bogs and meadows before
plant life dwindles to
leave just bare rocks
and, on the
highest summits,
permanent caps
of ice and snow.

: * the alpine ibex, are either exceptionally hardy to
cope with steep and rocky terrain or, like the Andean condor,
specially adapted to high winds and cold nights
in the thin air. In temperate and cold
climates, winter is very harsh in
the mountains, bringing gale—
force winds and deep snow that
drive many animals down
towards shelter. By contrast, in
summer, the strong sunshine of
high altitudes gives a real boost
to life, bringing the buzz of
insects and the songs of nesting
birds to mountain slopes.

_ Snow on

higher slopes

- Aieeline — above this
level it is voo cold and
arsh for trees to grow,
. Dense tree cover and
other vegetation on
lower slopes

Barren mountains
and lush lowlmds

Birds

Birds cope admirably with the hardships of life in the
mountains. Well insulated from the cold by their feathers
and unaftected by steep terrain, they can search far and wide
for food in a habitat where food is scarce. Large, powerful
birds such as eagles can ride on the mountain winds with
litele effort. Many birds migrate to avoid the winter, but
some resident mountain species remain, such as seed-eating
finches, insectivorous chats, and scavenging vultures.

Plants
On high slopes abave the

The Andean condor is the
largest ,f.-’ Ving

rrecline most plants are bird in

the world.

e \S.In"(l-("!' .\ﬂ'l.l“ i'll'ld lO\\»:_f‘l'()\’.'ln_L’_.
SOme PI.H'II.‘\‘ \Ll\_'l'l as Il'lt.'

A’t'rh"{.\
alpine lily, have supple

r{f‘rr!),’:.'/.'e'
moltkia can

withstand

high winds,

Thick
stems thar allow them ro feathers for

bend in the wind withour

breaking. Cushion plants are 4 i
compact and ground hugging, to
~. Bright avoid the wind and retain warmth,
colowrs
of alpine phiox
artract pollinating insects.

Strangely, in some areas, very large
plants grow above the treeline, such as

Andean condor
The Andean condor's huge 3 m
10 fr) wingspan enables it to soar

Wallcreeper

The wallereeper inhabits cliffs and

the 5 m (16 fr) wall giant lobelia of Africa.
crags in the Alps. It uses its curved
Mountain dl.lSky salamander cffordessly in the gales that howl
The mountain dusky salamander lives in
cool moist areas such as woodland springs
in the mountains of northeastern USA.

beak o probe inside rock crevices
to carch insects. Strongly gripping
claws enable it to scurry up and

around its nesting crags. When
searching for carrion to scavenge,

down vertical cliff faces with a condor can glide long

ease. In winter, the wallereeper distances across windswept

flies to sheltered and warmer

[t is lungless and may grow to up to 11 cm

pe=tegr o g -
(4.5 in} long, It hunts for inscer larvae, worms., valleys without a single

and other invertebrates on which ro feed. valleys where food is in better supply. beat of its wings.

Snow leopard
This rare, beauriful creature

Mammals

Fewer mammals live on the open heights of mountains than in
the forests below — those that do have thick fur to protect them
from the cold. Rodents and other small mammals vulnerable to

—. This |
.-"m‘!r.f':_',f'{;-

-
feeds on

hunts for mountain goats,
5 sheep, rodents, and birds ac
nectar from heighes of up to 5,000 m

. Je ., g
mountaim (16,500 ft) in the mountain

~ Spots of flowers. the cold, shelter at night in burrows and hibernate over winter. ranges of Cenrral Asia. Irs
colour Larger mammals such as goats retreat thick, pale-coloured coar

. : . keeps our the cold and
downbhill to wooded shelter in winter. et
]3]0\"[{.[{.'.\ L'\L-L'”C”[

camouflage against the

‘ Bhutan glory ‘ Hhiige
The Bhutan glory lives in the mountain borns
snow ,lnl'i rl'l'x' f_'\.'c_\'.

Alpine ibex

Ibex have ridges on their hooves that

meadows of Central Asia. [t flies close to the

ground to avoid being swept away by strong rocky landscape. In

winter, the snow leopard

winds. Other invertebrates such as spiders

and worms ako live in the mountains, I
providing viral food for birds. Some, such as
grylloblarrid insects, have anti-freezing agents ‘
in their bodies for protection against the cold.

FIND € BIrDS
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BUTTERFLIES
AND MOTHS

BIrRDS
OF PREY

LIONS AND OTHER
WILD CATS

A

provide them wich a remarkably firm grip.

tollows its hooted prey
downhill to wooded
.\l'll'l[(,'r hk‘l()w

even on icy rocks. They can climb steep
crags easily and jump beoween narrow
rock ledges. Their rhick coats protect
them from the cold winter temperarures. the treeline.

TREES

SHEEP
AND GOATS

SALAMANDERS
AND NEWTS

MOUNTAINS
AND VALLEYS

MAMMALS

A ———
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MOZART, WOLFGANG AMADEUS

THE WORLD’S MOST FAMOUS child prodigy, and the
finest composer and performer of his time, Wolfgang
Amadeus Mozart was born in Salzburg, Austria, in
1756. He wrote his first compositions when he was
five, and went on to compose the greatest operas,
symphome% concertos, and chamber music of the Classical
period. He produced some of his finest works in Vienna, where
he lived from 1781, but although these were very popular, he
never became a rich man. Tragically, illness dogged him
throughout his short life, and he died
in 1791, just before his thirty-
sixth birthday.

Early life

Ar a very early
His elder sister,
and their father. Leopald, a prnt'r:ﬁion.ll musician, wis

tt their abiliries. The family toured Furope
ing concerts ro appreciative audiences, but
lollgang’s amazing talent that stole the show.

kl.'t'['! w .\h()“' 0

from 1762, giv

— Mozart played both

chamber music

it was young W

J?m’ concerios on
this vielin.

During this tour, Mozart wrate his firse symphonies.

age. Mozart showed signs of musical genius.
Maria Anna, was also a gifted performer,

Mozart's violin

The composer

Mozart had a steady job as concert-

master to the A[chbxhhop of Salzburg,
but he gave this up to make his way by
teaching, playving, and publishing his
music. Before he left his job, much of his

music was rather conventional, but after 1781 he

began to write operas and works for orchestra that were
soon recognized as masterpieces. He reached the height
of his fame in Vienna in the 1780s, both as a composer
and performer of his own music.

Concertos

concertos in which

Mozart’s death

[n November 1791, Mozart
caught an undiagnosed and
terrible fever, and on 5 December
he died. After a simple funeral,
he was buried in an

unmarked grave.

£ 5

Voice and orchestra
Theatre was Mozart’s passion.
His first great opera,
ldomeneo, was an immediate
success, and the three comic
operas he wrote to words by
the librettist Lorenzo da Ponte
(The Marriage of Figaro, Don
Glovanni and Cos?

Jan tutre) are still
very popular. He
also wrote much
orchestral

music, from
dances to

L

:D‘t o .

TRzr 1‘“

r
Score of Symphony No. 41, the “Jupiter”

Symphonies

Muozarr wrote 41 symphonies,
developing his skill in writing for the
In 1788,
he compaosed his last three symphanies.
These works are very dramatic and

orchestra throughou his life.

Manuscript of Mozart’s Requiem

expressive, unlike the symphonies by
U[PTLT C[)JHPU\'L’J’S ()f‘fl]c f;l!?c.

symphonies.
Antonio Salieri
One of the rumours abour Mozart's death is
that the composer Antonio Salieri (1750-
1825), jealous of Mozarts fame and musical
poisoned him. Salieri
was in fact well 1'{'\!'1L'L'.lL'd
during his lifeaime, and
there was no plot to
kill Mozare. But the
SLOLY persists and

Magic flute
Mozarc's finest opera
was 1he Magic Flure,
written in the last vear of his
life. The opera, a fairy story,
tells of an Egyptian Prince,
Tamino, who sers out to rescue

ability,

Pamina, daughter of the
Queen of the Nighr, with a
magic flute and a bird-
catcher, Papageno. The

forms the basis of
a modern play,
Amadeus, by the British

Stage setting for
The Magic Flute

0

opera was instantly popular. writer Peter Shatfer.

Papageno

FIND OUT
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LUDWIG VAN

Mozart was a brilliant pianist and vielinist, and wrote many

Flute of Mozart's time

he plaved the solo part himself. He
composed concertos for other instruments,

written for friends of his such as the
horn player Ignaz Leutgeb and the
clarinertise Anron Stadler. He also
wrore several flure concertos
for a rich patron, although
he did not like the sound
af the instrument.

Horn of Mozart’s time

Requiem

A tew months before he died, Mozart
accepted an anonymous commission to
Write a requiern, or 4 rmass for the dead. A
stranger dressed in black came with the
request for the work, and Mozart thought
this was an ill omen. The caller was a
servant of Count Franz von Walsegg, @
nobleman who wanted to pass the work
aff as his own. Mozart never finished his
Requien, buc left instructions with his
pupil Stissmayr for its corpletion.

WOLFGANG MOZART

1756 Born in Salzburg, Austria.

l 62 First public puiommm_u
starts European rour.

1769 Appointed concerr master to
the Archbishop of Salzburg,

1781 Resigns from his Salzburg post
after an argument with the
Archbishop; setdes in Vienna.

1786 1hhe Marriage of Figaro
performed in Vienna,

1788 Composes symphonies Nos.
39, 40, and 41 (che * ]upllu)
‘)0 Cosi fan turte performed in
Vienna.

1791 The Magic Flute performed;

Mozart dies in Vienna.

OPERA THEATRES
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MUGHAL EMPIRE

DURING THE 16TH CENTURY, a new ruling
dynasty — the Mughals — came to power in
India, bringing a rich, Islamic civilization
" and uniting the subcontinent for the first
time in over 1,500 years.
The first Mughal ruler,
Babur, came from Persia
and was related to the
Mongol emperors. He
and the later Mughals
built an empire that, by
1700, included all of
India except its southern
tip. The Mughals
encouraged the arts, and
helped spread Islam across
India. In the 18th and
19th centuries, the empire
gradually declined as a
result of British
colonization.

k . n
e,
—_——

Ve ra S

Akbar and his army cross the Ganges

Later Mughals

In 1605, Akbar’s son,
Jahangir, became emperor.
He was succceded by his son,
Shah Jahan, who extended
the empire southward, and
built many great cities and
palaces. He and his son,
Aurangzeb, showed far less
religious tolerance than
Akbar, and Aurangzeb
destroyed many Hindu
temples. After his rule, che
empire began to break up.

Fatehpur Sikri
In 1569, Akbar b
in north-central India. Built to honour the

Muslim saint Sheikh Salim, who had foretold

the birth of his so
became Akbar’s ca

Indian Mughal battle scene,

from a 15th-century miniature

Timeline

Taj Mahal
1504 Babur rules Kabul.

One of the greatest
M\lgh‘&l ElCllicV(.‘”lCHfS
was the magnificent Taj
Mahal. It was built as a
tomb for Mumrtaz Mahal,
the beloved wife of Shah
Jahan, who died in 1631.
The construction took

17 years, and involved
hundreds of workers from

1526 Babur defeats the
Sultan of Delhi ar the
Batile of Panipat.

1530 Babur’s son
Humayun comes to the
throne; the empire
starts to split up.

Kabul
Dethi
: ‘Mugha! - Agra
Empire
1605
Arabian Bay of
Sea 1700 Bengal

Early Mughals

[n 1526, Babur defeated the
Sultan of Delhi and wok over
central northern India. Bur Babur
was a poor administrator and the
empire began to break up when
he died in 1530. By 1600, the
emperor Akbar (£ 1556-1605)
had pulled the empire together
and extended it southward.

India under the Mughals

Rule of Akbar

Akbar (1542-1605) was the greatest of the Mughal
rulers. The grandson of Babur, he became emperor

in 1556, defeating an Afghan claimanc to the throne

in the same year and so securing his hold on power.
During his long reign, he enlarged the Mughal Empire,

patronized the arts, and encouraged religious toleration.

Akbar and the Hindus

Akbar knew that to unite India he would need the help of local Hindu
chiefs. So he gave many of these men jobs in his civil service and tried to
promote Hindu interests. He introduced a fairer tax system, abolishing

the higher taxes that had been levied on Hindus.

Religious tolerance

Sheikh Salim’s
tomb,

Fatehpur Sikri

uilt the city of Fatchpur Sikri

n and heir Jahangir, the city
pital until 1584.

Akbar receives two black-robed Jesuits
in the House of Worship

Capital cities

At hrse, Akbar ruled from
Agra in north-central
India, where he built the
famous Red Fort. Later he
moved the capital ro his
new city, Fatehpur Sikri.
Here he reorganized the
civil service, sent out
governors to the provinces,
and reformed the coinage
and weights and measures,

[n the 16th century, India was a country of many religions.
Akbar saw that the route to peace was to tolerate all faiths. He
built the Ibadat Khana, or House of Worship, as a place where
people of different taiths could come to discuss their religious
ideas. Muslims, Hindus, Sikhs, and even Christians from
Europe were made welcome.

Carvings and
mierals cover many

| of the buildings.

1556-1605 The reign
of Akbar: the empire
expands and there is a
golden age of culture
and religious tolerance.

1605 Akbar’s son
Jahangir comes to the
throne: a lover of luxury
and heavy drinker, he is
a poor ruler,

Breastplate
from Mughal

suit of armour

1628-57 The rule of
Shah-Jahan, builder
of the Delhi Palace,
the Pearl Mosque,
and the Taj Mahal.

1658 Aurangzeb
seizes power from his
brother Shah Shuja.
The empire begins
to disintegrate,

all over India.

ARCHITECTURE EMPIRES GUPTA INDIA, Is1.AM MonNGoL
EMPIRE HISTORY OF EMPIRE
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MUHAMMAD

was selected by God as his prophet.
He attracted many followers, and the faith spread
rapidly. By the time of Muhammad’s death in 632,
Islam had been adopted throughout the entire
Arabian peninsula. A century later, the Islamic
faith was practised from the Atlantic
Ocean in the west to the borders
of India in the east, and

Islam has affected the
lives of millions.

The angel
Gabriel appears
to Muhammad.

The Revelation

In about 610, Muhammad gave up his
daily work as a merchant and went into
the local mountains north of Mecca to
meditate. In a cave on Mount Hira, he
had a dream in which he was told that
he had been selected by God to be the

prophet of the true religion.

The Qur'an

Muhammad wrote down the
message dictated to him in
his visions in a book, the
Qur'an (Koran). Muslims
believe it contains the direct
word of Allah as revealed to
his prophet, Mubammad.
The Qur'an is one of the
mast widely read books in
the world. Its text is treated
with great reverence, and is
often written out in beautiful
calligraphy. Muslims read it
in the original Arabic, and
most learn to read Arabic

by studying the Qurian.

Copy of the Qur'an,
made in Turkey

kY

\ Flap to protect book | Arabic text written in Naski script

The struggle
While in Medina,
Muhammad and his
followers regularly
ambushed caravans of
traders travelling to and
from Mecca. In 624, a
pitched battle between
Muhammad and an armed
force from Mecca resulted
in victory for Muhammad,
giving his new religion
great prestige throughout

o

The surrender of Mecca
[n 629, Muhammad went on a pilgrimage to Mecca
and made many converts to Islam. By this time, Muslim

missionaries were active throughout the Middle East as
far afield as Iran and Ethiopia. Muhammad was now
strong enough to capture Mecea, which fell withour a
fight. The entire Arabian peninsula was now ruled by

MUHAMMAD, A MERCHANT from Medina in Arabia,
{j\.— became the prophet of a new religion, Islam, in the
"/S 620s. Followers of Islam believe that Muhammad

Birth of Muhammad

Death of Muhammad
After a final pilgrimage to the
city of Mecca, Muhammad died
on 8 [une, 632 in Medina,
where he was buried. He was
succeeded as leader of the
Islamic people by his father-in-
law, Abu Bekr, who took the

Early life
Muhammad was born in the
western Arabian city of Mecca in
about 570 aD. He was orphaned
soon after birth, and was brought
up first by his grandfather and then
his uncle, Abu Tilib, who was head
7/ of the Hashim clan. At the age of
about 25, Muhammad got a job
working tor Khadija, a wealthy
widow. Shortly afterwards he married
her. Muhammad became a merchant,
and travelled widely throughout the
Arabian peninsula. This gave him the
chance to study the different religions

of the local people.

The mission

In his dream, Muhammad was instructed by the Angel
Gabriel to preach a faith centred on the one true God,
Allah. The central beliefs of the faith were dictated to
Muhammad in a series of visions throughout his life.
He began to convert his family and friends in Mecca.

| | The Hegira

In Mecca, Muhammad made few converts
and many enemies. In 622, he and some 70
followers fled Mecca and moved north to
the more welcoming city of Medina. This
journey is known as the Hegira (flight).
Medina

Muhammad’s reception in

Facing Mecca

In about 624, Muslims in
Medina was very difterent Medina began to face Mecca
from the one he received
in Mecca. He attracted
many supporters in the
city, and established and
built up the first Muslim

during prayer. This practice
is still followed by Muslims.
Niches called mihrabs in
mosques show the direction
of Mecca, so people know
where to face.

community there. He also
built mosques, in which
his followers worshipped. B 8

’I

Mosque

Mihrab in mosque

MUHAMMAD

C€.570 Born in Mecca, modern
Saudi Arabia
594 Marries Khadija, a wealthy
widow
610 Has a vision, in which he is
| = told to preach the new faith
622 Leaves Mecca and travels w
Medina
624 His followers defeat the army
of Mecca at Baule of Badr
625 Indecisive Battle of Uhud
against the Meccan army
630 Returns to Mecca and

conquers the city

the Arabian world. Muhammad and his Muslim followers. 632 Dies in Medina ‘
AFRICA, ASIA, IrRAN AND IsLam Istamic MOSQUES RELIGIONS SPAIN, WRITING
HISTORY OF HISTORY OF IRAQ EMPIRE HISTORY OF
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MUSCLES anD MOVEMENT

ALL OUR ACTIONS depend on

in order to move parts of the
body. They use the energy
released from the food we eat and
convert it into movement. 1 here are
three types of muscle: skeletal, cardiac,

and smooth. Skeletal muscles move the

skeleton under the conscious control

of the brain. The other types of muscle

work automatically. Cardiac muscle
keeps the heart beating. Smooth
muscle, or involuntary muscle, is
found in the walls of hollow organs
such as the intestine and the bladder.

Delroid

moves arm.

Inside a muscle

Muscles are made up of bundles of long
cells called muscle fibres. Each muscle |
fibre contains many tiny strands called
myofibrils that run the length of the
fibre. Each myofibril contains two types
of protein filament, called actin and
myosin, which cause muscle contractions.

bends arm
at elbow.

radialis
|)Cl\dh
| wrist

Skeletal muscle
The fibres of a skeleral
muscle lie parallel to
each ather. [rs actin
and myosin filaments
are arranged into
regular blocks called
sarcomeres, thar are
repeated along the
length of the fibre.

How muscles work Rt Contracted Quadriceps

In the relaxed muscle myofibril, ”'{W""fm{ femoris consists
fibre, the myosin and : of four large
actin filaments overlap "yl‘,'m‘/ muscles that

a lirde. If the muscle Silarnent

fibre receives a nerve
impulse, the actin and

Myasin —
myosin filaments slide

Sfrlament
over cach other. The
myofibril shortens, and
the muscle contracts.

Myofibrils inside muscle

Von Szent-Gyorgyi
Albert von Szent-Gydrgyi

[ (1893-~1986) was an American Extensor
biochemist, born in Hungary, digitorum

who carried out important brevis lifts
rescarch into the way that
muscles contracred. He
discovered the protein actin

that forms parr of the contraction
mechanism in muscles. He was also the firse

1o isolate vitamin C (ascorbic acid), for which he
was awarded the Nobel Prize in 1937,
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muscles. Muscles are tissues that
actively contract, or get shorter,

Biceps brachii __

Flexor carpi

straighten knee. .~

Tibialis anterior
lifts foor.

U{F\&'J i'ClS. q

FIND QUT
|

Muscular system

The skeletal muscular system consists

of about 620 muscles that make up over
40 per cent of body weight. Muscles are |
artached to the skeleton by tendons.

Most muscles are attached at one end

to a bone that does not move, and at

the other end to a bone that does move.
When a muscle contracts, it pulls part

of the skeleton in that direction.

Orbicularis

. Frontalis raises

oculi closes evebrows and
eye. wrinkles

R - forehead.
Orbicularis

oris purses
lips. Pectoralis
major pulls |
- . arm towards
Trapezius pulls )
body.
shoulders and H

hk.".ld b.’lk’k\’\fl{fd‘s. ~

oblique
tightens
abdomen.

- Sartorius turns
thigh ourwards
illld bcﬂ\i\ ]Lg

—_ Gastrocnemius
bends foor
downwards.

toes

HEALTH AND
FITNESS

BRAIN AND
NERVOUS SYSTEM

HEART AND
CIRCULATORY SYSTEM

Smiling and frowning
Facial expressions, such as
smiling and frowning, arc
produced by over 30 small
facial muscles. These

P

Smiling

muscles are unusual in that
when they contract they
pull the skin of the face,
rather than a bone.

Frowming needs more -

!)II(U.’ fWHee a8 many

minscles as smiling. Frowning

Movement

Muscles move the body by
pulling, not pushing. This

explains why many movements |

are caused by pairs of muscles

that produce opposite pulling |

forces. Each member of the pair |
is arranged across one side .
of a joint between bones. p
When one muscle in a pair
contracts, the other relaxes.

{
Biceps a"‘t
!
{/

Forearm extended
The biceps and triceps

relaxed - /

>,
Triveps ~

are the pair of muscles N
involved in extending 4
(straightening) and ;
chixiﬁ (bending) the conpracten
forearm. When the

forearm is cxtended, the
biceps is reluxed and the
triceps is contracred. 4

Lipper
Forearm half raised arm &
To raise the forearm, che brain
sends nerve impulses to the biceps,
which stimulate it to contract. As

W ‘
.»:9'

N Forearin

the biceps contracts, the wiceps
SEAres o K'C]ﬂx ;1ml l('n?:','[hl_'n.

Forearm flexed
When the forearm
is flexed, the biceps

Bic eps
contracted

]

is fully contracted

\ ]
\

and ac tts minimum - - \

lengrh, while the triceps is e :

relaxed and ar its maximum
length. Orher muscles help
steady the shoulder and

l".i"t’wu' bends

1'-()1'(_"”171. \l']li]L‘ [Il\,’ arm bClldf\.

Body builders

Body builders are men or
women who gready
increase che bulk

of their skeletal
muscles. They build
up their muscle mass by
lifing weights regularly
over long periods, using
heavy weights thart wrger

specific muscle groups.

HuUMAN
BODY

SKELETON SPORTS

S
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'MUSEUMS

THE FIRST MUSEUMS originated in
ancient Greece, where offerings to
gods or goddesses were displayed in

exhibits works of art or other objects to the
public. Museums can cover a vast range of
subjects from wide-ranging natural history
displays to smaller private collections. Some
museums, such as the Guggenheim in New
York, are distinctive landmarks that have
been specially built for their purpose.

A museum’s role

A museum has four main
purposes. First, the staff are
responsible for acquiring works
of art or other artefacts.

Second, they need to study the
collection and, third, ensure it
is displayed informatively. The
other main purpose of a
museum or art gallery is to look
after and restore its collection.

Conservation of paintings

Works of arr are often very fragile and have
to be looked after carcfully. Curators need
to monitor levels of humidity and light o
ensure they do not damage the paintings.

temples. Today, a museum or gallery

Inside a museum

National museums exhibiting objects bought
with public money were set up in the 18th and
19th centuries. In these, the exhibits were
simply labelled and displayed inside glass
cabinets, safely protected from visitors.

Medieval plate - |

Interactive museums
Modern museums try to make
their exhibits more accessible to
the public. They use the latest
technology, such as computers
and CD audio guides, to provide
informarion. Many now have
interactive exhibits so visitors
can cnjoy a hands-on experience.

. At this interactive science musenm
in Wales, visitors carry out their

own experiments on the exhibits.

This
pawiting
has been
restored
ro its
original
quality.

Private collections

Some small private collections reflect
the particular interests of their founder.
A museum may be set up in a private
home, such as this collection of over
1,000 bells. Some large national
muscum collections, such as the Prado

Adam and Eve Expelled from Paradise by |
the ltalian artist Masaccio (1401-28)

Restoration of paintings
The restorer removes dirty varnish and fills in
areas where the original paint has been lost

with paint thar marches closely, trying to keep
as true as possible to the arrist’s intentions.

in Spain, began as private collections
and were larer bequeathed to the public.

Art_gélleries |

Museums that collect and display works

Dhe main part of the gallery is
the Great Rotunda, where
speeial exhibitions are held.

Narural light enters
through the skylight. Visitors walk down

a gentle slope lined

of art are known as art gallerics. Some
galleries, such as the Van Gogh Museum in
Amsterdam, the Netherlands, display the
work of just one artist. Others, such as the
Louvre in Paris, France, which has over five
million visitors a year, show a vast range of
art by a variety of artists.

Visitors get a lif
to the top and
L(’RI(A' {{JUZU’I.

Scudprure is
displayed outdoors
ina sculpture

Guggenheim Museum, New York, USA garden. -

This art gallery was
designed by the
American architect
Frant Lloyd W"?’:qu]l
(1869-1959).

Exchibitions in —
the Small
Rotunda show
U work by 19th-
and 20th-

CENEUTy arHsts.

)

with warks of art.

| Main entrance

DYES AND
PAINTS

FIND OUT

MORE

ARCHITECTURE ART,
HISTORY OF

SCULPTURE

EDUCATION PAINTING

GREECE,
AND DRAWING

ANCIENT

GODS AND
GODDESSES
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MUSHROOMS AND OTHER FUNGI

NEITHER PLANT NOR ANIMAL, mushrooms
and other types of fungi form a unique
group of organisms of more than 80,000
& species. Unlike plants, fungi lack the green
food- maklno compound — chlorophyll — s0 cannot
make their own food. Instead, they release enzymes

Features of a mushroom

Mushrooms are the part of a fungus, called the fruiting body,
that grows above ground. They contain spores, which enable
fungi to reproduce. Spores are produced on the underside of a
mushroom and released from flaps called gills, or hollows called
pores. Below the fruiting body lies the mycelium, a nerwork of

fine threads called R

hyphae, that are

Mushroom shrivels and spores
are released in inky liquid,

that decompose living, dead, or dying organisms usually hidden £ S
and absorb the nutrients and minerals released. within a plant, " o
Fungi range from dull grey mushrooms to brightly animal, or soil |
coloured toadstools (a name usually given to ' St ikecan i o
more colourful and poisonous fungi). 1 A s o i
3 —Capg

o mmeshroon:
Life-cycle of a mushroom | e i
Mushrooms release spores from their gills or pores. These germinate ; ' ,,f.,[::};,;;,;,l,,,g,c
and produce hyphae that divide to form the mycelium. This may ; lifis the cap

lie hidden in wood, plants, or animals for many years. Gradually,
the hyphae spread through the wood and absorb nutrients.

When conditions are right, normally in the aurumn, mushrooms
appear on the surface and release more spores. Euporging
- fruiting body

Hyphae

Spore

4 Afrer rain the

body enlarges

: fungal

7 On germination
um l’KP-“ I'Id-;

4w 3 single fungal
thread, or hypha,

Spores are released
from mushrooms.

]

They contain small food
FeSCrves, Oﬂly d FI:“'
spores find the right
conditions to germinate.

2 As the
:) myceli

into its surroundings. it

absorbs water and nutrients  and becomes a reco
to build up energy o

form the fruiting body.

grows from the
spore. It divides ro
form the mycelium.

mushroom, in this

Spore dispersal

Fungal fruiting bodies are diverse

in shape and colour, but are all
designed to disperse spores. Many
release their spores directly into

the air from gills, spines, or pores;
other fungi, including stinkhorns, are
eaten by animals, such as pigs and flies,
which disperse the spores in their faeces.
A few types ofﬁmgi, such as the cramp ball, shoot their spores
away; puffballs puff out a cloud of spores when hit by a raindrop.

diseri
Fruiti

Whe

ward

Puftball exploding ““‘l‘

— Comman

Types of fungi

There are many types of fungi.
The spores and mycelium of most
species are similar in appearance.
The main differences occur between
the fruiting bodies which come in
many sizes, shapes, and colours.
They vary depending on how they
reproduce. On this basis, fungi

are divided into five groups.

]
marel

~the

Club fungi

Club fungi, such as

Sac fungi

Sac fungj, including
morels, cup fungi, and  chicken-of-the-woods and
puttballs, produce spores

on club-shaped ferrile cells.

rrultles, produce spores
in a special sac, or ascus.

the rapid uptake of water

shaggy ink-cap mushroom.

Common stinkhorn
Stinkhorn spores are
ibuted by insects, The

ground in an egg-like structure.
'n mature, the stem grows
rapidly carrying the cap up-

in a slimy, smelly mass
of green spores. Carrion-

heetles, are atrracred by
the putrid smell. They
eat the slime and disperse
the spores in their facces.

| Chicker-af-

Gills are

into the air

located F. d to improve
beneath  + §  the dispersal
_ the cap. ' ﬂf}/’?z' spores.

Stem ring —
remnanis of veil

Most fungal fruiting bodies
release their spores into the

The shaggy ink-cap has the

charalcreristics typical of a

fruiting
with
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ink-cap matures, its cap breaks

on the underside of a cap, and
down ro produce a black liquid

a veil that protects the gills as
it pushes up through the soil.

gnizable
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in which the spores float away.
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Spore print

A spore print is the pattern that spores
make when the cap of a mushroom
is placed gill-side down on paper.

rs, such as flies and

Spnrcx are used o |1c|p ic[cmiFy ﬁmgi.

Athlere’s
” #x
f oor

Pin mould ___

1wods N

Porato /
blight

Moulds
Moulds have woolly
growth and produce

Imperfect fungi
Imperfect fungi, such as
athlete’s foor, ringworm,

Blights
Blights, such as porato
blight and mildew.

produce oospores. Many and thrush, have no sexual

zygospores. Pin maould

blights live in water. often grows on bread.  stage to their lite-cycle.
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MUSHROOMS, TOADSTOOLS AND OTHER FUNGI

Where fungi live

Fungi grow wherever other li.ving, dying, or dead organisms
are found on Earth, mainly in warm, damp conditions.
They live in the sea, in rivers, hedgerows, and lakes,

on mountains, and in caves — in fact,

in all habitats. They can grow on
fruit, bread, cheese, leather, rotting
wood, and garden refuse. Warm
weather after rainfall offers the
perfect conditions for mycelium to
produce a crop of fruiting bodies.

Luminous fungi

The lamp mushroom of Australia
and the Jack O'Lantern of North
America both have luminous caps.
The purpose of the luminescence is
still unknown, but their green
lights, glowing on the forest floor ar
night, may actract animals, which

help o disperse their spores.

Woods

Many fungi live in woods
and foreses, both on the
forest loor and directly on
the frees, Different types
of fungi grow in coniferous
forests c;(;mp.lrud to those
found in deciduous forests.

Feeding

The majority of fungi live on
dead organic matter, breaking it
down into a form that they, and
other living things, can absorb.
These fungi, called saprophytes,
play a vital role in recycling
nutrients in the environment.
Some fungi live on animal dung;
others are predatory and trap soil
worms. Some fungi even obtain
nutrients from paints, petrol, and
plastics. There are also parasitic
fungi that live on a live host,

These mushrooms grow
in woods, /)/n‘.l‘.\'\
and hedgerows

Parasitic fungi

Parasitic fungi feed on live animals,
planes, or fungi. For example, honey
fungus is alten found growing on apple
trees. Some fungi, such as blights and
rusts, harm their plant hosts, but Durch
Elm disease and oak wile kill theirs.
Aspergillus, a fungal hung disease, attacks
birds, and ringworm attacks humans.

Symbiotic fungi

Many fungi are found in association wich
certain plants, such as fly agaric and birch
trees. The hyphae penetrate che plant

roats o form a partnership, or mycorrhiz,

between the plant and fungus; the fungus
saps nutrients from the plant, bue helps
the plant coliecr water and minerals from

Shaggy
parasols

i

Fairy ring fungi
Meadows
Undisturbed grassy meadows arc home
to many autimn mushrooms. Fairy
rings are circles of mushrooms created
when hyphae spread out in all directions
and sprout a circle of mushrooms above.

the soil. Lichens are fungi that live with
algae: the fungi provide protecrion
while the algac provide the nurrients.

and symbiotic fungi that live in
harmony wich their parters.

Fly agaric fungus by decaying birch tree

~ ~
Useful fungi
Many edible forms of fungi are commonly used in cooking, baking,
and brewing. Quorn, a fungal meat substitute, is one of the most
recent addicions to vegetarians’ larders. The chemical industry also
uses fungi to produce many products, including citric, gluconic, and

Problem fungi
Many fungi cause problems; some are
poisonous if eaten, some cause discase,
and others may cause structural damage to
houses. In the 19th century, many people

/ died in France from the disease called St. oxalic acids, enzymes for washing powders, and colourful dyes.
¢ s ; : . =
Eiphe et Anthony’s fire after eating bread infected
15 em with ergot fungus. Blue moulds, brown rots, Perigord
(6 in) in and scab cause fruit, such as apples, to rot, e
widih, - . .
while the honey fungus is the most destructive
4 tree parasite, capable of killing whole orchards.
Stem is
shite or . .
wihite o E.(ilble Fungl

grey-green. e e
g Many types of fungi are low in food value

Yeast is a type of fungus used in baking
bur are caten for their flavour. Commonly

to make bread rise, and in brewing o
turn sugar to aleohol. Tv is also used to
make blood plasma substitures, extracts
high in vitamin B12, and anticoagulants.

eaten fungi include chanterelles, oyster
mushrooms, and morels. Truffles grow
underground and are considered a delicacy.

SHAGGY INK-CAP

SCIENTIFIC NAME Coprinus comatis

Crass  Homobasidiomycetes

Ringworm

Ringworm is a fungus |

Dry rot

Dry rot fungus lives on damp
wood in houses and churches.
The mycelium rapidly covers
vast areas of timber and
damp brickwork. It causes
catastrophic decay and
weakens the beams, which
may eventually collapse.

Poisonous fungi
Some fungi are poisonous
if eaten. The deach cap
fooks harmless L'nough,
but 28 g (1 02) can kill

a person in just a few
hours. Other fungi, such
as ”]'.{gll\: l]]llS]'lrl)OIﬂk.

Eamiry Coprinaceae
that attacks the skin, 2

. i DISTRIBUTION Australasia, Sourh Africa,
Penicillium Sin 3 e
S Europe, North America, Venezuela
Penicillium moulds grow on many :

damp substances. They are often used to
flavour cheese. These fungi also produce
antibiotics, such as penicillin, which are

especially children’s scalps.

[t often causes hair to fall |
out. A ringworm epidemic
oceurred in the 19405 in |
Brirain, causing a serious
public health problem.

Hapt1arT Fields, wasteland, lawns, paths
Dirr Dead organic material in the soil

SizE 10-35 cm (4-14 i) high

cause hallucinatory effects. used to combar bacterial infections. | — : = !
Lirpspan Froiting body present for a

few days from April to November

MICROSCOPIC
LIFE

WOODLAND
WILDLIFE ==
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Common Puffballs grow in
clusters, mainly in woodland.

Dryad’s Saddle grows our of
half-dead trees and stumps.

Horn of Plenty fruits in
clusters in leaf litter or moss.

p—t

ﬁ E
Amethyst Deceivers grow
on soil among leaf liter.

Fluted Bird’s Nests disperse
their spores when rain falls.

- Mushrooms and other fungi
Club fungi

Barometer Earthstar curls
up its rays in dry weather.

Yellow Spindles grow

in moss-rich meadows.
\
\ \

Fairy-ring Champignons

grow in circles on lawns.

Woolly Milk Caps produce
hot-tasting milk when cut.

Razor-strop Fungus fruits
all year on old birch trunks.

i

Sulphur Tufts are common
in temperate woadlands.

Meadow Coral Fungus grows
in grasslands and woodlands.

Many-zoned Brackets fruit in
tiers on the sides of tree stumps.

Yellow Brain Fungus is parasitic
and grows on hardwood rrees.

Devil’s Finger was introduced
o Europe from Australasia.

Cinnabar Brackets grow in

sunny sites on tree trunks.

*

Beech Jelly-discs live an
the bark of fallen trees.

Fine-scaly Honey Fungus Common Hedgehog has
is a deadly tree parasite. shore spines on the underside.

A

Curly-haired EIf Cups Scaly Earth-tongue

Srﬂ\\' an mu.\'s{nv::rcd WOI'IL{. gl’(_l“'s in g[’a_‘iﬁ Or Mmoss,

Fly Agaric toadstools

are highly poisonous.

Chicken-of-the-Woods

often grows high up in trees.

Beefsteak Fungus grows on tree
trunks. It can make oaks hollow.

Sac fungi

Orange Peel Fungus grows on dirt
roads, lawns, and between paving,

Summer Truffles fruit below
ground among tree roots,

Candle-snuff Fungus fruits

on tree stumps all vear round.

\
Jelly Babies have a rubbery wxture.  Cramp Balls forcibly ¢ject their spores.  Orange Caterpillar Fungus Green Stain produices a stain Common White Saddles

inside the wood on which it grows. grow on woodland soil. [

parasitizes moth larvae ar pupae.

‘:ﬂ" Do not pick wild fungi as many are poisonous.




THE URGE TO MAKE MUSIC is ancient, and it is
an essential part of all cultures. Music is thought
to be the oldest form humankind has found for
expressing its feelings. It can affect emotions,

making people dance or cry, or make repetitive work easier to
bear. Music is played whenever there is a celebration, from a
harvest to a wedding. Essentially, all music is made from sounds

called notes organized into patterns of melody,

chythm, and harmony.

Melody

" he basis of any song is its
~une, or melody, which
“onsists of a series of single
ites. Because most wind
:nd stringed musical
nsrruments normally
~lav one note at a time, i
“he music they play is
~ssentially melodic.

Asian melody
Melody is important in the traditional
music of Asia, such as the elegant sounds

Sth-
_:n[ur}'
-—__'.'Ln(.'!if
musician

of Japanese woodwind and string
players. The complex chiming sounds of
the gamelan, a rraditional Indonesian
orchestra, are made by a huge variety of
gongs, bells, and xylophones, playing
variations on a simple melody.

Rhythm

Underlying each piece of music

s the beat, a pattern that divides
music into units of time. The
rhythm of a piece of music is
determined by how the composer
has grouped beats together, by
the length of each note, and how

notes are accented.
African drum

African traditions
Complex, exciting thythms
are cenrral 1o the many
styles of traditional African
music. Generally, music is
for group performance.

rattles, and handclaps
maintain the thythm. The
call-and-response style of
solo singer and chorus is
irnportant as well. This was
taken by Alfrican slaves o
America, and developed
from a simple “field holler”
into jazz and the blues,

African musicians

Tuned and untuned drums,

Indian
classical
musicians

The sitar has an
exotic, shimmering
sound.

\ The
musician sits

on the floor 1o play.

Mridangam

Ragas and talas

[ndian classical music is based on sets
of notes called ragas and rhythmic
patterns called talas. There are about
130 ragas in common use. Each is
associated with a difterent dme of day,
and has its own distinctive mood. such
as happy. sad, or peaceful. The
performer, a vocalist or sitar player,
chooses a raga and tala and improvises
with them. The performer is
accompanied by drums.

Harmony

The sound produced when two or more
notes are played simultancously is called
harmony. Harmonies accompany the

instruments playing the melody and can
change the mood of a piece. g

Polyphony

Maost Western classical music is ~ o
sl 5 *ﬁ

based on polyphony. Developed - i

by medicval musicians, this is a 4

harmanic style that combines

separate melodies. [talian

composer Giovanni Palestrina
(c.1525-1594) wrote some of
the finest polyphonic music. ~
Giovanni Palestrina

Gospel music

The rich harmonies and
inspirational performances
of American gospel choirs
have become popular
outside the church, toa.
Gospel music has its roots
in a mixture of black
American and Protestant
cvangelical seyles.

Gospel choir

" Ancient music

Music in ancient civilizations was passed
on by listening and repetition; there was no
accurate system of writing it down. Some
ancient instruments have been found and,
together with pictures and descriptions of
different periods, they give us an idea of
the kinds of music that people played.

Greece
The ancient Greeks were
very concerned with the
arts, especially poetry,
dance, and music. The
philosapher Pyrhagoras
(¢.580-500 g} analysed
music mathematically,
explaining the refationships
between musical notes
and naming the notes
with letters of the
alphabet.

Lyre player

China
Music and philosophy were linked
in ancient China, and philosophers
wrote documents on music’s place
in society. Confucius, a philosopher
in the Sth century BC, recognized
the power of music and
recommended it should be under
state control. As a result, yayue
(elegant music), the music of the
ancient style, dominated untl the

. revolution of 1911,

Model musician, T ang dynasty Egyptian

tomb
painting,
¢.1400 BC

The Middle East
Music was an important part of
the cultures of the ancient
Middle East. Lyres, harps,
flutes, and tambourines
were played in
Mesopotamian rituals
in about 2000 B
Similar
instruments
appeared in
Egypt 500 years
later. Musicians
played them in state and
religious ceremonies and
for entertainment.

Folk music

Traditional music played by non-professional
musicians, especially in rural communities, is
known as folk music. Each country has its own
folk wraditions. There is a huge variety of styles, |
often using instraments with a strong local
association, such as the Scottish bagpipes, or the
Russian balalaika. Some professional musicians
have taken an interest in folk music, writing
down and recording examples for posterity.




Notation

Composers use notation (signs
and symbols giving musicians
precise instructions as to what
they should play) to write
down the music chey create.
Monks in the 9th century AD
were the first to use notation,
and it was fully developed by
1200. It was the basis of
Western art music, as it
provided a permanent record
of a composer’s intentions.

Scale

The position of a note on the horizontal
staff lines indicates its pirch (how high or
low the note is). Notes are given letter
names from A to G. They can be
arranged in ascending and descending
sequences called scales, These are either
major, with a bright sound, or minor,
with a darker, more serious sound.

Gregorian Chant
Monasteries were early centres of
music-making. The melodies sung by
mounks during the reign of Pope
Gregory (r.aD 590-604) are often
called Gregorian Chanr, or plainsong,
Later, other parts were added to these
chants, providing the first examples of
harmony. By the 14th century.
European composers were writing
sophisticated pieces for choirs
with several different voices.

Madrigal, arranged so that the pares
can be read and sung by four

people seared around a table.

Madrigals

Madrigals are picces of music for several
lJJIJ(.LOI‘J'lp.lI'IILd singers. They developed
in l4th-century l(‘ll_\" but became popular
[thLgh F‘:umpc in the 16th century.
Generally about love, madrigals were the
first choral music to be written for
performance in the home.

MUSIC

Bar line murks the end of a

The shape of each
measure. Music is divided into

note tells the musician
haw long to play it.

Key signature shows Tempo marking
which key the music

is in. A key is a system

!'l'l{]\\'.\ []'ll_' !iiJCll'(l Of

Andance measures, or bars, which show

the music.
the beat of the picce.

of relared notes. means medium speed.
Clef shows the
pitch at which
to play the

Andante

music. This is -h.g__ =
~ — .. PN P
the treble clef. = ;
—- — -

r =< — =— —4— s
Time signatare !qf‘
shows the ! |
number of h ﬂ 1 3

N ] LA AT,

beats in a  — S W

measure.

Bass clef SE

' Dynamic markings
show how loudly o

"The natural
sign cancels the
sharp or flac on a

Rie. =

ritardando

Pase|

3 play the music: mf
(getting i !
¥ ; stands for mezzo forte

particular note.
(medium loud).

slower)

J. S. Bach

I'he German composer
J. 5. Bach
{1685-1750) was a

very religious man,

Medieval music

Until the late 11th century, music mainly took the
form of simple melodies. Church music was sung in
unison (everybody singing the same notes); other
music took the form of simple songs. When who wrotw choral
. R 4 ) Church music as
notation developed, composers could write more e e
A i [ well as some of the
complex vocal music in several parts. Meanwhile,
i carly Europcan instrumental
e 1|E?I f#

finest instrumental
music of the Baroque
period. His major
works include the
Brandenburg Concertos.

q music was developing, in
dances such as the estampie.

Troubadours

In medieval Europe, travelling |
singers entertained at the |
They sang

Baroque music

Western music between 1600 and 1750
was ornate, often using several melodies
together in a style called counterpomt
The system of ronality (where music
shifts from one key to another) evolved,
allowing composers to write work that
cxplored the moods of
major and minor keys.

aristocratic courts.
songs of love, accompanied
by stringed instruments such
as viols and harps. The trend
began in France, where the
singers, o troubadours, were
highly respected as poets

and musicians. |

Renaissance music

In about 1471 in ltaly. music printing appeared for
the first time. Its arrival helped to spread new
musical styles through Europc‘ and encouraged a
surge in non-religious music in particular.

Concerts
Public music-making
increased in the 17th
cenuuy. The lirst operas
appeared around 1600,
and orchestras played

the first cruly public
concerts, George Frideric
Handel's (1685-1759)
Music for the Royal Fireworks
hi‘.lj & S]N.'\.'LJLULII 'PL"'[.()I']“J“\'.C.

Musicians and

conrtiers in
Renaissance
France =

St. Mark’s, Venice

Venice, Italy was at the heart of
Renaissance thinking, a mixture of
the Church and secular sociery.
Andrea Gabrieli (c.1510-1586)
and his ncphcw Giovanni (c. 1557
161
to be performed in the cachedral
of St. Mark. Their compositions
explored the contrasting sounds
made by different groups of
musicians or singers.

Court of Burgundy

During the 14th and 15th centuries, Burgundy in

2) wrote exciting new music
castern France became an influendial centre for all the
arts, including music. The composers Guillaume Dufay

(.1400-1474) and Josquin des Prez (1440-1521) raughs
there, among others. Josquin is known for music thar
expressed emotions more diready than carlier styles. Interior of St. Mark's, Venice
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MUSI

Classical music |

Late in the 18th century, composers reacted against the complex |
style of Baroque music and developed a simpler style. This is
known as Classical music, although the term “classical” is often
used loosely for any serious or art music.

Composers include the Austrians Haydn

(1732-1809) and Mozart (1756-1791),
and the German Beethoven
(1770-1827). Music was
written in forms such

as the symphony, and
sonatas for the newly
invented piano.

Esterhdza
palace

BCCLh()V-CI.'l Patronage
e i During this period. rich nobles
aften became patrons to composets.
Prince Paul Esterhdzy employed
Haydn as director of music at his
palace in Hungary: the compaser
y wrote much of his music here.
The symphony Symphony
was the main A symphony is a work usually in
form of four sections, or movements. Each
Classical movement is different in characrer,
orchestral 2 and the music changes from one
music, — key to another withun the |

movements, changing the mood.

Twentieth century

By 1900, tonality (the use of keys) was stretched to its limits.
Revolutionary new styles appeared that moved away from traditional
melody and harmony. Russian composer Igor Stravinsky (1882-1971)
used jagged rhythms that shocked the
musical establishment. Some composers,
such as John Cage, introduced random
elements into their music.

Arnold
Schoenberg

Debussy and Schoenberg

Among the pioncers of early 20th-century music
were the composers Claude Debussy (1862-1918)
and Arnold Schoenberg (1874-1951). Debussy
experimented with unusual sounds and
harmonies in his impressionist pieces, such as .

Prélucde & Paprés-midi d'un fiune. Schoenberg /.'
l\m! :
Broadcasting

wrote music that was atonal, with no feeling of
The invention of the radio

key, as in the Five Piano Pieces.

Tape

part _ ﬁ,’

professional music into the Guitar 4
home for the first time. Sales part — | #
57— T & i FI7E, g S
of recordings helped finance Graphic §

o Ld 3 " M § -
musicians, and broadcasting Tois b i ;
companies oiiljcn . dleeerie -
commissioned new works for .

e ; uitar
anale " y i i g
[ransistor radio, 1940s their orchestras to perform. and tape

and gramophene brought

Tmlelll‘!t‘ ¢.1450 Guillaume

Dufay writes the mass
Se la face ay pale,
which includes
elements of both the

using Contrasting groups
musicians, are published

Italy.

c.1200 The French
monks Léonin and
Péotin compose the
first properly
polyphonic music,
based on traditional
plainsong melodies.

1741 Handel compleres
The Messiah, a setting to
music of religious texts
known as oratorio.

mediceval and the new

Renaissance styles.

Medieval stone
carving of musician

BEETHOVEN, DANCE

AZZ
LUDWIG VAN J

MOZART;
WOLFGANG AMADEU

Extracr, “Caressing Eternity” © Narasha Barrerr 1994

¢.1600 The first concerros,

C

Nationalism

Romantic music was largely created
by composers from Germany and
Austria. Its vraditions did not always
suit composers elsewhere who wanted
o express their own national
character. Nationalist composers, such
as the Norwegian Edvard Grieg
(1843-1907) used folk tunes in their
music to produce works that summed
up the nature of their own countries.

Norwegian fjord

Romantic music

This dramatic style of music emerged
during the 19th century. Although
composers continued to use Classical forms,
such as the symphony and sonata, the
mood of Romantic music was more intense,
emotional, and individual. Composers also
wrote programme music, which depicted
scenes and stories, using the increased
range of sounds available from the
new instruments in the orchestra.

The waltz

This romantic dance first gained

popularity in the 19th century. When it £ i
first appeared it was considered shocking, B ¥
because the dancers stood so close together. - ¥ A -"‘_.

Franz Liszt

Recitals of piano music were
popular entertainment in the
Romantic era. The Hungarian
composer and pianist Franz Liszt
(1811-86) gained practically
superstar status for his dazzling
recitals of his own music, such as
the Hungarian Rhapsedies. Lisz
was an innovative and brilliant
composer. He invented the form
of the symphonic poem, which
tells a story through music.

John Cage

The immensely influential US compaoser

John Cage (1912-1992) wrote music that | |
experimented with noisc and chance

INew notation
Much late-20th century music, |
especially for electronic instruments,
cannot be written down in the

traditional way. Some composers have
developed forms of graphic notation

to represent these new sounds.

events, making the listener think again
about what music really is. In his highly
innovative works, Cage suggested thar all
sounds, musical or non-
ran R > musical, are of equal
interest. For instance,
the famous piece
Imaginary Landscape
No. 4 was written

for 12 radios.

tuned at random.

1952 John Cage composes
433" four minutes and 33

1912 Schoenberg
COMPOSEs d 5¢T of songs,
Picrrot Lunaire, in
which he
abandons all

sense of tonaliry

1824 Beethoven's
of Ninth Symphony
in marks the end of
the Classical
period, developing

scconds of silence.

1993 French composet
Pierre Boulez (b,1925)
explores computers in

the symphony
form so that it

expresses intense 20th-century art music with a piece

human emotions. recording called ... explasante fixe.
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'MUSICAL INSTRUMENTS

BY PRODUCING THE SOUNDS we call notes, musical

instruments make music

musical instruments were based on

Crash
ot cymbal l: '
b - Tom-tom drum ; I
| |
Ride
|
Snare - cymbal

/1;‘11 m

[}
{ A
Seeds inside
hollow shell

9./

dance music, is produced by the claves, ‘

. Bass drum
Drums

Drums are found worldwide. They
are especially imporrant in traditional
African music, which is thythmically
complex and exciting,

Wooden percussion
Uhe short, dry sound of wooden
percussion, a fearure of South American

castanets, maracas, and Wooden
wood blocks, maracas

£’ " Woodwind instruments

holes and keys. Blowing into

many different instruments throughout the world.
Most of them can be grouped into four main families,
“ depending on how they make sound: percussion,

wind (including brass and woodwind), strings, and keyboard.
Until the relatively recent development of electronic music, all

Any woodwind instrument is basically a hollow tube, with an arrangement of

vibrate, and so give out a sound. The musician uses the keys or
holes to make the column of air longer or shorter, changing |

Brass instruments

Brass instruments are long tubes with a
mouthpiece, bent into coils to make them
easier to handle. Most have valves which
can be pressed down to open up
more of the tube, producing
different notes. With their
loud, triumphant sound, brass
instruments are well suited to
outdoor events and
grand occasions.

to enrich our lives. There are

these types.

Percussion

Percussion instruments are played by
being shaken or struck. The first
percussion were probably sticks and
bones, banged together to accompany
people while they sang. Today the
huge variety of instruments ranges
from drums to rattles or the triangle.
Some, such as the xylophone, can be
tuned to produce a definite musical
note; others emphasize a rhythm.

Trumpet
player

How they work

Brass players produce sound by
making their closed lips vibrate
in the instrument’s mouthpicce.
By altering the tension of the

Pressing a valve

opens side-sections lips, the player makes different

of tubing, and notes, and can use the valves to

increases the length  produce a complete scale.

of the whole tube. £,
IIT A
' P B e =125
- .[ Ty R i
"\ —— ‘-)-I—i.. f—— — A o/
| e =
Lo,
. . = No valve pressed.
/.m.rgc':f section of
tubing opened . ) VoY
I 4 A
Gong and bells N _ o .,mllﬂ“ — e
Metal percussion instruments produce long, * = r'rr ~T00] BN : v
sustained sounds. These vary from crashing \Ii“-— —_ ———— / e/
cymbals to the exquisite sound of gongs and L e
L

bells produced by Indonesian gamelan:. Third valve pressed.

Early brass

The first brass inscruments

were made from conch
the tube makes a column of air inside shells and animal horns.

During the
RL'llili\'ﬁ-l”CL'. fl'l(.' S4cC l"LhUt
(an carly trombone), the

cornett (a wooden trumpet),

the pitch of the note. The woodwind
and the serpent (a bass

family includes the flute, pipe,
whistle, recorder, clarinet,
saxophone, oboe,

The sheng, a sort
of mouth organ, cornerr) appeared. Apart

from the trombone, these

has been played in

China for about instruments disappeared in

player

| Oboe reed (double reed)

=t

Bassoon reed

590

Clarinet

How they work
Blowing across a bottletop
makes a note in the same
way as the panpipes and
flute are played. Some
\'\"U()d“'l“d\‘ bULll a5 tll{.'
clarinet or oboe, have a
mouthpiece with a reed (a
thin piece of cane). This
\'ibr.l[k'.\ ‘-\'h['n (hC pl;l_‘,'cr
blows into ir; the tube of
the inscrument modifies
the sound produced.

and bassoon.

3.000 years.

Early woodwind
Once, all woodwind
instruments were
made of woaod, but
[(Jd;l_\" rh::}- dare Oftt:n
made from metal or
plastic. The sounds
produced by carly
woodwind include
the loud shawm, the
buzzing crumhorn,
and the low notes
of the racker.

the early 1800s, but have
been revived.

Serpent

Shofar
The shofar is an unusual
instrument made from a
ram’s horn; it produces
drawn-our, sobbing
sounds. [tis played

on important Jewish
public and religious
occasions, such as

Yom Kippur, the Day

K)i. Artonement.

| ———————




MUSICAL INSTRUMENTS

Stringed instruments

The huge family of stringed instruments can be

divided into two main groups by the way they are
normally played. Most stringed instruments,
including the guitar, harp, lute, and sitar, are
plucked with the fingers or a plectrum. Instruments
such as the violin and its relatives are usually played
by drawing a horsehair bow over the strings to make
them vibrate. Many cultures have their own
versions of both plucked and bowed instrumen

Lhe players chin

and shoulder

support the

nstrument.

Plucked strings

In ancient Egyptand

Greece, musicians played
the lyre o accompany songs
and poetry. Today, plucked
instruments are still played
as accompaniment. The
harp and zither evolved
from the lyre. The Arabic
‘ud, which dates back 4,000
)’Car%. dCVL‘]OPCd mto [ht‘ guitur.

Violin
player

Keyboard instruments
The keyboards are the most versatile of
instruments, because they are capable of
playing many notes at the same time.

Pressing a key activates a mechanism inside

the instrument. In the hwrpsichord this

covered hammer strlkts

the string. In an

organ, the keyboard

action sends air

passing through sets of pipes.

Piano

This instrument is very expressive,

producing a wide range of sound: players

are ilb)t‘ o dl’ﬂ\\' notcs ourg, cur l]]CI'l'l

short, or make cach note loud or solt. As

a resulr, a grear deal of solo music has
been written for the piano. The grand

pium) has a rich, p«.)\\«'t.'t‘flll tone and is
used for concerts. Upright pianos are
more convenient for most homes.

FIND OUT

RE

BEETHOVEN,
LUDWIG VAN

Organ

of pipes

Meral
[frame,

on which
strings
are
stretched.

violin family

Hundreds

Bowed strings
Bowed seringed instruments
originated in Arabia, but
now are found all over the
world. In a modern

|

to

Moroccan 'ud

orchestra, the string seciion is

Harpsichord

- violins,

made up of the members of the

violas, cellos,

and double basses. These evolved in
Traly during the Renaissance.

The harpsichord and similar

mstraments, 'Gllt_h as I']]t.‘ hpincl

and virginal, were popular
from the 15th ro the 18th
cenruries, when musicians

began to favour the newly-

invented piano.

MOZART,
WOLFGANG

Soft pedal /

plucks a string; in the piano, a felt- .

Spinet, 1550s

The organ is the largest musical instrument
of all, and produces a wider range of
sounds than any other instrument, It is
mainly associated with church music, but
is sometimes included in orchestral picces.

shaping, finishing, and
assembling a violin, Most
of the work is by hand.

How they work

When a string is made to vibrate, the
sound is amplified by the body of the
instrument. The lengeh, thickness, and
tension of the string all affect che pitch
of the notes produced.

1 Moving a finger up
the string shortens

the icngrh thar vibrares, :::f U
making the note higher. L %~
Strings differ in —_—
£ thickness — thicker, P———————s1
2 : g e = |
heavier strings produce !
lower notes. e
- : ——
7 A tightened string — | [
vibrates more - =
quickly, so the now it 7 | i )
/ ) 4

produces is higher.

Antonio Stradivari
[ralian Antonio Stradivari (1644
1737) is perhaps the best-known and
greatest violin-maker of all time. He
learnt his craft in Ttaly, placing his |
own label on a violin for the first tme
| in 1666, The vialins and cellos he
macle between 1700 and 1715 are
considered the finest in the world,

and some are still being played.

Instrument-making

In the history of music, the instrument-
makers are as important as the performers
and composers. Instrument-making
takes years to master and combines art,
craft, and science. Makers continually
improve the sound of instruments, while
Bartolomeo Cristofori (1655-1731),
who invented the piano, and Adolphe

Sax (1814-94), inventor of the

saxophone, added new sounds to music.

Refining Adding the
the body Find - ribs (sides)
_,f/}r
sides 3

| Decorative
strip of wood
Making a violin N

Months of effort go inro ' B

88-note k"(_yfmm'rf

Music

Sustaining pedal

OPERA ORCHESTRA

| Mould

B ——
Carving the body

Complete
body

Fingerboard \
glued 1o | A\,
neck |

. Sound

‘uiﬂuq’v
i’}r’)’i’{'

]fmfgL [

9

Lailpiece /

Varnish /

po ‘ and dyes / ',

ey ] TII
I 4 Chin ]
Neck — <
(rowughly | Tineing
cd. r‘l:c‘{!’) ‘ .
pegr A%
Display panel ‘

Synthesizer

Electrical and electronic instruments

I'he first electronic instrument, the Ondes Martenot,
had a keyboard, but could not play chords. More recent
electronic keyboard instruments, such as the Hammond
argan or the synthesizer, are more versatile, praducing all
kinds of unusual sounds. They often play alongside
electrically amplified instruments, like the clectric guirar.

ROCK SounD
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~Musical instruments

F (‘.; Fip.. Bell Brass
e S | . ——
— e —g
Trombone g | 3
—— by

 Hand firs
inside bell to
adjust notes.

'?f"_' £ o

Trumpet

Double

hﬂl’l’l

-

Claves

Beater
with cork

| head

Cello and bow

Bows shape i simi-
lar for cello, viola,
r and violin,

.

Viola and bow

B S
Wooden piceolo, ¢.1800

FA

[ =TT

Recorder

Panpipes ! i

phone

Crentral boss,
| struck lf?_? beater.

A - el S|

Shakuhachi, a traditional Japanese flute

Baritone saxo-

Cornet

Percussion

. Vibraphone: metal bars are arranged
like piano keys and struck by mallers.

Strings

Lute has two
pegboxes and

Each tuning o
SETIgs.

peg controls
one string.

.S'—x/m/)e'(/
peghox

Violin and bow

El 'ud

Woodwind

Bass lute

Wide bore
gives mellow
fﬂf“]’/{-

Tenor horn

Player beats our
rhythm here.

Tabla, an
Indian drum

==

pre.

—
=

>—
/?.ri_“ orer ML
arched e

frem <o 2

Seven

main
,\'IJ'!H.Q.\'

Sitar

Cor anglais, a wenor oboe

Wooden flute, ¢.1830

Tuba

jfl’{qlr(', ”Iﬂ”’l[f[‘l
i slot in frame.,
\

O

Tambourine

Specially
made for a
lefi-handed

musician, —__

Selector switches
modify the tone.

et

|
|
Double reed |

e e L i s et

Keywaork is very
c/'mpf.e, mmpn‘n’d
to modern flute.
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"MYTHS anD LEGENDS

4 . WHEREVER PEOPLE have lived

3

together they have told stories
¥ to explain the mysteries of
the universe: of creation and destruction,
of how people and animals first came to
be, of the characters of the gods and
goddesses they worshipped. These tales
are called myths, and, with their cast of
heroes and monsters, explain how life
works. Legends, too, are tales of
adventure, but, unlike myths, are thought
to have some basis in historical fact.
Myths and legends are a record of how
past peoples saw the world.

King Arthur i
The legend of Arthur, king

of the Britons, has endured

for centuries. Films and

books retell the story of the
knights of the Round Table

at Arthur’s court in Camelor. |
The real Arthur was probably

a Romano-British chief who
fought against the Saxon

Beginnings

In every culture from Asia to
the Americas, creation myths
exist to explain how the world
began, and how the first people
came to exist. In Norse
mythology, the creator god
QOdin made the earth from a
giant’s flesh, and the sky from
his skull. One of the Aztec
creator gods, Quetzalcoatl, also
known as the plumed serpent
god, made heaven and earth
from the body of a serpent.
Yang

Navajo blanket

Navajo creation Yin-Yang
In Navajo mythology, the maize (corn) symbol
plant often symbolizes a crearion goddess.

Many Navajo blankers, based on rthe

design of sandpaintings, depict healing
ceremonies involving the sacred plant.

Ra P’an-ku

The sun god Ra, or Re, was the creatar
god of ancient Egypr. Ra creared all the
other gmih‘. and when he cried, his tears
became humans. In ancient Egyptian
mythology, Ras granddanghrer, the sky
goddess Nur, swallows Ra every nighr,
and gives birth to him each morning,
creating a new day. During the night,
Ra fights the evil serpent Apep. Ancient
Epyptians believed that if Apep succeeded

A scene from the film Excalibur

invasion in the 6th century.

in devouring Ra, the world would end.

A Chinese myth tells of a cosmic
egg tormed at the start of time.
When the egg harched, Plan-ku
emerged as the first being. He
filled the space between the two
opposing forces of Yin, which
represents the heavens, and Yang,
which represents the earth. When
P'an-ku died, his eyes became the
sun and the moon, his tears became
seas, and his fleas became humans.

Legendary animals and plants

Ldth-century
imperial
% - seal

' Animals and plants play a

‘ major role in world legend.
Mythical animals include the

| dragon, the unicorn, and the
phoenix, all endowed with

‘ special powers. The phoenix,
for example, was believed to
bring prosperity whenever
it appeared, and bad luck

whenever it departed.

Dragon Yeti
The Chinese dragon
J'L‘PI'L'“_'I]I(LI \~:‘i$d(>n1

stll a symbol of good

fortune today. the Himalayas.

Mandrake

In medieval times,
mandrake was
atcribured with
magical powers.
[ts roors were
thoughr to
resemble
human legs,
and it was

said to scream &
Fairies when upioutcd:
Berween 1917 and 1920, two English schoolgirls those people
in Cottingley, England, took a series of who heard it
photographs, which they claimed were of fairies.

went insane.

Experts believed that the photographs were -

L genuine for many years, until, in fater fife, the FIND OUT

girls confessed that the images were faked. /\%((,\I/IPI&I‘

For centuries, people
have searched for the
and goodness, and is vetl = an ape-man
helieved to dwell in

Amaterasu

When Amatcrasu, the Japanese
sun goddess, was frightened by
hL‘r L)l()[hL'l—, SUS.HIU\\'O, 1]\C
storm god, she hid in a cave.
Consequently, heaven and carth
were plunged into darkness, and
the crops died. The other gods
placed a mirror by the cave
cntrance and lUer ."\l”:l[cl'«\éu
ourt with her own reflection,
restoring light to the world.

Atlantis

The Greek philosopher, Plato
(c.427—c.347 BC), invented a |
fabulously rich island in the
Atlantic — then claimed it was ‘
lost beneath the waves during

a great storm. People have
scarched for Atlantis ever since.

LITERATURE

GODS AND
GODDESSES

Urban myths and legends
In 1935, the New York Times teported that
an alligator had been found in the ciry's
sewers. Since then, rumours have spread of
a colony of giant white alligarors living
under New York. The tale of the Vanishing
Hirch-hiker, told throughout Europe and
America, is an example of an old legend
ddapted to suit modern times. The 19th-
century version tells of a traveller who
mysteriously disappears during a journey
in a horse-drawn carriage; in

the modern version, the

rraveller is a hitch-
hiker, and the
vehicle

is a car.

WITCHES AND
WITCHCRAFT

RELIGIONS
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NAPOLEON BONAPARTE

BETWEEN 1799 AND 1815, one man dominated

Early life

Emperor

In 1804, Napoleon extended
his power by crowning
himself Emperor of the
French in front of the Pope.
As ruler of France, he
introduced many reforms.
He centralized the state’s
administration, set up a
national school curriculum,
and in 1801 made peace with

Europe. Napoleon Bonaparte was a brilliant
military leader who led the French armies to
a string of victories over every major European power. As
emperor of France, he was also a fine administrator,
transforming the government of France and setting
up a legal system that survives in Europe to this day.
However, he was a controversial figure, because he
overturned many of the gains of the French
Revolution and ruled his empire with as much
authority and power as did the kings of France,

whose rule the revolution had ended.

Napoleon was born in 1769 on
the island of Corsica. He had a
military education, joined the

army in 1785, and won acclaim
when he seized the port of Toulon
from the Brirish in 1793,

Bonaparte in Egypt
Napoleon was promoted for his role
at Toulon. He defeated the Austrians

in Iraly in 1797 and the following
year set out for Egypt, on the way to
invade India and crush the Brirish
empire. He was fascinated by Fgypt
and took scholars with him to study

its ancient civilization.

Napoleon's army in Egypt

Court scene from the
time of Napoleon

The Napoleonic Code

Napoleon introduced a new legal code in 1804 which
was based on the principles of the French Revolution.
The code protected property rights, established the
equality of all people before the law, and allowed freedom
of worship. It was carried throughout Europe by French armies,
and remains the basis of many European legal systems today.

Military campaigns
Napoleon was one of the most
brilliant military commanders of

the Roman Catholic Church, ‘

which had opposed his rule. all time. He could march his

armies speedily across Europe
and defeat much larger
forces. He had notable
victories over Austria,
Germany, and Spain, but
he was defeated in Russia,
because of the strength of
Russian resistance and the
hard Russian winter.

French officer’s czapska
18 Brumaire

Napolcon’s rise to power came in several
stages. In a coup on 9 November, 1799,

G

Invasion of Britain

France ruled mainland Europe, but the
British navy ruled the seas. In 1803,
Napoleon built up his army o invade
Brirain, bur he needed conrrol of the sea.
In 1805, a British flect led by Nelson
defeated a Franco-Spanish flect ac

known by irs revolutionary calendar dare
of 18 Brumaire, the ineffectual Directoire,
or committee, governing Frince was
overthrown. Napolcon was one of rthe

three Consuls who were appointed in irs
place to govern the country. In 1802, he
was made First Consul for life.

Trafalgar, ending all invasion plans.

Joséphine

Napoleon married Joséphine de
Beavharnais (1763-1814) in 1796,
captivated by her beauty and wit.
Her previous marriage had ended
in 1794 when her husband was
beheaded during the revolution.
She already had two children, but
when she failed to produce an heir
for Napoleon, the emperor
divorced her in 1809. Josephine

Napoleon in exile
Afzer his defear in Ruossia in 1812,
Napoleon gradually losr control of
his empire. In 1814, he abdicared
the throne and retired to the
Mediterranean island of Elba. But
he soon left Elba, leading the French
‘ army to final defear ar Waterloo in

June 1815, He was then exiled o
the South Adantic island of St.
Helena, where he died in 1821,

Napoleon hoped to invade England in balloons.

died in retirement.

FRANCE,
HISTORY OF

Ml FIND OUT
MORE

Napoleon at the head of his Great Army

NAPOLEON BONAPARTE

1769 Born in Ajaccio, Corsica.

1785 Joins the army.

1795 Becomes commander of che
army of the interiar.

1796 Marries Joséphine.

1799 Overthrows the Directoire
and becomes First Consul.

1802 Made First Consul for life.

1804 Crowns himself emperor;
introduces Napoleonic Code.

1809 Divarces Jascphine.

1814 Abdicates and retires to Elba.

1815 Defeated at Waterloos exiled
to St. Helena.

1821 Dies on St. Helena.

FRENCH
REVOLUTION

HoLY ROMAN
EMPIRE

NAPOLEONIC
WARS




NAPOLEONIC WARS

BETWEEN 1797 AND 1815, a series of wars engulfed
; m Europe. Known as the Napoleonic Wars, after Napoleon
Bonaparte, they involved France on one side, and the
old kingdoms of Austria, Prussia, Britain, and Russia on
the other. France had been at war since 1792, when its armies
fought in support of the Revolution. However, wars of defence
became wars of conquest as Napoleon extended the boundaries of
France to create an empire. By 1808, Napoleon’s armies controlled
most of western Europe and seemed unbeatable. British supremacy
at sea, Napoleon’s disastrous Russian campaign, and a general
European uprising turned the tide, and, by 1815,
combined European forces had finally defeated Napoleon.

' Napoleon’s armies

The French armies were the largest and most F :

Trafalgar

The victory of Lord
Nelson's navy over
Napoleon’s fleet at

powerful in Europe. Most of th(. soldiers
were conscripts (young men forced to fight),

i o4 L
[rafalgar (1805) | either from France or from occupied #
ensured British countries. Between 1803 and 1815, some F,;t-
supremacy at sea. two million men were conscripted, and k=

Napoleon regularly commanded forces of
250,000. Napoleon’s army was divided into
semi-independent corps. Soldiers moved
fast and, in battle, fought in massed ranks
that broke the enemy lines.

Napoleon was
unable to blockade
British goods, so
supplies reached
allied forces in
occupied areas.
Weapons

R L Soldiers were constandy drilled, or
rrained, in the use of their weapons,
Drills helped combar nerves, avoid
accidents, and taught the men to

load and fire very quickly. Speedy
reloading often made the difference
between winning or losing a battle.
The most common gun in che French
infantry was the musket, and movable
muzze-loader (front-loading cannon)
were used by both sides.

Russian campaign of 1812
When Napoleon and 500,000 men invaded

Russia, the Russians drew them deeper into
the country by retreating, burning food and
‘ shelter as they went. The French reached

Moscow, but, far from supplies in the harsh
winter, thousands starved or froze to death.

1808—14 Peninsular War. British

forces combine with Spanish

Timeline
1792~95 French
Revolurionary Wars:

1804 Napolcon becomes n
He plans to invade —Ta

French flintlock,
carried by cavalry

emperor.
England with an army of
140,000. These plans are
cancelled after Trafalgar.

guerillas ro fight against France
France fights 1o defend in Spain and Portugal, finally
its revolution aguinse driving the French forces
the hostility of other out of Spain.
1805-9 Napoleon’s

victories include Auerseidr,

European nations.

1813—14 Wars of Liberation,
Austria, Prussia, and Russia
defeat France ar the "Bartle of

1800 Battle of Marengo
results in victory for
the French.

Austerlitz. Friedland, Jena,
and Wagram. He now
conrrals most of Europe. Nations™ in Leipzig,

ARMIES NAPOLEON

Medicine and food French
Napoleon’s soldiers lived off  corporal’s
the land, finding or stealing uniform

whatever food they needed.
Medical treatment was
primitive; casualties were
high. In the Battle of
Borodino (1812), Napoleon
lost some 30,000 men.

_ This saw was used o
ampurate the Earl of
Usbridge's leg in the
Batte of Waterloo.
He had been hit by
a cannonball.

defeated Napoleon for the last

time. This victory led to a
period of stability in Europe.

1814 Allied forces enrer France.
Napoleon exiled to Elba.

1815 Napoleon returns briefly, but
is deleated at Watetloo.

™ JF A . x-“P
1‘:1( F LY :.‘ Moscow
C_....'r'-‘ b i iedland
YVqte)Iﬁ?))/Jc -.
Pari . Aiisterlitz

?‘.m ‘—'L_,_%_/. Wagram =

- - Mamiigo {
PR SR

Battles and campaigns

After his major victories against the
Austrians (in 1800 and 1805) the Prussians
(in 1806), and the Russians (in 1807),
Napoleon's empire was the largest

in Europe since the fall of Rome.

Chevron
ﬁn‘ five
Jyears fif‘
good

Shako plate
with imperial
n’:{g."c’ u’}.'n’

regiment

nurmber conduct

i [7'[}11'1'

Corporal’s | l (f
\

Battle of Waterloo

The last major hartle of the war
ook place in 1815 at Waterloo,
Belgium. Combined Prussian
forces under Bliicher, and
Bricish forces under Wellington,

Lonse-
fitting
trousers

wver close

ﬁmug
bree i
. kenee /
breeches /
Short
J
— suword |

Brass _ Studs
brckles helped |
shaes last
longer.
Uniforms

Morale and efficiency were crucial for

| French and English soldiers proud to be in
the army, and taking care of them properly
raught the men discipline and obedience.
This training helped the soldier to carry out

‘WARFARE

orders instincrively in the heat of battle.

success in war. Stylish uniforms made both
|
|

FRANCE, FRENCH
HISTORY OF REVOLUTION BONAPARTE
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NATIVE AMERICANS
I ‘._“1“—:,—:3 \ K‘w-l-"« California
> Vk@ﬁ%ﬁ E ...

PEOPLE FIRST ARRIVED in North Tribes of o> CFGEmE
North America ) - 'L\_\ é.a we Great Basin

The climate and local

America more than 30,000 years

I ,—-—’JT,T% Plains

ago, when they crossed an Ice Age resetzces shaped che. iy Y VY As
X g ’ o y : o) Native f\mcric'ms.]i\.rcd‘, When e . r;’?/-’ Northeast
land bridge that joined Siberia and Alaska. e B yenvel e DU roquoi
v . o /U k:{.'n[llr'\' many recs ¢
They lived a peaceful existence until Europeans — tived in the norchease, alon § Plateau

the Atlantic coast and ferule
shares of the Grear Lakes. In

the arid southwest, farmers lived
in villages, or pueblos. The rribes
of the Grear Plains were nomadic
unril Spanish serclers arrived.

Northwest coast

arrived. These new settlers gradually displaced
the Native Americans from their homelands
and confined them to reservations, where some
still live today, upholding their traditions.

B\ .
! Arctic
Y

| Culural areas of ~ Subarctic

Native Americans

Families shared cook-
ing fires ser ar intervals

Longhouse Maize (corn) is

The Iroquois built impressive longhouses of rimber and bark,
which could reach up to 60m (200 ft) in length. They
accommodated up o 20 families, who lived

Homes

Native American homes were

lefr to dry on

storage racks in along the length of

the roof rafeers, Frame the longhouse. Smoke
|

designed to provide shelter from
a range of climates, from the
frozen Arctic to the hor and
arid southwest. The homes
were often built by women,
and made from locally
available materials such as

ice, snow, wood, grasses, and
animal hides. Some buildings
accommodated only one
family. Others were buile
for large groups.

in SCparae compartments ii]nng
the sides. Shared cooking fires
were placed in the central aisle.

Igloos
Berween October and May, the Inuit of
the central Arctic lived in igloos. These

Swoke _,'L:';u
fo »(':‘a‘ln

heat in. __

Blocks of snow
compressed into

could be built in a few hours, and were
made of blocks of compressed snow.

we.

cut with antler

Lodge pins

or bone knives,
and built up in
a dome-shaped
spiral. A fire was
kepe alight inside
for cooking, and
keeping warm.

Domestic life
Most American tribes lived

in small villages, securely
defended by a wooden fence.
They grew crops such as i
corn, squash, pumpkins,
and tobacco in well-
kept gardens.

Arrows

Women
Hunting weapons In most tribes women
Marive Americans revered worked much harder

than men. They made

the clothes and looked

the animals they hunted,
and chere were many ricuals

associared with the hunt atter the children and the
As well as meat, animals
provided hide, hair, horns,

and bone, which were used

home. They also prepared

foad, sended crops, ot — if
they belonged to hunting
tribes — butchered mear.

. Spﬂaf—th rower

for clothing, ornaments,

utensils, and weapons, Bow

COLUMBUS, GERONIMO

CHRISTOPHER

CANADA

CANADA
HISTORY OF

M

Elm-bark

covering \

Tepee

The nomadic Siousx, and other
hunting tribes on the Grear
Plains, made remporary
shelters called repees. A
framework of long poles
was covered with buffalo
hides sewn rogerher. The
hides were usually
decorated with
painted designs.

~ Door flap

Modern Native
Americans

As Europeans moved
west during the 19th
century, tribes were
forced into reservations.
Between 1860 and 1890,
resistance to resettlement
led to the Indian Wars,
burt the new settlers
overwhelmed the nartive
people. Recendy Native
American culture,
language, and history,
long suppressed by the
government, have been
undergoing a revival.

HOUSES AND INCAS
HOM

MES

escaped through
che roof.

made from
| wooden

les.
il pote. "

Crazy Horse

Crazy Horse (c.1842-77) was the Sioux chief

of the Oglala tribe. He fought

against sertlers’ invasion of the
Greart Plains, and led his people

against US government plans
1o build reads through cheir

territories in Montana. He

waged constant warfare on

the US army undl he finally
surrendered in 1877, He was |
imprisoned, and was killed
trying to escape,

Cil‘y [IFE

Berween 1950 and 1970,

the US government tried

to relocare Native American

Indians into cities, bur many

found it difficult to adjust.

In the 19805, the Native

Americans opened
gambling casinos,
creating new jobs.

Reservation life

From the 19th centliry, the US government tried
to enforce a pass system that kept Native Americans
confined ro reservations. [n the 1970, legal groups
helped Indians regain cheir lost lands, and

today about
1.5 million
Indians live on
reservations
that they
g()\'cl—[l
themselves.

SOCIETIES, WEAPONS

NORTH AMERICA,
HUMAN

HISTORY OF




-Native Americans———
Religion and Ritual

Soul catchers f§

rt'mrncl'l a =
sick person’s
spirit to the body.

Calumer pipes usually
marked the end of fighting.

Grave images were Snake sticks were symbols Masks represented the spiric world Eagle feathers were used

Totem poles reflecred
buried alongside bodies. of lightning and rain. of some MNative Americans. in ceremonial dances.

a family's status.

Personal possessions

An ulu was used for Leather wristband
skinning mear. decorated with silver,

Deerskin moceasins decorated
with colourful glass beads,

Snowshoes warn by

Bear claw necklace usually
warn by chiefs from the
Great Lakes region.

subarctic peaples.

Food stirrers used
for cooking,

Shawnee cloth bag
decorated with
appliqué and stitching.

Toy horse Dakota doll in

rraditional dress

Seminole dolls in
traditional costume
Blankets were woven with intricate
patterns and motif designs.

Wooden mortar for Serving bowl and spoon Creek rattle filled with Whistle played by the tribes  Harvesting basket containing ~ Cradleboard made from
| grinding maize (corn). carved in wood. stones ro make sounds, of the Northern plains. dried maize (corn). soft animal skin.
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NAVIGATION

WHEN YOU WALK, CYCLE, OR DRIVE from one
place to another, you plan your route first, and -
keep checking you are on course until you arrive
- at your destination. This process is called
navigation. Unless you know the way, you will also need
navigational aids, such as maps and a compass. Accurate
navigation is especially important at sea or in the air when no
landmarks are visible. The first, simple navigational aids, such
as lighthouses, allowed early mariners to leave inland waters and
i navigate their way safely across the oceans.

Lines of
longitude . |

| Rotating antennae
picks up satellite
signals.

Electronic navigation

Modern navigational aids use complex electronics
and are very accurate. They detect radio
signals sent from fixed radio beacons,
and use them to work out the
receiver’s position. The most common
and effective equipment is the Global
Positioning System (GPS). This detects
signals from a network of satellites or space
craft rather than from Earth-bound beacons.

Display
fcreen e
e

Dufferent
channels

The air traffic
conirol radar
scan ar
Heathrow

— GGPS receiver Airport, UK,
calculates the shows the

4 2L+ e
distance between position of all

the satellite and the atrcraft i
receiver to provide the the area.

location of the receiver.

Global Positioning
System receiver

Radar and sonar
Distant objects are located
with radar (radio derection
and ranging) and sonar

Automatic navigation
Many aircraft have an
automatic, computerized
navigadion systeit. It consists
of a GPS receiver and {sound navigarion
ranging). Radar bounces
radio waves oft objects and
detecrs the reflected waves.
Sonar locates underwarer

computerized maps. The
aircraft’s steering is

automatically adjusted to
maintain the craft on the

COrTect course. Shlp& ()PCFJYC (\hi\.‘LL\ \\"‘I‘h \'(HI]'Id .'Illd

with similar systems, echo waves. Sanir Bish Bider

North

! Lights and buoys

Timeline
11th century

Chinese mariners usc

ca ?’J"«‘,y‘ Hu’[

A
b!l/}_?' e

At sea, a system of visual aids Safe
water
marking

helps vessels navigate safely.
Lighthouses and
lightships send our a
unique pattern of
flashing signals.
Buoys are {loating
markers, Their
shape and colour
indicate differene
hazards, such as the edge of a
shipping lanc or sandbanks.

simple compasses.

bua)'\'\ -
\ 14th century The
Portuguese develop
the astralabe. Using
the Sun and stars,
it helps locate a
posidon on Farth,

ASTRONOMY

1569 Flemish geographer
Gerardus Mercator (1512-94)
publishes the first world map.
Mariners use it to navigate.

1762 British invenrtor John
Harrison (1693-1776)

Wwins a prize for building a
chronometer, a mariner’s clock.
This accurately calculates
longirude for the first time.

Latitude and longitude
Maps and chares often show lines
of laritude and longitude, imaginary
lines criss-crossing the Earths
surface. Mavigators use them to
help locate their position and to |
chare their route. Laditude is a north-
south division, drawn parallel to the
Equator: longitude is an east-west

| Lines of

latiude division, drawn from pole to pole.
N s, Maps and charts
D, 2t Y A map is like a picture of the
LA W | L ) ground, drawn from above. It
_’.-k. ‘ .:.:‘ 58 shows features on the ground,
O 5 &ty such as buildings and hills. To
10 :“a P a8 navigate, these can be marched
* i ‘.n: *aa i up with the fearures on the
4 PRI ‘: : \(:n‘suud: pgsi{inm Ax’%' checked
A A using the lines of latitude and

longirude. Charts are more
Map showing derailed maps. specifically for

landscape detail navigating at sea or in the air.

Navigational aids

For centuries, travellers
have used navigational
aids. The sextant, which 47
measures the angle between
two objects in the sky, such
as stars or the Sun, is still

used by modern navigators.

Modern sextant

Sight

Magnetic compasses

: Objects are
Because the Earth acts

lined up

like a huge magnet, a
& & with the

pivoral magnertized “ight” on
compass needle will &
line up with the Earch’s
magnetic north and

a hand-

bearing
compass, ~

south poles. ? ‘

Gyrocompasses

A gyroscope is a device which

remains stable while spinning.

The gyrocompass needle stays

steady, even if it is

tilted, making it ideal

for accurate navigation. Gyrocompass

Log line

Logs

A log consists of an under-
wWaer }!IOPL'”L'I, Or rotaror,
which spins faster as the ship

increases speed. A register
counts the number of spins,

Register

giving the distance travelled.
B
The govenor transmits

spins to log line.
-~ - —:+

Rotator

1930s Scortish scientist Roberr
Watson-Watt (1892-1973) develops
the first practical radar system. Radar is
used extensively in World War L

1934 In England, Percy Shaw
(1890-19706) neacly drives his car
off the road in foggy conditions. He

invenrs cat’s eyes — reflecting lights

placed in the road o help motorists
navigate safely in poor visibility.

RADAR AND
SONAR

MAPS AND
MAPPING

MAGNETISM
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AND NERVOUS SYSTEM

NESTS anD BURROWS

SOME ANIMALS SPEND ALL THEIR LIFE in the open
and are always on the move. Others are more

like humans. They build homes and use them

. to shelter from bad weather, and also to bring

up thelr young. Animals make two main types of home —
nests or burrows. Most birds collect building materials and
then carefully shape them into a nest. Some fish behave in a
similar way. Mammals and insects also make nests, but many
of them burrow into the ground instead. A burrow keeps
them warm and safe from most of their enemies.

Pied

nest

Birds’ nests

The smallest bird nests can fit
into an egg-cup; the biggest
weigh more than a tonne.
Many birds use cwigs,
sticks, and leaves for the
frame of their nests, but
some use mud mixed

with saliva. This mixture
is soft when wet, but turns
hard when it dries.

Social weaver nest
Unlike other birds, social
weavers {rom Africa join
together to make giant
communal nests. The nests
are made of grass and can
house several hundred pairs
of breeding birds. The nests
sometimes get so heavy that
they bring down trees.

N Lach pair of social weavers Jras
!‘!." own L'J}HJJ{U('?N}(’N! ]'.H .r;/t’ pest,

Fish homes

Most fish release their
eggs directly into the
water and do not play

any part in raising their
young. A few are more
carcful, and make nests

to hold their eggs. Some
adult fish make themselves
a temporary “home” every
night to help keep

encmies at bay.

Overnight shelter
As night falls, a tropical parrot- |
fish hides away in a crevice in a coral

reel and surrounds irself with a bag of
rransparent mucus. ©his slimy cocoon
makes it more difficulr for predators

to atrack the fish. In the morning,

the fish wriggles our of the mucus.

Nest of foam
A male paradise fish, from southern

Asia, blows bubbles near the warter's
Streambed nest surface to make a floating nest of
Small freshwater Eish
called sticklebacks are skilled
builders. The male builds a
wunnel-shaped nest from the
leaves and roots of water plants,

foam. The female releases her cggs
bL!”“’ thL fo:”“ 50 [J]Al[ th'\ ”U it
upwards into the nest. The male
guards the nest until the eggs hatch.

Nest is sited beneath
i J'J‘?Hﬁrlr fI)flll!f er.

and the female lays eggs inside. | Fish prods weeds into

I'he male fertilizes the eggs,
then guards the nest.

place with its snout.

Fish carvies bits of warer
plant i its mouth.

i

1 The male three-spined
stickleback looks for a gravel-
covered area ol the streambed

2 The male cements the nest

./ material together using a sticky
substance made by his kidneys.
Once the nest is firm, he pushes his
snout through it to make a tunnel.

Leaves, roots, algae, and pieces
4 of twig all help to make up the
nest. The male collects them in his
mouth and piles them up to form
a small heap on the gravel base.
When he has collected enough
nesting material, he sets abour
gluing it Logurhcr.

near waterplants. He excavares a
shallow pic by fanning his fins
and by sucking up picces of grit
in his mouth. He then starts to
collect the building marerials.

When the male has completed the
nest, the female swims into the
runnel o lay her eggs.

wagtail’s

Horsehair
. a‘
= '
Mud ~ Seed heads Tk
Luavea Twigs .l
Cattle hair
Wool
™ 7y .
2 ‘Lq g |
2 . 3 |
’ Tl W J
String Metal foil Moss.
P |
Baler twine Paper uw ‘
. Lichen .
Nest materials :
I'his pied wagrail's nest conrains 2
several different kinds of material. =
Leaves and twigs help to create its
shape; feathers, wool, and cartle - Grass

hair keep it warm: moss and lichen
help to disguise it from predarors.

Types of nest

The nests of some large birds, such as eagles
and herons, are untidy piles of sticks. By

contrast, the nests of many other birds are
often carefully
crafted.

Bag nest
This Baltmore
oriole nest is
made of
cattle hair
interwoven with
string. The bird

wound some
string around a
owig for support.
Basket nest
A reed warbler’s nest
is slung between the
stems of reed plants.

Cup nest
The songthrush’s nest has
an outer CUP of fWigS und

grass and a mud lining. Ic
will last, even in rain, for
many months.




NESTS AND BURROWS
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Insect homes

In the insect world, females often work on their
own to build nests for their young. Social insects,
which include bees, wasps, ants, and termites, are
different because they work together in family
groups. Some social insect nests are ltke miniature
cities, complete with their own ventilation systems

and stores of food.
Stenogaster wasp nest

Working alone

Stenogaster wasps, from Southeast Asia, make nests out of mud.
Each nest is built by a single female and contains just enough
room for two or three wasp grubs. The female brings food o
the grubs and seals up the nest when they are ready to pupate.

Leaf miners

\SU”IC r”(](h L-Hli'rpl.“ar& are so
small that they can live inside a
leaf. As a caterpillar munches its
way through a leaf, it leaves a
crooked transparent trail called
a leaf mine. The mine gets
steadily wider as the caterpillar
grows bigger.

Farth monnd
_ indicates burrow

Leaf miners trail

in a blackberry leaf /

Mammal nests and burrows

Some mammals make nests above ground;
others dig burrows beneath the surface. The
burrows often contain special nursery and
sleeping quarters, which are lined with dry
grass and leaves. Most burrowing mammals
come to the surface to feed, but some find
everything they need underground.

Mole burrow
Moles spend almost all their life
underground. They sleep and give
birth in a special chamber, and collect
food in hunting runnels that run
parallel to the surface. Insect grubs
and earthworms drop into these
tunnels from the soil, and the moles
find them by smell and touch.

Naked mole rat’s burrow
This African rodent lives in

family groups containing
about 40 members. The queen
produces young, while the
others dig tunnels wich cheir
front teeth to find food.

:1 Squirrel drey

Small mammals, such as the grey
sequirrel, lose heat easily, and they often
build nests in which to shelter from the
worst of the winter weather. A squirrel's nesr,

or drey, looks like 2 ball of sticks wedged in high
o, 35 branches. A lining of leaves keeps our the wind.
Drey is
in r/.ic_ffrrl’ Dormouse’s winter nest made
of a tree. of dry bracken and grass

»
Dormouse burrow

[n summer, the common dormouse builds a
small nest out of grass. In autumn, it makes
a bigger nest with thicker walls for
hibernating. When the nest is ready,
the dormouse climbs in, rolls
into a ball, and begins
its long winter
sleep.

Woodmouse burrow

A woodmouse’s burrow is less than 2 em
(0.75 in) across. It is small enough to keep out
most predators, but it is not totally safe: one
predator — the least weasel - can slip inside.

600

Working together

Common wasps build

their nests with a kind
(\Fp.ll’?!_'r ]n.‘d(ﬂ fr()”l “’0(.‘(.‘
fibres. The queen begins
the nest. She builds walls
around a group of cells
containing one egg each,

“\ Common
wasp starting
her nest

“) When the grubs
i hatch, the queen
brings back food for
them. Meanwhile, she

starts to expand the
nest by adding more
layers, in this case made
of white wood fibres.

\ New layers are
built down
and around
u!’.r.l’e‘l’ f.r.’_}fry'_c.

Queen chews wood —
f:'ére'.\' and mixes
them with saliva to

make the paper.

7 The nest is now
! surrounded by
several layers of
paper. Paper is a
good insulator, so
the interior of the
nest H warmer l'hJ” thf
air outside. This helps
the grubs to develop.

|
Smiall entrance hole |
helps 1o keep the nest warm.

. When the first batch
1 of grubs have
become adult wasps.
they join in the
building work. They

tear down the old
inside walls and add
new ones on the
outside. The queen
Jays more eggs.

\ Worker dismantles
inner walls,

2 By midsummer, the
! nest may be as big as
a foatball and home to
hundreds of wasps. The
workers all die in fate
autumn, hU[ }'ﬂllng

q“(.’k.‘n.\ \lll'vi\'{‘.‘ w
II]JL\L‘ new nests
the following
spring.

Multi-coloured —
walls produced

)'i_]' rl’i{]}r‘ru: kinds

Fungus
gardens |

Worker ants
return with

pieces of 'i'w;j;'

Leafcutter ants
In Central and South America, leafcutter ants work
together to make a nest underground. A large nest may be
several metres across. The ants slice picces off leaves and
carry them back o the nest. In the nest, they chop up the
leaves into small fragments and use them to grow a special
fungus that they eat. These ants have made a nest in a
glass tank so the fungus can be seen.

FIND OUT ANIMAL ANTS AND BEES AND BIRDS FIsH HEDGEHOGS AND HOUSES AND INSECTS
MORE BEHAVIOUR TERMITES WASPS OTHER INSECTIVORES HOMES
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NETHERLANDS

/7o~ ALSO CALLED HOLLAND, the Netherlands straddles

: the deltas of five major rivers in northwest Europe.

/ The Dutch people say they created their own country
~ because they have reclaimed about one-third of the
land from sea or marshland by enclosing the area with earth barriers,
or dikes, and draining the water from it. Despite being one of the
most densely populated countries in the world, the Netherlands
enjoys high living standards. Amsterdam is the official capital,
although the government is based at The Hague.

D

o 1t
nde

iy
Ay Scljermonnikeoy

Canals

The Netherlands is a land of canals,
which drain the land and serve as
waterways for the movement of
people and freight. Amsterdam
alone has more than 100 canals.

Windmills

For centuries the Dutch landscape
was dotred with 10,000 windmills,
which powered pumps to drain
watet from the land. Electric
pumps now do this work in the
battle to keep the sea back.

37°C o, 25°C
{99°F) : i (=13°F)
16°C N 2°C
. 62°F) ™ (36°F)
580 mm
(23 in)
Climate

The Netherlands has mild, rainy
winters and caol summers. [n

winter northerly gales lash the coast,
damaging dikes and rhre.-ifvning
Aoods. Frosts sometimes freeze canals.

Amsterdam
‘ The Dutch capiral is builc on 70
islands, linked by about 500 bridges,

which span irs many canals. The

best way to get around is by bicyele, | =

and around 750,000 people cycle

to school or work each day. Today,
‘ Amsterdam is a busy centre for

People
The Dutch see their
society as the most

tourism and diamond trading.

tolerant in Europe, with
relaxed laws on sexuality,
drugs, and euthanasia. The
country has a long history
of welcoming immigrants,
often from former Ducch
colonies. Most of these
people are now assimilated
as Dutch citizens. However,
members of the small

Street scene, Amsterdam

A b
Turkish communiry, which = =
makes up just one per cent J
of the population, do not 466 per sq l\_m 89%  11%

Urban Rural

One of Amsterdam’s many canals enjoy full citizenship.

(1,206 per sq mile)

FIND OUT

MORE

EUROPEAN
UNION

Dams EMPIRES EUROPE

EUROPE,
HISTORY OF

FARMING

NETHERLANDS FACTS

CAPITAL CITY Amsterdam
(sear of government The Hague)

AREA 37,330 sq km (14,413 sq miles)
PoruraTion 15,800,000
MAIN LANGUAGE Dutch

MaJoR RELIGION Christian

CurReNCY Euro
LIFE EXPECTANCY 78 years

| PEOPLE PER DOCTOR 385

GOVERNMENT Muld-party democracy
ADULT LITFRACY 99%

Physical features

The Netherlands is mainly flat, with
27 per cent of the land below sea
level, and protected from the sea by
natural sand dunes along the coast,
and by artificial dikes. Wide sandy
plains cover most of the rest of the
country, falling into a few, low hills
in the eastern and southern parts of

the country.

Forest o . Farmland
3.5% _ §4.5%

L Built-up 12%
Land use

Almost one-third of the land has been reclaimed
from the sea. These areas are known as polders
and are extremely fertile. The country has large
natural gas reserves in the norch, and there is
some offshore oil drilling in the North Sea.

Farming and industry
The Dutch economy is one
of the most successful in

FEurope. Most imports
and exports travel through
Rotterdam. the world's biggest
port. [n addition to high-tech
sectors such as electronices,
telecommunications,
~ and chemicals, the
Metherlands has a
successful agricultural
industry. Productivity is
high, and products such
as vegetables, cheese,
mear, and cut flowers are

Dutch

tulips significant export earners.

PORTS AND

NETHERIANDS, [ )
WATERWAYS

HISTORY OF
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NETHERLANDS, -HISTORY OF

THROUGHOUT THEIR HISTORY, the Dutch have
been influenced by the sea. At first, they had to
reclaim their low-lying land from beneath the
North Sea and protect it from flooding. Then

they used their maritime skills to create a rich, worldwide trading
empire. In the 16th and 17th centuries, cities such as Amsterdam
and Rotterdam prospered on the spice trade with the East, and

merchants patronized the arts and sciences.
Despite a decline during the 18th century,
the Netherlands has kept its close
relationship with the sea to this day.

William the Silent

Prince William (1533-84) came from Orange, in
southern France, but was a major landowner in the

Netherlands and resented Spanish rule. In 1576, he
became leader of the Dutch United Provinces and
proved to be a superb general. He was assassinated
before the Dutch won their independence.

Golden Age

Freed from Spanish rule, the
Dutch state became wealchy. :
Merchants grew rich on overseas |

Detail from
The Night Watch,
by Rembrandt

trade, while skilled Jewish and
Protestant refugees flooded
in, flecing persecution in
Catholic Europe. The
openness of Dutch society
encouraged a free exchange of
ideas. Science flourished and
painters such as Vermeer and
Rembrandt produced
masterpieces for the rich
middle classes.

Wealth of empire

The Dutch merchants grew rich on the
trade with the East. Alchough some
were based in the capital of the Dutch

Dutch wars

castern empire, Batavia (now [akarta,

William of Orange leading the revolt

As the leading maritime trading

nation in Europe, the Dutch
had to fight 10 protrect their
wealth. Commercial rivalry, first
with England and then France
in the late 17th century, led to
wars, that weakened Dutch power.

Tomb of Michiel de Ruyter,
admiral killed in French wars

20th century
I'he Nerherlands was neutral in Wo

War I but was invaded and occupied by

Germany from 1940-45. Since Wo

War 11, the Dutch have created one

the most successtul economies in
Europe. During the government of

the Social Democracic Party, a weltare
state was introduced. The Netherlands

is a keen supporter of closer integra
within the European Union.

Poster for the Social
Democratic Party

Indonesia), most built large houses for
themselves in Amsterdam. These houses
had ro be lightweight in construction,
hecause they were sited on unsiable,
reclaimed land next to the city's canals.
They were, therefore, built of light
materials such as brick or sandstone,

with large windows.

Timeline
1300-1400s Netherlands
is part of Burgundy.

rld

rld
of 1477 Netherlands
becomes part of the Union

Habsburg empire.

1555 In the partition of
tion the empire, Netherlands
is ruled by Spain.

ART, AsIA,
HISTORY OF  HISTORY OF

1568 Revolt against
Spanish rule begins.

1579 Seven norchern

provinces unite in the

1581 The Unired
Provinces declare their
independence from
their Spanish rulers.

EUROPE,
HISTORY OF

Windmill on
reclaimed land

Sea

Dutch water engineering

During the 13th century, the Dutch began to
reclaim land from the North Sea by building a
series of dykes and drainage canals. Dutch engineers
became so good at designing drainage schemes that
their skills were in demand throughout Europe.

Revolt against Spain

In 1556, the Netherlands became
part of the Spanish branch of the
Habsburg Empire. The Protestant
Dutch resented being ruled by
Catholic Spain. A revolt broke out
and in 1581 the seven northern
provinces declared independence
from Spain. After a long and bloody
war, a truce was announced in
1609. Independence from Spain
was finally agreed in 1648.

Dutch empire

In the late 1500s, Dutch merchants
sailed into the Indian Ocean in
search of spices from Asia. In 1602,
the Dutch East India Company was
set up to exploit this trade. Trading
posts were set up in India, China,
Japan, and what is now Indonesia.
By 1650, the Dutch ruled a vast
empire in eastern Asia.

alip Fresh
Splce trade Sepptios
Spices such as pepper, cloves, and nutmeg
ferched huge prices in the 16th and 17th

centuries. The Dutch deteated the Portuguese

and the British to control the spice trade wich
Europe. They set up an empire in southeast
Asia, where they also grew crops such as coltee,

Dried
pepper

Nutmeg

1940-45 Netherlands

occupied by Germany.

1648 The Treaty of
Westphalia recognizes
Dutch independence
1949 Dutch colony of
[ndonesia obrains its

from Spain.

of Utrecht. 1830 Belgium, its independence.
Catholic citizens

1957 Netherlands is a
founder member of the

European Community

resenting Protestant
rule, ar last gains its
independence from the

northern Netherlands.  (now known as Union).

WOoRLD
WAR I

SPAIN

HoLY ROMAN SPAIN,
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NEWSPAPERS aAND MAGAZINES

NEWSPAPERS PROVIDE PEOPLE with important
sources of information on local and
international affairs. They cover events in
great detail, and are vital in shaping public
oplmon They contain up-to-date articles on politics,
current affairs, lifestyle, and sport, together with advertising
and comic strips. Magazines come out less frequently, and
are less concerned with the latest news. They cost more
than newspapers, and often use colourful designs.

Early writings

In ancient Rome, news sheets
called Acte Diurna (Daily
Events) were regularly posted
up to give people news about

gladiatorial contests and
military successes. Another

carly newspaper was the Dibao,
which was distributed to civil
servants in Beijing, China,
berween 618 and 1911,

Types of newspapers

There are many kinds of newspapers. Some
support political parties, while others try to
remain independent. Some cover world news,

[ 58 M‘\(
. Broadsheet
Sports — ___—§_D_E[t_§w . S iz : while others report local news and events. Still
section S — X _ Masthead e
rive | Knicks Beliese, and Withstasd e Girden Thelle / others specialize in areas such as finance or sport.
S & —_ | Newspapers can be dail
e Ehe \ewﬂark(".',“nmfs*—.. 7 papers can be daily
_ Money&Business or weekly publications.
Finance —————— —— iy i | Bl e e Ehe v~
tection H.'uh, Cost of Plugging i e f T
I .\e-l ps in Medicare hi iy CaGIng o Clarin X
Ehe e ffark Eimes _ photagraph — =
i : Detienen a .“r__
= 2 EVit dos racitas -

Separate —

; Byline
book review 8

(tournalises

section "
aarie)

Tabloid size —
to pary the
nm-‘fp;lp(r'.\' .ff_w':'

Columns J for
easy readin 17

Broadsheets
Broadsheets cover important

Tabloids

Tabloids cover news events in

new topics and issues in far

and format brict, sensational, and often
| lurid detail. They arrace their  more extensive detail than the
Coll | readers’ interest by printing tabloids, and present a more
Colour . e < =% :
simple headlines in large type.  sophisticated analysis.
supplement 2 | &
magazine — e
headline

A

William Randolph Hearst (:
William Hearst (1863-1951) was ;
one of the most powerful press
owners in the USA. He used
sensational reporting, brash

publicity, and aggressive headlines

New York Times
Founded in 1851 by Henry J Raymond,

The New rork Times is one of the warld's

Features of a paper

Modern newspapers cover many areas of public
interest. Their front section is always devoted to the
most important national and international current
events, but they may also have separate sections on
culture, sport, and finance. Sometimes they also
include separate supplementary magazines.

most famous daily newspapers, and is
sold globally. Renowned for the quality

i L ; to achieve recard sales. At
of tts writing, and direcred at a |

one poin, he owned 28

sophisticated audience, it covers a wide ; ;

R . newspapers and lived in a
range of national and international v e
. : i castle in California.
interests in its separate sections.

Distribution
Newspapers need large circulations,
s0 an efficient distribution system

Maklng d paper Ef\:YSLr(.S:]):llnto [hﬂ.' newsroom 1"“)“'1
Putting together a
newspaper requires great

| efficiency. Reporters and
photographers send in
their copy (stories) and
pictures. A sub-editor
then fits them together

| accurately on the page.

reporters and news agencies all over

the world. Editors must quickly choose
the most interesting or important stories
for the paper to feature, and allocate staff
them.

is required to sell copies. Often
printing is carried out in several
places at once to make it casicr

to write and research to transport the paper quickly ro

l'IL'\‘«'\JgL'l'lli aCross th’ L'l')LlI'l(I')‘.

Inside a newsroom

Page layout on screen

Paparazzi in action

Working on screen

Paparazzi
Since the 1980s, editors

Pictures sell newspapers, and

Advertising copy, a major
source of revenue, is also
placed. The pages are
then printed and delivered

to outlets by morning.

editors pay vast sums for
controversial photographs.
Same photagraphers, often
k[l()\"']] as }\l}':}f.'l'{.}’.:l. I'U.‘O to
any lengths to get exclusive

photographs of famous people.

and designers have
assembled newspapers by
adjusting text and pictures
on computer screens. The
pages are automatically
sent to the printing presses.




NEWSPAPERS AND MAGAZINES

Early magazines

Magazines are descended from cheap X .
pamphlets, which were printed in the T Car magazine
1600s to publicize political or religious
views. Magazines covering many kinds
of interest became popular in the

1700s, Competirion was fierce. In Jazz
1821, the editor of The Londan magazine

_ Readership for this
magazine is fairly
specialized.

Magazine, a literary periodical, was
killed by a rival in a duel.

Turn-of-the-century
French magazine

e -

IHE WORLD OF

INTERIORS

Magazines

The word magazine also means a
storechouse, and all magazines are stores or
collections of articles, published at regular
intervals. Often a magazine’s content does
not date as quickly as that of newspapers.
Also, magazines are generally printed on
better paper. Modern magazines cover
every imaginable subject and range from
the most specialized scientific and trade
journals, to more general lifestyle and
fashion magazines that are read by millions.

Computer magazine Womens f{f‘:‘:r_]'f: Howuse-decorating Scientific magazine
magazine magazine
Article features colour  Design makes the Feature has — = — s . S——
blue for a strong subject matter seasonal theme .
Eeatures : fmage on page. s attractive, . of Faster. Comlcs
i'c.lLunS are [he §[A1PIQ of many \\ A | . .
magazines. They vary grealy AN Comic strips are a series of pictures that tell a story.
according to the type of magazine - 1 0 lﬁml‘ They may be funny, exciting, or satirical. They first

they are published in, but are usually
arricles thar look at particular subjects
in depth, often accompanied by
photographs and illustrations. In a
current affairs magazine, this may

became popular in the 1890s, when American press
owners put them in newspapers to attract readers. More
than one-third of the world’s population reads comics.

mean an analysis of an issue chat is
making news, or in a homes magazine
it may look at how to use a particular

colour or technique when decorating.

Special photography is
commissioned fo complement text. .

Advertising
Newspapers and magazines rely on ‘
advertising for income and to keep |
the publication’s cost down. The

higher the readership, the more Superhero comics
a publication can Charge {0[‘ Ever since the 1930s, one OF[hQ maost
.. po A . ar 3 ing forms of America
advertlsmg. Speclallst titles with popt_:lu and enduring forms o \.mmcm
= % EF comic has been the superhero strip.
small readerShIP‘s are useful for Superheroes have amazing powers and fight
targeting specific groups of people. | against threars 1o humanity. Batman was

> A + e - . - [SE1e -
Advertising ranges from the | vensed by Bob Kane i 1839, and the
adventures have since been transferred to

straightforward to subtle messages, | |\ film and relevision.

Advertisement page selling cars uses images Hatng humour or sHrong visuals. | > .
and descriptions to sell its products. Early BaBoun comic
'l‘ilnehne 1766 Sweden I)(-)S'l‘ 1815 In Briwin 1854 First war 1989 The lTokyo
59 BC Handwritten becormes the first The Times prints reports on Crimean Yomirri Shimbun
newspapers first country to 5,000 copies daily. War for The Times. newspaper has a
produced in Rome. guarantee freedom circulation of almost
of the press. 1842 1he Hinitrased 1939 Batman 15 million copies a day.
1615 First printed London News is the cartoon published.
newspapers published  American World first publication to use 1990s Newspapers
in Germany. War II magazine extensive illustrarions. Arab newspaper begin to publish online.
FIND OUT ADVERTISING AND Books CARTOONS AND DESIGN DIsNEY, INFORMATION PAPER PRINTING
MORE MARKETING ANIMATION WALT TECHNOLOGY
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NEWTON SIR ISAAC

A5 "'HE BRITISH SCIENTIST and mathematician Isaac

£ ‘\\ Newton was one of the grearest scientists of all time.

i | A leader of scientific thought in England, he worked
" out how the universe was held together, discovered the
secrets of light and colour, and invented calculus. Newton did
most of this work on his own, without any help == T— -
from assistants or colleagues. However, the great g |
man had his weaknesses. His work was often
affected by his furious temper and his inability to |
rake criticism from other scientists. He also spent i
much of his time dabbling in alchemy (the '
attempt to turn base metals into gold), and it is _ ‘
thought that his poor health in later life was due | 3|
to his testing substances by tasting them. o

Newton’s optics

In 1665, Newton began to study
the nature of light. After a series of
experiments he was able to prove
that white was made up of a
rainbow-like spectrum of colours.
He also tried to make a telescope,
so that he could study the stars.
He found that if he used two
lenses, the images he saw through
the telescope had coloured edges.
To avoid this, he invented the
reflecting telescope — a telescope
that used a lens together with a
curved mirror.

White light

Newton shone a beam of
sunlight onto a prism. The light
split tnto a spectrum of colours,
which Newton projected onto a
board. He then drilled a hole in
the board where the red light
fell, to make a red beam. When

Newton studying the Sun’s rays
coming into the room through
a hole in a screen

he placed another prism in the
path of the red beam, the light
changed direcrion but did not
make a spectrum. Newton

Newton and gravity
Newton realized that every star and planet in the Universe exerts an
attracting force — gravity — which pulls neighbouring bodies towards
it. He saw that this force keeps the Moon in its orbir around the
Earth, and that only the Moon’s own movement prevented it from
crashing into the Earth. The I — -

concluded thac white lighe was
made up of different colours.

The Royal Society

N
\ Drisin

In 1671, London's Royal Sociery asked

to see the relescope thar Newton had

Early life

Isaac Newton was
born in 1643 at
Woolsthorpe,
England. At
school he was
more interested in
making mechanical
devices than studying.

Newton’s mathematics

At 18, Newton wene to Cambridge, but, when the
university was closed because of the plague, he
went home to study. When he was in his late
cwendes, Newton invented a method of
caleulation which studied the rates at which
quantities changed. He called this “fluxions”;
roday, it is known as calculus. The equations
Newton developed are still used by
mathemaricians. As a result of this work, he was
made Lucasian Professor of Mathematics at
Cambridge when he was only 26.

One of Newton’s mathematical manuscripts

\ White light is turned

into spectrum,

)

|
e §
Newton’s drawing of his prism experiment

‘ IsaaC NEWTON |

| 1643 Born in Woolsthorpe, England.

e yor = | invented. They were so impressed that 1 Goe Cartib ddis Universicy
power of gl.{VlLy is determined | Ra they elecred him a fellow of the Society. 169 S o li“‘tff*“}-
by [he amount OE matter thar ! PHILOSOPHIE He became px‘csidum in 1703, and held 1665 5 R‘d_um_s home when the

. h R dhis officeuntl hix desith. Ta. 1696, he university is closed due to plague.
makes up the two bodies and NATURALIS | IR S e e E T e s e
he distance b h l e 1 0 became Warden of the Mint, and made = 6 Formulates his three Laws
the distance between them. [P RI N CIPIA various changes to British coins, | of Motion.
| MATHEMATICA 1687 Principia Mathematica
Principia Mathematica ‘ published.
In 1687, f\k‘\'\‘mn publiahud onc of the most IA--m 5 NEWTON, Ton, G, Catth Bt MR 1672 Newrmon is elecred a Fellow of
important science books ever written: } Frubiles. Longfom, “"""""""""" * the Royal Sociery.
bilsophide Naturalis Princinia Mathemation ) .
/_/7!/1:3”(7;'311(. J\.N{'J..mm 'P”,-M/J.H 'uvf ‘ a?_} i IMPRI M ATUR 1696 Becomes Warden of the Royal
(The Mathemarical Principles of Natural I SPEFTS LypSe FRESES A )
Philosophy). The book contains Newton's | o el '“""""é i Rkl ORI :
work on the laws of motion, theory of rides, | 1703 Becomes President of the
and theory of gravitation. It was also the firse i £ L:""”:ﬂ . Royal Sociery
book to contain a unified system explaining | =t At gy | 1704 Publishes Opricks.
what happens on Farth and in the heavens. - Tt s et T708 Netann I8 Keighied,
Title page of Newton's Principia ¥ The original Royal Society building L1727 Dies in London, |
GRAVITY LiGHT MATHEMATICS MooON PHysICS SCIENCE, SUN AND TELESCOPES
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" number of smaller islands.
it has developed special ties with Australia,

has rapidly expanding trade links with othe

NEW ZEALAND

~ LYING MIDWAY between the South Pole and the
" Equator, and 1,600 km (990 miles) east of Australia,

New Zealand consists of two main islands and a

As a South Pacific nation,
its closest neighbour, and
r countries around the

Pacific Rim. It is a member of the Commonwealth and the United

Nations and was the first country to give w

Physical features
Both North and South Island

have mountains, hills, fertile
farmland, forests, and short,
swift-flowing rivers that
provide a valuable source of
hydroelectric power. North
Island is volcanically active.

South Island
The Southern Alps form
a ridge along South [sland.

Amongst them is Mount Cook,
New Zealand’s highest point,
at 3,754 m (12,316 fr). To the
cast are the ferdle Canterbury
Plains and rolling farmland.
The southwest has lakes and
glaciers and spectacular fords.

Climate
The climate in most of New Zealand is 35°C -6°C
generally damp and temperate. However, (93 "7/ &5 (21°F)
summers in the far north are warm and 16°C R < g
subtropical, and winter can bring heavy (60°F) (46°F)
snow to the Southern Alps. The weather
is often changeable. 1,300 nim

(51 in)
Land use ) .
New Zealand’s rich pasture {.g;:’” f;jrm anx/sigznd
is its key resource, and sheep, Feh N = - 20%
wool, and dairy products are
an important source of income.
Energy resources are plentiful, Y
and rh? country has reserves of  Builr-up — . Fanland
coal, oil, gas, gold, and iron. 1.5% 41.5%
People
The people of New Zealand are ethnically Young Maori
and cultrally mixed. About 77 per cent are woman
of European origin, and Maoris, the original from
inhabitants, number about 12 per cent. In North
recent years there has also been an influx of Island

non-Maori Polynesians and Melanesians.
About three-quarters of the population
live on North Island.

15 per sq km 87%  13%
(38 per sq mile) Urban Rural
UIDROIOE  AUSTRALASIA EARTHQUAKES ~ MAORIS AND
[\ (@14 AND OCEANIA POLYNESIANS

omen the vote.

North Island

New Zealand's North
Island s a mixcure of
grcrn I‘nt‘ﬂd()\vﬁ. f‘ur(‘.\'[\
hot springs, and active
volcanoes, such as
Mount Ngauruhoe.
Geothermal power is
generated in this region.
The northern peninsula
]'Idb IUﬂg‘ FJI'Id‘\" bL‘dL]'\(‘.\-
to the west, and islands
and inlets to the east.

B <

) NEW
ZEALAND
3
Tasman
Sea
p
- O Chr

’ ﬁhburtnn
- Canterhury Bight

Timaru

Farming and industry
New Zealand is the world’s
]':'ll'gL"SK CXPOI’{CF (](‘CO“Y‘C “’Ool
and butter, and also a chief
producer of cheese and meat.
The country has more than
50 million sheep, and its
Canterbury lamb, named after
the Canterbury Plains of Souch
Island, is world famous. Cattle are also raised for their
meat, hides, and milk. New Zealand's manufacturing
industry has grown to include wool products, such as
carpets and clothing, as well as electronic equipment.
Apples, wine, and kiwi fruit are exported worldwide.

Hermg sheep

= North Cape

NEW ZEALAND FACTS

Caprtac ciry Wellingron
AREA 268,680 sq km
(103,730 sq miles)
POPULATION 3,900,000
MAIN LANGUAGES  English, Maori

Major RELIGION Christian
CURRENCY New Zealand dollar

rrd
7

LIFE EXPECTANCY 77 years
PEOPLE PER DOCTOR 435
GOVERNMENT  Multi-party democracy

ADULT LITERACY 99%

E

ﬁ10CEAN

Wanganui

Caook

PACIFIC
O CEAN

istchurch
Canterbury
Plains

0 kmr

1 griles

Wellington
One of New Zealand's
largest ciries, Wellingron has a
population of abour 346,500,
It is a leading port, and lies at
the heart of a manufacturing
region. Notable buildings
include Parliament House,
known as the Bechive because
of its shape, and St. Paul’s
Cathedral, which is
buile of timber.

The

Beehive

Paciric

NEW ZEALAND,
OCFAN

HISTORY OF

POLYNESIA

UNITED VOLCANOES

NATIONS




NEW ZEALAND, HISTORY OF

IN ABOUT 1350, a fleet of Polynesians sailed across a
huge expanse of ocean to settle in New Zealand, one of
the last places on earth to be inhabited. They developed
a warlike culture that was to remain undisturbed until
European settlers arrived in the country in the 19th
century. Within a few years, Europeans had taken over the
islands, leaving the Maoris to fight for their lives and their
land. New Zealand maintained close ties with Britain,
- but recently the nation has looked more to its
Pacific island neighbours and to Asia for its

| trade and prosperity.

Maori
battle
axe

the wsual
material

Jor clibs

Axe is /
matde of
green

basaly

stone,

Maori clubs

Maori wars
Atfter the Treary of Waitangi between the

British and the Maoris, there was growing
Maori opposition to the increasing
number of European settlers on their land.
In 1860, conflice broke out between
Maoris and sertlers; it fasted until an
uneasy peace was restored in 1870,

Apirana Ngata
Apirana Ngata (1874-1950) was
a Maori lawyer who fought for
Maori rights all his life. As
secretary of the Young Maori

political party, he tried to revive
Maori society by introducing a
public health service and modern
farming methods. Ngata was an
MP for nearly 40 years, and

worked hard to improve the
Maoris' standard of living.

European settlement

After James Cook claimed New Zealand as a British
colony in 1769, European traders and whalers regularly
visited the islands. In 1840, the first permanent European

Whalebone,

Maori chief’s staff
Lyes made of

haliotis shell -~

First inhabitants

The first people to settle in New
Zealand were Polynesians, who
crossed the Pacific Ocean in their
wooden dug-out canoes in about
AD 1000. They took with them
sweet potatoes and other island
crops, and added fish, game

birds, and edible ferns to their

diet after they arrived. /
Decoration /

of parrats
_/;‘1!1‘/7:‘7‘_&

o

e

Wooden shaft .

. Hollowed-out scoop for water

Carved wooden boat bailer : =

Independent nation

In 1907, New Zealand joined Canada
and Australia as an independent
dominion within the British Empire.
Britain continued to handle most of
New Zealand’s foreign affairs until

settlement was founded at Wellington,
- North Island. All the settlers were

B4 p ek 3 ; e :
colonists sent out from Britain by 1947. Ties with Britain remained very
the New Zealand Company. Within close, and New Zealand troops fought
a few years, British settlers on the Allied side in both world wars.
outnumbered the Maoris.

’ Welfare state
el lasman After a long period of
Abel T: After a long p i of
I'he first European to see New Zealand was the cconomic depression, a
Durch navigator Abel Tasman (1603-39), who Liberal government was
sighted the North Island of New Zealand in elected in 1890. Ir created
1642. He named the land after Zeeland, a the world's first welfare
province of the Netherlands. state, introducing old-age
pensions and other
reforms. In 1893, New
Zealand became the first
country in the world to
:J‘[dnl' women [h(: vOte.
- | = ==
~ e W
S - Modern New Zealan
-

Despite a history of economic hardship,
reforms since 1984 have boosted the
economy. In 1986 New Zealand signed
the Treaty of Rarotonga, forming a
nuclear-free area in the South Pacific.
The 1998 Waitangi Tribunal

' ordered the return of confiscated

k\‘<—!/ / ancestral homelands to the Maoris.

Carved wooden
decoration

Signing the Treaty of Waitangi

Treaty of Waitangi

On 6 February, 1840, the Maoris signed a treaty with the British
government. The British agreed to protect Maori lands in return {
for the Maoris recognizing British sovercignty over their country.
Today, 6 February is a national holiday in New Zealand.

1914~18 and 193945
New Zealand fights
with the Allies in both
world wars,

1852-56 New Zealand

becomes self-governing.

Timeline
AD 1000 First Maoris settle in
New Zealand.

1840 First permanent
European settlement
established in Wellington,
North Island. 1893 Women get the
vote; other social
reforms are introduced.

1642 Dutch navigator Abel
Tasman is first European to
visit New Zealand.

1995 The British crown
apologizes for historical
exploitation of Maori
lands and signs Waikato
Raupatu Claims Acr.

1840 Treaty of Waitangi
establishes full British
sovereignty over 1907 New Zealand

gains the status of an
independent dominion.

1769 James Cook claims New
Zealand for Britain.

the country.

HIND OUT AUSTRALIA, ECOLOGY AND EXPLORATION POLYNESIA
MORE HISTORY OF ECOSYSTEMS
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NIGHTINGALE, FLORENCE

| IN'THE 19TH CENTURY, nursing was not thought to

- be a respectable career for women. Most nurses were
| untrained and worked in appalling conditions.
. Attitudes were changed by the efforts of one woman —
Florence Nightingale. As a nurse in the Crimean War, she
experienced the terrible conditions suffered by injured soldiers,
and dedicated her life to improving those conditions. She
campaigned for better
training for nurses, and better  rudinin fir
hospirtals. By the time of her ™"/
death in 1910, the status of
nurses had improved and
hospital conditions had

changed beyond recognition.

Disinfectant for
killing germs ____

Quinine to treat

Crimean War i
malartd |

In 1853, on the Crimean \
peninsula by the Black Sea, war A
broke out over the furure of the
Ottoman Empire. Nightingale
persuaded the British Secretary of
State for War to allow her to go to
| the Crimea as a nurse. She left
‘ Britain in October 1854, with 37
| other nurses, and stayed in the
Crimea unti] war ended in 1856.

Medical knowledge
Medical knowledge was still crude in Florence
Nightingale’s time. Anibiotics were unknown

and surgery primitive, and few parients \ Stour wooden box:
survived a lengthy sty in hospiral. While in the 1 23
Crimea, Nightingale worked hard to improve \ Tonic pills

conditions for the sick and injured, travelling Glass measuring

with her personal supply of medicines, and beaker Florence Nightingale's

Early life

Florence Nightingale was
born in Florence, Iraly: in
1820 o rich English parents.
She seemed destined for the
leisured life of an English
(_'L)ll[l“'.\" ].ld\ bll[ \\':\n[cd

t do something more
waorthwhile. She decided to
become a nurse, This was
unacceptable for a woman of
her starus, burt she insisted.
did her training, and ook a |

job in a women’s hospiral.

Scutari Military Hospital

In the Crimea, Nightingale worked in the Scurari Military
Hospital, The condirions in che wards were almost as bad as
an the bartlefield irself, with no proper medical or nursing
care for the injured soldiers. Nightingale cleaned up the
hospital, provided basic supplies such as beds and medical
cquipment, improved the fuod, made sure proper nursing was
available, and even provided a place where soldiers could
convalesce before returning to the fight.

Lady with the lamp
Florence Nighringale ook a
personal interest in her
patients, touring the wards
at night with a lamp to see
that all the injured men in

the wards were comfortable
and free of pain. On her
recurn to Bricain, the nurse

WS \.'L‘l(.'hf.l'[(.'d as a h‘\.‘l’l!.

and the image of the lady ’
with the lamp caring for P =
her patients stayed wich her S

for the rest of her life. s
~

setting new standards for nursing care.

:

Mary Seacole

Mary Seacole was the daughter of a
Jamaican mother and a Scortish father. She
trained as a nurse in Jamaica but when she
oltered to wark for Florence Nighringale in
the Crimea, she was refused. Ignoring this,
she volunteered o nurse soldiers at
Balaclava, 1hmwing all her energy and

travelling medicine chest

Training the nurses |
After the war, Nightingale used her new fame to campaign

for better training for nurses. She set up a fund to establish }
the Nightingale Training Centre at St Thomas’ Hospital,

London, where nurses could receive proper instruction. She

also fought for better conditions for British troops overseas.

FLORENCE NIGHTINGALE }
1820 Born in Florence, ltaly.

1853 Finishes training as a nurse

and rakes a job as superintendent
of the Institurion for the Care

of Sick Gentlewomen, a hospiral
for women.

resources into her work. After the war, she
returned to Britain in poverty, and wrote
a book abour her advenrurous life.

) |
Mary Seacole tends

a wounded soldier

FIND OUT HoOsPITALS

MORE

ARMIES  DRUGS

MEDICINE,
HISTORY OF

1854 Goes to the Crimea and
nurses soldiers ar the Scurari
Military Hospital.

1856 Rerurns to Britain a hero,
where she begins to campaign
for berrer standards in nursing.

1860 Establishes a school for
training nurses in London,

1907 Awarded the Order of Merir,

| the highest civilian award in

Brirain.

| 1910 Dies aged 90.

WOMEN’S
MOVEMENT

PASTEUR,
LOUIS

OTTOMAN
EMPIRE




NIGHTJARS see OWLS AND NIGHTJARS * NILE, RIVER see AFRICA » NITROGEN see AIR

- NOCTURNAL ANIMALS ~ Nigheores

; . N ) Lavee eves Laree ears 10 locare  DUShbabies, aye-ayes, and lorises,
AS NIGHT FALLS in the world’s forests, Loz o e car il i il sibiG, ik,

. Jor secing insect prey.
gmsslands, and gardens, many animals night. \ have large eyes in relation to their
become active. These nocturnal " body size. The larger the eyes,
alial : by d d the more efficient they are at
' ax}xma § slecp or rest by day a}n gathering light, helping the animal
emerge at l‘llght to hunt and feed. Havmg make sense of its surroundings at
a nocturnal lifestyle avoids competing it Ddeet aomail sty
: have pupils that can open very
for food and other resources with widely at night, to allow the
| animals active during the maximum amount of available
ight 0 ¢ eye. They al
day. Darkness also allows Eght il the eye. eyalee
3 ave a special layer in their eyes,
some animals to SCCk called the tapetum, which helps
invisibility and avoid their them see in the dark.
- predators. Many animals
' from hot deserts are
nocturnal because it is too
‘ hot to emerge during the
day. Nocturnal animals are
' adapted to navigate, find
- food, avoid predators, and
attract mates in the dark.

Tapetum
This mirror-like

Cat’s eyes
shining
ar night layer in the eye
reflects lighe
Bushbaby and makes the
Huge cyes allow cyes more
sensitive to
dim light.
Cats’ eyes, for
example, are
six times more

the bushbaby o see in
the night-rime darkness
of the African forests. s
eyes are also forward-facing,
enabling the bushbaby tw judge
distances accurarely, so it can
leap in darkness from branch
o branch, in search of food.

Sensitive to
dim light than
humans’ eyes are.

Sensitive ears

Some nocturnal animals use their acute

K:mgaroo rat

Large hind legs enable the kangaroo rat ) )
Many desert-dwelling animals are nocturnal. The kangaroo rar, for

- . to hop over large areas each wight in ] ;
sense of hearmg to hunt for prey, or to search of seeds. example, rests in an underground burrow to avoid the daytime

avoid being caten by Pl‘cd;lt()rs then]};el\ICS' heat ;111d emerges at night o feed. It lw..\ large f."-lr(lrll!]'l}‘ ‘imji ‘n[}\cr
" L modifications inside the ear thar make its hearing very sensitive.

The bat-cared fox swivels its large ears : i e et

; . g In most orher environments, such acute hearing would
to pick up the faint sounds and location
of the insects and scorpions that form
most of its diet. Cats use their ears in a
similar way, to listen out for the rustling
sounds made by mice and other prey.

deaten the animal, bur in the silence of the deserc

chis extra sensitivity is invaluable. The kangaroo

rat can even hear the sound of wind against
an owl’s wings and the rustdlings of a

rattlesnake’s scales moving over sand
in time to escape these enemies.

Large ears to Navigation at night Rattlesnake
pick up echoes. Nocturnal animals must be able to find their way ar night withour Snakes have poor eyesight bur
bumping into objects. Most bats navigate by echolocation. A bat derect their prey by msung the

sends out high-pitched sounds through its mouth. The air wich their tongue, or by
sounds bounce off objects, and the echoes are picked picking up vibracions made as
up by the bat's ears and converted by its brain the prey moves. Rautlesnakes
into a “sound picrure”. Carts navigare with and their relatives have an
their eyes and whiskers. Whiskers addirional sense — an organ

This is the ."H_ﬁ':x-&'(/ tmage |
of a rat that a rattlesnake
can “see” at night.

detect slight changes in air called a heat-sensitive pit on

PrC\SU re Wl"lL'” th'j.' pi]\\ L'll&:h bidC U{ [hC I'll’ﬂd bt‘l’\\'L‘CIl
close to an object. the eye and nostril. The pic is

sensitive to infra-red radiacion

Long-eared bat

and enables the snake to detect
heat given oft by prey. Even in
total darkness, the snake ¢an

Acute sense of smell Misths

. . - - Moths are usually
Some nocturnal animals find food by ||\t <o have

sensing odours. For example, the grey  dificulty finding a
wolf follows the scent trails of its prey  macwe. Many male

; . s have festhety

up to 2.5 km (1.5 miles) from their ot heve fchery
antennac o d('rlfl.'l

‘ source. Insects can also track smells.  Loactive smelling

Female mosquitoes detect the smells  chemicals, called pheromones. A

locate prey and strike accurately.

and hear released b}’ warm-blooded rulcfiscd by female moths. A\-[orh.:\ also of North | L »
2 | h bhad it Sl avoid caprure by bars, by detecting che American | ~ Patterned skin
=t 2 63, + . .
animals on whose blood they feed. high-pitched squeaks thar the bars make. robin moth Sfor camouflage

FIND OUT ANIMAL BaTs CORAL DESERT MONKEYS AND OWLS AND RATS AND OTHER SNAKES URBAN
RE BEHAVIOUR REEFS WILDLIFE OTHER PRIMATES NIGHTJARS RODENTS WILDLIFE
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NOK CULTURE see AFRICA, HISTORY OF « NORMAN ENGLAND see UNITED KINGDOM, HISTORY OF

‘ - ' e B
P I ORM A N S { ~u,,r/]f'- . Territorial control
h”gl“ﬂ- “Hasungs The Normans built and occupied castles

e . . . ) Nﬂnﬂdl!d\ and cathedrals in all their lands. This
IN 911, THE FRANKISH KING Charles 111 . /S ; made the territories stable, so culture
(879—929) allowed a group of Vlkmgs o V| "\ could flourish — as on the island of Sicily
- 1 : & 4 W, which became an important scientific
' settle on land in France. These settlers were Cefiliv v - centre during the 12th century. ‘

called Normans, because they came from Messina
the north, and their new homeland became known
as Normandy. They adopted French language and
customs, but they were fearsome warriors, and in
the 11th century they conquered Sicily, and then
England. The Normans made a great contribution

to the culture of France, England, and Italy, leaving  Fanaise Castle Cefalis Cathedral ~ White Tower

: £ Gk £ § 2 : . T'his castle in Normandy was  The buildings the Norman castles always
behlnd Orlglna'l and beautlful arChlteCture in thelr Duke William's birthplace, Normans left behind contained large, stone
Cas[les and Cathedra_]s a le al system and CiVil Service and where he made plans to include this beautiful towers for the lord,

g Y A invade England. Many other  cathedral in Sicily, like this one ac the
and ﬁne FrenCh and Enghsh htefa[ure castles survive in Normandy. founded by Roger I1. Tower of London.
. Conquests Architecture - Church and state

Norman brothers Robert Guiscard and The Normans loved bold carved details in There was rivalry between monarchs and
Roger I conquered Sicily between 1060 their buildings, and their masons invented the senior churchmen, because both sides
and 1091. The island became a base for pointed “Gothic” style, replacing rounded wanted ultimate power over the population.
further conquests in the Mediterranean. windows and arches. Although Norman walls Henry 1T Richard [

Meanwhile, in 1066, Duke William II of looked very thick, sometimes they were made
Normandy sailed to England, defeated ‘ of rubble covered by outer “skins” of stone.
the Anglo-Saxon King Harold 1I at the

Battle of Hastings, and Abbey of St Etienne
became ang William T Before L:fm(!m:ring F.nghnti,
of Bredinid = Duke William and I“,'b wife

~ngland. Matilda founded twin

monasteries in Caen — one

Fleet for monks, one for nuns.
Like their Viking ancestors, the St Erienne was the abbey
Normans were skilled boat- for monks. [t was |
builders. They could ship large completed in 1115, long |
numbers of soldiers, weapons, after William's deach.

and even materials for castle-

building to the places, which

St Etienne, Caen, France

they conquered. | Durham Cathedral

This beanriful cathedral is one of England’s finest Norman
Soldiers buildings. The Normans had two favourite patterns for
Normans soldiers wore pointed | carving on columns: the zig-zag, known as the chevron,
helmers and carried kite-shaped and the diamond-shaped lozenge. The Gothic ribbed vaule ‘
shiclds. Though Vikings fought with its pointed arches was a major coneribution to
on foot, Normans copied rhe archirecture, and was used for the first time in Durham.

| Control of the Church ‘
I'he Church was central to people’s lives — to control it
was to control the people. Rulers of the 13th century,
such as those above, did this by founding cachedrals. |

use of knights, or mounted
warriors, from the French.

—
Roger II of Sicily

Roger I (1095-1154) was

crowned in 1130. He united |

carlier Norman conquests on |

Sicily, gained control of parts

of southern luly, and made

St Anselm (c.1033-1109)
Anselm. Archbishop of Canterbury,
disagreed wich William I and, later,
Henry 1, over whether kings or popes
had the most power withid the Church.

conquests on the North — = o ——— e

Aftican coast. He governed . . (

wisely, and founded the T[mcllﬂ(’f Coin of William I 1087 1100 Henry 1, son of

Sicilian civil service, He 911 Rello the Viking William [ William I, inherits

believed in religious and the Frankish king, 1066 Battle dies. Sons England, and seizes

tolerance, and his court had Charles the Simple, agree  of Hastings: William Normandy (1106).

many links that Vikings can settle in Normans Rutus

with the northern France. conquier and 1130 Roger 11 unites

Arab England. Robert rule Sicily, Calabria,

world. 1061 Normans conquer England and and Apulia.

Messina, Sicily. 1086 Domesday Book written. Normandy.  Seal of William II {Rufus)
CASTLES FEUDALISM FRANCE, MEDIEVAL UNITED KNCDOM, \

SRR = = HISTORY OF EUROPE HISTORY OF




NORTH AMERICA

NORTH AMERICA includes Physical features
the countries of Canada, the Northern North America has
. WO main mountain ranges:
USA’ and MCXlCO, as VVC)H the Rocky Mountains, vs?hich
as Greenland (the world’s form a huge barrier in the
largest island), the Caribbean islands, and the west, and the older, wooded

narrow isthmus of Central America that joins Appalachians in the east..
Berween them lie the fertile

the continent with South America. Most of the  Great Plains, crossed by the

population and industry are concentrated in River Mississippi. Northern
h b b i Canada lies within the Arctic
the northeast, which has a temperate climate. ol aid et of Misbios

The hotter south and drier west are thinly ~ s in the tropics. Between
populated, and few people live in the far north. Cf“éd‘l a“faf(hc ok are
= the reat cs.

['he USA and Canada are powerful, wealthy

countries, while Mexico and Central bl
z ; = A - aal gt Lannif
t ; Hederg 1, AT -
America have weak R S 5
. B £ “Matitre —
economies. ARCTIC 0C “““""’“""“s..,., e Rertittde Giornland
Chukchi Kaxafirt . Banks Pectice oy SPmerset i Nies Baffin Bav (Denmark)
Sea ¢ """”&é‘,,c‘w S0 Wicterial.  Wales ], 55&;’ #
- .Y vy
. :‘g < 2 & G"""*‘f“”};ﬂl —
BT rotic Clrele _”\'\ . ’ vy ".--_SI - ¢ eyetit
_ﬁ._(““ - Senthimptorn . ; 5 \‘\‘-,.'* >
@ S Hildton g, . o
| £ Hudson
Nuniivak | nekii. Bay Yrnd
Peninsti Al
| Bering e »
i > i Gulf
| M ewtian 1ta® of

Gulf
of

Mexico

Straits

natural wonders. [t was carved out of the rocks of Arizona
over millions of years by the River Colorado and its
tributaries. In places icis 1.8 km (1 mile 240 yds) deep.

Cross-section through North America

Travelling from California to the Adlantic coast,

the land rises to low coastal mouncains and | Cascade Range Rocky Mountains Great Atlantic Ocean
then up to the craggy Rockies. East Lakes \
: . . : \ .
of the Rockies are the flat, open Coast | Great Salt Great Plains, \ Appalachian "
\ :
grasslands of the Great . Range Lake or prairies, \ Mountains |I
) / A\

Plains, broken by the Pacific

Great Lakes. Just Oenn
before the east coast /
are the gentle

Appalachian

Mountains.

Approximately 5,800 |

3 cTurkiaix
e “aicas s,
e W OCEAN
DOMINICAN REP.
HAHAMAS J | Puerto Rico

Cnym;n Is. et | Anguilla gy
LK) HAITL | f.‘l 1/ ANTIGUA & BARBUDA
5 JAMAICA™ o) Virgin Is. ,’éﬁ, Mgn!s;rfm (WK
b s ST KITTS & NEVIS™ AR ELanpik (Fakti)
(— bl 57 LUCIA \DOM]-.\ICA
- aribbean grenapa. _ Mastinique (France)
Grand Canyon Sen % 3 BARBADOS
ol ’ . o -, ; " o Arub % STVINCENT &
The world’s longest vl.md gorge, the (Jrandl C:anyon, in the cosn RICASE | i B T A
southwestern USA, is one of North Americas most famous SOUTH Ann“ts TRINIDAD

AMERICA MNetht ¢ ToRAGO

Great Lakes

Lying berween Canada and the USA, the five
Great Lakes cover a total of 246,300 sq km
(95,096 sq miles) and contain one-fifth of
the world’s fresh water. Lake Superior is the

world’s largest freshwater lake; the others are
Huron, Michigan, Eric, and Ontario. They
are linked to the Adantic Ocean by the St
Lawrence Seaway, which enables ocean-going
ships to use inland ports.

0 ket 10060
& Miguelon —
{France! 7 mrifes Ten

ATLANTIC

{USA) British Virgin Is. (UK)

NORTH AMERICA FACTS

AREA 24,235,583 sq km
19,357,359 sq miles) |

PoruiarioN 465,000,000
INUMBER OF COUNTRIES 23

BIGGEST COU\‘TRY Canada

SMALLEST COUNTRY St Kitts and Nevis

HIGHEST POINT Dcmh/Mt McKmle}
(Alaska) 6 194 m (20,322 fr)

LOWEST POINT Death Valley (California)
86 m (282 ﬁ) below sea-level

LoNGEsT RIVER '\/I|55155|pp|

BIGGEST FRESHIWATER LAKE Lake Supcnor

n

611
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NORTH AMERICA

| Climatic zones

North American climates vary : -
according to latitude, alttude, '
and distance from the east or
west coast. A permanent ice
sheet covers Greenland, and Mountain” B
J cold tundra and taiga extend ‘ /E’é
over the far north. The lush Grasstand
| grasslands of the Great Plains S:rm’;!mm’/’/ '/ » 4
enjoy a warm, semi-arid climate.
In the southwest, the climate turns
from snowy mountains to desert.

Desert/

Mountain ranges
The Rockies, a comparatively
‘ new mounwia range, cun down
the west of the continent from
| Alaska ro Mexico, where
| they continue as the
Sierra Madre. West of
l the Rockies are the
| Coast Ranges. The older
Appalachians run parallel
to the east coast.

The autwmn
colours af the Canadian
forest are a brilliant display,
' Deciduous forest
Extensive deciduous
{broadleaf) forests cover
the area south of che Great
Lakes, and botl sides of
the Appalachians in
Canada and the USA.
Trapical rainforests cloak
parts of Central America.

Cacti in the
Sonoran Desert can

|
\ Oregon maple leaves
| survive drought. __

People

Most North and Central
Americans are descendants of
Furopean settlers. About 12 per
cent descend from black African

slaves. Few Native American
peoples survive. In recent
years, many Asians and
Hispanics have settled in
North America, increasing
its variety of cultures,
North America has a multiracial population. |
CLIMATE  CONTINENTS DESERTS  FORESTS  GRASSIAND
WILDLIFE

/N T~ Wetland

T Dropical rainforest

= Polar
_ Needlelea f
Sfarest

_ Deciduous

forest

Tundra

The norchern parts of Alaska and Canada lic within the
Arctic Circle. In the cool, short summers, the land thaws
enough o allow flowers o shoor up. Winters are long and
bitter, with temperarures dropping below -60°C (-767F).

The Roclies rise
Hp to 6, 187 m
(20,300 fi).

Cone

— Rivers aften
provide the
only access
ta the farest.

Needleleaf forest
Vast farests of fir, larch, pine, and spruce trees extend over
much of Canada and Alaska, broken only by lakes and rivers.
Coniferous forests also cover the slopes of the Rockies. The
higgest conifers are the huge redwoods of the US Pacific coast.

Canadian
Rockies

Great Plains

The Grear Plains, or prairies, of central
Canada and the midwestern USA are
often called the bread basker, because
much of the world's whear is grown there.

Long grasses of the Prairics

Deserts
Semi-desert and desert regions cover
northern Mexico and sourhwestern USA,

experiencing searing temperacures and Wetland
very low rainfall. They include che Great Covering 7,112 5q km (2,745 sq miles), |I

the Everglades in Florida, USA, are the
wortld’s fargest wetlands. Between Georgia |
and Florida, the Okefenokee Swamp

covers 1,355 sq km (GO0 s miles). ‘

Basin near the Rocky Mounins, the
Mohave Deserr, Death Valley, and
the Sonoran Deserr, which scraddles
Mexico's border with the USA.

| Resources

North America is rich in resources. <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>