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HOW TO USE THIS ENCYCLOPEDIA

If you cannot find the topic you want, then
turn to Volume 3. This volume includes an
index and gazetteer for the whole encyclopedia,
which will direct you straight to the page you
need. In addition, Volume 3 contains hundreds
of reference charts, fact boxes, lists, and tables
to supplement the information provided on the
main entry pages.

THE FOLLOWING PAGES WILL HELP YOU get the
most out of your copy of the Dorling Kindersley
Hlustrated Family Encyclopedia. The encyclopedia
consists of three volumes. Volumes 1-2 contain
nearly 700 main entries organized alphabetically,
from Aboriginal Australians through to Zoos.
To find the entry you want, simply turn to the
correct letter of the alphabet.

Introduction

Clear introductions are the
starting point for each
entry. The introduction
defines and provides an
overview of each subject.

THE PAGE LAYOUT

The pages in this encyclopedia have been carefully
planned to make cach subject as accessible as possible.
Main entries are broken down into a hierarchy of
information — from a general introduction to more
specific individual topics.

MEASUREMENTS AND
ABBREVIATIONS

Most measurements are supplied in
both metric and imperial units. Some
of the most common abbreviations
used in the encyclopedia are shown
below in bold type.

In the main entry on COLOUR,
the introduction explains thar
colours are different forms of
light, and that sunlight contains
- light of many different colours.

/
COLLEGES s SCHOOLS \\l}(l/,ll“l.t\ * COLOMBIA sce SOUTH AMERICA.,

COLOUR -
.l’\‘.
v form of light. Light is made up of

SUb‘enFrles e G! electromagnetic waves of
Sub-entries provide important varying lengths. The human eye detects

°C = degrees Celsius

°F = degrees Fahrenheit

K = degrees kelvin

mm = millimetre; cm = centimetre
m = metre; km = kilometre

in = inch; ft = foot; yd = yard

g = gram; kg = kilogram

oz = ounce; Ib = pound

Alphabet locators
Letter flashes help you find your way
quickly around the encyclopedia.

White light spectrum

Passing white light through a transparent triangular block called a
prism separates out the different wavelengrhs of light. The prism
refracts (bends) cach wavelength by a different amount, forming a
band of colours called a white light specrrum, or a visible specrrum.
The seven main colours are red, orange, yellow; green, bluc, indigo.
and violet. Red has the longest wavelength and violet the shorrest.
Here, a conves lens combines the colours back into white light.

A WORLD WITHOUT.€OLOUR would
be dull and uninspiring. Colour is a

ml = millilicre; [ = licre
pt = ping; gal = gallon
sq km (km?2) = square kilometre

additional information and expand on
points made in the introduction.

This sub-entry explains how rainbows

these different wavelengths and sees them
as different colours. White light — like
that from the Sun ~ is a mixture of all
the different wavelengths. Objects look
coloured because they give out or reflect

sq ft (ft?)= square foor
kmh = kilometres per hour
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)
c. = circa (about)

b. = born; d. = died; . = reigned

are caused by raindrops in the air.
* \—4

only certain wavelengths of light.

Colour and temperature
Objects at room temperature emit (give our)
clectromagnetic waves, but these waves are (00
long for human eyes to sce. Heating an objecr,
such as this steel bar, gives the waves it emits
more energy and

makes them shorter.
The waves cvenmually
become short enough  Steel bar at 630°C (1,170°F)

to be scen, and the ,

" Rainbow

If it rains on a sunny
day. you may well sce
a rainbow if you stand
with your back to the
Sun. A rainbow is a
curved white light
spectrum that forms
B when light is reflected
£ _and refracted by

raindrops in the sky.

The diagram here shows how a raindrop
splits sunlight into its constituent colours.

bar begins to glow. As
the bar's temperature

A cainbow ar dawn

L . Diffrace X rises, it glows with
re= §P5CUOSC0[I;€; different colours. Steel bar at 1,530°C (2,790°F)
An inscrument called a
spectroscope is used to N
analyze the light given out | vt i
by hot substances. Inside
the spectroscope, a prism
; or diffraction grating (a glass slide
Penguin rises scored with fine lines) splits light from a glowing
y Strong chest / through the water Labels substance into its component wavelengths.
muscles pull to break through /It’/p to F‘“‘“:° crtrin siciniay of Somicinity of
. 3 5 ~ Each { element gives out 2 uniq 4 ey o emesy o
act as rudders. down the wings. the surface. nboma,  gesoms, bhecme, | Hotstam
! % Hfac ’_d””ﬁ 2Va /\ The colour of a star gives 2
isible Y \ dluc o its age. To the naked
tmages. pectrum / e, i o e i e
\ A \ their true colours can be seen
Huddling reduces [ cemenes that make up the componnd. / " using a telescope. Young stars
are hos and glow with white
o KING PENGUIN o |
/ [ s 4 g of a sodiam flame Sodium flame Sensitivity of cone cells in the human eye cool and glow red or orange. A cluster of young stars
CIENTIFIC NAME Aptenodytes = L L= bt b -4 s o
‘ patagonica Joseph von Fraunhofer Golour isdhins s
o LSRN g Munsell colour system Congtlc N o ot cnboce
ORDER Sphenisciformes Describing colours exactly using words alone is not cards to march 1
o S hecie ——— casy. To avoid confusion, manufacruring industries use 35 % St Foe
F,u{nw  Spheniscidae standard colour-identification systems. The Munsell reference number of the o
isher| His Fe Ve i inter knows exactly wharfis wanted
| DistriBUTION Islands and ocean north B et | = B oy cone ke Crs ol vignoan. - (e . R
| " g It defines a colour by its Each colowr
of Antarcrica | 5 value (brightness), its ke *b"/f"""
= -— o make che firse chroma (strength), i
HaBITAT Coasts and open sea Fo s and its hue (position
T — il emission pociruen: | v
| Dier Fish and squid | || inthe specieiany &
4 / S1zE Length, including rail 95 cm ‘ 226 '
emperor penguins carry | (37.5 in)
5 . o . - v o T i -~ r, =T
chicks around on their feet. LiFESPAN. About 20 years ’ 7 _1‘ g
= | ol
EETEEEE R T Biography boxes | This biography Headings The heading Colour |
Most main entry pages have box describes The topic matching systems

refers to the way
designers use reference
numbers to match the
colours on their work
to the colours of
printers’ inks.

headings enable
you to see at-a-
glance which
subjects are
covered within
the main entry.

This data box
gives you key

facts about the
King Penguin.

biography boxes that tell you about
key people who have contributed to
our knowledge of the subject. The
encyclopedia also has single-page
entries on the life and work of more
than 50 major historical figures.

the u‘ﬂrk Oft/]e
physicist Joseph

von Fraunhofer.

Natural history data boxes

On the natural history pages, data boxes
summarize essential information about a key
animal featured in the entry. The box contains
information about the animal’s size, diet, habitar,
lifespan, distribution, and scientific name.




HOW TO USE THIS ENCYCLOPEDIA

This two-page
entry discusses
the main types

Knights and heraldry 495-6
armour 69

feudalism 329

INDEX
Volume 3 contains an index and a gazetteer. The index,

Volumes 1-2.

sub-entries, text

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

* page numbers in plain type (eg armour 69) send you to
es, and the refc

e section.

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

Craiova Romania 727 C7

Cremona Iualy 475 C3

Cres Island Croatia 105 B4

Crete Island Greece 403 E11

Crete, Sea of Mediterranean Sea
403 E10

Crimea Peninsula Ukraine 727 17

Croatia Country SE Europe 105

Crotone Iualy 475 G8

Illustrations

Each main entry is
heavily illustrated with
models, photographs,
and artworks, adding a
vibrant layer of visual

This annotation
tells you how
different colours
can be produced by

mixing red, green,

Annotation

The illustrations are
comprehensively
annotated to draw
attention to details of
particular interest and to

information to the page. and blue light. explain complex points.
COLOUR
Green - ;‘;f:’;ﬁ" Pigments Vellow = il
A pigment is a chemical that e red
Green and blue R only cerain colours Lsrhod

light mix 1o
give cyan

Blue Red and blse
light mix 10
fpire magenes

Coloured lights

Different amounts of red, green, and blue light can be
mixed to form light of any other colour. This process is
called colour addition. Unlike paints, red, green, and
blue are the primary colours of light. Equal amounts of
any two primary colours give a secondary colour
(yellow, cyan, or magenta). When all three primaries
are mixed in cqual amounts, white light is produced.

Colour television
The principle of dding
coloured lights is wed in
colour relevision. The
screen is covered with
tiny strips that glow with
red, green, or biue light
They are so small that, =
2 normal viewing
distance. the human eye
muxes the light coming

Painting with dots

“Pointillism” s 3 style of painting in which
an artist uses thousands of tiny coloured
dots 1o build up 3 picrure. When viewsd
close up, the colours of the individual dors
are clearly visible. Like the coloured serips
on 3 elevision sereen, the dots are 0o
small to be seen from farther away. When
viewed from 2 distance, the dots seem 1o
merge. giving arcas 3 single colour.

Thomas Young
“The English doctor and physicist Thomas Young
(1773-1829) carvied our many experiments 1o
prove that fight travels s waves. He realized thar
calours are light waves of different lengths, and that
nterference colouns ovcu where
light waves mcer and
combine. Young also
invesugated colour viston
In 1801, he proposed that
the human eye containg
three rypes of colour
sensor (now called
cone celh), sensitive
o blue, red. and

ORE

Reflecting colours
Objects have colour only
when light falls upon them,
because colours do nor exist
in total darkness. An object
thar appears one colour in
white light may look
different when illuminated
by coloured light. The
yellow pot in this sequence
of pictures appears yellow
e Bghe only in white light.

DyEs anp
PAINTS

from white light. This process giee green
is called colour subtraction.
Yellow, magenta, and cyan are
primary pigments. Each
absorbs one of the primary
colours of light and reflects the
other two. For example, a
yellow pigment absorbs blue
light bur reflects green and red,
which mix to give yellow. An
equal mix of all three pigments

Gon

i Vellow: cpam.
absorbs all the colours from Magenss and ren ol g i
white light, giving black. i 1o gove e 1o g dlack

Colour printing
To print a full-colour
picrure. three ungle-colour
images are printed on w0p of

up of tiny coloured dots
The dots overlap and absorb.
the right wavelengehs of
ight to give all the ocher
colours required. A black
image 1 then 3dded to
make the picture sharper

Scartermg and interference
Two other processes, called scartering and
interference, can remove colours from the
spectrum. Interference occurs when light
from two sources meets and combines. In
scattering, some parts of the spectrum are
bricfly absorbed by particles of matter and
then radiated out again in all directions.

Soap bubble o

When white light strikes 8 conates 2 pastern
soap bubble, it rflects OFf o brighe calours
both the inner and outer  and dark bends

surfaces of the bubble. The
reflecred light rays
interfere, making

White light
The yellow pot
nﬁcu:rh:lvd
nm"mm@..
spectrum, but
absorbs the blue part
Red light
The yellow pot
reflecs red light,
10d therefore
appears red when

illuminated by
red light

Using interference
s.m-...fmmh.mn,md\ {

light rays splis up and
interfere. The interference
patterns show the points of
pn——

- Green light
When illuminazed
by green light. the
yellow pigment
reflect the green

, lightand o

EYES AND
SEEING

Magenss

Mixing paints

Paines are pigments mixed with water
or oil. Any calour except white can
be made by mixing the three priumary
pigments. Mixing paints has the
effect of evenly mixing the pigment.
and sbuorbing more of the white
light spectrum.

Find out more

The Find Out More lines at
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.

On COLOUR, the Find
QOut More line directs
you to the entry on
PRINTING, where there is
a detailed explanation of
the colour printing
process and how printing
presses work.

227

PRINTING’S Find
Out More line
sends you to CHINA,
HISTORY OF, which
lists ancient Chinese
inventions,
including printing.

which comes first, lists all the topics mentioned in the Crusades 247, 883 of primate.
encyclopedia and the pages on which they can be found. Knights of Malta 70

The gazetteer follows on, with references to help you E“Eh“ "és' J";’s“f“ 3

find all the features included on the maps. Kn:\:f:ig;:;is ('ﬂ'm[ogy &1 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.

| PRINTING

- - [
Timelines The PRINTING timeline :tretc/;t:/
An entry may include  from the printing of the first

books in ancient China to the
computerization of
modern printing.

a timeline thart gives

the dates of key events

in the history or

development of

the subject.

COLLECTION PAGES

There are more than 70 pages of

photographic collections, which

= follow main entries and provide a
visual guide to the subject. They
are organized under clear headings.

The entry on the history of China is
Jollowed by a collection page showing

Chinese jewellery and ornaments.
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HOW TO USE THIS ENCYCLOPEDIA

CONTINENT AND
COUNTRY PAGES

The encyclopedia contains entries on all
the world’s continents and countries,
each containing a derailed map.
Continent entries focus on the physical
geography of the region; country entries
provide information about the sociery
and economy of the country. Below is
the single-page entry on the
Netherlands

12 5 ] :
The countrys flag appears by its name. e

Locator map

A small map in che top left-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 Netheriands' position in Europe. o

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 thar shows
how distances on the map relate to
actual miles and kilometers. The
compass shows you which direction

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 it on the
map by locating the third square along
(C) and the ﬁurth square down (4).

Population density

A population densicy diagram shows
how many people there are to every
square mile or square kilometer.

o

KEY TO MAP
—— International border Lake
wesne Disputed border @7 Seasonal lake
—  Railroad Canal
4 Inwemational airporc ' Waterfall

@ Capiul city
@ Major town
o Minor town
s Spor height (feer)
v Spot depth (feer)

NETRALL e BALL GAMES

2o

== NETHERLANDS

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 reclaiimed abour one-third of the

land from sea or marshland by enclosing the area with carth barriers,
or dikes, and draining the water from ir. Despite being one of the

| mast 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.
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Physical features

The Netherands is mainly flat. with
27 per cem of the land below sea
level. and protected from rhe sca by
natural sand duncs along the coast,
and by anificial dikes, Wida, sandy
plain cover moss of the re 9 the
country, falling into a few, low hls
in the casern and southern parcs B
the country.

Country file

On cach country page there is a fact
box conraining key deails about the
country, such as its population, capital
city, area, currency, political 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 rough guide w0
the availability of medical facilities.
Life expectancy — how long an average
person can expect to live.

Climate

A climate diagram gives details of
rainfall levels and temperatures in the
country, region, or continent.

Average Average
summer winter
temperature remperature
Single country’s Au;m%;
average in capital city rainfa
Average Average
summer winter
temperature temperature
Regional average is Average
the average of all rainfall

capital cities on map

Concise explanation of the country’s
main physical characteristics.

Land use

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

Most of the land in the
Netherlands is used for farming.

Urban/rural split

A small diagram shows the percentage
of people living in urban (buile-up)
areas and rural (country) areas.

— The majority of people in the

h 1 -
;’l;uﬁi;a’e:::i; St /k/ ) Netherlands live in urban areas.
Volume 3 of the Encyclopedia This strand is crammed full of information et I

contains an illustraced reference
section with essential facts, figures,
and staristical dara, 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 BC to the presenc day,
together with the dates of major wars,
revolutions, battles, and great leaders.

Living world

The centrepiece of this strand is a
detailed guide to the classification of
living things, supported by lists of
species in danger, and many other
facts about the natural world.

about television, theatre, music, art,
philosophy, archirecture, literarure,

dance, and much

CLASSIFYING LIVI

—

Science

A double-page

spread on the periodic table is

supported by key data on the
weather, mathemartics, the Earth and the

Universe, and measurement conversion tables.

10




AARDWOLEF see I

IYENAS « ABBASIDS see ISLAMIC EMPIRE

THE ABORIGINALS settled the

total isolation from the rest of the world,
- existing by hunting and gathering. In the

the Aboriginals off their territories. Today,
many feel isolated from white society, but
still try to preserve their tribal identity.

Ways of life

| Traditionally, Aboriginals lived by hunting and
‘ gathering. They were nomadic, roaming over large
stretches of territory,
setting up temporary
| camps near watering
| places, and moving
on when food
supplies were
exhausted. They
traded with other
tribes, exchanging
goods such as spears.

Lightning Man, also

{’unu'n as JVHIH{ITTgUH

Dreamtime
The Aboriginals believe that

Dreamtime is a period when
Ancestral Beings shaped the
land, creating all species and
human beings. These beings are
thought to live on eternally
in spirit form. Human beings
are believed to be a part of
nature, closely associated
with all other living
things. Images of
spirits of Dreamtime,
such as Lightning
Man, cover sacred
cliffs and caves in
tribal areas.

ot

Barrkinj — wife
Y — wife 7

of Lightning Man -

Uluru (Ayers Rock)

Aboriginals believe that

such as Uluru in central

Australian continent more than

40,000 years ago. They lived in islaads Ly, % \Y;.\"

18th century, the Europeans arrived, forcing

the Australian landscape, and established customs
and traditions still followed roday. They have left
evidence of their presence in the many sacred places,

as a sacred place by the local Aranda people. Once
called Ayers Rock by the Australian government,
the rock regained its Aboriginal name in 1988.

ABORIGINAL AUSTRALIANS

_ Some early peoples Aboriginal histOI'y

Aboriginals first reached Australia during
the last Ice Age. Sea levels were low, and
they were able to cross from southeast
Asia over land bridges and small stretches
of water. When the ice melted and sea
levels rose again, the continent was
completely cut off. Initially, the setclers
clung ro the coasts and rivers, but
gradually moved across the continent.
By the time Europeans arrived, there
were about 500 different tribal groups
living in Australia.

crossed by means

of a land bridge.

s\

Uluru | y
E* fi
) - »

. Sertlers stayed

[ near the coast
and rivers

where more

food was
available.

Hunting and gathering

Aboriginals lived by hunting animals such as
kangaroos, and supplemented their dier with wild
plants, nuts, and berries. The hunters used spears with
stone blades and wooden boomerangs, a type of missile
thar flies back ro the thrower. Some tribes developed an
elaborate sign language, so that they could send silent
messages to each other when they were stalking game.

LA A

Aboriginal hunters used silent signals ro avoid
disturbing the game. The sign for kangaroo starts
with a closed hand and moves to an open shape.

Corroborees

Aboriginal peoples have handed down
stories, songs, and traditions from generation
to generation. This culture is kept alive ac
corroborees, ceremonial dances where tribes
gather together to retell the tales of Australia’s

past through songs, music, and dance.

Lighming Man wes | Aboriginals today

believed to have created |
thunder and

European colonists arrived in Australia in 1788,
lightning.

and displaced Aboriginal tribes from their
territory. Today, there are about
250,000 Aboriginals in
Australia, many of whom

live in urban areas. Although
there is still discriminarion,
Aboriginals are beginning to
benefit from government aid,
and to assert their civil rights.

Land rights

When the Europeans arrived in
Australia they claimed that the
land was Zérra nuflius, chac ic
belonged to no one, and that they
were entitled to occupy it. More
recently, the Aboriginals have
campaigned to regain their lost
territory and sacred sites. In 1993,
the Australian government
reversed its Térra nullius policy.

Education

During early contact with the
Europeans, Aboriginal languages
were lost or fell into disuse. In
1972, the government established
a bilingual education programme.
Many children are now taught in
their tribal languages before learning
English. Books, radio, and television
broadcasts are all available in many
| Aboriginal languages.

the Ancestral Beings created

Australia. This is revered

FIND OUT ART, AUSTRALASIA AUSTRALIA AUSTRALIA, COOK, JAMES MYTHS AND RELIGIONS SOCIETIES,
MORE HISTORY OF AND OCEANIA HISTORY OF LEGENDS HUMAN
11




ACCELERATION see FORCE AND MOTION

ACIDS aAnD ALKALIS

=,

ik

LEMON JUICE AND VINEGAR taste sour because
they contain weak acids. An acid is a substance
that dissolves in water to form positively
charged particles called hydrogen ions (H*).
The opposite of an acid is an alkali, which dissolves in
water to form negatively charged ions of hydrogen and

oxygen, called hydroxide ions (OH™). Alkalis are “anti-

acids” because they cancel out acidity. Toothpaste,

for example, contains an alkali to cancel out acidity

in the mouth that would otherwise damage teeth.

pH scale

The concentration of hydrogen
ions in a solution is known as its
pH. Scientists use the pH scale
to measure acidity and alkalinity.
On the pH scale, a solution with
a pH lower than 7 is acidic, and a
solution with a pH greater than 7
is alkaline. Water is neutral, with
a pH of 7. A solution’s pH can
be tested with universal indicator
solution or paper, which changes

Strong acids

The more hydrogen ions
an acid forms in warter,
the stronger it is, and the
lower its pH. Strong
acids, such as sulphuric
acid and nitric acid,

/
.

5

Sulphuric
are very dangerous i
and must be -
handled
carefully.

FoOn
colour in acids and alkalis. I ’
Sugar—— 0 kb
Universal indicator  Universal . L
pH colour chart indicator paper Sulphuric acid
Concentrated sulphuric acid will dehydrate
(remove water from) any substance with
P ol which it comes into contact. For example,
» the acid dehydrates sugar, a carbohydrate, o
leave a mass of smouldering black carbon.
Digestive
uices: ey
‘;H I HYdI‘();l;l.lor)c acid Corb
Tanion / Nitrogen /
Juice: dioxide gas
pH 3 and smoke
are given off
as acid
Acid reacts
rain: with cork.
pH 5
Nitric acid
Organic marter, such as paper, cork, rubber,
fabric, and skin, is rapidly decomposed by
nitric acid. The acid is so corrosive because
it oxidizes (supplies oxygen to) any marerial
‘ZZ’Z“” with which it comes into contact.
0d:
pH74 . =
Lokl at Svante Arrhenius #*
(pH 8-9) Swedish scientist Svante
Ohieni Arrhenius (1859-1927)
cloundr: won acclaim for his research
pH 13 into how compounds form

Household cleaner
(pH 10)

ions in solution. This

work led him to realize
that it is hydrogen
ions thar give acids
their special
properties.

There is a tremendous
[fizzing as hydragen
gas is given off.

Hydrachloric
acid

Zinc replaces the
hydrogen in the
acid to form zinc

chloride.

Zinc
nuggets

\
\

=

Acids and metals

Even the weakest acids cannot be stored in metal containers
because acids are corrosive to most metals. When an acid reacts
with a metal, hydrogen gas is given off and the metal dissolves
in the acid to form a compound called a salt. The reaction is
very violent with metals such as potassium and sodium, and
quite vigorous with metals such as magnesium and zinc.

Copper
nitrate

Salts

When the hydrogen in an acid is replaced by

a metal during a chemical reaction, a neurral
compound called a salt is formed. For example,
when copper reacts with nitric

acid, the copper takes
the place of the
hydrogen to make
the salt copper i
nitrate. Like ather
metals, copper
forms a variety of
salts when mixed
with different acids.
Most sales are crystals,
and many are coloured.
Some salts, such as sodium
chloride (common salr),
oceur naturally.

Acid industry

Acids are widely used in
industry because they react so
readily with other materials.
For example, sulphuric acid is
used in the production of dyes
and pigments, artificial fibres,
plastics, soaps, and explosives.
The acid is made by sulphur
and oxygen reacting together.

‘_.\-w‘&

Sulphuric acid

5 i

Copper
turnings

Copper sulphate

Copper
chloride

Acid rain

Burning fossil fuels to produce energy
for use at home and in industry releases
polluting gases into the air. The gases
dissolve in water in the clouds ro form
nitric acid and sulphuric acid. This warter
falls as acid rain, which erodes stone
buildings and statues, kills trees and
aquatic life, and reduces the soil’s fertilicy.
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ACIDS AND ALKALIS

Bases and alkalis

The acidity of vinegar (ethanoic acid) =
can be neutralized, or cancelled out, by
adding chalk (calcium carbonate). Any N
substance that neutralizes acidity, such
as chalk, is called a base. An alkali is a
base that dissolves in water. An alkali’s
strength is measured by the number
of hydroxide ions it forms in water.
Strong alkalis, such as sodium
hydroxide, are just as corrosive

as strong acids.

The mixture inIEr,”/—-
out of the flask.

Testing the mixture with

universal indicator

solution proves that it is

now neutral — the aria’i!y
has been cancelled our. _—————

Chalk and
vinegar react
rogether and a salt called

release carbon calcium ethanoate. ,

dioxide gas. /

The product

of the reaction is

Soaps and detergents

Alkalis are good at dissolving oil and grease, so they are
widely used in the manufacture of soaps and detergents.
Most dirt is bound to skin, clothes, or eating utensils
by grease. The grease makes it difficult to remove

the dirt with water alone, because water
and grease do not mix. A soap or
detergent, such as washing-up
liquid, breaks the grease up
into tiny drops and
allows the water to
wash away the dirt.

Oil slicks

Accidents with oil tankers at sea
can crearte huge oil slicks (spillages)
on the water’s surface. Strong
detergents called dispersants may be
used to break up the oil. Wildlife
experts use weaker detergents, such
as washing-up liquid, to clean the
feathers of oil-coated seabirds. If
the birds’ feathers — which usually
keep them warm and dry — become
clogged with oil, the birds may lose
their buoyancy and drown, or die
of exposure to the cold.

Once the washing-up
liguid has broken doun
the grease, the water can
wet the plate and dissolve
the rest of the dirt.

Batteries

Acids, alkalis, and salts are electrolytes, meaning thar they
conduct electricity when in solution. Batteries consist of an
electrolyte — usually in the form of a moist paste or liquid —
between two rods or plates called electrodes. The most
common battery is the dry cell, which uses the sale
ammonium chloride as an electrolyte. Long-life batteries
contain alkaline electrolytes, such as porassium hydroxide;
car batteries have electrolytes of sulphuric acid.

Alkali industry

The main raw material in the alkali industry is brine
(salt water). Sodium hydroxide, which is used to make

Car battery

Long-life

battery

‘Dry cell

- Neutralizing acids

An alkali and an acid react together to give a
| neutral salt. In addition, hydroxide ions (OH-)
in the alkali combine with the acid’s hydrogen
ions (H*) to produce water (H,0). In daily
life, problems of unwanted acidity are solved

by adding an alkali of the appropriate strength.

Soil acidity

The pH of soil varies from
area to area. Few crops grow
well in highly acidic soil,
because the acid dissolves
vital minerals thac the plants
need for healthy growth and
allows them to be washed
away. Farmers trear acidic soil
by spreading lime (calcium
oxide) over their felds. This
is a cheaply produced alkali
made from limestone. It
neutralizes the acid in the
soil, making it more fertile.

Farmer liming acidic soil

Curing indigestion
The human stomach uses
hydrochloric acid to break
down food. Some foods
cause your stomach to
produce so much acid that
it gives you discomfort.
Stomach powders or
indigestion rablets can cure
this. They contain weak
alkalis that neutralize the
acidiry, bur do not harm
your stomach, or react too

Stomach powder fizzes
as it reacts with lemon
Juice (citric acid).

Y
oA

vigorously with the acid.

Bee and wasp stings

A bee sting is painful because
it is acidic. Trearing the sting
with a weak alkali, such as

soap or bicarbonate of soda,
relieves the pain by neutralizing
the acid. In contrast, a wasp
sting is alkaline, so it can be
neutralized by a weak acid,

such as vinegar or lemon juice.

Fritz Haber

In 1908, the German chemist Fritz Haber
(1868-1934) developed a process for
making the alkali ammonia, which is
used to make fertilizers and explosives.
| The Haber process involves reacting
nitrogen from the air with
hydrogen art high pressure and
temperature. Haber later
devised a way of making nitric
acid by heating ammonia in air.

soaps and paper, is produced from brine by electrolysis
(passing electricity through it). Brine will also absorb
carbon dioxide to make sodium
carbonate, which is used in
textile treatment, photography,
and glass making.

Timeline

¢.600 BC The Phoenicians
use alkaline wood ash to
make soap.

Electrolysis of brine
to make sodium
hydroxide

11th century AD Arab

and hydrochloric acids.

1780s World's first sulphuric
acid factory opens in France.

chemists make sulphuric, nitric,

1887 Svante Arrhenius
proposes that it is hydrogen
ions that give acids their
special praperties.

1865 Ernest Solvay, a

Belgian chemist, develops the
first commercially successful
process for making the alkali,
sodium carbonare, on

a large scale. 1908 Fritz Haber invents a
process for making ammonia.

1909 The Danish chemist
Saren Serensen (1868-1939)
devises the pH scale.

Sodium carbonate

FIND OUT ATOMS AND BEES AND CHEMISTRY DIGESTION ELECTRICITY MIXTURES AND PoLLUTION ROCKETS SoIL
MORE MOLECULES WASPS COMPOUNDS




ACRYLICS see PLASTICS AND RUBBER * ADOLESCENCE see GROWTH AND DEVELOPMENT « ADRENALINE see HORMONES AND THE ENDOCRINE SYSTEM

ADVERTISING anD MARKETING

WHEN A COMPANY WISHES TO SELL or improve the Copy line gives us

product information.

sales of its products or services, it may decide to Hetes thie tyes-mabling
: . ompany Pirelli us
m===m advertise. Newspapers and magazines carry 5 S
advertisements, as do billboards, television, and radio. Gahing Veigs w0

advertise its tyres’
Marketing is the wider process of creating a product or , road-holding abilicy
service, advertising it, and selling it. AT

. . éﬂ wa CONTROL.
Advertising and marketing are vast . - _ P
industries that affect all our lives. '

CHANEL!

How advertising works " Image
Advertisements use humour and athlete __— i s e o

product image that will appeal
to particular customers. An
advertisement for perfume, for

strong images o get our attention.

Short, memorable catchphrases called : e
The striking

slogans become associated with the image of an "'*i_“’t‘)“l’]:’ “‘3‘«‘1 P“";_“_‘mt,”"ag“
. . s (&) cau }’ an SOP isacaaon.
product. An advertising campaign athlete in Wil ks piorscalitins s

high heels be shown endorsing a preduct

often combines posters and television
to strengthen its image.

4 =i grabs our
advertisements so that repetition

artention.
ensures people remember the product. B Doduct name
% e
Marketi ng Market research
The purpose of market
A company’s marketing strategy includes research is to find out what
market research, product development, sore of people are likely to

blici d e a s £ el buy a product, and what
publicity, advertising, an pomt OrI sal¢ il e ke buy ot

displays. The marketing department researches  product racher than
the products people want, and works with a;Pf_hf;r Rescarchers get
other departments to make sure that products % iformation from

g . interviews, questionnaires,
meet the customer’s needs and expectations. and government staristics.

Point of sale
Shops use posters and
display units to encourage

Public relations
Many companies use public relations, or PR,

to improve their standing with the people who 8 - people ro buy products.
buy their products. The two main branches of | ': T P ~ > X Point of sale displays try o
PR are research and communication. Research ‘ ﬁ-.’ iy | catch the customer’s eye
tries to find out what people think about the = s - "‘W 3 4 where he or she can buy the
company and its products. Companies :’i.' . \} S -‘ﬁrt i product immediately. Shop
communicate with people through press | 1 — e L window displays aim to
coverage, advertising, and sponsorship. I Pepsi-Cola painted Concorde blue to gain publiciry. draw customers into a shop.
Advertising agencies i iyl

combined

Companies use advertising agencies to advise them on  witha

their advertising strategy. Advertising agencies conduct ’”“’f .
. ~ ~ . track, andg

m'arkfj:t researgh, plan which forms of.medla II;;IC i i

client’s advertisements should appear in, and finally

prepare the client’s advertisements.

Production

The advertising agency hires a production
team to film the advertisement. This will
include a producer, who supervises the

rehearsal schedule, and a director, who Advertisement

directs the action when the commercial is Once the advertisement has been completed, it is shown to

being filmed. Once the film has been shot, the client. If the client approves the film, it is taken to the
Storyboards a sound track is added. The sound track television stations to be aired. Television advertising is by far
The first stage of producing a television advertisement is to may be a voice-over repeating the product the most expensive form of advertising, but it is the most
present a storyboard of ideas to the client, showing how the final name and a catchy tune called a jingle. effective since it reaches people in their own homes.
advertisement will look. A storyboard looks rather like a comic 2 S
e oo oe ot ool R Disox Euwae Mowsr Suors Taevson Typeaw

' ORE FILM-MAKING INDUSTRY

s
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AFGHANISTAN see ASIA, CENTRAL

AFRICA

THE SECOND LARGEST CONTINENT after Asia, Africa is
¢ dominated in the north by the vast Sahara Desert and

in the east by the Great Rift Valley. A belt of rainforest

lies along the Equator, and grasslands provide grazing
for herds of wild animals. Africa is home to many different peoples, each
with their own distinctive languages and customs. Islam and Christianity
are widespread, but many Africans adhere to their own traditional beliefs.

Madeira
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Mountains rise from
®  the Grear Rift Valley.

1000
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Zanzibar
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SEYCHFLLES

Okavango Delta

Many rivers end in deltas at the sea, but
the Okavango River in southern Africa has
a delra that forms a swamp in the Kalahari

INDIAN

The Nile is the world’s longest river.
From its source in Lake Vicroria, it
flows 6,695 km (4,160 miles) north
through Uganda, Sudan, and Egyprt 1o
the Mediterranean Sea. Africa’s third
longest river, the Niger, flows 4,180 km
(2,597 miles) in a big loop through
western Africa, ending in Nigeria in

a delta bigger than that of the Nile.

Physical features

Most of Africa is a high
plateau covered with deserts,
lush rainforests, and dry
grasslands. It is crossed by
rivers, which bring water

to dry regions and provide
communications. Although
they lie on the Equator,

the high peaks in the east
are snow-capped all year.
Africa has several volcanoes.

Sahara

The world’s largest desert,
the Sahara, covers much of
northwestern Africa. [t has
an area of 9,065,000 sq
km (3,263,400 sq miles)
and is rapidly expanding
as land ac its edges is
avergrazed. With less than
100 mm (4 in) of rainfall
every year and daytime
temperatures of up to
50°C (122°F), only a few
specially adapted plants

and animals survive here.

River Nile

River Nile at
Aswan in Egypt

Great Rift Valley

The mountains of
Echiopia are divided by
the Grear Rift Valley

thar sererches 6,000 km
(3,750 miles) north from
Mozambique, through east
Africa and the Red Sea,
into Syria. The valley is
formed by massive cracks
in the Earth’s crust. It is
up to 90 km (55 miles)
wide, and in millions of
years will eventually divide
the African continent.

Desert. The Okavango rises in Angola and i
flows 974 km (605 miles) to Borswana, Sinsn Bt
where its delta and swamps cover mare Ethiopia
than 22,000 5q km (8,500 5q miles).
" Cross-section through Africa Ruwenzori Grear  Mr Kilimanjaro
Africa rises sharply from the Atlantic Ocean Mountains  Lake Rifi 5895m
up to about 1,000 m (3,280 ft) before \ Victoria Valley (19,341 f2)
dropping down into the marshes of Lush, wet Mz. Stanley \ b /
the Zoive Bavin; The Zaire Basin 5110 m \ 1 Indian
Sao \ ) | Ocean

Ruwenzori Mountains
and Grear Rift Valley
| lie to the east, and the
plateau falls gently to
the Indian Ocean.

(16765 fi)

Tomé

Atlantic Ocean

Approximately 4,100 km (2,550 miles) from A 1o B

AFRICA FACTS

AREA 30,335,000 sq km
(11,712,434 sq miles)

POPULATION 783,800,000
NUMBER OF COUNTRIES 53

BIGGEST COUNTRY Sudan

SMALLEST COUNTRY Seychelles

ﬁi(i{ST POINT Kilimaniar?l'anzania)
5,895 m (19,341 fr)

LonGEsT River Nile (Uganda/Sudan/
Egypt) 6,695 km (4,160 miles)

BIGGEST LAKE Lake Victoria (East Africa)
68,880 sq km (26,590 sq miles)
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Climatic zones .

Although most of Africa is
warm or hot all year round,
the climate varies greatly
because of the wide range of
landscapes. Parts of the north
coast have hot, dry summers
and cooler, moist winters.

Desert regions have cold nights, et —

scorching hot days, and almost  rainforest
no rain at all. On the Equator
the climate is hot and humid, Wetland ___
with high rainfall. Mountain
Fantastically

regions have warm summers
and cool winters.

shaped dunes are
formed by strong
_ desers winds.

Deserts

About 40 per cent of Africa is desert. The Erg of Bilma in
Niger is part of the vast Sahara. In Arabic, erg means a sandy
expanse. The sand is blown by the wind into ripples and into
huge dunes, some of which may be nearly 200 m (650 fr)
high. Two other main desert arcas are the Kalahari and the
Namib, both in southern Africa.

=

ropica
Dense, tropical rainforest covers less than 20 per cent of
Africa. The most extensive areas lie close to the Equator

in West Africa and in Central Africa’s Zaire (Congo) Basin.
Thousands of species of tree flourish in the hot, humid
climate, which produces rain all year round. However, large-
scale felling of trees for timber hardwoods, such as teak and
mahogany, threatens to destroy this environment.

| Desert

/ Grassland

. Mountain

Occasional —~
stunted trees offer
animals some protection
ﬁ'{ﬂh’ r}?( ifd?}'}") sun.

Many sireams and

rivers cross the
rainforest.

Evergreen
Scrubland

Much of the northern
coast of Africa has a
warm Mediterranean
climate. Coastal cliffs

and hills are covered in
sparse, low-growing, often
fragrant plants and shrubs
that are able to thrive in
the poor, stony soils.
Many of the plants have
thorns and small, leathery
leaves to prevent them
from drying out in the
fierce hear of the sun

Baie de Souhalias, Algeria

maisture in
the heat.

and frequent sea breezes.

Savannah

About 40 per cent of Africa is covered

with savannah, which is the name

given to grassland with scatrered

trees and shrubs. This type

of land forms a wide loop
around the Zaire (Congo)
Basin. Vast herds of grazing
animals, such as antelopes
and zebras, move around
the savannah secking fresh

grass (o eat.

Masai Mara,
Kenya

Low shrubs cover some of
the mountains’ lower slopes

and foothills.

Mountain
Africa’s highest ranges include the Drakensberg, in southeast Africa, which runs for
about 1,130 km (70 miles) through South Africa and Lesotho and forms pare of che
rim of the grear South African Plateau. The highest point is Thabana Ntlenyana at
3,482 m (11,424 ft). Even higher mountain ranges are the Arlas range in Morocco,
and the Ruwenzori on the border berween Uganda and Congo (Zaire).

—

People

One in eight of the world’s
people lives in Africa, mostly
along the north and west
coasts, and in the fertile
river valleys. Although
traditionally people live in
small villages, a growing
number are moving to
towns and cities to look
for work. Birth rates in
many countries are high
and families are large.
About half the population

is under 15 years old.

Resources
Africa has many resources, but they are unevenly distributed.
Libya and Nigeria are leading oil producers, southern Africa
is rich in gold and diamends, and Zambia is a leading copper
producer. Tropical forests yield valuable

timber but are being felled at an
alarming rate. Africa is a leading
pl'()dul.‘:'r (TF cocoa hl‘dns.

cassava, bananas, coffee,

e P

.

and rea.

Cocoa beans
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plants are able

to retain their

e Rae .

Ghanaian girls Tanzanian girl  Egyptian boy and pod S Diamond
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CIVILIZATION IN AFRICA BEGAN TO appear more
than 5,000 years ago with the rise of ancient Egypt.
From about 2,500 years ago in sub-Saharan Africa,
many other different kingdoms also developed. The
Sahara acted as a barrier to keep this area separate from the
rest of the world until the arrival of Arab traders in the 8th
century. From the 15th century, the arrival of Europeans, the
subsequent slave trade, and European imperialism had

a profound effect on the continent. Since the 1950s, all
African nations have reclaimed independence, although
modern Africa continues to struggle with its post-colonial
legacy and environmental problems.

Ancient empires
North Africa was in a good position 1
to trade with western Asia. This caused .
rich empires to develop, including Meroé -
(modern Sudan, ¢.600 BC—AD 350), and
Aksum (a trading state in northern
Ethiopia, ¢.100 Bc-AD 1000). Ghana
(in West Africa, c.500-1300) developed
for similar reasons.

Meroé
L]

\ & L
Ghana  Ajsum

Meroé

From the city of Merog, the
Kushires controlled trade in
the Red Sea and the Nile
River from 600 BC. They
exported luxury goods, such
as ostrich feachers and leopard
skins, and buile fine temples
and flac-topped pyramids
over the graves of their dead.

Ruined temple, Meroé

Ghana

Ghana (located on the borders of modern
Mali and Mauritania), one of Africa’s most
important empires, controlled the trans-
Saharan trade in gold. Ghana's kings wore
gold jewellery, and gold-embroidered clothes
and turbans. Surviving gold arcefacts show

the incredible wealth of this kingdom.

Heads of gold, often of royalry,

played an important part in rituals. _

Carving was made of ! Head

wood and coated weighs
% with gold. L5 kg
(3 lbs).

 Sealny Kianim

Aksum
From ¢.300, Egyptian scholars

Rings were often
_ decorated with ﬂr)wfr;.

Figures

were

artached introduced Christianity to Aksum,
to royal 2 which then became famous as
thrones, /8 a holy city. During this period,
Aksum took over the empire based
at Merog. Aksum’s people builc
Bird tall, stone stélae (monuments)
ornament Finger rings . to mark the tombs of dead kings.

Early inhabitants

Humans have inhabited Africa for 4 million years.
The Sahara was once a fertile land rich in plants
and animals. But thousands of years ago, it dried
up, and people moved south to the
savannah to farm there.

5 Ve |

1

Vegetable
dye

-

fi

Rock paintings
Rock and bone pictures
often depicted everyday
events, such as dancing,
hunting animals, and fishing.
Painters used animal fac
coloured with vegerable dyes.
| Animals

Painted bone

Nok culture
The earliest evidence of Iron
Age serdement is called the
Nok culture (500 Bc—aD 200),
which existed in what is now
central Nigeria. Nok people
lived in farming communities.
They made iron weapons and
tools for farming, and also
produced fine terracotta sculptures.

Terracotta head, Nok culture

Spread of religions

From the 8th century, trade, conquests,
and colonialism spread religions such
as Islam in Africa. In North Africa,
Islam completely replaced traditional
religions, which often included

the worship of ancestors.

Festival mask

Ancestor worship

In many parts of Africa, communities had sacred
shrines where they placed offerings for the spirits
of their dead ancestors. Today, during certain
annual festivals, members of the community wear
special masks, sing, dance, and tell stories in
honour of their ancestors.

Islam

By ¢.800, Middle Eastern
Arabs had taken Islam to
North Africa. From the 11th
century, trade helped spread
[slam across the Sahara

into West Africa and up

the River Nile into Sudan.

Ait Benhaddou, Morocco

Slave trade

By the 1470s, the Portuguese were rrading

copper, brass, gold, and slaves with Benin in

West Africa. In the 1480s, the Portuguese
arrived in the islands of Principe and Sao
Tomé in the Gulf of Guinea, just off the
west African coast. They established sugar
plantations, and forced African caprives
(mainly kidnapped in Senegal and Gambia) to
work as slaves on the plantations. This was the
beginning of European domination in Africa.

Plaque showing Portuguese soldier, 1500s
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Colonialism

During the 1800s, Europeans colonized areas
in Africa, introducing Christianity, and taking
economic control. They used African workers
to grow or mine precious raw materials, but

sent the materials to be manufactured in Europe
and America — where profits stayed. During this
period, slavery was at its height as Europeans

kidnapped Africans to work in the Americas.

colonies, traditional
ancestor worship
combined with
Christianity to

Traditional
witch

doctors

produce a religion

called voodoo.

Christianity

Europe sent missionaries
to Africa o set up
schools and churches,
and to convert Africans
to Christianity. They also
tried to abolish African
traditional religions,
often punishing those
who still practised them.

World Wars I and 11
Although both world wars were European,
thousands of Africans lost their lives as colonial
rulers forced them to join the army. One

cause of World War I was German resentment
against other European countries during
colonization. In World War II, North Africa

| became a barttleground, as German and Italian
forces invaded British- and French-ruled territories.

World War I

When World War I broke out in 1914, the Ottoman Empire
controlled North Africa. The Egyprians colluded with the
British to overthrow Turkish rule, and they were helped from
1916 to 1918 by the eccentric soldier and author Thomas
Edward Lawrence (1888-1935), who became famous as
Lawrence of Arabia. After the war, Egypt became a British
pratectorate but signed a treaty for independence in 1922,

Herero and Nama tribes fight German
colonialists, Namibia, 1904

African resistance

Africans strenuously resisted
colonialism. The Ethiopians
fought to stay independent
and won (1896); Zimbabwe
and Sudan rebelled against the

Scramble for Africa

In 1884, European leaders decided that
their countries could claim African

territories as colonies when occupied
by Europeans. This started a scramble
to the interior in search of new lands.
By 1902, all of Africa was colonized,
except Liberia and Echiopia.

Morocco Tunisia
African Diaspora b= L =S
The slave trade scartered more than Voodoo voice | o . =D S |
s i 2 e : P &xhed | “Egypt [
20 million Africans throughout the Americas disguiser Carving ~Ay = i 1 A
. o 2 2 -~ Algeria IShgas!, N
and Europe, undermining African culture in of Queen I M . f |
the process. Over the centuries, the dispersed Victoria \ . !
: ; =g : Voodoo : \
descendents of these slaves became known In 19th Nigeri ' British 2
b Phtarerin n 19th-century iberi igeria ritish
4 the Afficen Diaigeti Caribbean s A- & Somaliland R

Sierra all { o E A
Leone — . A Ethiopia

" British East =1
Mljica(Ken_va)\‘ A

Angola' [

Portuguese =

French
British
German

Belgium ,'” g

Spanish
Italian
Anglo-Egyptian

#

Troops at
El Alamein, Egypt
El Alamein
In 1941, Iralian and German forces invaded North African territories
held by the British. The British recruited soldiers from their colonies
of Nigeria, Ghana, and Sierra Leone 1o join the fight on their behalf.
In 1942, the British defeated the Germans ar the historic battle of El
Alamein. This battle was a tuming point in the war.

Haile Selassie
Emperor Haile Selassie of
Ethiopia (r.1930-74) led his
troops against the ltalian
invasion of 1935. The
Iralians forced the emperor
into exile in 1936, but he
returned in 1941. Haile
Selassie instituted reforms,

suppressed slavery, and
worked with the

African Front

British (1896 and 1920); tribes
in Angola tried to overthrow the
Portuguese (1902); in Namibia
and Tanzania, thousands were
killed in uprisings against the
Germans (1904—1908); and in
Nigeria, tribes revolted against
French rule (1920s).

Operation Torch
In 1942, American and British soldiers landed
in Morocco and Algeria in an invasion called
Operation Torch. Joined by the French, the
Allies atracked the German and ltalian armies,
forcing them into Tunisia. After a bloody battle,
Germany's Afrika Korps surrendered. The war
on African soil was over by May 1943.

TE Lawrence

Organization of African
Unity. In 1974, the
army overthrew the
emperor, installing
military rule. He
died in exile in

1975 aged 84.
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(Ghanaian
Independence
Day stamps

Gold Coast

One of the first colonies to become
independent was the former British
colony of the Gold Coast. After World
War II, anti-colonial feeling had
intensified, and, in 1957, the state of
Ghana (which was named after a powerful
West African medieval empire) became
independent. A leading nartionalist,
Kwame Nkrumah (1909-72) became

the new country’s first prime minister.

In 1960, Nkrumah declared Ghana a
republic and himself president for life.
He became increasingly dictarorial, while
drawing ever further away from the west.
[n 1966, a police-military coup
overthrew Nkrumah.

Independence
After World War II, many Africans wanted to end

colonial rule, and govern their own countries.
Colonial powers such as France, Portugal, and Britain

fought to prevent this, and there were
bloody wars of independence in Algeria,
Mozambique, Angola, and Zimbabwe. By
the late 1960s most African countries had
gained independence, but political and

economic problems remained.

OAU member

Stares now

Returning refugees, Angola

Angola War

In 1961, Angola’s people rose in revolt against the Portuguese colonial
government. The Portuguese army crushed the rebels, who fled into
exile in Zaire. While in exile, the rebels formed liberation movements,
and waged guerrilla warfare in Angola. In 1974, the liberation forces
staged a military uprising, and overthrew the Portuguese, who finally
granted independence in 1975. After independence, a bitter civil war
erupted between two political groups, both of whom wanted to govern
: Angola. One side was backed by South African troops, the other by
OAU SR b 55 Russian troops. The Angolan factions agreed to a ceasefire in 1994.
summit, Tunisia = Sl - -

number 50.

Organization of African Unity
In 1963, the heads of 30 independent |
African states met to form the OAU
(Organization of African Uniry). Its aim ’
was to promote political and economic
co-operation between the states, and

help colonies achieve independence.

i _ .@ Coloured, or Asian had few rights. |

A taxi stand for whites, South Africa, 1967

Apartheid |
By the 1980s, only South Africa was |
still trying to retain white-minority
power. The white government had
passed the Apartheid (separatencss)
Policy in 1948, which classified

people according to race. Under
apartheid, those dassified as Black, |

Game park, Kenya

Electronics technician

Modern Africa

Mineral-rich Africa has a thriving
mining industry. More recently,
new African electronics plants are
specializing in the assembly of
imported electronic components.

Tourism

A century ago, East African governments
established game reserves and parks to protect
wildlife from hunters. Today; tourists pay to
stay in the parks and go on safari to see the
wild animals. Kenya now makes more money
from tourism than from any other source.
Apartheid was abolished in 1994.

Village co-operatives
Agricultural workers (mainly
women) set up village co-
operatives to grow food
crops, which they sell at the
local market. This reverses a
situation that existed under
colonial governments,
when small-scale farmers
were forced to grow

cash crops (coffee,
groundnuts, cocoa,

and cotton) to sell

1o large European
companies. The farmers could
not grow food crops for
themselves, and had to buy
expensive imports, such as rice.

Women's agricultural
co-operative, Niger

Women are the main
agricultural
u.'orkf‘rj.

| Deforestation, Somalia

Environmental devastation

In semi-arid areas of Africa, such as Somalia,
land is gradually rurning into desert. Since
the 1950s, there has been a fall in the
average annual rainfall, and much of the
land has become very dry. The people have
often over-used the land for cash crops, and
cut down the trees for firewood.

Ken Saro-Wiwa
Ken Saro-Wiwa (1941
1995), a human rights
campaigner, was hanged
along with eight others
by Nigeria's military
government. His “crime”
was to speak our against
the pollution of tribal
lands by government-
backed international

oil companies.

FIND OUT
LW (0) M EMPIRE ZIMBABWE EMPIRE

Timeline African carving
2500 BC Climatic changes in the
Sahara region force people to

move southward.

1945 League of Arab States
is founded; it includes eighe
Alfrican nations.

1497 Portuguese explorers
500-1300 land on east coast, after
The kingdom of
Ghana controls trans-

Saharan trade.

sailing around Africa.

1973-75 Horn of Africa

suffers a severe drought.

1900 Most of the Sahara
¢.600 BC Kushite people of region comes under French
Sudan expand and base their

capital at Mero&.

colonial rule.

641 Arabs conquer Egypt,
and convert it to Islam. 1994-95 In Rwanda
800,000 Hutus are
massacred by Tutsis;
millions flee the country.

1940 lralian forces invade
North Africa; Germans
follow one year later.

¢.AD 320-25 King Ezama of
Aksum becomes Christian.

600s The empire based at
Aksum begins to decline.

Mai  MANDELA, RELIGIONS
NELSON

GREAT SIAVERY SONGHAI  SOUTH AFRICA,

EMPIRE HISTORY OF

BENIN
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THE EQUATOR RUNS THROUGH Central Africa,
affecting not only climate but also ways of life.
There are ten countries. All were European
colonies with a history of a cruel slave trade.
Although these countries were all independent by the end of
the 1960s, they have experienced mixed fortunes. Cameroon

is stable, while Democratic Republic Congo (Zaire) and the
Central African Republic, have suffered dictatorships. Most
Central Africans live by farming.

Tibesti River Congo

The dramatic cliffs One of the longest rivers
of the volcanic Tibesti | 3 A~ in the world, the Congo,
Mountains dominate the | formerly the Zaire, flows
border between Chad t é in a great curve for

4,666 km (2,900 miles),
crossing the Equator
twice. It drains an area of
abour 3,630,000 sq km
(1,400,000 sq miles).

and Libya, in the Sahara
Desert. At 3,415 m

(11,204 fr) above sea- 4
level, Emi Koussi is the

highest peak.
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Physical features

The landscape varies according to its
distance from the Equator. Much of the
region is rolling hills and valleys, with
craggy mountains in
the north and east.
The arid Sahara
desert and Sahel
cover the extreme
north. Farther south,
is the vast equatorial
basin of the River
Congo, surrounded
by some unspoilt

tropical rainforest. Der-woodkmd
Tropical rainforests give
way to woodland, where
the climate is much drier.
Acacia and baobab trees
grow in this region. The
baobabs have very thick
trunks that can hold water
to feed themselves. Some
baobabs on Cameroon's
central plateau live for
1,000 years.

K,

Equatorial rainforest
The hot, humid basin of the River Congo is Africa’s largest
remaining region of tropical rainforest. Competing for light,
a wide varicty of trees grow tall, forming a protective canopy
that teems with plant and animal life.

Regional climate

The north of the 29°C
region, the Sahara and (84°F)
Sahel area, is a broad

band of dry, dusty land 1,434 mm (56 in)

that is starved of rain. By

contrast, in the steamy equatorial forests more than

38 mm (1.5 in) of rain falls every day in places. The south
experiences the monsoon season between May and October.

27°C
(81°F)

Ethnic diversity

There are hundreds of different peoples in Central
Africa, each with their own customs and languages.
Large groups include the Kongo and Luba, and there
are several pygmy groups
including the Twa, BaKa,
and Mbud, who live in
clearings deep in the
rainforests. A growing
number of people are
moving to towns [o escape
war, drought, or famine,
and because larger centres
offer more jobs and food.

Village chief,
Brazzaville, Congo
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Chad

The land-locked republic of Chad is

one of the world’s poorest countries.
Nearly half of the land is desert or lies in the
Sahel, where rainfall is erratic. More than half
' of the people work on farmland near the
Chari river in the south, but lack of food
is still a problem. Chad has some valuable Musli

uslim nomads

- mineral deposits, bur they are unexploited. Moie. it 100,000 mnmaie Muslims fve Dried gourds CuRRENCY CFA franc

used as bowls
[for making
butrer.

CHAD FEACTS

CapitaL ity N'Djamena

AREA 1,259,200 sq km
(486,177 sq miles)

PoruraTiON 7,700,000

MAIN LANGUAGES French, Arabic, Sara

MAJOR RELIGIONS Muslim, Christian,
traditional beliefs

in the desert and northern Sahel regions of
Chad. They include the Kanimbo people,
who are related to the Arabs and Berbers of
North Africa. Every day, Kanimbo women
must walk long distances in the heat to ferch
water for their families.

Fulani

Throughour Africa a
nomadic group called the
Fulani herd cattle and roam
wherever there is grazing
land. They drink the cows’
milk and use it to make
burter and cheese. Bottle-
shaped gourds, a type

of fruir, are dried and
decorated for use as

water carriers and bowls.

Camels

One of the only ways to cross the vast Sahara
Desert is by camel. Camels are used as pack
animals to transport forest products and
[n‘l"el’al,‘ Frﬂm L‘lkf Chﬂd. as “'QH as Fnr

farming, pumping water, and carrying people.
Herders value their milk, meat, and hides.

Tinber CAMEROON FACTS
Like many other African

countries, Cameroon sells A IR,
hardwood logs, including AREA 465,400 sq km (179,691 sq miles)

mahogany, cbony, and POPULATION 15,100,000
reak from its rainforests

Cameroon

On Africa’s west coast, Cameroon was
once a colony divided berween the
French and the British. The two parts gained
independence and became a united country in
1961. Despite initial troubles, Cameroon now

CaritaL ary Yaoundé

MAIN [LANGUAGES French, English, Fang,

to earn foreign currency. :
8 3 Duala, Fulani

Although the trade

has one of the most successful economies in represents one tenth of the MAJOR RELIGIONS Traditional beliefs,
& . ; : \ country’s total exports, it Christian, Muslim
Africa, exporting oil, bauxite, and a range of o sexions dhirest 15 e D

the future of the forests.

natural products, including cocoa, coffee, and
rubber. The country has a diverse culture with  pries gourds amplify Foochall
more thaﬂ 230 C[h nic groups. o sounds made fz_v .urings. Dnkal Chmeptiaailing

amateur sports, football is
widely enjoyed and people play
it whenever they have time.
Games draw large crowds of
spectators. Cameroon's

Music ; narional football ream
Matkassa is a popular style of African folk music that originated in =~ . Several strings are was acclaimed as one of
Cameroon. It is played on traditional instruments, including chis stretched along the the best in Africa, after
one, known as a mvet. It is made using a wooden stick, horsehair stick and plucked displaying its skills in
strings, and hollowed-out gourds. Muer players are specially trained 1o make a range the 1990 World Cup.
and highly regarded in the communiry. of sound.

CENTRAL AFRICAN
REPUBLIC FACTS

Central African Republic

Lying in the very heart

of Africa, the Central
African Republic, or CAR, has a
complicated history. Drought
and 13 years of repressive
government have made the
CAR one of the poorest
nations in the world. Only
two per cent of the people live
in the semi-arid north, and the
majority are clustered in villages
in the southern rainforests.

Cotton
Bantu Coffee and cortton
woman together form abour 13
per cent of the country'’s

CAPITAL CITY Bangui
AREA 622,980 sq km (240,530 sq miles)
Poruranion 3,600,000

MAIN LANGUAGES French, Sangp, Zande,
Banda, Sara, Arabic

exports. Grown on large
plantations, all parts

of the corton plant are
used. The fibre, known
as a boll, is spun into
yarn to make fabric.
The seed’s oil forms
the base of many foods,
whilst the plant’s sralks
and leaves are ploughed
back into the soil to
fertilize it.

MAJOR RELIGIONS Traditional beliefs,
Christian, Muslim

CURRENCY CFA franc

.
_‘w—'l“ After drying in

= the sun, cotton  Millet
bolls are sorted
by hand.

People Food Cassava

Seven major Bantu language groups and many
smaller ones make up the population of the
CAR. Several thousand hunter-gatherers live
in the rainforests in harmony with nature.
They survive by eating forest fruits and build

The people of the CAR grow nearly all their own
food by subsistence farming. Root crops, such

as cassava, yams, and vegetables, are cultivated
alongside grains including millet, maize, and
sorghum. Fish from the CAR's rivers, including
the Chari and Ubangi, is a vital source of protein.

their homes from banana leaves.

Zl
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Animal skin is ___

Congo arecihed gervis Drum e CONGO FACTS

The R e of C . s i An essential part of African
I ¢ h“-‘PU IC O Or;g() W(‘)EI& 3 life, drums are used for CAPITAL CITY Brazzaville

: i1 I : ke . -

Fre_nc territory unti 96 s s:gn&'lll?g,as well AREr 341,500 sq kom (131,853 sq miles

a hot, humid land, and its densely forested ‘i{ HE Z‘”S“- i e s =
5 " 3 e PULATT ) !
north has few inhabitants. Nearly half the R -
ANTOCARlY CATVE MAIN LANGUAGES French, Kongo

country’s people are members of the Kongo
group; the rest include Batéké, M Bochi,

out of a solid piece of wood
and can be decorared with
different woods and hides.

MajoR RELIGIONS Christian,
traditional beliefs

and Sangha. The mineral and timber b & : e
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many people are still subsistence farmers 0 B e as tall as the player
FHpeaR d in chocolate and s

rowing barely enough food to survive. ST
g g Y g cosmetics. Industry

Oil from the Atdantic Ocean
accounts for 90 per cent of

Congo’s exports, contributing
largely to the country’s wealth.
Fluctuating oil prices have caused
some economic problems, but
Congo's crop exports have remained
strong. The felling of forests to
export tropical timber is a pressing
environmental concern. Huge

Crops barges on the Congo and other
About 50 per cent of the work-force are farmers who grow Cocoa rivers carry timber goods as far as
cassava, maize, rice, peanuts, and fruit to feed their families. pods Brazzaville; from there the Congo

Ocean Railway takes them to
Pointe Noire, Congo’s only port.

Much food is imported. The steady export of coffee and
cocoa beans has saved Congo from economic problems.

Gabon Libreville GABON FACTS
The bustling port " et
{3 - L p— o " APITAL CITY
= A palm-fringed sandy coastline ;}F‘ ‘l’j‘ L-’_hfflvéli; - et - :‘”_(;9 ey
i ounded in ¥ AREA 257,670 sq km (99,486 sq miles,

o iy it s b French naval officers. PoruLATION 1200000
lush tropical vegetation dominate Gabon's Meaning “frec town” in : -
landscape. The country earns 80 per cent French, Libreville was a MAIN LANGUAGES French, Fang
of its fOreign currency from oil and also new home for liberated MajoR RELIGION Christian

_ = slaves. It is now a S
sells timber, manganese, and uranium ore.  odern, growing city, Cosmency CFA frane
Gabon has the potential to be wealthy, but  and a centre of culture,

industry, and
government. Many
citizens are wealthy,

mismanagement by the government has fed
to continued

Woman in poverty. but poverty still exists.
Libreville,
Gabon's
capital
People

Although Gabon is one of Africa’s most thinly
populated countries, it contains more than 40
different ethnic groups. The indigenous Fang
people form the largest group. Once fierce
warriors, they now dominate the
government. Most Gabonese people are
Christians, and about 90 per cent of
their children artend primary schools.

The Gabonese traditions of dance, o

song, poetry, and story-telling remain runs from Trans-Gabon Railway

an important social and cultural part Libreville 1o Opened in 1986 to transport gold and manganese, the Trans-

of everyday life. Franceville. Gabon Railway has caused much controversy because it cur
through rainforest, destroying many valuable and rare trees.

The Trans-
Guaban Railway

EQUATORIAL
i (GUINEA FACTS

Equatorial Guinea

B Two former Spanish
colonies make up the
country of Equatorial Guinea,

| CapmAL CrTY Malabo |
1

Traditional healing

Like other Africans,

Hippopotamus A
tooth ‘ AREA 28,050 sq km
(10,830 sq miles)

many people in

located close to the Equator. Equatorial Guine A
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Cowrie shells
are sewn on
to decorate
the mask. _

Mask
Among the many peoples

= of Dem. Rep, Congo are CaprtAL crTY Kinshasa
the Kuba, a small ethnic group — —

who have lived there for many ARFA? 2,267,600 sq km

years, Their chicf wears a (875,520 sq miles)

hunting mask, known as PoPuULATION 51,700,000

3 Masawboy sk, made of MAIN LANGUAGES French, English,
shells, beads, and raffia, Kiswahili, Lingala

to symbolize the —— e
power of the MAJOR RELIGIONS Christian, traditional
1 beliefs

Grear Spirit.
Currency Congolese franc

Dem. Rep. Congo (Zaire) DEM. Rep. CONGO FACTS
Formerly known as Belgian Congo

k and then as Zaire, this country was
renamed Democratic Republic of the Congo in
1997 after the overthrow of the corrupt military
government. The country consists of a plateau
1,200 m (3,900 ft) above sea-level, through
which the River Congo flows. The land is
fertile and rich in minerals, but spendthrift
governments and civil war, including conflict

with Rwanda in 1996-97, have kept it poor.

River ports

Creole woman

selling diamonds

Farming

Dem. Rep. Congo

has much potentially
cultivable land. Sixty per
cent of the population

are subsistence farmers,
producing palm oil, coffee,

Mining

The River Conge and its
triburtaries give the country
11,500 km (7,000 miles)
of navigable waterways.
There are many river ports
with boat-building and
repair yards, craft shops,
and lively markets that

sell cassava, fruits, and
fish, and delicacies such as

monkey and snake meat.
Traders take their produce
to sell at river markets in
dug-out canoes made by

Copper ore, cobalt, and diamonds
provide 85 per cent of national exports.
Dem. Rep. Congo rares second in
world diamond exports, with most

tea, rubber, cotron, fruit,
vegetables, and rice. Here,
on the border of volcanic
Virunga Nartional Park, the

land is rich and fertile.

mining activity in the Shaba province.

local craftsmen.

Ethnic strife

Refugee camp, Tanzania

The present country boundaries in Central Africa
dare back to European colonialism, and cur across
logical ethnic groupings. In some places there is actual
ethnic warfare, for example that between the Hurus
and the Tutsis of Rwanda and Burundi. For hundreds
of years, Rwanda was dominated by the Tutsis, who
ruled the Hutus. In 1959, the Hutus rebelled, and
widespread fighting broke out. In the mid-1990s the
violence escalated, resulting in 800,000 Huru deaths
and a massive refugee exodus into other countries.

Rwanda
One of Africa’s

most densely

populated countries, Rwanda has
been made poor by ethnic strife that forced

hundreds of thousands

of people to flee

to Dem. Rep. Congo for safety. Rwanda
makes its money by exporting coffee, rea,
and tin and tungsten ores. Most of its
people just manage to feed themselves.

Volcanoes Park
The Parc des volcans is a

scenic reserve dominated by
volcanic mountains, two of
which are active. The park
is the last refuge of the

RwWANDA
FACTS

CarimaL crry  Kigali
AREA 24,950 sq km
(9633 sq miles)

PoruLATION
7,700,000

MAIN LANGUAGES
Kinyarwanda,
French, Kiswahili

MAJOR RELIGIONS
Christian,
traditional beliefs

Burundi

Like Rwanda, its neighbour,

Burundi has been torn by conflict
berween the Tursis and the Hurus, which
has led to riots and thousands of deaths.

Burundi has massive oil and nickel reserves

beneath Lake Tanganyika, burt lacks the

funds to begin extraction.

subsistence farmers.

Farming
Most farmers grow cassava

and maize to feed their
families. Some grow coffee,
tea, corron, and bananas for

Most people are

BURUNDI
FACTS

CAPITAL CITY
Bujumbura

AREA 25,650 sq km
(9903 sq miles)

PoruramionN
6,700,000

MAIN LANGUAGES
Kirundi, French,
Swahili

MAJOR RELIGIONS
Christian
traditional beliefs

Creole culture

Nobaody lived on these
islands until Portuguese
explorers landed in 1470.
| The Porruguese peopled
the islands with slaves
from the mainland. Their
mixed descendants created
a culture called creole, but

the creoles now number
only ten per cenr because
more than 4,000 left the

Sao Tome and Principe
This tiny country, formed by

the main volcanic islands of
Sao Tome and Principe, and four
smaller islands, lies 200 km (120
miles) off the coast of Gabon.
Its mountains are covered with
forests, and rich soil supports
farms that grow cocoa beans
and sugar-cane. Sea fishing
has potential for development.

Pepper
The pepper
plant’s small,
green berries
redden as they ripen.
Harvested straight
away, the halF-ripe berries
are cleaned, dried in the
sun, ground, and sifted to
make ground black pepper.

Sao ToME
AND PRINCIPE
FACTS
CAPITAL CITY Sao
Tomé
AREA 960 sq km
(371 sq miles)
PoruLATION 159,900

MAIN LANGUAGE
Portuguese

MAJOR RELIGION
J Christian

|
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AFRICA, EAST -
’ Running through eastern Africa is
- A the Great Rift Valley, a huge gash
ONE OF THE WORLD’S OLDEST civilizations, Egypt, Eb ek
occupies the northeastern corner of East Africa, while  through the Red Sea. Other

Kenya, Tanzania, and Uganda sit farther south. Along ﬁztrﬁisl;“;;:ierf&:rljgs {Zie |

the Horn of Africa, a piece of land that juts out into  Vicioria, Africa’s largest lake. The

the Indian Ocean, are four of the world’s poorest countries — Eritrea, varied landscape includes deserts,
grassland, mountains, and swamps.

Somalia, Ethiopia, and Djibouti. In recent years, Somalia, Sudan, and
Ethiopia have been devastated by drought and war. Most
East Africans scrape a living from farming, and some rely
on food aid from abroad.

( ! I W I TR E

2
B ] | River Nile Savannah
! = At 6,695 km (4,160 miles) The southern countries of East Africa contain large areas of savannah,
| | long, the Nile supports the or grassland scattered with acacia and baobab trees. This region is
{ Tapic of Cancer™ thousands of people who live home to much of Africa’s wildlife, including antelopes, giraffes, and
| ;—]I on its fertile banks. The river zebras, and their predarors such as lions and hyenas.
Bl | flows north from Lake Vicroria
[ N\ to the Mediterranean Sea,

s The Blue Nile Falls is on an

N

important branch of the Nile
in Ethiopia.
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Kilimanjaro
Africas highest peak at 5,895 m (19,341 ft), the snow-capped
Mount Kibo is one of the Kilimanjaro group of three
volcanoes. The group dominates Arusha National Park

in Tanzania, on the border with Kenya. Steam and fumes
smoking from Kibo's crater indicate chat the volcano is

not yet extinct, adding to the attraction for mouncaineers.

| CENTRA
AFRICAN X 1
L REPUBLIC — Regional climate 23 R 20°C
East Africa’s climare (73°F) B (68°F)

1s affected by altitude.

‘ 8 Dominated by desere, F
e . Djibouti, and parts of 580 mm |
S 4 4 Lak ol Egypr, Eritrea, Ethiopia, (23 in)
.M:sl! = AL Ao AMOGADISHU Sudan, and Somalia are
. DEMI & KAd f INDIAN plag_ued by druug,h(s._ Sourh. Sudan -.am_i western Ethiopia
| 9 | "‘“ Like #8 ’ K . maame | receive seasonal rainfall, while parts of Tanzania, Kenya,
REP. H!z:g:} > Kismaayo OCEAN and Uganda are hor and dry: their highlands are wer.
— RN, - LN B . & 1 1
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Many of the original peoples of
eastern Africa, particularly the
Dinka of Sudan, are nomads, who
move from place 1o place with their
herds of cattle in search of warter and
grazing land. However, competition
for land is forcing many nomads to
seck alternative lifestyles. Some men

2 Mombasa
‘# s |
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Lake
Tanganyka
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now take occasional work in cities or
on construction sites.

Dinka cattle camp, Sudan
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AFRICA, EAST

- Egypt

M Today, as throughour its 5,000-year
history, Egypt depends on the River Nile
for much of its water, food, transport, and energy
now generated at the massive Aswan Dam. Egypt
controls the Suez Canal, an important shipping
route that links Africa, Europe, and Asia, and
brings money into the country. About
99 per cent of Egypt’s people live
along the lush, fertile banks of
the river, and most are farmers, ‘
although the oil industry |
and tourist trade
provide a growing
number of jobs.

Farming

Egypt is one of the world’s
leading producers of dates,
which are mostly grown in
oases, along with melons.
While some farmers use
modern methods, many
fellakin, or peasant farmers,
use centuries-old techniques
such as this one, where the
donkey drives a wheel thar
scoops up water for irrigarion.

Ful medames

._ People

Several ethnic groups

live in Egypt. Most people
speak Arabic, but there
are Berber and Nubian
minorities. Until recenty
urblln women were Jl'n("lg
the most liberated in the
Arab world, but that may
change with the rise of
Islamic fundamentalism.
In rural families, men go

ourt to work, while women

cook and ferch water.

J

Warter is drawn up ro
feed pipes that lead
into the fields.

Food
Reputed to be as old
as the Pyramids, the
traditional Egyprian dish
of ful medames is made
by boiling broad beans
with garlic, onion, olive
oil, and spices. The beans
are served with hard-boiled
eggs, lemon, and unleavened
bread. Food is often accompanied
h)' sweet tea and coffee.

Ramesses 11 statue, Temple of Luxor

Cairo

Egypt's ancient capiral is
the largest city in Africa,
than 7,000,000. It has ar
least 1,000 mosques, some

built with stone looted
from the Pyramids. Old
Cairo’s narrow streers heave
with bustling bazaars, while

Suez Canal
More than 20,000 cargo ships sail
through the Suez Canal each year.
The canal, built by French engineers

in 1869, is 190 km (118 miles) long and
provides a short cut for ships berween the
Gulf of Suez and the Mediterranean Sea.

the wealthy west bank has

with a population of more ;
modern casinos and hotels.

Sudan
Sudan is the largest

= country in Africa,

measuring 2,050 km (1,274
miles) long from north to
south. Desert in the north
gives way to a central, grassy
plain. Marshland covers much
of the south. Two branches of
the Nile (the White Nile and
the Blue Nile) meet at the
capital, Khartoum, providing
fertile soil for farming. The
country has good oil and
mineral resources, but war

and drought have weakened it.

L L S

People
There are more than 500 Sudanese ethnic
groups, speaking abour 100 languages and

dialects. Some are nomadic herders, many
of whom have now settled on farms. Most
own their own plors, and live in villages of
mud huts along che Nile, where farming is
combined with fishing. The produce is
sold at markets. Civil war and famine in

the south of Sudan have creared refugees.

EGYPT FACTS

Carrrar crty Cairo
AREA 995,450 sq km
(384,343 sq miles)
POPULATION 68,500,000
DENSITY 69 people per sq km
(154 per sq mile)
MAIN LANGUAGE Arabic
MAJOR RELIGION Muslim
Currency Egyprian pound -
LIFE EXPECTANCY (1?_3-u;|n~_ ¥ 7
PEOPLE PER DOCTOR 625
GOVERNMENT 7Muhi-pnrr§' democracy
ADUIT LITERACY 55%

Tourism

Millions of people flock to Egypr
every year to see the Pyramids and
other remains of the country’s ancient
past, such as the rombs in the Valleys
of the Kings and Queens, and the
temples ar Karnak and Luxor. The
oldest pyramid is the Step Pyramid

at Saqqara, which was builc about
2650 BC as a tomb for King Zoser.

. Soft dusters on
poles are used
to clean the
delicate

sandstone.

Cotton
Although only five per
cent of Egypts land can
be farmed, the country
is a leading producer of
cotton. Quality cloths
are exporred or made into

Cotton

boll

cool garments like felebas, or
tunics, often worn by locals.

SUDAN FACTS

Caprrat cimy Khartoum

AREA 2,376,000 sq km (917,374 sq miles)

PorutaTion 29,500,000

MAIN LANGUAGE Arabic

MAJOR RELIGIONS Muslim, traditional
beliefs, Christian

CuURRENCY Sudanese pound or dinar

Religious conflict

The ruling people of the north are Arab
Muslims, and the rall minarets of their
beautiful mosques dominate the landscape.
Farther south, the majority are divided into
many ethnic groups and follow Christianity
or traditional African religions. The religious,
cultural, and language differences berween
north and south have caused bitter fighting.




Eritrea

A small, hot country
on the Horn of Africa,
Eritrea won independence
from Ethiopia in 1993 after

a 30-year war with Ethiopian
troops, which left a legacy of
destruction and further war.
Vast, but as yet, unexploited
copper resources around the
rugged mountains have
potential for development.
Eritred’s strategic Red Sea
coastal position gives it access
to the sea’s oil fields, fishing
grounds, and useful
trade routes.

ERITREA FACTS

CAPITAL CITY Asmara

AREA 117,680 sq km
(45,405 sq miles)

Porutarion 3,920,00
MAIN 1ANGUAGES Tigrinya, Arabic

MaJOR RELIGIONS Christian, Muslim
CuURRENCY Nakfa

Subsistence farming

More than 80 per cent of Eritreans live by
subsistence farming, many of them as nomadic
herders. Farmers depend on September rains to
create seasonal rivers that water the harvest, but
recurring droughts have meanc thar Eritrea has
been forced to rely on food aid from overseas.

People

The long war of independence developed
a strong sense of nationalism among the
people, although they belong to several
ethnic groups speaking different languages.
Women, 30,000 of whom fought in the
war, many at leadership level, have been
pressing the government for equal rights
in the country’s new political constitution.

SOMALIA FACTS
CarrraL Ity Mogadishu
A.kh\ 627._34() -sq km
(242,216 sq miles)
PoruraTioN 10,100,000
MAIN LANGUAGES Somali, Arabic

Somalia
ﬁ An arid, flat country
| bordering the Indian
Ocean, Somalia has some of
the longest beaches in the
world. The country gained
independence in 1960, but
since the late 1980s the south
has been in the grip of civil
war, waged by wealthy rival
warlords, and has had no
effective government. Most
people are poor, and live in
coastal towns in the north and
in the south near rivers.

MAJOR RELIGION Muslim
CURRENCY Somali shilling

Conveniently situated on Somalia’s coastline,
Mogadishu has long been an important
port. Arabs founded the capital more than
1,000 years ago, and seld it to the lalians
in 1905. In 1960, it was rerurned to
Somalia. The city’s buildings are a
mixrure of older Arab architecture
and 20th-century ltalian design, but
many have been damaged by war.

Civil war

Traditionally, the Somalis were
organized in clans, or loyal family
groups, that were controlled by
elder members. The government
destroyed the clan system in
the 1980s, provoking bitter
wars. Many people are now
dependent on overseas aid.

Ethiopia

: The Great Rift

Valley, a high

plateau, and an arid desert

ETHIOPIA FACTS

ARreA 1,110,000 sq km (428,571 sq miles)
POPULATION 62,600,000

dominate Ethiopia. The
country has suffered famine,
drought, and civil war, but
farming reforms and good
seasonal rains have enabled

MAIN LANGUAGE Ambharic

MAJOR RELIGIONS Muslim, Christian,
traditional beliefs

CURRENCY Birr

Ethiopians to depend less
on aid from abroad. Four-
ifths of the population
make their living through
farming. Unique traditions
like storytelling, music, and
dance are an important
part of everyday life.

Food

Spicy foods are standard in
Ethiopia. A hot sauce, known as
wat, is served with beef or chicken,
and mopped up with bread.
Usually, a soft, flat bread called
enjera is eaten, which is made
from teff, a field crop

grown mainly in

Vegetable dish made
[from cabbage, carrots,
garlic, and red lentils

Hard-
boiled ege

Chicken stew
with ege, and
red peppers

\i

N

4 o~

d Enjera

A stew of beef,

Ethiopia. A wide range Red onions, chillies, cinnamon,
of fish is available to / garlic, and ginger, peppers, red
those with money. | make wat, a chilli, and
Ethiopian kaffa, coffee spicy sauce. tomaroes
flavoured with rye, is
known as “health of Adam”.

Orthodox Church

The Ethiopian Orthodox

Church is the chief Christian
faith in the country.
The pilgrimage
centre of Lalibela,
in Ethiopia’s central
highlands, is known
for its Christian
churches, which darte
from the 10th century.
Timbkat, a yearly festival,
is celebrated by many
Ethiopian Christians.

Orthodox priests

Djibouti

Ethiopia. The two ethnic groups, the Afars
and Issas, have a tradition of nomadic
herding, but now half of them live in
sertled homes in the capital, Djibouti.

A desert country on the Gulf of
Aden, Djibouti serves as a port for

DjBouTI

FACTS

CAPITAL CITY
Djibouti

AREA 23,200 sq km
(8,958 sq miles)
POPULATION 638,000

MAIN LANGUAGES
Arabic, French
Muslim, Christian

CURRENCY Franc

Shipping and fishing
The 19th-century city of
Dijibouti is one of the key
Red Sea ports in the area,
and generates much of the
country’s income. The
fishing industry thrives

on its rich warers.
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Kenya

Lying on the Equator, Kenya has a
varied landscape. The arid north is
hot, but there is a rich farming region along
the coast, and the southwestern highlands
are warm and wet. The country has a stable,
prosperous economy based on agriculture.
More than 90 per cent of the Kenyan people
are under the age of 45 and belong to about
70 ethnic groups. Kenya is noted for its
wildlife and its spectacular national parks.

Nairobi

Founded by British
colonists as a railway
rown in 1899, Nairobi
is Kenya’s capital and a
centre of business and
communications. Home
to 2,564,500 people, the
airy’s high-rise buildings

Tourism

KENYA FACTS

CAPTIAL CITY Nairobi

AREA 566,970 sq km (218,907 sq miles)

POPULATION 30,10-0,000 am A

MAIN LANGUAGES Kiswahili, Engiish

MAJOR R.F_-LIGION?:IH}istian;;;aditional
beliefs, Muslim

CurreNCY Kenya shilling- They

Coffee beans

National parks are cthe main attraction for the
thousands of tourists who visit Kenya every year.
Ten per cent of all Kenya is designated
parkland, and there are more than 40
major national reserves. Amboseli,
where many African
animals (including
lions, antelopes, and

Tea leaves

Crops
About 85 per cent of the population
work on the land. Kenya is the world’s
fourth largest producer of tea, which,

together with coffee, is grown on plantarions.
Kenya leads the \yurld in the export of pyrethrum,
a pink flower that is dried to make insecticides.

contrast with the
surrounding plains where

leopards) live, enjoys
a spectacular view
of Kilimanjaro.

elephants and lions roam.

UGANDA FACTS

CAPTIAL CITY Kampala

E.\ 199,-55_0 sq km (77,046 sq mif:?
PoruiaTioN 21,800,000

MAIN LANGUAGES English,_l(iswa.hi!i_

Uganda
Independence from
Britain in 1962 led
to ethnic conflict and poverty
in Uganda, but since 1986,
when peace was restored, the
economy has been recovering
slowly. Agriculture is still the

MA;oiz RELIGIONS Christian,
traditional beliefs, Muslim

CURRENCY New Uganda .;hiﬂing

Tanzania

The islands of

5 Zanzibar united
with mainland Tanganyika
in 1964, creating Tanzania.
More than half the country
is covered by forests, and it
has a long Indian Ocean

main activity, with coffee,
cotton, and cane sugar the
main exports. Uganda

also has good mineral

deposits, including copper, gold,
and cobalt. Most Ugandans live
in rural villages.

Sweet
potatoes

Market in
Kampala

Farming
About 80 per cent of the work-force farm
43 per cent of the land. Most people own
small farms, producing enough cassava,
maize, millet, and sweet portatoes for

~ themselves and to trade at market.

Kampala

Uganda’s capital, Kampala, stands
on hills overlooking Lake Vicroria.
The ancient palace of the former
Buganda kings stands alongside the
modern Makerere University. The
953,400 people of Kampala experience
violent thunderstorms on an average of
242 days a year, and rain nearly every day.

Victoria
The world’s second largest freshwater
lake, Victoria lies berween Uganda,
Kenya, and Tanzania. Giant perch fish

coastline. Dar es Salaam, the
largest city and chief porrt,
was until recently the capital.
Farming is the main activity,
bur oil, diamonds,
and gas
have been
discovered.

| The 120 ethnic groups of Tanzania live
together in harmony, as no single group is

TANZANIA FACTS

CarTiAL CITY Dodoma

AREA 886,040 sq km
(342,100 sq miles)

POPULATION 33,500,000

MaAIN LANGUAGES English, Kiswahili

MAJOR;EUG[ONS Traditional beliefs,
Muslim, Christian

CURRENCY Tanzania shilling

Cotton

Tea, tobacco, and cotton account for two-
thirds of Tanzania’s exports. Most cotton is
produced on government-operated farms in
the north and south highlands and around
Lake Vicroria. Workers carry the cotton to the
factory to be spun and woven into cloth.

Sisal b
Zanzibar &
The island of Zanzibar and its small
companion island of Pemba lie off the

have eaten nearly all the lake’s natural
fish species. A hydroelectricity project
at the lake’s Owen Falls aims o cut
Uganda’s oil imports in half.

FIND OUT

AFRICA CHRISTIANITY
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dominant. More than two thirds of the people
live in small, scartered villages, bur the state

‘ Ujamaa policy has tried to resettle them into
larger communities to provide more facilities.

FARMING IsLam

EMPIRES

EGyrT,
ANCIENT

Dawms

PORTS AND
WATERWAYS

east coast of Tanzania. Zanzibar is one
of the world’s leading producers of
cloves and sisal, a plant grown for
making rope and bags for export.

RIVERS WARFARE
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AFRICA, NORTHWEST

MOROCCO, ALGERIA, TUNISIA, and Libya,

plus the disputed territory of Western Sahara,
make up the northwest corner of Africa. The
region has been dominated by Arabs and their
religion, Islam, for more than 1,300 years. Algeria and Libya
are huge countries, but much of the land is desert. However,
they and Tunisia have abundant reserves of oil and natural gas.
Farming, made possible by irrigation projects, is still important
to the region. Many people lead nomadic lives
roaming the land with their herds of animals.

Physical features

Along the Mediterranean
and Adantic coasts is a
fertile strip where most of
the people live. The Adas
Mountain chain runs across
Morocco and continues as
rolling hills in Algeria and
Tunisia. The rest of the land
is desert, broken by oases
and bleak mountain ranges.

Sahara

The Sahara Desert covers
abour 9,065,000 sq km
(3,263,400 sq miles). Only
abour one-fifth is sand.
The rest includes vast, flart
expanses of barren rock
and gravel and mountains
such as Algerias Ahaggar
range, peaking ac 2,918 m
(9,573 fr). Crops are
grown in 90 large oases.

Regional climate

Along most of the coast and

on high ground, summers

are hot and dry and winters

are warm and wet. Daytime i
desert temperatures average

about 38°C (100°F); at night

they are low. Desert rainfall

may be as litte as 2.5 cm

(1 in) a year, and irregular. 2
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Mediterranean coast

Once occupied by the Phoenicians, Greeks, and Romans,

northwest Africa’s Mediterranean coast has many ancient
ruins that are particularly popular with tourists in
Morocco, Algeria, and Tunisia. Most people live on the
coastal plain, which has fertile land and a warm climate.

Atlas Mountains
The Atas Mountains
consist of several chains
of mountains thar strerch
2,410 km (1,500 miles)
from the Adanric coast
of Morocco to Cape Bon
in eastern Tunisia. The
highest peak is Djebel
Toubkal at 4,167 m
(13,665 fr), which lies in
the High Adas range in
southern Moracco.

Berbers

The original people of
Northwest Africa are the
Berbers. Today, about
15,000,000 Berbers still
live in the mountains

Most are Muslim, but

and dialects. The Tuareg

are a group of nomadic

the North African desert.

and deserts of the region.

retain their own language

Berber herders who roam

Berber man and child

Mediterranean
Al B2
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‘ Gulf of Sirte y
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AFRICA, NORTHWEST

Morocco

A mix of African,

Islamic, Arab, Berber,
and European influences,
Morocco attracts more than
four million tourists each
year. The country’s strengths
are farming and phosphate

MOROCCO FACTS

CAPITAL CITY Rabat
AREA 446,300 sq km (172,316 sq miles)

POPULATION 28,400,000

MAJOR RELIGION Muslim

CURRENCY Moroccan ditham

MAIN LANGUAGES Aanic, Berber, French

Algeria ALGERIA FACTS
| Under French rule
| from 1830, A]geria
won independence in 1962.
The country has a high
birth rate and a young
population: 86 per cent are

below the age of 44. Crude

CaprtaL cITy Algiers

AREA 2,381,740 sq km
(919,590 sq miles)

POPULATION 31,500,000
MAIN LANGUAGES Arabic, Berber, French

MAJOR RELIGION Muslim

CurReNCY Algerian dinar

mining. Founded in Feés, in
AD 859, Karueein University
is the oldest in the world.

Mint tea

The traditional drink in Morocco
is a refreshing mint tea, served in
glasses or pots, with plenty of

sugar and a sprig of mint. [t

is often offered free of charge

in the souks (markets), when

bargaining is about to begin.

Carpets

Hand-knotted woollen carpets
are one of Morocco's great craft
industries. The leading carpet
factories are in Fés and Rabac.
The carpers have bold colours and
symbolic, abstract Islamic patrerns.
Though sold by men, most rugs
arce madf b" women.

oil and natural gas are an

important source of income.
Increasingly, fundamentalist
Islamic groups pose a

threat to non-Muslims.

Overpopulation

Since more than four-fifths

of Algeria is desert, 90 per
cent of Algerians live in the
far north of the country, where
it is cooler. However, as Algerias
population continues to increase at
a rate of more than 1.7 per cent a year,

many northern towns, like Constantine,
| are struggling to house everybody,
and slum areas are growing.

. Houses are built
on every available

piece of land.

Dates

Algeria is the world’s sixth largest
producer of dates. They are grown
in the fertile north as well as in

Yellow
dates

Western Sahara

Morocco has occupied the ex-Spanish

Y colony of Western Sahara since 1975.
Polisario Front guerrillas began fighting
for independence in 1983, to resist mass
sertlement of the area by Moroccans keen
to hold on to the phosphate-rich terrirory.

Polisario soldiers keep watch

the many oases of the Sahara, and
provide a main source of income.

Date palms also yield timber; their
leaves are used to thatch buildings.

LIBYA FACTS

Caprrar crry Tripoli
AREA 1,759,540 sq km

Libya

Since 95 per cent

5
of Libya is desert (679, 358 sq miles)

Tunisia TUNISIA FACTS
A former French

colony, Tunisia is

the smallest country in the
region and one of the more
liberal Arab states. Although
not admitted into politics,
Tunisian women enjoy a

CariTAL CITY Tunis

POPULATION 9,600,000
MAIN LANGUAGES Arabic, French

MAJOR RELIGION Muslim

CurreNcyY Tunisian dinar

AREA 1 55,360 sq km (59,9&3:4 sq;i-lr:s) 7

the Great Man-made River
Project was set up to irrigate
farming land. Warer is piped
from beneath the Sahara to
populated coastal regions.

POPULATION S,_GO0.000 T
MAIN LANGUAGES Arabic, Tuareg

MAJOR RELIGION Muslim

CURRENCY Libyan dinar

Oil and gas

The discovery of oil and natural gas in

1959 transformed Libya into a wealthy
nation, and many people moved to the rowns

high level of equality,
making up 31 per cent
of the work-force.

Couscous

The staple food in
Tunisia is granules
of semolina

called couscous.
Originally a
Berber dish,
couscous is served
with a mear or vegetable
sauce. Tunisians like their food
spicy. After this main course, dates stuffed
with almond paste, or sweert pastries filled
with honey and nuts are served.

Souk

A feature of Tunisian cities — and indeed
all northwest African cities — is the souk,
or market. This is traditionally a rangle

of narrow streets flanked by open-fronted
stalls, where people can buy anything from
food to carpets or hand-made jewellery.

Couscous is steamed in
a special pot that sits
above the stewing meat.

in search of work. In 1992, trade with the
West was severely disrupted when the UN
imposed sanctions because of leader Colonel
Gaddafi’s alleged links with international

terrorist groups.

Qil workers
at Calanscio

Roman ruins

Libya was abandoned by the Romans
after the Arab conquest of AD 643 and
was an Iralian colony berween 1911
and 1951. Today, some of the finest

Roman ruins outside Italy can be seen
at Lepris Magna, now called Labdah,
to the east of the capital, Tripoli.

AFRICA, DESERTS EMPIRES FARMING
HISTORY OF

O RomaN TEXTILES

EMPIRE ~ AND WEAVING

MOUNTAINS
AND VALLEYS

IsLaMIC
EMPIRE

FIND OUT
MORE
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AFRICA, SOUTHERN CENTRAL

SOUTHERN CENTRAL AFRICA is made up of

seven countries that form part of the African

mainland, and the islands of Madagascar

and Comoros in the Indian Ocean. Farming
is still an important source of income in these countries, but
major deposits of minerals such as diamonds, copper, uranium,
and iron have led many people to move to the towns and cities
in search of work. A variety of tribal groups, each with its own
language, customs, and beliefs, lives in
the southern central region.

Namib Desert

The Namib Desert extends 1,900 km (1,100 miles)

in a narrow strip from southwestern Angoia, along the

Skeleton Coast of Namibia, and down to the border of

South Africa. Although it rarely rains, the climate on

the coast is humid with cold, morning fogs. Sand
dunes reach down ro the edge of the Adantic and

the only practical means of transport is the camel.

Physical features

Although lowlands fringe the coast, most of
the region lies 400-1,500 m (1,200—4,500 ft)
above sea-level. The landscape includes the
Namib and Kalahari deserts in the west and
centre, dry savannah and woodland, and
humid, subtropical forests in the north.

Savannah
Much of the region is covered by grassland, or
savannah. The most common trees in these areas
are thorn trees, especially acacias. They are suited
to the dry conditions and grow on the edges of the
Kalahari and other

semi-desert regions.

16°C ;
- 61°p) | Women’s role
The traditional role of African women
was to look after the home and bring up
the children. Many were also expected 1o
cultivate the crops, and some builc their

T own houses. Today, many women in
F { G| southern central Africa have additional

| responsibilities, because their husbands
{ are away working in mines and cities.
Despite the domestic power of women,
—+———— few have official jobs or own property.

Regional climate

Most of the region lies in the tropics, where the climare

is always hot, but there are two seasons: wet and dry. Rain
is heavy in the wet season. Most of Botswana and Namibia
has a semi-arid climate, and much of Namibia is desert.
Eastern Madagascar has a tropical wert climare.
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AFRICA, SOUTHERN CENTRAL

Angola

Bl In 1975, after a long

wll war, Angola became
independent of Portuguese
colonial rule. With fertile land
and huge reserves of diamonds,
oil, and natural gas, the
country should have become
prosperous. However, Angola
was torn apart and economic
development was restricted by
the fighting thar continued
after independence. Civil war
erupted between rival ethnic
groups and continues today.

Oil and diamonds

Most of Angola’s oil is produced in
Cabinda, a tiny Angolan enclave in
Dem. Rep. Congo. Petroleum provides
90 per cent of Angola’s exports. Angola
also ranks highly in world outpur of
diamonds, its second largest export.

ANGOLA FACTS

CAPITAL CITY Luanda

AREA 1,246,700 sq km (481,351 sq miles)
POPULATION 12,900,000 )
MAIN LANGUAGE Por[ugucsc_ g

MajoR RELIGIONS Christian,
traditional beliefs

CurRENCY Readjusted kwanza

Luanda

Founded by the Portuguese in 1575,
Angola’s capiral and largest city is home to
more than 2,500,000 people. Once used for
shipping slaves to Brazil, it is still a major
seaport. Modern Luanda is an industrial
centre with its own oil refinery.

Zambia

Bordered to

the south by the
Zambezi River, Zambia is a
country of upland plateaus,
80 per cent of which are
grassland and forest. Abour
50 per cent of the people
live by subsistence farming,
constantly threatened by
drought. Tobacco is the main
exported crop. Hydroelectric
power provides much of
Zambia’s energy. Low
copper prices in the
1980s upsert finances.

ZAMBIA FACTS

CaPITAL CITY Lusaka
AREA 740,720 sq km (285,992 sq miles)
PorutaTioNn 9,200,000

MAIN LANGUAGES English, Bemba,
Tonga, Nyanja, Lozi, Lunda

Major RELIGIONS Christian,
traditional beliefs

CURRENCY Zambian kwacha

Cobalt is used in
steel production.

Copper forms
90 per cent
of exports.

Copper
bracelets

Copper

and cobalt

Zambia is the world’s sixth largest
producer of copper. The seam of copper ore

where the meral is mined, the Copperbelt, is 320 km

(200 miles) long. The second largest producer of

cobalt, Zambia also mines lead, silver, and zinc.

Urban living

Abour half of Zambia's people, a mix of more than 70
different ethnic groups, live in towns and cities. The
most populated area is the Copperbelr, where most of
them work. The capital, Lusaka, a thriving industrial
and business centre, is home to 1,800,000 Zambians.

Namibia
% An ex-German colony,
and ruled for 70 years
by South Africa, Namibia won
its independence in 1990.
Rich mineral resources make
mining the country’s leading
industry. One in seven people
lives on the land, mainly
rearing livestock, although
droughr and the expanding
desert make farming
difficule. Fishing
is good off
the Atlantic
coast.

Himba
woman

NAMIBIA FACTS

CaprraL cty Windhoek

AREA 823,290 sq km (,317.1665q miles)

POPULATION 1,739,000

Main U\NGUACF.HHQisih.ﬁ/\frik,mm.
Ovambo, Kavango

E’[AJO-R_ R‘EL[GION Christian

CURRENCY Namibian dollar

Uranium

The Réssing Uranium Mine in the Namib

Deserr is the world’s largest, producing

2,000 tonnes (2,200 tons) of uranium
every year. Namibia is the world’s fifth
largest producer of uranium and ranks

among the top producers of diamonds.

People

Namibia has a peaceful multiracial
society. The white minority lives
mostly in Windhoek, in European-

style houses. Black Namibians
include many groups, the largest
of which are the northern
Ovambo. To the west, the semi-

B \ nomadic Himba raise cartle.

¥ \ Hair is braided and beaded.

Botswana BOTSWANA FACTS
Southwest Botswana

is covered by the

Kalahari Desert. To the
north is the marshy delta of
the Okavango River, a haven
for wildlife. Despite this
wetland, however, Botswana
suffers droughts. Most
people live in the more
fertile east. Production
of diamonds — the
third largest in

the world — has

helped to stimulate
Botswana’s economy.

CarprraL c1ty Gaborone
AREA 566,730 sq km (218,814 sq miles)
PoruraTton 1,600,000

MAIN LANGUAGES English, Tswana,
Shona, Khoikhoi, Ndebele

MAJOR RELIGIONS Traditional beliefs,
Christian

CURRENCY Pula

Beef stew Savoury
with dried  porridge San
spinach The original inhabitants of Botswana are the nomadic

San people, once known as Kalahari Bushmen, one of
Africa’s only remaining groups of hunter-gatherers.
There are fewer than 50,000 San today, but small
groups still roam the Kalahari Desert hunting small
animals and eating edible plants and insects. Many
San now work on cartle ranches.

Food
The Tswana people, who make up the majority of
Botswana’s population, live mostly by subsistence
farming, raising cattle, and growing enough maize,
sorghum, and millet for their own use. Their staple
diet consists of mear stews served with a kind of
porridge made from cereals. Fresh vegetables are rare.
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Zimbabwe

E In 1980, the former

British colony of
Rhodesia became independent
and took the name Zimbabwe,
after the ancient city of Great
Zimbabwe. Abourt 70 per cent
of Zimbabweans live from
farming. Coal, gold, asbestos,
and nickel are mined for
export. Zimbabwe has recently
suffered great disruption over
the issues of government and
land re-distribution.

Tourism

Zimbabwe’s main tourist attractions
are the spectacular Victoria Falls, the
Kariba Dam, national parks, and the
ruins of the city of Great Zimbabwe.
Tourists enjoy action holidays, such as
canoeing and rafting, on the Zambezi.

ZIMBABWE FACTS

CapiTaL c1Ty Harare

AREA 390,580 sq km (150,293 sq miles)

PoruraTion 11,700,000

MAIN LANGUAGES  English, Shona,
Ndebele

MAJOR RELIGIONS Traditional beliefs,
Christian

CURRENCY Zimbabwe dollar

Harare

Formerly called Salisbury, the capiral is
Zimbabwe's commercial and industrial
centre and home to almost two million
people. It is a clean and sophisticated city |
that is characterized by flowering trees, ‘
colourful parks, and modern buildings.

Madagascar

The fourth largest

| island in the world,
Madagascar is home to some
unique wildlife because of its
isolated position off Africa’s
east coast. A high plateau
runs the length of the island,
dropping to a narrow, fertile
strip in the east, where most
people live. The country’s
economy is based on growing
crops and raising livestock.

MADAGASCAR FACTS

CAPITAL CITY Antananarivo

AREA 581,540 sq km (224,533 sq miles)
POPULATION 13.900._060
MAIN LANGUAGES Malagasy, French

MAJOR RELIGIONS Traditional beliefs,
Christian

Vanilla

Madagascar is the world’s largest
exporter of vanilla. The pods of the
plants are used to flavour ice-cream
and chocolare. Other important
cash crops are cloves, sisal, cocoa,
and butter beans.

Vanilla pods grow
25 ¢m (10 in) long. _

Rural society

Most Madagascans
are descended from
Asians from Malaysia and

|

Indonesia, who began to
settle on the island almost
2,000 years ago. Later
waves of mainland Africans
intermixed to produce

a uniquely mulriracial
society. Three-quarters

of the Madagascan labour
force works on the land
growing subsistence crops,
such as cassava and rice.

" of Madagascar in the Indian Ocean. They

Mozambique

As a result of years
of civil war, flooding,
and drought, Mozambique
is now one of the world’s
poorest countries, with a high : i i R
birth rate. The land, though M,\(Jic})ll:i::f;_riclar:.:“;]radmunal beliefs,
largely unexploited, is fertile iy l\;ﬂiml o =
and rich in minerals, The i i
ports and railways provide a
trade link for land-locked
Swaziland, Malawi,
and Zimbabwe.

MOZAMBIQUE FACTS

CapITaL cITy Maputo
AREA 784,090 sq km (302,737 sq miles)

PoruraTion 19,700,000

MAIN LANGUAGE Portuguese

Fishing

One of Mozambique's

key industries is fishing,
and shrimps account

for more than 40 per

cent of export earnings.
The country’s toral annual
fish carch averages 24,170
tonnes (26,643 tons). Other
exports include corton, tea, and sugar.

Malaw1

With few natural
resources, Malawi has
a rural society, despite the
constant threar of drought.
Light industries, such as

food processing, textiles,

and manufacturing farm
tools, are developing. Fish
from Lake Malawi, which
covers one-quarter
of the country, is
a source of food.

MALAWI FACTS

CapriaL cIty Lilongwe
AREA 94,080 sq km (36,324 sq miles)
POPULATION 10,900,000

j\ri:\lh' LAN.GLEFS_ Chewa, English
MajoR RELIGIONS Chrisii;;&iusiim
CURRENCY Malawian kwacha

Tea grows well in the
tropical climate of
Malawi'’s hillsides. 2

Farming

Almost 86 per cent of the
Malawi labour force works
in agriculture, growing cash
crops, such as tea, tobacco,
coffee, cotton, and sugar,
as well as subsistence crops
of maize, rice, cassava, and
plantains. The country is
self-sufficient in food.

COMOROS

Comoros g e

The three islands and few islets of

the Comoros archipelago lie north AR AERRED Maron

AREA 2,230 sq km
(861 sq miles)

POPULATION 694,000

MAIN LANGUAGES
Arabic, French,
local languages

were governed by France until 1975. The
economy is underdeveloped, and most of
the people live by subsistence farming.

.
Ylang-ylang _ MAJOR RELIGIONS
Comoros is the world's Muslim
largest grower of ylang- Ry

ylang, an aromaric
tree with greenish-
yellow flowers that

Comoros franc

produce a pleasantly
scented oil used to make perfume.
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AFRICA, WEST

THE ATLANTIC OCEAN borders all but three

of the 15 countries that make up West Africa.
Much of the area is dominated by the Sahara
and the Sahel, a vast area of semi-desert, which
the Sahara is slowly invading. Despite their potential wealth
and rich resources, most of the countries are desperately poor.
Long-established trade routes across the Sahara link West Africa
with the Mediterranean coast to the north. For millions of
West Africans, life is a perpetual struggle against a hostile
climate, the threat of drought, and political instability.

Physical features

Most of West Africa lies 200—
400 m (600~1200 fr) above
sea-level. The Sahara dominates
Niger, Mauritania, and Mali,

River Niger
Africa’s third longest river,
the Niger flows in

a great arc for 4,180 km
(2,597 miles) from Guinea
through Mali, Niger,
Benin, and Nigeria

Sahel

Immediately south of the Sahara Desert, strerching all
the way across West Africa, is a broad band of hot, arid,
semi-desert grassland called the Sahel. In Arabic, the
word Sahel means “shore” of the desert. Rainfall in this
region is sporadic and droughts are common.

Regional climate 25°C §° 26°C
Moving from north  (78°F) O (80°F)

to south, there are
four main climate
regions in West
Africa: desert, Sahel,
grassland, and tropical
rainforest. Rain is rare in the northern desert and Sahel
regions, yer the south is humid and tropical with a
distinet rainy season thart can last for four to six months.

1.879 mm
(74 in)

and the Sahel extends south
into Senegal, Burkina Faso,
and Nigeria. The rivers Senegal,
Gambia, Volta, and Niger

irrigate the west and south.

to a vast delta on
the Gulf of Guinea.
A valuable source of
fish and water, it is
navigable for more

than half its length.

Groundnuts

Also called peanuts,
groundnuts develop
underground. They are
widely grown in West
Africa as a source of edible

oil, and as a foodstuff that is
- 4 rich in protein and vicamins.
L The plants were introduced
‘ | into West Africa from
& South America.
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Mauritania

B The northern two-thirds of Mauritania are
desert. The only farmland lies in a narrow,
fertile strip along the bank of the River Senegal
in the southwest. This area is scattered with small
villages and oases. Nomadic Moors of Arab descent,
from the north, live in Mauritania. They have often

clashed with black farmers in the south. Fishi
ishing

Desertification
Successive years of drought and overgrazing
in the Sahel region have caused the desert
to expand southwards, killing livestock and
forcing many nomads to move into rowns.

« Government schemes are
attempting to reclaim the
land by reducing seil erasion.

The waters off Mauritania are said to have the richest
fish stocks in the world; they attract many foreign
fishing fleets. All catches must be sold through the
state fishing company. Fishing provides more than
half of Mauritania’s export earnings.

Mineral
wealth

The Mauritanian
desert contains the
largest deposits of gypsum —

MAURITANIA FACTS

CaprtaL CITY Nouakchort

AREA 1,025,520 sq km
(395,953 sq miles)

PoruraTioN 2,700,000

MAIN LANGUAGES Arabic, French,
Hassaniya, Wolof, Soninké

MAJOR RELIGION Muslim
CURRENCY Ouguiya

Gypsum
erystal

LlS{.'EI [:Uf mak.ing Plﬂﬁ[fl’ - am:l some G{ th largesl’

reserves of iron ore in the world. The country also
exports gold. A single rail line connects mines with
Nouakchort, the country’s capital and main port.

Senegal Music _ Musicians phuck | SENEGAL FACTS
L At festivals and ceremonies, the 21 strings to .

- The flat, semi-desert plains of or griots, a mix of historians, give a wide range Caprrat ciry Dakar

Senega_[ are crossed by four fivers — the _rn:l_fid:,l-m:' ;m:ii‘ Poe:.];. sing of muted sounds. AREA 192,530 sq km (74,336 sq miles)
Senegal, Gambia, Saloum, and Casamance — ::m:“;[if [:][T: POPULATION 9,500,000 )
which provide water for agriculture, the accompaniment Many of MAIN LANGUAGES French, Wolof, Fulani,
country’s main source of income. Tourism is ~ of a kora. Senegal s ; _ Sértr, Diok, M““d'“‘_‘“ Ly
also developing. Senegal has a mix of ethnic — J:z ;:_';‘;?:s - Mtﬂ‘:gixh'slg:;;é““ﬁhm' Christian,

’ mpor, nd = -
ig;:glg: o;h\:r}][ch aﬁ'mﬁid CurreNcy CFA franc

are the Wolofs.

Dakar

Senegal’s capital and
major port, Dakar is a
bustling industrial centre
with good restaurants,
shops, and markets.
However, many of the
2,500,000 people
who live here are

poor and live in
suburban slums.

 Gourd
soundbox

Farming

About 60 per cent of
the Senegalese labour
force works on the land
growing cotton and
sugar-cane for export,
and rice, sorghum, and
millet for their food.
Uniil droughts in the
1970s damaged yields,
groundnuts were the
main cash crop. Fish

is now the main export.

Gambia
E One of the most densely populated
countries in Africa, Gambia occupies
a narrow strip either side of the River Gambia
and is surrounded on three sides by Senegal.
With licdle industry, 80 per cent of the
people live off the land. Groundnuts make
up 80 per cent of exports. The main ethnic
groups are the Mandingo, Fulani, and Wolof.

(GAMBIA FACTS

CAPITAL CITY Banjul

AREA 10,000 sq km
(3,861 sq miles)

POPULATION
1,300,000

MAIN LANGUAGES
English, Mandinka

MAJOR RELIGIONS
Muslim, Christian,
traditional beliefs

CURRENCY Dalasi

Tourism
Gambia is an artractve
destination for winter

sun-seckers from Europe.

Tourism, the country's
fastest-growing industry,
employs one in ten
Gambians. About
10,000 of those work
on a seasonal basis.

| Grated

Guinea-Bissau

Rainfall in Guinea-Bissau is more
reliable than in most of the rest
of Africa, enabling the country to be self-
sufficient in rice. However, flooding is
common along the coast because farmers
have cut down mangroves to
plant rice fields. Most

Cashew
nuts

coconut —

(GUINEA-
BISSAU FACTS

CAPITAL CITY Bissau

AREA 28,120 sq km
(10,857 sq miles)

POPULATION
1,096,000

MAIN LANGUAGES
Portuguese, Crioulo

MAJOR RELIGIONS
Traditional beliefs,
Muslim, Chrisrian

CURRENCY Peso

Cashew nuts

Farming employs 85 per

cent ()E- [he \V()rk"}.urcl.'.

Rice, cotton, groundnuts,
and copra are produced

as cash crops, as are cashew
nurts, which make up nearly 60
per cent of the country’s exports.
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Guinea GUINEA FACTS
With more than 30 ey
ﬁ per cent of the world’s Samvens G Gruskil

: AREA 245,860 sq km (94,926 sq miles)
known reserves of bauxite, and il ol bttt 5 et i il

3 s & POPULATION 7,400,000
deposits of diamonds, iron, =
MAIN LANGUAGES French, Fulani,

copper, manganese, uranium Rk e

and gold, Guinea could be a MAJOR RELIGIONS Muslim, g
wealthy country. However, traditional beliefs,

years of poor government and O G T

lack of support from former J

French rulers have made
Guinea’s economic
development difficule.

People
Three-quarters of Guineans
belong to one of three main
ethnic groups — the Malinke
and Fulani who live in the
north and centre, and the
Susu who live closer to the
coast. Two-thirds live in small
rural communities, where the

Fruit growing neapple standard of living is one of the
Bananas, plantains, and pineapples grow well in the lowest in the world. Average
fertile Fouta Djalon hills (Guinea Highlands). Farmers  life expectancy is low, at only
cultivate coffee, palm nuts, and groundnuts as cash 45 years, and only abour 35
crops and sorghum, rice, and cassava for their families. per cent of people can read.

Sierra Leone SIERRA LEONE FACTS
Sierra Leone was
founded by the

British in the early 1800s as

a colony for freed slaves. Its

name is Spanish for “Lion

Mountains” and refers to

the constant roar of thunder.

Of the 12 ethnic groups, the

biggest are the Mende and

the Temne. A ceasefire Uncut diamond
halted civil war in 2000, 2ok fike any

other stone. 5L

CAPITAL CITY Freetown
AREA 71,620 sq km (27,652 sq miles)
PoruLATION 4,900,000

MAIN LANGUAGES Eng[ish. Krio ((frcjcf

MAJOR RELIGIONS Traditional beliefs,
Muslim, Christian

CURRENCY Leone

Industry
Mining is the mainstay of Sierra Leone’s
economy. The chief exports are diamonds, some
of which are still mined by hand, as well as gold,
bauxite, and titanium ore. Farming employs more
than two-thirds of the work-force, growing coftee,
cocoa, palm kernels, ginger,
and cassava.

Freetown
Surrounded by green

hills, Sierra Leone’s capital,
Freetown, is a colourful
and historic port and home
to more than 700,000
people. The name is a
reminder of the country’s
former status as a haven
for freed slaves. Among
Freetown’s attractions are a
500-year-old cotton tree,
and West Africa’s oldest
university, built in 1827.

Ivory Coast IvoRry COAST FACTS

[ With 600 km CAPITAL CITY Yamoussoukro
D (370 milcs) of AREA 318,000 sq km (122,780 sq miles)
Atlantic coastline, and three PoruLATION 14,891,000
main rivers, lvory Coast is MAIN LANGUAGES French, Akan
fertile and farming efficient. MAJOR RELIGIONS Muslim, Christian,

traditional beliefs
CuRReNcY CFA franc

It is among the world’s top
producers of coffee and cocoa.

Food accounts for half of all
exports. Most people
work in farming and
forestry. Nearly all
the forests have
been sold off as
timber to pay
foreign debts.

Farmers use pesticides on
cocoa plantations, but the
lack of protective clothes
is a serious health risk.
‘ Yamoussoukro Basilica
Although only 29 per cent of the people of the
population are Christian, Ivory Coast has one of the
world’s largest Christian churches. Able to seat 7,000
people, it dominates the city of Yamoussoukro, which
replaced Abidjan as the country’s capital in 1983.

Cocoa

Ivory Coast is the world’s leading producer of cocoa
beans. Cocoa trees need humid conditions, and many
cocoa plantations lie in moist, tropical regions where
rainforests were felled for timber. Factories have been
set up in Ivory Coast to make cocoa burter, which is
the basic ingredient of chocolate and some cosmetics.

liberia LIBERIA FACTS

E Founded by the CAPITAL CITY Monrovia

USA in the 1820s AREA 96,320 sq km (37,189 sq miles)
as 2 home for freed black PoputaTiON 3,200,000
slaves, Liberia has never been MAIN IANGUAGES English, Kpelle, Bassa
colonized. About five per Wl S i o G
centof the people descend MaJOR RELIGIONS Christian,

", traditional beliefs, Muslim
from former slaves and piEmt 28

American settlers. The rest s s
are a varied mix of ethnic

groups. About 70
per cent of Liberians
work on the land,
growing oil palms,
coffee, and cocoa,
and rubber for
export. Civil war
has damaged trade.

Civil war

Since 1990, Liberia has been torn by a chaotic and
bloody civil war, and its once prosperous economy has
collapsed. The war, which began as clashes between
various ethnic groups, has made thousands of people
homeless and many are forced to live in large refugee
camps where food shortages are a part of everyday life.

Monrovia

Repuredly the world’s wertest capiral city, with more
than 4,560 mm (183 in) of rain per year, Monrovia is
a sprawling city and major port. Liberia has the world's
largest commercial fleet of ships. Almost all are foreign
owned, bur registered in Monrovia, where taxes are low.
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Mali

Desert and semi-

desert cover the
northern two-thirds of Mali,
and only two per cent of the
land can be cultivated. Most
people live in the south, in
farming settlements close to
the rivers Niger and Senegal.
Droughts, poor food, and an

average life expectancy of only

51 years, make Mali one of
the world’s poorest countries.
Some gold is mined, but
cotton is the biggest export.

Buildings such as this
granary are made

Jrom sand bricks. _ \

| MALI FACTS

CarrTaL cITY Bamako

AREA 1,220,190 sq km
(471,115 sq miles)

11,200,000

MAIN LANGUAGES French, Bambara,
Mande, Arabic, Fulani, Senufo, Soninke

POPULATION

MaJOR RELIGIONS Muslim, traditional |
beliefs

Currency CFA franc

Making
Peop le ‘mud cloth

Mali’s main peoples are the Bambara, Fulani,
Tuareg, and Dogon, with smaller numbers
of Songhai and Bozo. Bozo artists, mostly
women, are noted for their “mud cloth”,
made by painring abstract designs on o
rough cloth using differently coloured soils.

Tombouctou

Lying on the edge of the desert, Tombouctou
is a ciry of sand still visited by camel caravans
carrying salt from mines in the north for
shipping up the River Niger to Mopti. This
historic city is a cenere of Islamic learning.

Burkina

Land-locked in the

arid Sahel region and
threatened by the Sahara,
which is expanding
southwards, Burkina
(formerly Upper Volta) is one
of West Africa’s poorest and

most overpopulated countries.

Faced with droughts and lack
of work, many young people
are forced to leave to

find jobs abroad.

Fulani

The Fulani are nomadic
cattle herders who roam
West Africa wich their
animals. In Burkina,
where they number abour
75,000, they are one of
more than 60 ethnic
groups. Fulani herders
traditionally tend cautle
for local farmers in

exchange for sacks of rice.

BURKINA FACTS

Caprrar ciry Ouagadougou

AREA 273,800 sq km (105,714 sq miles)

11,600,000

MAIN LANGUAGES Frené‘lmcrﬂi: Mande,
Fulani, Lobi, Bobo

MaJOR RELIGIONS Traditional belicfs,
Muslim, Christian

POPULATION

CurrencY CFA franc

Fulani children

Cotton

Burkina's most valuable cash crop is cotton,
which brings in about 25 per cent of its
export earnings. However, the country’s
farming is threatened by the mass emigration
of young workers, who send money home to
their families. The country has deposits of
silver and manganese, and exports gold.

Ghana
Once called the “Gold
Coast” by Europeans

who found gold here 500

years ago, Ghana still has

reserves of gold, which has

recently replaced cocoa as

the country’s major source

of income. The country is

still one of the world’s largest

cocoa producers. Lake Volra,

formed by a dam on the

River Volea, is the world’s

largest artificial lake.

Ghanaian family

Food
A popular food in Ghana

i\ ih”f«lfﬂ. d mi.\'run.‘ ()17

maize dough and cassava.
Ghanaians mix leaves of eceye,
a type of spinach, with palm oil 1o
muke a sauce that is earen with

(GHANA FACTS

CAPITAL CITY Accra
ARea 230,620 sq km (88,810 sq miles)
PoruraTion 20,200,000

MAIN LANGUAGES English, Akan, Mossi,
Ewe, Ga, Twi, Fanti, Gurma

MaJoOR RELIGIONS Christian, traditional
beliets, Muslim

Currency Cedi

Eseye (a kind
of spinach)

Plantains

boiled fish or vegerables.

People
Family ties are strong
in Ghana, and the
extended family is
important. About half of
Ghanaians are Ashanti people
whose ancestors developed one
of the richest and most famous
civilizations in Africa. Other groups
include the Mole-Dagbani, Ewe,
and Ga. About 38 per cent of the
peaple live in cities and towns,

Togo
e A long, narrow
country, just 110 km
(68 miles) at its widest point,
Togo has a central forested
plateau with savannah to the
north and south. Nearly half
the population is under 15
years of age, and few people
are more than 45. Although
most people are
farmers, Togo's main
export is phosphates,
used for making
fertilizers.

Farming

Maize

Togolese farmers produce
cocoa, coftee, cotton,
copra, and palm kernels
mainly for export. New
products include herbs,
tomatoes, and sugar.
For their own use,
they grow millet,
cassava, and maize.
Fishing is important
in coastal areas.

TOGO FACTS

CAPITAL CITY Lomé

AREA 54,390 sq km (21,000 sq miles)
POPULATION 4,600,000

MAIN LANGUAGES French, Kabye, Ewe

MAJOR RELIGIONS Traditional beliefs,
Christian, Muslim

CurrenNcY CFA franc

Market women

Alchough politics and formal
employment remain the domain
of men, many Togolese women
work informally in part-time jobs.
The Nana Benz, wealthy women

rraders so-called because they all
scem to own Mercedes Benz cars,
dominate Togo's markerts and raxi
businesses. Based in the marker ar
Lomé, these formidable women
fight hard for business and have
a legendary capacity for haggling.
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People NIGERIA FACTS

Nigerian society consists of an
uneasy mix of more than 250 CAPITAL CITY Abuja

thnic . Two-thirds of T -
S \.-.u .l R AREA 910,770 sq km (351,648 sq miles)
the population belongs to one

Nigeria
[ With large reserves of oil,

natural gas, coal, iron ore,
lead, tin, and zinc, and rich, fertile

- - . F 3 = Porurarion 112,000,000
farmland, Nigeria looked set to prosper UOEiehe: gronge = S R Skl

v ; @ - in the north, the [bo in the east, DENSITY 122 per sq km
when it gained independence from and the Yoruba in the west. (517 por sq mile)

About 57 per cent of people
live in small dght-knir villages
where communal life is important.

Britain in 1960. However, the country’s
economy has experienced difficulty due to
falling oil prices, ethnic conflicts, and
corrupt government. After 16 years of
military dictatorship, civilian rule
was restored in 1999.

MAIN LANGUAGES English, Hausa,
Yoruba, Ibo
MAJoRr RELIGIONS Muslim, Christian,

traditional beliefs
sulphur content and is : N

B gz 3le U v Nair
ideal for aircraft fuel. CURRENCY Naira

Nigerian oil has a low

LIFE EXPECTANCY 52 years

Oil PEOPLE PER DOCTOR 5,000

Nigeria's oil production, GOVERNMENT Multiparty democracy

which ranks first in - =T

Africa and highly in the

world, accounts for 95 e
per cent of all its exports.
Almost rotally dependent on
this new industry, which began
in the 1960s, Nigeria is vulnerable
to changes in world oil prices.

Abuja

Begun in 1980, the new, purpose-
built city of Abuja replaced Lagos
as Nigeria’s capiral in 1991,
because the government believed
Lagos was o influenced by the
Yoruba people. By the late 1990s,
much of Abuja was unfinished

as In()n(.':\’ ran IU\\' during

ADULT LITERACY 64%

Plantations

Agriculeure employs more
than 40 per cent of all

b Nigerian workers. Although

The best cloth
5 a mix of
cotton and silk.

construction. o
}

most farmers work on
small plots with simple
Cloth
Nigeria's Yoruba and
Hausa peoples produce
many attractive patterned texriles,
hand-dyed using natural plant colours.

tools, vast plantations have
been established to cultivare
cash crops on a commercial
SCJI{' EDr fxpnr[. uiing
modern machinery. Crops

include cotron, coffee, In the Hausa rown of Kano, in the north,

Central mosque, Abuja cocoa beans, and oil palms. men dye the cloth in andient dye pits.

BENIN FACTS NIGER FACTS

Benin Niger
A former French C,\m]:-\! arTy Porto-Novo T Although it CarrmaL ciTy Niamey
colony, Benin took AREA 110,620 sq km (42,710 sq miles) | e latgese e ARea 1,267,000 . km

its name from an ancient PorurATiON 6,100,000 West Afica, Niger & ‘IZWO- (489,188 sq miles)

: 1 y TANEGT ; 3 PoruraTioNn 10,700,000
-mpire, in 1975, 15 years MAIN LANGUAGES French, Fon, Bariba, Trels - e, ki
cmp Y Yoruba, Adja, Fulani thirds desert. The pCOpl.L MAIN LANGUAGES French, Hausa,

after becoming independent. ~ — who are very poor, live in the sorma. Bulant. ‘Tits
el .g P MAJOR RELIGIONS Traditdional beliefs, il Lk Djerma, Fulani, Tuareg, Teda
T.15 2. 100 Gy e Muslim, Christian dry Sahel region, or in the MAJOR RELIGION Muslim
“_:'Ehﬁa ”?horlt coastline On_ the Currency CFA franc squthwest close to the ngcr CurreNcy CFA franc

Gulf of Guinea. Most of the River, where they plant crops —

and herd animals. The
country is one of the world's
top producers of uranium.

land is flat and forested, with
a large marsh in the south.
Most people live off the land,
producing yams, cassava, and
maize. Cotton brings in
about three-quarters of the

country’s export income. \ Fishing

Every vear, fishermen catch
abour 39,000 tonnes (42,990
tons) of fish in the lagoons
along the coast of Benin.

Fighting the desert

The people of Niger are waging a battle
against the advance of the desert into the dry
Sahel where they live. They plant trees and
grass in an attempt to stop the soil eroding.

Betamaribé

One of five main ethnic groups
in Benin, the Betamaribé, or Male beauty contest
Somba, live in the northwest Every year, in a festival known as the gerewol,
near the Atakora Mountains.
One of the first peoples to
setile in Benin, they have lived
free from Western influence
for hundreds of years and

young Wodaabé men make themselves up to
try and arracr a wife in an unusual beauty
. contest. After much dancing, che
4 women make their choice. If a marriage
/| proposal resules, the man kidnaps
“ the woman, and they set off into the

have managed to keep many
desert for a nomadic life rogether.

) : - of their traditions intacr.

i\'«]i”(]) ourt AFRICA, BENIN CONSERVATION DESERTS FARMING FISHING O ROCKS AND SLAVERY TEXTILES

HISTORY OF EMPIRE INDUSTRY MINERALS AND WEAVING
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AFRICAN WILDLIFE

NO OTHER CONTINENT matches the wealth of wildlife
found in Africa. Covering the full climatic spectrum
from intense heat to bitter cold, its varied vegetation has
L given rise to a wide range of animals, including mammals,
birds, reptiles, fish, and insects. Among them are more than 40 species
of primate, ranging from tiny galagos to huge gorillas, a great variety of
antelopes, gazelles, and other hoofed animals, and 70 species of carnivore.
Bird life, too, is extraordinarily rich; more than 1,500 species live south of
the Sahara. In addition, Africa is inhabited by the world’s fastest land
animal, the cheetah; the biggest bird, the

Grassland wildlife ostrich; and the largest land

African grasslands (savannahs) sustain over .
20 species of grazing animals, from the animal, the elepha_nt.

giant sable antelope to the tiny pygmy
antelope. The herds of plains game
and their predators, including lions,
are pursued by scavengers such as
hyenas and vultures. Grassland birds
include the guineafowl and hornbills.

Giraffe

The giraffe’s great height — males reach up to

5.5 m (18 ft) — gives it the advantage of being

able ro spot danger from a distance and then
escape at speed. [t also enables the giraffe

to browse on acacia leaves that are out
of the reach of most other grassland
animals, giving it a near monopoly
of its principal food supply.

coat provides
camouflage.

\ Long tail with coarse
hair is used to deter flies.

Long tail feathers help
it balance when
rrlnrtm'g. \\

Secretary bird

Among the most striking of
Africa’s grassland birds is the
secretary bird, with its long legs
and feathered crest. It rarely flies,
preferring to walk, nodding its
head with each step. Tt attacks
snakes, spreading its wings over
its body to shield itself from
venomous bites, while using its
feet to stamp them to death.

- ?

Long legs
for running
through grass
after snakes
__ and frogs.

Zebras call to
_ each other while grazing.

Lion

The lion is the principal predator of

the African savannah. Lionesses hunt
together, preying on large animals,
such as buffalo, zebra, and wildebeest.

Aardvark

The aardvark is a solitary,

nocturnal animal. It uses its

powerful claws to break
into the nests of ants
and termites, which
it extracts with its
long, sticky rongue.
The aardvark can dig
at an astonishing
speed — faster than a

Zebra
Zebras usually live in family groups of 5-20 animals,
but in the dry season they may gather in herds of a few
hundred, for protection against predators such as lions.
Male zebras defend themselves by kicking our with their

legs and hooves. Zebras ear the tough tops of the grasses. person with a shovel.

Wetland wildlife Lesser flamingo

Papyrus

The most common plant in African Three million flamingos
swamps is papyrus. It grows in Africa’s wetlands are see[hmg with wildlife, gather ar Lake Nakuru, in
clumps, often dense enough to such as crocodiles, hippos, floodplain species Kenya, forming an amazing

support the weight of large animals. i spectacle. They feed

such as lechwes, and fish, including the Nile

= 2 on the plentiful
. Papyrus perch and tiger fish. The wetlands also ﬂ algae that flourish
may reach provide stopping places for migratory in the salty water,
45 " . i . g i ;
4 birds ﬂylng south to winter in Africa. sunlight, and high
(15 ﬁ) .m temperarures in
height. and around the lake.

Hippopotamus

Hippos spend most of the day submerged

in water, with only their ears, eyes, and
nostrils above the surface. They become
acrive ar dusk when they emerge from

the water to graze on nearby grassland.

Long
legs for
wading
through
water.

Cichlid fish
Lakes Malawi and Tanganyika contain
265 different species of cichlid (mouth-
brooding fish); all bur five are unique
to Africa. Great deph, isolarion, and few Webbed
predators have resulted in this proliferarion.

e —————
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Fennec fox

The fennec lives in
small colonies among
sand dunes, into which
it burrows to avoid the
heat. It burrows so
quickly, it disappears
from sight in seconds.

Addax

The addax lives
in the driest and
hottest parts of
the Sahara -
conditions few

Pale coar provides DCSCI‘t Wildlife

"'m’f;{f ;f;::* The African deserts include the Sahara, the
| world’s largest desert, and the deserts of
the Horn of Africa, Kalahari, and Namib.
;  Though the deserts seem barren, they are
J/  home to many animals such as bustards,
sandgrouse, and the scimitar-horned oryx. b s el
liquid from
its prey.

sther animals
could rolerate.
I rarely drinks as
it obrains all ies liquid

from the succulent plants
and tubers on which it feeds. Sandgmuse

Despite living in the open desert,
Sand skink sandgrouse must drink regularly. This
The sand skink spends most  often means flying long distances.
of its life underground in its  Sandgrouse obrain water for their
burrow. It uses irs fattened  young by immersing themselves in
il to propel itself  water and carrying droplets back
through the to their nests in their feathers.
sand. It preys on
small mammals
such as mice, as well

as birds’ eggs. 1f artacked,
the sand skink can shed its
tail, confusing its atracker
and enabling it to ger away.

Yellow-backed Yellow back patch Red colobus monkey
duiker | The red colobus is one of five
Standing 1 m (3.3 f1) species of specialized leaf-eating

at the shoulder, the
yellow-backed duiker
is the largest of the
forest duikers. In West
Africa it lives in the
densest parts of the rain
forest; in East Africa it
lives in bamboo forests.

L Rainforest wildlife

Rainforests dominate western Central
Africa. The warm, wet environment
is home to many animals. Herbivores
such as gorillas feed on leaves. Fruit
that falls from the canopy provides food
for pigs and porcupines, while animals
such as tree pangolins forage in the trees.

primates spread across Africa.
[t lives in the forest canopy in
family groups of about 20
animals, rarely descending
to the ground.

Small spotted
genet
This cat-like

Gorillas eat many
types of rainforest
vegetarion.

; ’ fsh ’ ‘ Mountain gorilla
he day asleep in f = T : %, The mountain gorilla
he branches of a ; 3 is confined ro a small
ree, becoming area of rainforest, at a
crive at night. An point where the boundaries
gile climber, it stalks of Uganda, Zaire, and Rwanda
meet. It is a massively built

animal, bur is not normally

aggressive. The females build nests

snimal spends

ts prey — birds, small

".ﬂ..“nlﬂﬂl.\‘ ﬂnd inﬂu([5 =

ke a cat, before seizing

¢ with a sudden pounce. where they sleep with their young.

Gelada Mountain wildlife
I'he gelada is the sole survivor X .
f a group of ground-dwelling The mountains of Ruwenzori,

Giant plants
Africa’s mountain plants include some
of the most extraordinary vegeration in the

primates now found only in Kenva, and Ki]imanjaro have world. Plants small elsewhere have grown
Ethiopia. It l!\'::\ lnvnp:n distinctive pl;ll’l[S and animals. into giants, 1_nc|udmg the giant lobelia, tree
country at high altirude, close IR bl bisho ol heath, and giant groundsel, which reaches
wo cliffs and rock faces, where odents mhabit mOOr_ =Ald, wihile the 9 m (30 ft} in heighe.
1 retreats if alarmed. It eats scarlet-tufted malachite sunbird lives Flinios spihis of 7
<eds, roots, in close association with giant lobelias. R e e
grass, and fruir. = . g
Geladas have a Hyraxes bask in the r;“‘ ”:';’: f’:m .
e ' . . m (3.3 ft) tall. /
,(fu'mfr qf red skin . .un_fur miuch "ff Rock hyrax - : :
on the chest. the day Rock hyraxes live in colonies of

50 or more among rocky
ourcrops. They remain alert for
signs of danger, such as eagles

and leopards.
Crowned hawk eagle

One of the largest cagles, the crowned hawk
eagle is widely distribured throughour the
mountinous regions of East Africa and Zaire,
wherever there are suitable forests containing
the monkeys that are its chief food.

FIND OUT BIRDS BIRDS OF DEER AND GIRAFFES HipPOPOTAMUSES LIONS AND LIZARDS MONKEYS AND
MORE PREY ANTELOPES OTHER WILD CATS OTHER PRIMATES
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AIR

T WE LIVE, MOVE, AND BREATHE at
the bottom of an immense ocean
of air called the atmosphere. Air is
an invisible mixture of gases, made
up of a teeming mass of millions of tiny gas
molecules that move about randomly and at
high speed. Without air, the Earth would be
a lifeless planet, because the gases air contains
are vital to plants and animals.

Carbon dioxide (CO,)
Carbon dioxide is vital
for planc life. Plants
absorb carbon dioxide

from the air and

combine it with water
gathered by their roots
to form sugars, which
2= they use for growth.

___ Tablets of

nitrogen fertilizer

Nitrogen (N,)
Every living cell contains
8 nitrogen. Plants cannot take
nitrogen from the air, so they

get it from the soil. Fertlizers
conrain nitrogen to replenish what

Black ball |
fl"ﬂrt’ffﬂﬁ
carbon dioxide

lants remove from che soil.
P and other gases.

Fractional distillation

The gases in air have many uses. For
example, divers use ranks of oxygen to
enable them to breathe underwarer, and
nitrogen is used in explosives. Gases are
extracted from air by a process called
fractional distillation. Air is cooled and
compressed until it forms a blue liquid.
When the liquid expands and warms
up, each gas boils off at a differenc
temperature and is collected separately.

Divers with oxygen tanks

IO . Candle burns Flame goes out and
COmpOSItlon Of a1r in jar water level rises as
Any volume of pure, dry air is of wir., the oxygen is used up.

78.09% nitrogen, 20.95% oxygen,
0.93% argon, and 0.03% carbon
dioxide and other gases. These
CO[Oured ballS represen[

the proportions of the
different gases in air.

Oxygen (O,)
Burning is a chemical reaction

: of a substance with oxygen, as this
experiment shows. The candle burns

in the jar of air undl it has used up all the
oxygen. Humans and other animals use

—— Red balls
! represent
oxygen.

T Gireen balls

represent oxygen from the air to “burn” food inside
argon. their bodies and produce energy.
Argon (Ar)

The gas argon is called an “inert” gas

because it is so unreactive. Electric
light bulbs are often filled with argon. It
prevents the bulb’s filament from burning
up as it would in air, giving the bulb a much

\ Blue balls

represent nitragen. longer life.

Weight of air

Air pollution

Air is not naturally “pure” and contains
varying amounts of other substances, such
as dust, water vapour, bacteria, pollen, and
polluting gases. Air pollution from industry
and traffic can cause serious health
problems in towns and cities, as well as
long-term damage to the environment.

Water vapour

Up to 4 per cent of the
volume of air may be warer
vapour. Warm air can hold

Smog

The hazy air pollution that
hangs over an urban area

is called smog. Sulphurous
smog is the result of
burning fuels with a high
sulphur content, such as
coal. Photochemical smog
occurs when sunlight
causes car exhaust fumes

more¢ watcr Vﬂ;)ﬂuf f]lﬂ_n
cool air. A can of cold drink
absorbs hear from the air
around it. As the air cools,
water vapour condenses out
of the air to form droplets

to react together. on the ouside of the can.

| in the air's temperature and humidiry.

Air pressure

Air exerts a force on objects because its moving
molecules are constantly colliding with them. Air
pressure is a measure of this force. The pressure of
the open air is called atmospheric pressure. It is
lower at high altitudes, where the air is less dense.

Barometer

A device thar measures atmospheric
pressure is called a barometer. It can
be used to forecast a change in the
weather, because air pressure varies
slightly from day to day with changes

Sucking

When a person sucks on one end of a
drinking straw, the lungs reduce the air
pressure inside the straw. Armospheric
pressure on the liquid’s surface does the |
rest, pushing down on the liquid, and |

making it rise up through the straw.

Compressed air
The pressure of air can be increased by

compressing it — that is, pumping more
and more of it into a limired space.
Bicycle tyres are filled with compressed air
to give a smooth, comfortable ride.

ATOMS AND
MOLECULES

FIND OUT

MORE

CELLS

FRICTION

LUNGS AND PHOTOSYNTHESIS
BREATHING

GASES

POLLUTION

Air has weight, as this simple experiment
proves. Identical empty balloons are artached
to both ends of a stick. The balloons balance
when the stick is suspended from its middle.
Inflating one of the balloons tips the balance,
because the balloon full of compressed air
weighs more than the empty balloon.

‘ .\ G
\ Balloons
‘ balance.
V4
/

Balance is tipped /

,;._
-

-

by inflated balloon. b
Inflated balloon contains ——
compressed air.

-I:.—

Joseph Priestley 1
English scientist and clergyman Joseph ‘
Priestley (1733-1804) discovered ‘
oxygen in 1774. He also |
discovered many other gases,
including nitrous oxide |
(laughing gas) and ammonia. |
Priestley studied carbon dioxide |
and devised a way ro make
carbonated (fizzy) water. |

PRESSURE WEATHER
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AIR PRESSURE see AIR; EARS AND HEARING

AI RCRAF | Types of aircraft
The word aircraft covers all flying machines — from

balloons to helicopters. Most aircraft are aeroplanes, which

ANY VEHICLE THAT travels thfough have wings, and jet engines to give them speed. Other
the air 1S Called an alrcraft_ The types of aircraft are gliders, which have no engines,
abl]lt}f by ST OTCE Db sacles Mty ax hellcop_{ers _ball_oor_n and airships. An aircraft’s function
5 . determines its size and shape.
oceans and mountains makes aircraft the fastest form
of travel. An airliner (a large passenger plane) can fly  Biplanes
= . Many planes

a passenger thousands of kilometres in hours. The before World
same journey would take several days by boat or car. 1%
Airliners and military aircraft are complex machines. s o wigh v

. - . . . were catled biplanes.
Their frames are built with lightweight metals, such

as aluminium, and hi-tech materials, such as plastics.  Balloons il  Gliders

Transport aircraft
Armies need aircraft ~ +
[(e] [ran.:pnr[ [m()ps
and equipment.
Special aircraft are
designed to carry very
heavy objects, such as tanks.

. i e : ik -
Inside, their sophisticated electronic controls help o e o . |

pilots fly efficiently and safely. Smaller aircraft, such ~ balloons Abagis i

filled with gas or hot down. A glider has no engine,

as gliders and hO[—ai[‘ balloons, are Often used FO[‘ air that is lighter but flies by the effects of air
i than the atmosphere. currents on its wings.
sport and leisure.

i Concorde E—

Anatomy Of an alrhner SapRatie ddinem s s R
as Concorde can travel
Most airliners, such as this Boeing 747-400, have the same basic design. faster than the speed of sound :
[he main part is the fuselage, which is similar to a long, thin, — abour 1,240 kmh (770 mph). They can cross
ol veibe A i ) > had h aldle ot ik the Arlantic twice as fast as any other airliner,

I?]f[d tube, s er'lgs HEE atta('1e to the middle of the l but are very noisy and need lots of fuel.
fuselage, and the tailplane and fin are actached art the back. - 4 LR T
A floor separates the passenger cabin from the baggage hold. o _ Fin

Main cabin, with
economy-class sears

The Boeing 747-400 can
fly more than 13,600 km =
8,451 miles) withourt \
topping for fuel.

Upper deck with \

l’)l{jf?}('j!'(‘l"f{]ﬁ sedis

Fuselage .

Fuel for engines in fuel
tanks inside wings

Freighters
x Airplanes that carry cargo are
e, called freighters. The cargo is
v cahin ik [ - loaded rhmush a hugc door in
Firsttlass et R 4 the aeroplane’s nose. The Boeing
st-class seats 2 £

747 can be converted from a

Engine controls and
avigation instruments

Paﬁﬁt‘ngﬂf p]:lnt' toa
freighter, then
back again.

Pilot’s conerol

colwmn Turbofan engines hang

[from wings on pylons. —___

. Howard Hughes

Hughes (1905-76) was an
I American industrialist,
film-maker, and aviation
enthusiast. He founded the

~ 1. M | s
(.Odfptt . In ﬂlgl’lt food airline TWA, and broke a
he aircraft is controlled from the Pre-prepared meals are number of aviation records
J.‘pn.('l he pilot and co-pilot fly the \'mrm.i in tmﬂcys_. which Enter{alpmept | in aircraft of his own
ine using control columns, and lock into spaces in the Some airliners fearure design. No all were
nstruments show the status of all the  aircraft’s galleys until it video screens and | slzcs;cssﬁll: the Spruce Goose
slane’s equipment. The cockpir also is time for the cabin headphones thatcanbe | (1947) only flew once.
contains radar and radio controls. staff to serve them. uned to music channels. |
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AIRCRAFT
Forces of flight Flying controls - Aero engines
An aircraft needs two forces to fly: An aircraft is steered through the | An aircraft’s engines drive it through the air by producing
lift to keep it up and thrust to air by way of three main control | thrust. Different types of engine produce thrust in different
propel it forward. Lift overcomes surfaces — the elevators on the | ways. Piston and turbo-prop engines drive propellers that
the plane’s weight, and thrust tailplane, the ailerons on the screw into the air, just as a ship propeller bites into warter.
overcomes the drag caused by the wings, and a rudder on the fin. Turbo-jet and turbo-fan engines produce a fast-moving

stream of gas which pushes the aircraft forwards.

air flowing past the plane. When an
aircraft is cruising, lift is equal to
weight and thrust is equal to drag.

Piston engines Shaft
These work in the same way as car engines.
Petrol and air vapour are mixed in the
engine’s cylinders and they cause an

/ explosion. The f_'xplusion.s pl.i_‘ih pistons, which
twrn a shaft. The shaft then urns a propeller.

Elevators make the aircraft’s
nose tilt up and down.

rs |
D | 4 75
Thrust l g ‘ AL, [ Turbolprop engines [:mpef.’;; spins
T The simplest type of jets — e
Weight | R a turbo-jet engine with a S
from side to side. J & thrust

propeller is called a rurbo-prop
! engine. A motor turns the
| compressor and the propeller, which
| provides the main engine thrust.
|
|

. The rudder makes
UC 11 gS the aircraft “yaw”

! to left or right.

An aircraft’s wings create lift. To

Gas shoots Air drawn in

do this, they need air to flow ‘t ’ » Turbo-jet engines s /
over them. g Air is drawn in and compressed, then
sent 10 a chamber where fuel burns. The
The aerofoil shape The aerofoil at work Angle of attack gases produced are shot our of the back of
If you cut an aircraft wing The air pressure beneath the Tilting the angle of the the engine, which pushes the aircraft
in two and looked at the wing is greater than above ir, blades gives extra lift. | forwards, like a deflating balloon. _ Turbe fan
end, you would see a and lifts the wing up. )
special cross-section called Lt Lift Turbo-fan engines

A hybrid of turbo-jet and turbo-props, the

an aerofoil. The rop surface
is longer and more curved | turbo-fan engine sucks in air, which is
than the bortom surface. m | combined with the backdraft from a fan,
m > = | and aJS('n sends air around the engine,
+— | producing the same effect as a propeller.

Exhaust

Helicopters
. - - - \.‘
Unhlg: most au'craft2 wl'.uch have ﬁ?ced WIDES:  Toasos bisdes owiic | _ Bebeduf T,
a helicopter has a spinning rotor with two to control the / T engine
or more lOﬂg, thin blades attached. When helicoprer’s direction.

the blades spin round, they lift the helicopter
straight up into the air. A helicopter can take
off from almost anywhere and does not need
to use airport runways. It can hover in one
place, and fly backwards, forwards, and
sideways. This makes it the most versatile of
all aircraft; it is very useful for [ransport, Landing skids

surveillance, and rescue missions. in place of
undercarriage .~

Tail rotor stops fuselage spinning
in opposite direction to main rotor. ,

Flying controls Lifting off Moving away

A helicopter pilot has three flying Before rake-off. the main and rail rorors The cyclic pitch control makes the

controls. The collective pirch lever are speeded up. When the main roror is helicopter move in the dircction the

changes the amount of lift produced by wrning fast enough, the pilor lifts the control is pushed. [t rilts the main rotor

the main rotor. The cydlic pitch control collecrive pitch lever to increase the dlt of so that some of the rotor's lift pulls the

makes the helicopter move forwards, the rotor blades. The tilt produces lift, and helicoprer along, Here, the pilot has

backwards, or sideways. Rudder pedals the helicoprer takes off. The higher the pulled the control back to make the .

make the helicoprer turn left or right. lever is lifted, the faster the aircraft rises. helicopter move backwards. IgDI‘ Ivan SlkO[Sky

Sikorsky (1889-1972) was born in
Ukraine, where he became an
aeronautical engineer. In 1919 he
moved to the Unirted States where
he ser up an aircraft factory. He
designed the first pracrical
helicoprer, the VS5-300, which first
flew in 1939. The design had
be modified many times: ar one
point, the hrliu)ptcr flew in

:'\'L‘I‘_V direcriun rXL‘Cp[ fUl’W'Jl"dS.
AIRSHIPS AND ATMOSPHERE ENGINES AND FLIGHT, TRANSPORT, WARPLANES WORLD WORLD
BALLOONS MOTORS HISTORY OF HISTORY OF WAR 1 WAR I
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—Types of aircraft——

il1 The A-10% huge array of
Mllltary weapons gives it a massive
i firepower. |
- Y £ - |
. ondlond Wings fold back for
il ; .._ - :
fins __—— vertically. _ supersonic flight "

Fighter/strike aircraft, McDonnell Naval strike aircraft, McDonnell Douglas ~ Swing-wing bomber, General Dynamics Ground-attack “rankbuster”
Douglas F/A-18E Super Horner AV-8B Harrier [1 F-111A Aardvark aircraft, Fairchild A-10 Thunderbole 1T
Radar dome -
| | Hinged nose 3 = Extended
| /) is raised to Tivin ;va;grﬁr 74
J allow propellers e ;
-« loading. \ altitude
/ y flight. /
[t
Radar bulge
Refuelling/electronic counter-measures Heavy transport aircraft, Lockheed C-5A Radar aircraft, Fairey Gannet AEW-3, High-level reconnaissance
sircraft, Boeing EC-135 Stratotanker Galaxy — one of the world's largest aircraft ~ gives carly warning of air artacks. aircraft, Lockheed U-2
s v Passenger and cargo aircraft
sewerful airoraft engines 7375 the \ More than X
ver burlt. ‘ orkls ese r X 1,800 "_2'7"
3 :rl'n'frrg Jer - P were built,
\ ] - . dirliner. _ = - - \ / s
\ s \ - o =
- -G - = " Low-noise :
- v TN engines
\ i -3 -
%de-bodied, long-haul airliner, Medium-range airliner, Short-range airliner, British Acrospace Freight transporter aircraft,
Socing 777-200 Boeing 737-300 Bae 146-R]85 Bocing 727

amsemgers | i —j’ o - ;
. ” ___ Turbo-prop - T Cabin holds
engines O\ - four people.

Singl'.r engine ’

Basiness jet, British Aerospace Bae 125-600 Commuter aircraft, Fairchild Metro 1T Leisure aircraft, SOCATA TB-20 Trinidad

Wings carry armaments such Five-bladed H el] cO pter S

as rockets and guns. main rotor
\.

‘\“~ - /' -‘\ Tail
' rotor
i S -,
G .
@

— JTiwin

Radar ./~ rotors
temack helicopter, Bell AH-1 Cobra Passenger helicopter, Sikorsky S-61 Transport helicopter. Boeing CH-47 Chinook
Glider soars on Fabric-covered wings SPO It
/. warm air currents. and fuselage

Pilot launches
glider by running
. downhill.

. Propeiler

Rear-
mounted
engines

Flying boat, Beriev
A-50 Mermaid

. Osprey can fly like both a
" helicapter and a plane.

Rotors can
tilt 90°.

Tilt-rotor aircraft, Boeing V-22 Osprey

Wing of light woven
/ fabric over metal frame

_ Motor Microlight is a kind of
wre g motorized hang-glider,
Hand _ Wheels allow with a strong frame and
grip -~ : microlight to take a streamlined fibreglass
famg-glider is like a huge wing with a Biplane training/leisure aircraft, off and land like “tricycle™ underneath to
elow to hold the pilor. De Havilland Tiger Moch DHSA a normal aircraft. carry the pilot.
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AIRLINERS see AIRCRAFT

“Landside” of terminal

Air traffic control

At the heart of an airport is
the control tower, where air
traffic controllers monitor
every moment of an aircraft’s
arrival and departure. They
make sure that each pilot
follows the correct flight
path, that all aircraft land in
the right place, and that
there is a safe amount of
time between each take-off
and landing.

Flight pach
Air traffic controllers rell pilots when
it is safe to land. They guide a pilot to
a specific path, which the pilot must
then follow as the aircraft descends to
the runway. Navigation aids, such as
high-frequency radio beacons, give
the pilor accurate bearings.

How an aircraft lands

Fly down
and right

«* ™

Runway

(ground level)

AIRPORTS

TODAY, MORE PEOPLE TRAVEL by air than ever before.
Whether they are business people off to visit clients or
families going on holiday, all air travellers leave from
airports, which range in size from small local facilities to
enormous international terminals. A large airport is like

a city. It contains shops, offices, and hotels, in addition to all the
buildings, runways, and taxiways needed to service the aircraft and
their passengers. Airport security is always tight, because airports
and aircraft have often been the targets of terrorist attacks.

Terminal building ar Kansai International Airport, Japan

Access area International Curving
Passengers enter  Road provides escalators  arrivals | roof truss
terminal from  transport for  to all parts of the floor
lower level and  passengers terminal
leave it from leaving the  building.
upper level. airport. |

Features of an airport

Aircraft take off and land on runways,
which are linked to the terminal
buildings by routes called taxiways. The
passengers embark and disembark at the
terminal buildings. For the aircraft, the
airport has repair workshops, refuelling
facilities, and storage hangars.

Security area and
International |, passport checkpoint
departures

v _ﬂaar

Runway

To rake the biggest jer aircraft, runways have to be
3-4 km (1.8-2.5 miles) long and some 50 m (165 ft)
wide. They need a specially toughened surface to rake
the pounding they get when large jets rake off or land.

Domestic arrivals
/
[ and departures are

on middle Jﬂtmrj.

Boarding gates
\

*T “Airside” of terminal
{

Bridge connects boarding
gate to aircrafi.

Waiting
aircraft

Service area contains boilers, ventilation
equipment, and other building services.

Air traffic controllers in the control tower

Radar display screen

Airport radar tracks each aircraft as

it lands, giving the controllers precise
derails of its position. All aircraft within
20 ro 50 km (12 to 30 miles) of the
airport can be tracked by radar and
shown on the controllers’ display screens.

Radar antenna .

sends out beam .
to guide plane
on to runway.

/

Antenna sends
out beam to
guide planes

rate of descent.

™. Radio waves carry
information about

[light path

B . Dials on flight-deck
Fly up k‘) tell pilor whether
and left * % plane’s course is correct.

S . An X-ray reveals a gun.
ccur Ity
Airport security staff are always on their
guard, trying to spot terrorists or smugglers.
| Metal detectors and other electronic devices
‘ alert staff when a passenger is carrying a gun
or other type of weapon. There are also
“sniffer” dogs that have been trained
| to detect the scent of
explosives or illegal drugs.

X-ray scanner
Airport staff use X-ray
machines to scan the contents

Passports
A person travelling from one
country to another usually carries a

of passengers’ luggage. A
screen on the side of the X-
ray machine shows whar is

21
passport, an official document that ;r‘: T inside each bag. Different
identifies the owner and their place marerials show up in different
of origin. Passports are inspected ar colours, enabling items such

‘ internarional airports. EU passport as guns to be found with ease.

Kestrel

Airports and the environment

A large airport can have a devastating impact on the
local environment. Clearing the land to build an
airport destroys carefully balanced ecosystems, while

the air pollution can harm
wildlife, and the noise may
scare some animals away.

Airport ecosystems

|  Since airports cover such vast

| areas, birds and animals can also
move into these areas and establish

new ecosystems, undisturbed by people.

Animals
can live
in the
large green
spaces around
a big airport.

IF\I‘EI())(I){]E AIRCRAFT

EcoLoGy AND
ECOSYSTEMS

RADAR AND
SONAR




AIRSHIPS AND BALLOONS

AIRSHIPS AND BALLOONS are known as Anatomy of a modern airship

hghter-than—alr aircraft because, instead of The main part of an airship is its envelope, which

; contains bags of helium gas. The gas is slightly pressurized
b they i large envelop e bag’ 1o keep the envelope in shape. A fin and tilplane keep

full of gas or hot air that is lightel‘ than the the airship steady as it flies slowly along. The crew travels
air in the atmosphere a[‘ound 1t. The alr in a gondola attached to the underside of the envelope.

pushes the envelope upwards, just as water pushes a Gas-proof coated polyester envelope | Elevator flaps

\

submerged air-filled ball upwards. In 1783, the
Montgolfier brothers achieved the first manned
flight ever by sending a hot-air balloon over

Paris. Balloons fly where the wind blows them;

airships have engines and can be steered. Today, %ﬁc - S e

airships are used for aerial filming and coast-guard DI st Inaii

patrols, and baﬂooning is a popular sport. ballonet valve  Gondola - (semirigid airship)  the airship.

' Types of airship

Practical airships could be built
only after the lightweight internal
combustion engine had been
developed. The earliest airships
were “nonrigid” (they are still
USCd tOday)‘ ThCSC were followed Nonrigid airships have a Hexible Rigid airship’s enve]opf is built around

by the “rigid” and the less usual fabric envelope, from which the a rigid framework. This skeleton contains
load hangs, suspended by ropes. bags of the lifting gas — helium.

The Hindenburg, 1937
Airship disasters “semirigid” types of airship.
Several terrible disasters made people lose trust : e
in airship travel. Airships were usually lost for

two reasons: either they were uncontrollable BallOOIlS ‘

in bad weather; or the highly inflammable 3 < .
hydeoghs gt pide e sxsistope sedind. Balloons were first used for aerial reconnaissance during the

Today, airship pilots use the much safer helium | French Revolution, and used again in the American Civil J
gas in special nylon cny’tlopcs. However, they War. During World Wars I and 11, balloons

still have to be wary of the weather. s e spot targets

for artillery attacks, and
barrage balloons defended |
cities against aircraft.

I Ferdinand von Zeppelin
German count Ferdinand von Zeppelin
(1838-1917) began
experimenting with air
travel in 1891. In 1900, he

Weather and research balloons : Balloon festivals

devised the first airship, a To study what is happening in the Today, ballooning is a popular sport. During
128-m (420-f) rigid upper reaches of the atmosphere, the summer, ballooning enthusiasts gather at
craft named the pilots send up helium-filled weather ‘ festivals to enjoy the dazzling prospect of
LZ1. During World balloons. These carry instruments ‘ dozens of brightly coloured balloons flying
War 1, some 100 which measure emperature, wind together. Some of the balloons are owned by
Zeppelins were buile speed, and so on, and send their results | companies, and are made in the shapes of
| for military use. to the ground or to satellites by radio. their products, as a form of advertising.
Flight
Hot-air ballooning

requires a perfectly
clear day with a gentle |
breeze. Too high a

wind puts the balloon

at risk on take-off and

landing. After take- . _

off, a ground Crew ! ] The balloon is laid on ") The balloon's envelope 2 The expanding balloon /4 Guy ropes hold the = The crew blasts hot air

follows the balloon in the ground. Burners £ expands as the hor air ./ becomes buoyant, and “_I' balloon down until the \) into the envelope to

a vehicle to recover heat air to fill the balloon. starts to fill it rises into the air. crew boards. keep the balloon afloat.

both it and the crew ==

after landing FIND OUT ATMOSPHERE FLIGHT, GALILEO GASES JoHNSON, RENAISSANCE WEATHER
MORE HISTORY OF  GALILEI AMY FORECASTING
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AT ~Airships and balloons

- Balloons e
= basker

. Upside-down balloon, Basher.
where a false basket
Easter egg envelope is Golf ball, an uncomplicated, has been attached to Fabergé egg, the trademark jewel
decorated to celebrate Easter.  yer realistic balloon shape the balloon’s top. of a famous Russian jewellers

Al
Uncle Sam, a Part of this -

balloon hangs

¢ lighthearted
i P‘\_ symbol of below the
Lavishly decorated X e o)

character from the
Thousand and Red, blue, and yellow
One Nights panels of this balloon’s

envelope represent the
exotic plumage of a parror.

Upturned eaves

Carmen Miranda, a A “cow jumps over the moon” is a very complicared Face-shaped balloons are
19405 singing star balloon shape inspired by the famous nursery rhyme. relatively simple to creare.

Modern tractor has
its basker hanging
where the back axle

would be.
Japanese temple; the
‘\\1 envelope comes complere
~ with authentic upturned
o} \§ eaves and balcony rails.
> =

Drink can, the first Santa Claus, an aerial NASA rocket, celebrating Elephant, complete
non-traditional Christmas decoration space exploration. with trunk and a
balloon shape surprised look!

Airships

Rupert the Bear,

Spectacular eagle has a

very complicated and a favourite fictional
realistically painted Aerial tours are often run by companies Modern airships, because of their visibility and size, character for children
envelope. that have both airships and balloons. are often used to advertise producrs or services. all over the warld
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ALBANIA see BALKAN STATES * ALCATRAZ see CRIME AND PUNISHMENT = ALCHEMY see SCIENCE, HISTORY OF

ALEXANDER THE GREAT

IN LESS THAN FOUR YEARS, a brilliant youn Early life
¥
al d h 1 . h ld Alexander was born in 356 BC, the
gener created the argest empire the wor son of King Philip 11 of Macedon
had ever seen. The empire was the creation ~ ©35-2%2. Aayousgmanhe
ent on military campaigns with his

‘ - of Alexander the Great of Macedon, a father. Alexander won fame for
thkidig a8 black Boise cilled

glfted leader who inspired tremendous loyalty from his Bucephalus, which stayed

troops. It stretched from Greece in the west to India in e

the east. Alexander’s sudden death at the age of 33 led to

the empire’s collapse, but it lived on in a series of towns

that spread Greek culture eastwards. These cities, all

called Alexandria after their founder, opened up a trade

between Asia and Europe that survived for centuries.

Aristotle
Alexander was taught by the Athenian
philosopher Aristotle (384-322 BC).
Aristotle’s interests ranged from politics
and moraliry to biology and literature.
He shared his enthusiasm for new ideas
with his young pupil.

> = .
Alexander’s empire 1o AR T S
s ; : The rich empire of Persia occupied
Crerce When Alexander became king of Macedon in 336 BC, Greece was  much of modern Irag, Turkey, and
The heartland of dominated by Persia. In a series of brilliant military campaigns, Iran. After Alexander had conquered

g i . . . the area, he tried to unite Macedonia
Alexander’s empire was Alexander defeated Persia and created his vast empire. d Persia b
his home state of and Persia by

Macedon, northern . encouraging his
Greece. Before Alexander L SR /} , generals o
became king, Greece oy T \ \‘:5 marry Persians.
was divided into rival tt ¢ D 3 Alexander

city states, and was 2 LY ] i himself married

threatened by the Roxana, a

powerful Persian Empire. princess from
eastern Persia.

Stag comes from
palace at Persepolis.

Terracotta figure of the Greek
love goddess, Aphrodite

E.gyp[

In 332 Bc, Alexander
conquered Egypr and
was accepted as the new
phamuh.PHe founded Macedonian Empire
the city of Alexandria,
in northern Egypr.
which became the most
important city of the
Greek-speaking world.
When Alexander died in
323 Bc, he was buried
in a vast tomb in the
centre of the city.

Persian silver stag ornament

Bartle of Issus Eastern empire

In 333 8, the Macedonian army By 326 BC, Alexander had marched through
overwhelmed the more powerful  Persia and had conquered Afghanistan and
Persian army led by Darius 111 the Punjab. Alchough his
(r. 336-330 BC) at the bartle of  troops were very loyal
Issus, Syria. The Persians were to him, they refused
defeated again in 331 BC ar to go further than
Gaugamela near the River Tigris.  the River Indus.

After this bartle, the Persian

capital, Persepolis, was destroyed

and the empire collapsed. Coin from Indus area
Alexander wears the
pharaoh’s crown

Relief of the Batte of Issus

ALEXANDER THE GREAT

356 Bc Born in Macedon
Carved relief 336 BC Succeeds his father to the

shows Macedonian throne; quells

A"'f'“?nd"_ rebellions in Greece

leading his — -

troaps. 334 BC Leads his army into Persia
and defeats a Persian army at the

Granicus River

333 BC Defeats Darius I at Issus

Death of Alexander

In 323 BC Alexander caught a fever
in the city of Babylon. Although he
was only 33, he died. This sudden
death meant that Alexander did not
have time to consolidate his rule or
even name his successor. Within a
few years of his death, the huge
Macedonian Empire had collapsed.

_ Sarcophagus
from the royal = ‘
cemetery of 331 BC Defeats Darius II] again at

Sidon, said to Gaugamela, completing his

be the tomb of _congquest of the Persian Emplre
Alexander. 326 BC Reaches the Indus, but is
forced to turn back by his troops

323 BC Dies mcvcr in Babylon

Alexander’s sarcophagus

FIND OUT Asia EGYPT, GREECE PERSIAN PHILOSOPHY
MORE HISTORY OF ANCIENT ANCIENT EMPIRES
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ALGAE see SEAWEEDS AND OTHER ALGAE * ALGERIA see AFRICA, NORTHWEST ¢ ALI, MUHAMMAD see COMBAT SPORTS * ALKALIS see ACIDS AND ALKALIS

AMERICAN CIVIL WAR

LESS THAN 80 YEARS after independence, Divided nation
the USA Split in two over the issue of Eleven southern slave states left the Union of states,

slavery. The richer, industrial northern declaring independence as the Confederagy. Four ot‘her
slave states refused to break away; West Virginia split

states had banned slavery, but slaves were used on from the rest of the state and stayed in the Union.

plantations in the south. When Abraham Lincoln

became president in 1860, the southern states, fearing _
P Slave states v o

he would ban slavery, seceded from the Union, and in the union P

established the Confederate States of America. Fighting B @ v

. " ®Washington
began in 1861 and lasted for four years. At first the e : e
sides were evenly matched, but the strength of the L Y Chadeston
Union wore down the Confederacy, and it surrendered. { o
Slavery was then abolished throughout the country. Chiag spas |

Union infantry
sergeant

First modern war Scldices

The American Civil War was the first Much of the fighting was trench oieh Khii hioe SRAIE RGOS

recognizably modern war. Railways W, vt Ways wew dio
2 prepared for a pitched battle.

transported men and supplies to the

battlefield, and iron ships were

fought in the two opposing
armies, most of them as
infantrymen (foor soldiers).

Chevrons

used for the first time. AR \ Shell
PR XN iaci

Commanders talked gk jacket

to each other by B e Sergeant’s

sash —

field telegraph,

and the war was

Sergeants
photographed trouser
and widely reported stripe

in newspapers.

Percussion

3
musket Confederate

infantryman

Union soldiers and guns

Gunner

Field gun Officer

Merrimack and Monitor

The Confederate ironclad ship Merrimack (renamed Virginia)
fought the Union's vessel Monitor on 9 March 1862. The
battle was inconclusive, bur marked the first occasion on
which iron ships had been used in naval warfare.

Gettysburg Address

Lincoln’s fine speeches helped win the war. In 1863,
he dedicated a cemetery on the site of a baulefield

in Gettysburg, Pennsylvania. In his speech, he hoped
that “these dead shall not have died in vain; thar this
narion, under God, shall have a new birth of freedom,
and that government of the people, by the people,
for the peaple, shall not perish from the earth”.

Appomattox
On 9 April 1865, at Appomautox, Virginia,
the Confederate general Robert E. Lee

Abraham Lincoln
Lincoln was born in Kentucky
in 1809. He was elected to the
state legislature in 1834, was
elected president in 1860, and
led the Union states to victory
in the civil war. He was
assassinated in 1865.

surrendered to Union general Ulysses S.
Grant. More than 600,000 Americans
died in the four years of fighting, and
many more were injured.

Signing the surrender documents

Tlmel[ne = e ] 1862 Confederates win Seven 1864 Ulysses S. Grant April 1865 Lee’s
April 1861 After 11 states leave the e 4 Days’ Battle (near Richmeond, becomes Union Confederate army
Union, war breaks out when Virginia) and Bartle of commander-in-chief. surrenders at Appomattox,

Confederate troops fire on the Union Fredericksburg, Virginia. Virginia.

garrison at Fort Sumter, South 1864 General

Carolina. 1863 Union wins its first major Sherman's Union May 1865 Last Confederate
bartle ar Gerysburg; army marches army surrenders.

1861 Confederates under generals Emancipation Proclamarion through Georgia,

Jackson and Beauregard win the first frees slaves. destroying the state December 1865 Slavery is

major battle against Unionists at Bull capital and weakening vl Wae Sannnn banned throughout the USA

Run, near Washington. Ulysses S. Grant the Confederacy. by the 13th amendment.
FIND OUT AMERICAN ARMIES NORTH AMERICA, SHIPS AND SLAVERY UNITED STATES, WARFARE WASHINGTON,
J\Y[0):428 REVOLUTION HISTORY OF BOATS HISTORY OF GEORGE
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' AMERICAN REVOLUTION

IN 1783, A NEW NATION WAS BORN — the United States of
America. Its struggle for independence is called the American
Revolution. It began in 1775, when 13 American colonies
went to war against Britain. Britain governed the colonies

and imposed high taxes. The colonists, who were not g
represented in the British Parliament, resented the taxes. Protests and b R
demonstrations broke out, and the colonists formed a Continental N Ch '
Congress to negotiate with Britain. A skirmish led to war, and in W
1776, the American colonists, inspired by ideals of freedom, T g
declared independence. The British surrendered in 1781, Georgia " Thirteen colonies

and two years later recognized the new country.

Maine (to Massachusetts)

New Hampshire .
-’ \ i'jJ
Massachuserﬁ {
7 NewYork - pkf
“\Rnh
Pennsylvania YY lsl;:::

Connecticut

[ After the Revolution,
3 Britain’s 13 original colonies

Stamp tax

The colonists set their own
taxes. Bur in 1765, Britain
introduced a stamp tax on
legal documents. The angry
colonists stated that “taxation
without representation is
tyranny . They refused

to buy British goods.

Boston Tea Party

Britain withdrew the samp tax, bur ser
others on glass and rea. Three groups of
protesters, dressed as Mohawk Indians,
boarded tea ships in Boston Harbour
and threw their cargo into the warer.

2 (}lr.rrr'afgc'
box belt

Knapsack
strap

~ Brush for
musker lock

Musker

Gaitered

v [rousers

— Musker

American soldier

Revolutionary war

The war lasted for six years.
Washington’s leadership played
a vital part in the American
victory. He led his troops

to victories at Brandywine

(1777) and Yorktown (1781).

1%

Colonists pour tea into Boston
Harbour, in protest at British taxes

Lexington and Concord
In April 1775, the war began with

i formed the first 13 states of
the new United States.

skirmishes near Lexington and Concord.
American patriots forced the British to
withdraw at Lexington. They marched
back to Boston under continuous fire.

‘ Paul Revere

' Paul Revere (1735-1818)
rode through Massachuserts
on the night of 18 April
1775, to warn that the
British were coming. He was
part of an anti-British group
called the Sons of Liberty.

Revere on horseback

. Cocked hat
, Crossbelt
Red coat

. Bayonet

A Brush for
musket lock

Breeches

Leather
spatterdash

Shoe

British infantryman

The opposing armies
The Brirish were well
trained but poorly led. Their

orders came from 4,000 km |

(2,500 miles) away. The
Americans were less well
trained and equipped, but
knew the terrain and had
good leaders.

Surrender at Yorktown
The fighting lasted unil

Thomas Jefferson
A planter from Virginia,
Thomas Jefferson
(1743-1826)
arrended the
Continental
(“unbrr_ss in

. He
dmmd the
Declaration of
Independence,
reformed the
laws of his narive
state, and wenr on
diplomatic missions to
Europe. He became the third
president of the USA in 1801
and served uncil 1809.

spring 1781, when the

colonists cut the British
off from their supplies
at Yorktown. They
finally surrendered

on 19 Ocrober.

Declaration of Independence
On 4 July 1776, the 13 colonies
signed the Declaration
of Independence. This
document stated that
“all men are created
equal...” and its belief
in “Life, Liberry, and
the Pursuit of Happiness™
later inspired the
French Revolution.

I A

1774-75 Continental
Congress. Representarives
draft a petition to Britain

Timeline

1765 Britain introduces the
stamp tax. Protests break out.
Britain withdraws the stamp
tax, bur other raxes remain.

insisting on no axation
without representation.

1775 Baule of Lexingron.
Congress takes over

1773 Boston Tea Party.
Americans, dressed as Mohawks,
dump tea in Boston Harbour

as a protest against heavy raxes. and appoints Washington
Commander-in-Chief.

government of the colonies,

George Washington

The commander of the colonial army was
George Washingron (1732-1799). He was
an inspiring general, who keprt the morale
of his troops high
in spite of several
defeats at the
beginning of the
war, When France
joined the war

on the colonial
side in 1778,
followed by Spain
in 1779, victory
was assured.

Washington

1777 British general John
Burgoyne (1722-92) forced
to surrender at Saratoga.

1778 France joins the war
on the American side.

1781 British surrender at
Yorktown.

French private soldier

FIND OUT UNITED KINGDOM,

HISTORY OF

FRENCH
REVOLUTION

UNITED STATES,
HISTORY OF

WARFARE WASHINGTON,
GEORGE
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' AMPHIBIANS

¥, COLD-BLOODED animals, amphibians

@ ‘;/ are vertebrates (animals with a

"% backbone) that evolved from fish.
. They are adapted for life on land, but
most must return to water in some form to
breed. Amphibians undergo a process known as
metamorphosis in their
development from larvae to
adult, hence the Greek origin

of their name: amphi

European
common frog

Webbed toes

Amphibian features

Apart from the caecilians and a few species of salamander, adult
amphibians have four legs, each with four or five digits. Most
species take to the water to mate and produce their
eggs, but some make nests on land, occasionally

in burrows in the ground or in moss.

—— Long legs for
leaping.

/
Frog leaps |
after prey such
as an insect.

meaning “double”; bios
meaning “life”. There are
three groups of amphibians
and more than 3,000 species.

, for swimming.  ——

«\"-

Couch’s spadefoot toad

' Amphibian groups
| There are three groups of amphibians: the worm-like
caecilians; the tailed amphibians, including newts and
salamanders; and the tail-less frogs and toads, probably
the most diverse group.

- Caecilians
Distribution of amplublaus Caecilians are legless, carnivorous
Amphibians live everywhere. Desert
species survive the driest season by
staying underground inside a
membranous sac, which they secrere
themselves. Some temperate species
hibernate in pond mud in the winter.

Skin

Amphibian skin is thin
and scaleless. It is usually
kept moist with mucus to
increase its ability to allow
oxygen through for skin
breathing. Skin can be smooth
or rough. It secretes certain
chemicals: pheromones can attract
potential mates, while poisons deter
predators. As they grow, amphibians

shed the top layer of skin.
Camouflage

Many frogs and twads are camouflaged 1o
avoid detection by predarors. Most have a
combination of forest colours and disruptive patrerning.
Some rainforest species are shaped 1o look like dead leaves.

amphibians most of which live in the
tropics. Some species burrow in the
ground; others are aquatic. They have
small eyes and ears and sensory
tentacles on the head.

White’s tree
frogs Colour
Amphibians may have skin colours
that absorb or reflect heat. Colour
also varies with temperature,
becoming pale when warm and
darker if cold and damp.

Camouflaged
tree frogs

Great crested newt  Square marked toad
Defence

The bright colours of
Colombian poison-dart frogs
warn predators of their highly
toxic skin. The radpoles develop
their skin poisons as their
colours develop. Marine roads
secrete 4 strong roxin through
large glands behind the head.

Mandarin salamander

Tree frog

Texture

Many frogs and toads have smooth skin
covered by mucus. Other amphibians, ’ s TSRS Sy
such as the mandarin salamander and Poison-dart tadpoles
many dry-skinned roads, have raised nodules.

FIND OUT EvoLUTION
MORE e

Marbled newt

“Marbled”
colour extends
v, along the tail.

Newts and
salamanders

The railed amphibians —
newts, salamanders, and
the eel-like sirens of North
America — live in tropical

Frogs and toads

In temperate regions, frogs are
more aquatic than toads, have
slimier skin and longer legs. In
the rmpics, some spccim of fmg
and road are fully aquatic and
live in trees or underground.

forests, temperate woods,
mountain streams, and
lakes. Some have very
specialized lifestyles: a few
even live in the 1ol
darkness of caves.

- Metamorphosis

The development from an aquatic larva
that breathes through gills, or spiracles, to an
air-breathing adult is called metamorphosis.
It involves the growth of legs and the loss

of the tail in frogs and toads. St

Frog spawn

E

Ar%%)shibian eggs are laid singly, in
clumps, or in strings of clear “jelly”
called spawn. They have no shell and
require a Moist ¢NVITONMENt to sUrvive.

‘I Tadpoles Frog tadpole

Larvae, or tadpoles, hatch

| from the eggs. Salamander

‘ radpoles have limbs, bur frogs and roads
develop these during metramorphosis.
Salamander larvae are carnivorous, but
most frog and toad tadpoles are herbivorous.

Gills,

Salamander
tadpole

Axolotl ‘
S()mL‘ §a|urna!1df:rs ma_\-' stay as
larvae all their life. The axolod is a
form of the Mexican tiger salamander.

FROGS AND PoisoNOUs
TOA I

ANIMALS

SALAMANDERS
AND NEWTS
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AN GLO-SAXONS "llile:\gvi(a)hrv?vss a struggle .

for supremacy among the

BY THE END of the 8th century, iingdoms formed by the

_ Celtic 4 Scandinayia
kingdoms ’

Northumbria

Britain’s people, known as the settlers. Northumbria
Anglo-Saxons, had created o l’iCl’l was t:}1€ earliest one to Privians
y ; dominarte under Edwin e
culture, which included (d. 633). Then it was Mercias 1 “nét’rmny
masterpieces of jewellery, architecture, and turn under Aethelbald (d. 757) Wessex “London

. Tk and Offa (d. 796). Finally, Wessex
literature. Orlglnaﬂy these peop le had come dominated under Alfred the Great. When Vikings from Denmark attacked

from northern Germany and southern and occupied northern England, Alfred stopped them from pushing farther

Denmark whcre they were kIlOWH as the svuth, and the Anglo-Saxons reconquered the north in the 10th century.
Angles, Saxons, and Jutes. In the 3rd and 4th
centuries, these tribes travelled to various
parts of the Roman Empire, including Gaul,
or present-day France, where their influence
was short-lived. They travelled to Britain

in the 5th century, where they settled, and
formed several separate kingdoms. Eventually
the kingdom of Wessex became Written records besab oo i

the dominant power. In the 7th century, missionaries Rtz Wessers andl Meirin, Alfied
from mainland Europe, such as (c.849—.899) was an able soldier

King Canute the Great

By 1016, the Danes ruled all England under
the popular Canute (c.995-1035). Canure's
sons inherited England, bur the Anglo-Saxon
Edward the Confessor (c.1003-1066) regained
the country in 1042. He had no children and,
when he died, an unsertded England was
vulnerable ro conquest by the Normans.

Edward the Confessor Canute the Great

:;gf;'ﬁi' f?“gf of St Augustine of Canterbury, ‘;h"\f;f""d"ﬂlhils ki‘;gd"m sgint

Alfred the Grear er the Vikings. He lovi

Culture COHVEI’['ed. [hC AnglO-SJ.)xOFS learning and education,

) ) to Christianity. The creation and arts and crafis

Cultural life centred on the A E T (W PR

monasteries and on the royal He could not drive the

court. Alfred the Great gathered i aple earpied [3 reaccii Vikings from norchern

ol ks dhi and write. Monks produce England, but mast

SCROITS AT Pl Uiy historical works, such as the people saw him as their

and he himself translated many Anglo-Saoon Chrossicle, which protector. He was the

of the Latin classics into Anglo- G b i e first English king to

e, Old » today give Insights Into the become a narional symbel.

SN0 68 English. events of the period ;
Architecture
Anglo-Saxon Anglo-Saxon Chronicle é
churches, like the In the ninth century, Alfred the Grear ordered Vo b Ireppabyee oy iyl

| the Chronicle, a year-by-year account of the
‘ history of England. It covers the lives of kings

and church leaders, military history, and RSN S S T AT
- = R il e

one ar Earls Barton,
England, often
have square towers

major events, such as the Viking invasions,
Jewellery | and was last updared in 1154.

decorated with
stone relief. This

pattern may be This jewel
based on umber is inscribed | Bede (c.673-735)
buildings of the “Alfred ordered |‘ Bede, an English

monk and reacher
in Jarrow, wrote A
History of the
English Church and
People, one of the
most lmpﬂrf&nt
sources of our
knowledge of

Anglo-Saxon rimes.

me to be made”
and may have
belonged to Alfred the
Grear. The inscription
and animal-head decoration

period, which
have all perished.

Decorated manuscripts

Monks produced quality manuscripts.
One monk wrote the work, while a are finely worked in gold; the
second illustrated it with figures, such portrait, perhaps of the king
as St Dunstan (c.909-988) kneeling himself, is made of enamel.
before Jesus, and a third decorated it.

Timeline 802-39 Reign of Egbert of Wessex. 1016 Canute the Grear, a Dane, is elected 1042 Anglo-Saxons
450 Angles, Saxons, and Jutes from There are many Viking artacks. king by the Brirish: he rules until 1035. regain power under
northern Germany Edward the Confessor.
and Denmark 871-99 Reign of Alfred the
begin to arrive in Grear, famous for law- 1066 Last Anglo-
England. They making, translating books Saxon king, Harold 11,
settle mainly along into Old English, and Anglo- is killed by William of
the eastern coast — defeating the Vikings ar Saxon Normandy at the
East Anglia. Edingron in 878. buckle Battle of Hastings.
FIND OUT CELTS EUROPE, MONASTERIES NORMANS UNITED KINGDOM, VIKINGS
RE HISTORY OF HISTORY OF

51



ANGOLA see AFRICA, SOUTHERN CENTRAL

e e

ANIMAL BEHAVIOUR

ALL ANIMALS RESPOND to their surroundings.

A cat, for example, will arch its back when
threatening a rival, but lower its body when
stalkmg a mouse. Everything that an animal does,

Egg-rolling

and the way in which it does it, makes up its behaviour. An
animal’s behaviour enables it to increase its chances of survival
and find a mate so that it can pass on its genes to the next
generation. Some behaviours are inbuilt, or instinctive; others

are learned during the animal’s lifetime.

Instinctive behaviour Sign stimulus

Instinct is a term used to describe
behaviours that an animal
performs automartically without
having to learn them. Instincrive
behaviour is programmed by an
animal’s genes. It consists of
unchanging components called

out the intruder.

Web spinning

In the spring, when
these freshwater fish
breed, the male’s throar
and belly turn red. If one
male intrudes into the territory
of another male, its red colour
acts as a sign stimulus that

produces a fixed-action pattern:
the occupying fish drives

Greylag geese nest on the ground. If an egg rolls out of
the nest, the female goose automatically reaches out with
her neck and pulls the egg back in. By being in the wrong
place, the egg acts as a sign stimulus cthat causes the
female to carry out the fixed-action pattern of egg-rolling.

Bright spring colours

fixed-action patterns. The fixed-
action pattern often begins when
an animal responds to a feature
in its surroundings or on another

Many species of spider, including rhis
black widow spider, spin webs in order
to trap their insect food. Web spinning
is purely instinctive. A spider would not
have time in its limited life to learn how

Bright

anima], Ca]led d Sign stimulus. to construct such a -:omplcx structure.

colours fade afier

the breeding season. - : >

Learned behaviour

Learning occurs when an animal adapts to

its surroundings by changing its behaviour.
By responding to experiences and adapting
to changing conditions, an animal increases
its chances of survival. Learning takes time,
and animals that are dependent on learned

behaviour have long lives and large brains. i
Learning tool use

Some animals learn to use simple

“tools” in order to feed. Sea orrers,
found off the coast of California,

USA, swim on their backs with a

stonc on [hL’i‘l’ c]lCSIS on “'hlcil

they smash the shells of clams
and mussels to get at the juicy

Trial and error learning

An animal will associate an action it carries our with a
successful resule, such as getting food or defeating a rival.
This “reward” mortivates the
animal to alcer its behaviour

to improve the result of
contents. Young orrers learn
tool use from their parents.

future actions.

Puppies play-fight
and perfect their
hunting skills

Young ducklings follow

‘ u their mother,
=D
» k. !

Insight learning

o
b
e reasoning. Some animals can
solve new problems by drawing on
past experiences. Chimpanzees,
having learned to extract termites or
ants from a nest with a stick, can

Imprinting
This is shown by some young animals thar make a strong

bond with their parent soon after hatching or birth. Young
ducklings, for example, stay close to their mother and

improve their chances of survival under her prorection. exploit any shape or size of nest.

This involves a form of

Song thrush
sings from
a perch.

Communication

Animals communicate by sending
out signals thac are recognized by
other animals and alter their
behaviour in some way. The
signals can be sights, sounds, or
scents. Communication is used,
for example, to find a mare,
threaten rivals or enemies, defend
a territory, warn of danger, or hold
a group together.

Visual signals

Animals may use visual signals as a
threat or to areract a mate. This puss
moth carerpillar adopts a warning
posture if threatened by an enemy.
An enemy thar ignores the
warning is rewarded with a

stinging squirt of formic acid.

Sound
Many animals,

including crickets, bullfrogs,
peacocks, and whales, use
sound to communicare, This
male song thrush sings to
proclaim his territory, to warn
rivals to stay away, and 1o
attract a female.

Puss moch
caterpillar

Chemicals

Some animals release chemicals called
pheromones, which, when detecred,
affect the behaviour of other members

Bright colours
add to the

warning.

of the same species. Female gypsy moths
release pheremones thar atrract males
from several kilometres away.

Gypsy moth
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ANIMAL BEHAVIOUR

, Male is attentive

COUI‘tShlp Male is aware /" 1o the female.
ey ; that the female
Mating in most mammals and birds takes place T Lubf:u:

only at certain times of the year. Courtship at him.
describes the behaviour used by male animals

to attract a female and mate with her. It
informs a potential mate that the intention
is breeding and not aggression. During
courtship, males usually compete with each
other to attract females, advertise that they
are ready to mate, and encourage females to be
sexually responsive. Females select males by the

quality of their courtship display.

Bird of paradise

Most birds have fixed courtship
displays that ensure they atrract a
mate of the same species. Male birds
often have brighter plumage than
females, and this is especially true of
the emperor bird of paradise. Males
compete for females by quivering

Domestic cats

A female cat comes on heat, or is sexually
responsive, about twice a year. She produces
scents and calls loudly to atcract males.
Several males may compete for her by

fighting. The successful male encourages the Female is sexually

female by touching her and calling softly. responsive and rolls. .~ their long feathers and calling loudly.
Territorial behaviour - Aggression

Many animals defend their territory to maintain access | Animals show aggression to other members of their species when

to food, water, shelter, and somewhere to reproduce. competing for food, water, shelter, or mates. Some animals use horns, l:)i_gl;:ing
Territories can be large or small and held by one | some use teeth or claws, and others kick. lgshz;;

animal or by a group. Birdsong or the marking of | In many cases, animals signal their
territorial boundaries may deter rivals from enteringa | aggressive intent. This may defuse
territory and avoid conflict and possible fatal injuries. ‘ the situation and prevent injury.

Inflated

porcupine

fish

Cats

Most cats are solitary and
maintain a territory on their
own. Cheetahs patrol their
territory and mark its
boundaries by spraying urine
on trees and other landmarks.
The scent warns neighbouring
cheetahs not to intrude.

Aggression within a species

These bighorn sheep use their horns to

clash head-on in competition for mates.
- The winner of the fight gains higher social
ranking and more females. Aggression like
this is highly rirualized, and neither male is
likely to be injured.

Kittiwakes

Like many gull species,
kitriwakes nest in colonies on
narrow cliff ledges. Each pair
of birds defends a small
rerritory on the ledge, just
large enough for the female o

Aggression between species

Animals may be aggressive towards members
of other species thar are threatening or
attacking them. Some animals use a threat
display, often making themselves bigger o
derter enemies. This porcupine fish inflates

%‘3 ! N its body like a balloon and erects its spines.

lay eggs and raise their young. e ¥ ’
dL

Konrad Lorenz

Austrian zoologist Konrad Lorenz
(1903-89) pioneered the scudy of
| animal behaviour. As

part of his work on
individual and
group behaviour,
Lorenz discovered
imprinting. Lorenz
shared a Nobel
Prize in 1973 for
his work.

Social behaviour

Social animals live in groups. Individuals co-operate to find
food, defend themselves, and look after the young. Social
groups range from shoals of fish, which are purely
defensive, to societies of honeybees, where social
organization affects all aspects of an individual’s life.

Warker bee

Social insects
Within a colony of social insects, such as
bees, there are groups thar carry out certain

Helping others Living in large numbers tasks. In a bee colony a single queen lays
African wild dogs are social animals ~ Many fish species swim close rogether in 7 eggs, while sterile female workers look after
and often help each other. Male large numbers called shoals. A shoal moves — pr 0 /. Section of  the young, collect food, and defend the
dogs will look after pups thar are and turns in a co-ordinated manner thar R a bees’ nest colony. Male bees fertilize the queen.

not their own, but were fathered by~ mimics a single large living organism.

a brother or close relative. In this Predators find it difficult to focus on Bizps Pisn  Cenenics  INseers M . SONGEIRDS

way they help pups to survive. one individual within che shoal.
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Large eyes enable
the leapard to see
in dim light.

__— Body is covered with
insulating fur and supported
internally by a skeleton.

ANIMALS

MORE THAN a million
and a half species of
animal have been
identified, and
there are many millions more yet to
be discovered. Animals are living
organisms found in nearly all of the

Earth’s habitats, including the depths

Long tailisa |
balancing aid.

Black leopard
['he leopard is a mammal.
Its well-defined head is
equipped with sense organs,
including eyes, nose, tongue, and whiskers.
Sharp teeth in the mouth allow the leopard
to kill prey and tear off flesh. Muscular
legs enable it to walk, run, and pounce.

54

of the oceans, the freezing Arctic,
and even inside other animals
and plants. The animal kingdom
is divided into animals without backbones
(invertebrates), such as snails and lobsters, and animals
with backbones (vertebrates), such as frogs and monkeys.
Invertebrates make up 97 per cent of all animal species.

N Air is breathed in
through nostrils.

Giant land

flatworm

Animal classification

Animals are classified into groups according
to their similarities and whether they have
common ancestors. T here are 35 major
groups called phyla (singular phylum).
Each phylum is divided into sub-groups.

The smallest of these is the species, which

contains animals of just one type.

Nematodes
Roundworms, or nematodes (phylum

Flatworms
These worms (phylum

Threadworm

What is an animal?

Animals are made up of many cells. Most move
actively, and those that are fixed in one place, or
sedentary, move their body parts. Animals live by
taking food into their bodies. They have sensors and
nervous systems that enable them to detecr what is
happening around them and respond appropriately.

Sponge processed for
human use

Sponges

The simplest animals are
sponges (phylum Porifera).
There are about 5,000 species,
most of which live in the sea
artached to rocks and other
objects. Water is drawn in

Sea anemones

Platyhelminthes) have a flattened
bedy with one opening, the mouth,
on the underside. There are abourt
18,500 species including those, such

Nematoda), have a thin, cylindrical
body that is pointed at both ends.
Free-living nematodes are found in
many habirats and occur in very large

as tapeworms, thar are parasites of numbers in soil. Many nemartodes are

humans and other animals. parasites of plants and animals.

Annelids
Animals in the phylum Annelida include
carthworms, marine bristleworms
such as ragworms, and leeches.
There are abour 12,000 species,
cach of which has a body

made up of segments with a
mouth at one end and an

Snail Molluscs
emerging
from its shell.

anus at the other.
Shubls ragworm

Bloody Henry include snails ar

Cushion star __

Molluses (phylum Mollusca)
form a highly diverse group of
abour 50,000 species. These

through holes, or pores. in the
sponge’s body wall, and bits of
food are filtered our and eaten
by the sponge’s cells.

Stalked eye

\ Suail moves on

a muscular foor.

nd slugs,

Cnidarians

I'here are more than 9,000
species of cnidarians
(phylum Cnidaria), most
of which are found in the

sea. They include jellyfish,
5€a anemones, h_\'dl"lh. ﬂlllJ
corals. Cnidarians carch
food using tentacles < -med
with stinging threads,
called nemarocysts.

Coiled shell protects
the soft body.

\ Head and

Sensory foor fully
tentacle extended
Arthropods

Echinoderms

All echinoderms (phylum
Echinodermara) live in the sea. The
6,500 or so species include sea urchins
and starfish. Most have five parts

starfish

mussels and clams, and squids
and octopuses. They are soft-
bodied animals that may be
protected by a shell. Most live
in warer, bur some, such as
snails, are found on land.

Arthropods

With art least one million
known species, Arthropods
(phylum Arthropoda) are the

have hard, joinred
external skelerons.

largest group of animals. They
include insects, crustaceans

radiacing from a central poin, hard
plares under the skin, and many rube-feer.

Tail used for movement or
balance s r_;-‘;:."urf r:_n“um:.')‘ vertebrares.

Cushion star e 9

Caiman

(such as crabs), arachnids

harp teeth to (such as spiders), and
grasp food centipedes.
Chordates

There are abourt 48,000 species of chordarte
{phylum Chordara). Most are
vertebrates, such as fish, amphibians,
repriles, birds, and mammals. Vertebrates
are the most advanced animals.

Tarantula




ANIMALS

Animal skeletons

The skeleton is a supportive framework
that maintains the shape of an animal and
enables it to move. Most skeletons are hard
structures, either inside or outside the
animal’s body, to which muscles are attached.
The skeleton may also protect internal
organs and, in the case of an insect’s
external skeleton, prevent the animal
from drying out.

Ve Limbs and
_» head arrached
. to backbone

.

Salamander’s

:f' endoskeleton

Internal skeletons

A skeleton found inside the body is
called an endoskeleton. Most
vertebrates have a skeleron made of
cartilage and bone. Joints between
the bones allow the animal to

’ move. The endoskeleton grows
with the rest of the body.

Crab's exoskeleton

External skeletons
A hard outer skeleton thar covers all or parr of the
body is called an exoskeleton. An insect’s outer
cuticle and a snail’s shell are examples of an
exoskeleton. An insect’s exoskeleton does
not grow and must be shed, or moulted,
periodically to allow the animal to grow.

Earthworm
Hydrostatic skeleton

The hydrostatic skeleton is an
internal skeleton found in
soft-bodied animals such as
earthworms. [t consists of a
fluid-filled core surrounded
by muscles, and mainrains
the shape of the worm.

Worm gets
longer when
it contracts

its muscles.

Moving in water

Many aquaric animals are adapted for movement in water
by having streamlined bodies. Most fish move by pushing
their il fin from side 1o side. This pushes the water backward
and sideways, and propels the fish forward. Whales move in
a similar way, except that the tail moves up and down.

Movement of an
eel through water

Eel moves by throwing its body into /
curves that push against the water.

Animal movement

The ability to move is characteristic of
animals, which move to find food, escape
from predators, and find a mate. The way
in which an animal moves depends on
its complexity, lifestyle, and where it
lives. The wide range of movement
includes swimming through water,
walking and creeping on land, and
flying or gliding in air.

Asian

Wings sweep elephant
dowmward to produce
Sorward thrust. X Feet expand
y / under the
! elephants

weight as they
are put down.

Movement on land

Animals move on land in a
variety of ways. Many have limbs
thar raise the body off the ground,
support it, and enable the

Movement in air
Insects, birds, and bats are capable of b |
powered flight using wings. Birds have lightweight, \\\
streamlined bodies. They use energy to flap their 1\
wings, which pushes them forward. As air passes over

the wings it creates the lift that keeps the bird in the air.

Young
chaffinch
in flight

animal to walk, run, or hop.

The animals move forward by
pushing the ends of their legs, or
feet, backward against the ground.

Animal senses

The main senses are vision, hearing, taste, smell, and touch.
Animals use their senses to find out what is going on
around them. A stimulus from outside, such as a sound, is
detected by a sense organ, such as the ear. Nerve impulses
from sense organs are interpreted by the animal’s brain
which “decides” how to respond.

Dragonfly eyes

Feeding

All animals feed by taking in
food. They use a range of
feeding strategies and can be
grouped accordingly. Some
animals kill and eat others,
some graze or browse on
plants, others filter food
particles from water. After
feeding, or ingestion, food
is digested so that it can

be used by the body.

Mormon
caterpillar
consuming a leaf

Giant clam

Filter feeders
These are animals that feed by

sieving food particles from water
that flows into their body. Many are
sedentary and draw in a current of
water. Some whales are filter feeders
that eat small animals called krill.

Eyes
Eyes contain sensors that are
sensitive to light. When stimulated
they send nerve impulses to the
brain, which enable it to build up a
picture. Insects have compound
eyes made up of many separate
units, or ommaridia.

Antennae

These are found on the head of
arthropods such as insects. They are
used to detect odours and may

Herbivores
Animals that feed
solely on plants are
called herbivores. Many use specialized
mullrhp.lr[x. \"LI.CI'I as gri“diﬂg Tf(‘lh. o

detect chemicals called pheromones
released by insects to communicate
with each other. Antennae also
derecr vibrations and movements in

onghorn

: ; beetle
break up tough plant tissues. Plant material

is not a rich food source, and most herbivores

eat a lot to obtain the necessary nurrients. the air or in water.

External ear flaps channel
sounds into the ear.

Ears

Some animals can detect
sounds with ears. The ear
converts sounds into nerve
impulses that can be interprered
by the animal’s brain. Animals

Carnivores

These types of feeders are
adapted 1o detect prey animals,
to carch and kill them, and o
cut them up to ear them.
They include cars, eagles, and
some insects. Dragonfly larvae
live in water and they can

carch small fish to ear. use sounds to communicate

with each other and to detect

approaching predators or prey.

=

Domestic

Dragonfly larva with stickleback Basenji dog
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ANTARCTICA

WITH THE SOUTH POLE at its heart,

Antarctica is the world’s windiest,
' coldest, and most southerly

3 continent. The last region on Earth

to be explored, this huge landmass
is not divided into countries, but seven countries
claimed territories there. In 1959, however, the
Antarctic Treaty suspended those claims and
stated that the continent is to be used for peaceful
purposes only Antarctica’s sole inhabitants are
visiting scientists, working in research stations.

Physical features

Antarcrica is almost
entirely covered by a

vast sheet of ice, in places
4.8 km (3 miles) deep.

It contains 90 per cent of

the Earth’s ice, and 80 per

ANTARCTICA FACTS
AREA 13,900,000 sq km
(5,366,790 sq miles)

POPULATION 4,000 internarional
researchers

NUMBER OF COUNTRIES None

HlGHEsr POINT Vinson Massif,
5,140 m (16,863 fi)

AVERAGE THICKNESS OF ICE CAP
2,450 m (8,000 fr)

cent of the world’s
fresh water. The
vast Ronne and
Ross ice shelves are
formed where the
ice sheet extends
over the ocean.

A B & e E by T - H I
1 o vils '\ Y=
ATLANTIC O€EAN g
! ' Icebergs

‘.. | ; J Currents beneath Antarcrica’s vast
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smmsoml T e e ﬂi o e Shelt 1 ”""z‘n* B e oyt may be 200 km (124 miles) long.

L 1 ;‘_a' Seca C-\ 2* B o A?j_‘. o e TG \‘ As these enormous icebergs drift

north they slowly break up and
melt. Only the top third of an

. — . 2
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lies on Ross Island on the edge of
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g e TINDIAN Tourism
8 e e e . K OCEAN Cruise ships bring around 9,000

the depth of the ice on top of it makes
Antarctica the highest continent, with an
average heighr of 2,100 m (6,900 fr).
The ice-cap was formed by the
build up of snow over the last
100,000 years and contains

90 per cent of the worlds ice.

Cross-section through Antarctica

Approximately 6,000 km (3,728 miles) from A to B

East Antarctic Ice

The Transantarctic mountains divide the continent West Antarctic Ross Ice Transantarctic Sheet (Greater protect their eyes from the glare.
of Antarctica into Grearer and Lesser lee Sheet (Lesser | Shelf Mountains o Antarctica)
Antarcrica. Although the land itself is low, Antarctica) [ - /

g / d

people each year to see Antarcrica’s
coastline and wildlife. A hotel now
exists on King George Island. Tourists
who venture on to the ice must wear
insulated clothing and goggles o

Tourists shelter in a whale skull

ATLANTIC CLIMATE
OCEAN

FIND OUT
MORE

INDIAN
OCEAN

GLACIATION

Paciric

OCEAN

POLAR POLAR
EXPLORATION

PoLLUTION VOLCANOES
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ANTEATERS, SLOTHS =
A female anteater gives
b/ birth to a single young.
The young anteater travels
l‘ I : l\ /-I zs on its mother’s back for
AND D ILLO S the first year of its life, by
which time it is almost
3 half the size of its mother.
A BIZARRE GROUP of animals make up the
order of mammals known as the edentates. Anteater
They include the anteaters. armadillos There are four species of anteater. The giant

i anteater lives in grasslands; the other three species
and SlOthS’ all of Wthh’ except the Giant anteater11v€ in forests and have prehensile (grasping) tails

nine-banded armadillo, live in the tropical breaking intow With which they hang from trees. Anteaters have

i L ermite mound.

regions of Souith aad Centtal Ametica. termite m long snouts and tongues to ffnable them to collect
7 = ey the rermites and ants on which they feed. They

The name “edentate” means “without locate their prey with their acute sense of

teeth”, butitisa misleading term, smell. Their foreclaws are s0 large that

) b s hi they need to walk on their knuckles.

as on y the anteatersl are tootniess. Phe ol ate ased to break open

In fact, some armadillos have more

teeth than any other land mammal.

termite nests and for defence. If
threatened, they rear up on their
hind legs and try to
rip their opponent

Tongue
with their claws.

Anteaters have long sticky
tongues that can be pushed
deep into termire nests. The
tongue is covered in little
spines that point backwards, |
making it very difficult for
ants and rermites to escape.

_ Curved
“spines on

tongue
b Long bushy tail
Giant

anteater

Armadillo Claws Sloth

Armadillos have large curved

Of the 21 species of armadillo,  claws. They use them to dig Adapted to living upside down, sloths hang by their claws
the largest is the giant armadillo, e the ground 1o "”fi“‘ from the branches of trees. They can rotate their heads
which is 91.5 em (3 ft) in _ a:‘;r:’:’;{“{s f;;:‘jp}*;icg::? through a 270° a'ngle. a?llowing thenla © keep their

length. It has up to 100 peg-like armadillo’s middle claw is head upright while their body remains inverted.

teeth — twice as many as most ~  the largest claw in the animal They eat, mate, give birth, and spend their
mammals — which are shed :‘_f"ﬁ‘f‘l‘:;'u?;“x”"grjS e entire life-cycle upside down. Sloth’s hair

L é (¢ € curve. . - a . . ~
when the animal reaches lies in the opposite direction from other

animals’, to allow rain to run off. Only when  Female
asleep do they adopt a more normal position, three-toed
by squatting in the fork of a tree. There are SI:Q::: -
seven species of sloth; all are herbivorous. : \ Greww e twor
the sloths coat.

adulthood. The smallest species,
the fairy armadillo, is less than
15 e¢m (6 in) long. Armadillos
give birth to up to four young.
The nine-banded armadillo,

- . . X Movement Camouflage

from North America, gives birth G - ag i ;
Sloths are very slow movers. Due to the high humidity levels in the

to quadruplets of Ntk handad T'hey rarely descend to the rainforese, infescations of green algac

the same sex. seatilia ground as they can only just grow within a sloth’s fur and cover its

stand, but cannor walk. They coat. This acts as a camouflage and

__ Bony
plates

drag themselves along with makes the sloth less conspicuous. As

their claws. In water though, the seasons change, the algae change

they are good swimmers. Sloth swimming colour to martch the colour of the trees.

| GIANT ANTEATER

Pangolin
There are seven species of r
SCIENTIFIC NAME
Myrmecophaga tridactyla

pangolin, or scaly anteater.
They have much in common
with the edentates, but they
belong to a different order
BDdy armour called the Pholidota. They are
Armadillos are encased in “body armour” formed by covered with scales attached to the

Hairy Nine-banded

stomach armadillo

Large
claws

OrDER Edentata

Famiy M_;rnwtuph.lgidac

| DisTRIBUTION South America

separate plates made of bone. Soft skin links the skin. Some species have a long, | HABITAT Grasslands and savannahs
plates together, giving them flexibility. In most prehensile tail that is used to grasp (B e
species the plates cover only the upper part of the branches and also to lash our ar ~ ~ =
body. If threatened, some species, such as the three- predators, They feed on termites, I Siz Length, Inclndmg tail: l
banded armadillo, roll into a ball, while others make ants, and larvae which they 183 m (6 f) ‘
for their burrow or dig themselves into the ground. catch with their long tongues. Malayan pangolin LIFESPAN 25 years (in captivity) J
FIND OUT ASIAN CAMOUFLAGE CONSERVATION GRASSLAND MAMMALS RAINFOREST SOUTH AMERICAN
MORE WILDLIFE AND COLOUR WILDLIFE WILDLIFE WILDLIFE




ANTIBIOTICS see DRUC
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FOR EVERY HUMAN, there

are 1,000,000 ants. Ants and

termites are social insects that
live in large colonies and have developed
complex systems of communication. Ants
are found worldwide, but, like termites,
most of the 9,500 species
of ant live in the tropics.
There are more than
2,400 types of termite;
many are blind, spending
their lives inside nests,
never seeing the light of day. -

[:_'n's

Ant nest

Most ants live in nests or colonies,
usually underground. However, weaver
ants build nests out of leaves in trees,
and army ants build “live neses™ of
worker ants. Normally, there is one
queen in a nest, but there are sometimes
several, Nests of Australian bull ants
contain up to 600 ants, while some wood
ants’ nests can house more than 300 million.

“Live nest” made by army ants

Termites

Although often called white ants, termites belong to a torally
different order, the Isoptera. Like ants, termites live in large
colonies. Unlike ants, termites do not have waists, and the
male, called a king, does not die after mating, but lives with
the queen. They do not go through complete metamorphosis,
but grow up gradually through several nymphal stages.

Pincers .

Soldiers

Like ants, termites have soldiers.

Termites cannot sting, but defend Living
themselves in other ways. Some quarters
soldiers have large jaws thart can

cut through flesh; others squire a Soft inner
poisonous sticky liquid from a special walls

nozzle on their heads. Some nests have no soldiers — the
termites defend themselves by vibrating their bodies against
the side of their nest, making rthe sound of a hissing snake.

Food

stores __

Queen and king

A queen termite can reach more than 15 cm
(6 in) in length. Her ovaries make her so
large. She can lay up to 30,000 eggs a
day. The king remains by the queen’s side
and mares with her several times to
ferdilize all the eggs.

Fungus

ga.rdenﬁ darc arcas
where fungi grow
on termites’ facces
and break down the
cellulose within them.
The termites feed on
the producrs released g
and the fungi iself.

Queen
2 o

Termutes _
spread water
on walls o
cool the nest.

FIND OUT

MORE

ANIMAL ARTHROPODS

BEHAVIOUR

ANTS aND TERMITES

Legs are attached
to the thorax.

INSECTS

Antennae are used to 'ﬂf-fk —
up the scent of pheromones.

Ants

Ants have two pairs of compound eyes, three single eyes, or
ocelli, two antennae, and three pairs of legs. Only queens and
males have wings. A narrow waist connects the thorax and
abdomen. Ants undergo complete metamorphosis, from an
C'gg o ]ﬂr\'ﬂl and pupal St'.lges, bﬂfoff Emerging as adul[S.
They live in huge groups and each ant has a particular role.
The queen runs the nest and mates with male ants. Workers
7 are female and gather food
and nurse the eggs, larvae,
and pupae. Soldier ants,
also female, guard the nest.

>~ Spiked
Jaws used to

attack prey
and predasors. |

Defence
If a nest is arracked, the
ants release pheromones

Pheromones are released
to warn each other. Most

_ﬁ'ﬂl?l f!f(‘ ri’bﬂrﬁ"l‘lf.’l.

run for cover, bur soldier
ants get aggressive and
defend the colony. They
artack enemies with their
large jaws, or sting them
and inject formic acid,

Communication
Ans lay trails of pheromones —
chemicals that smell — so thar

o which causes extreme
other ants can follow them

e S A4 pain. Some ants even
y LITSIEE{ t L;‘r \Lﬂ\l}i\};{:llt}:‘lr;at explode to shower an
et Sl . .
fo pick up the smell. LASHEPS  eracker in venom,
foraging reams home in on food. |

Thorax

Wood ants \

Feeding

Many ants are omnivores and ear seeds, nectar, and invertebrares,
Army and driver ants are more carnivorous, and kill and eart prey
such as worms, spiders, and even some lizards.
Leaf-cutting ants are one of a few species
of herbivorous ants. They feed on a
type of fungus, which grows
\ Ants carrying pieces of
leaves back to their nest.

on the chewed-up remains of
lL'ilVﬂ.‘i i.lnd ﬁU\Vﬁ'r.‘ﬁ [h-]t {h&f
ants take back to their nests.

Leaf-curting ants

Termite mounds

“Chimneys" Solid outer . ] = : - . : ]
v Each species of termite has its own type of nest. Some build

4‘11’1’[/“’ warm lUlI!l) are .!(f’ . i a .

: - towers more than 6 m (20 fr) rall, which help maintain the |
air to to 30 em S 5

£ 4 correct temperature and humidity of the nest at the base.
rise and 20 1n) X E

: : Orthers build mushroom-shaped mounds — the domed top
escape. | _ thick. = ;

f deflects the rain away from the nest below and has given these

not build nests above ground, but live below the soil or inside
logs. Termites that live in trees build their nests on branches.

Workers

Worker termites build the
nest, collect food, and feed
the soldiers, king, and queen.
The nest is made from saliva,

insects their name of umbrella termites. Many termires do ‘

. Air
channel

soil, and their own faeces.
Most workers feed on wood
and have microscopic
organisms in their guts o
break down the wood into

a more easily digested form.

WooD ANT

Crround

SCIENTIFIC NAME Formica rufa
level e

ORrDER Hymenoptera
Family Formicidae |
_ Nurseries -
DisTRIBUTION Europe

HABITAT Woods and forests

. Koyal —
chamber DIET Omnivorous, feeding on seeds |
and inverrebrares
) Size Workers 6-8 mm (0.24-0.31 in)
— ""f”"‘(' in length: queen 10-13 mm
pillar (0.4-0.5 in) in length
support: 2
’n"::__! LirespaN  Workers live for 3—4 months;

the queen lives for abour 15 years

WOODIAND |
WILDLIFE

NESTS AND
BURROWS

MUSHROOMS AND
OTHER FUNGI

MONGOOSES
AND CIVETS
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APARTHEID see SOUTH AFRICA, HISTORY OF « AQUEDUCTS see PORTS AND WATERWAYS « ARACHNIDS sec SPIDERS AND SCORPIONS

Discovery

Archaeological sites are
found during building
work, through reading
historical documents,

4 geophysical surveys

{ (the study of the soil’s
structure), and field
walking (recording
above-ground objects).

ARCHAEOLOGY

HUMANKIND HAS ALWAYS been fascinated by the question of
. who we are, where we came from, and how we used to live.
i~ Archaeology is the study of our past, from early prehistory
‘ onward, using the material remains of our ancestors and

the possessions they left behind. Over thousands of years, evidence

of human activity, such as camp fires, rubbish tips, and dwellings, 1.0 Age fore, Eagland
become buried. Archaeological teams discover these sites and A e
uncover [hlS evidence by Careful CXCﬂVatiOD The material iS then Horizontal and vertical lines seen from the air often show
" J . _ ¢ medieval strip fields, ancient roads, walls, and ditches. Aerial
conserved and studied in order to help the archaeologist piece photography done when the sun is low shows varying

surface levels, moisture levels, and vegetation most clearly.

together a picture of how people lived and died in the past. i

” I"rllf.'z'nm:j‘ 1 Oth-century 16th-century chalk Pickaxe Tools
EXC&V&UOH floor __ drain _ﬂuar Archaeologists
. ra - 7~ use shovels and
Archacological sites are / \  handpicks
excavated by layers. Workers remove the topsoil.
remove the top, most recent Ihen smaller hand
tools are used, such
layer and work down, R
- as dental picks,
uncovering older, deeper teaspoons, and
levels. The study of these trowels, to excavate
layers and the items they
contain is called stratigraphy.

delicate objects.

Trowel Measuring tape

Finds
Archacologists usually draw
or photograph the artefacts
(objects) o make a visual

record. They carefully
measure and

Stratigraphy

By revealing features such as dicches,
post holes, and floors, stratigraphy
gives information abour the history of
a site, and the people who lived there.
In urban areas, such as London,
surface levels rise as debris is shovelled
in to level the ground before
rebuilding, Because it shows a chrono-
logical sequence, stratigraphy was
used to date sites before

radiocarbon dating was invented.

record the shapes,
colours, decorations,
and ages of any
artefacts or features.
This helps
archaeologists link
and relate different

Cross section through objects and sites.
a dig, City of London Brick-lined well, c. 1800 14th-century chalk-lined cesspit Roman riled floor
> 5 A cradle hoisted the ship from Underwater a_rchaeology
InVCStlgatlon the seabed. Sites beneath the sea or in lakes are more difficult o

Buried obiecrs are f-f:lgﬂf. and dCCﬂ\ excavate than those on land because shifting silt or
quickly after excavation. To stabilize
them, they are cleaned and conserved.
After conservation, an object can be
studied. The material of which it is
made, its function, and its darte are
e Nl s recorded. It may then
caused corrosion b€ PhOtOgl’ }lphed :ll'ld
displayed in a museum.

sand causes poor visibility. However, marine sites
often preserve materials, such as the wood of the
L6th-century ship, the Mary Rose, which would
usually be lost on dry land. Conservation may
involve trearment with water, sealing with
chemicals, or careful drying.

. To conserve the wood, chilled water is sprayed
on the ship 20 hours a n’a_r_

Pewter jug The Mary Rose in dry dock

Timeline 1822 Scholars decipher 1922 Howard Carter 1949 Mor[imer Wheeier
Egyptian hieroglyphs. discovers the romb of Radiocarben ! The greatest field archaeo-
1748 Pompeii discovered. Tutankhamun. dating is logist of the day, Wheeler
1861 Evans and developed. (1890-1976) set up the
1799 An officer in Napoleon's Prestwich confirm the 1931 Louis Leakey | Institute of Archaeology,
army discovers the Rosetra anriquity of humans, begins excavations at 1974 Donald London. He developed
Stone, which features 6th- and humans’ association Olduvai Gorge. Johanson | new excavation methods,
century BC hieroglyphs. with extinct animals. discovers and made archacology
1940 Archaeologists “Lucy”, popular through TV. In
1812 Abu Simbel 1891 Homo erectus discover prehistoric an early Australopithecus, an 1944, he became Director-
discovered. marerial found. Lascaux cave paintings. hominid. early human ancestor General of Archacology in

o i SN = — India, and investigated the

FIND OUT Asia, BRONZE EUROPE, HUMAN PREHISTORIC Sopm | DndieValley Covismincn,
MORE HISTORY OF AGE HISTORY OF EVOLUTION PEOPLE AGE |




Demi cannon, a cast
bronze muzzle loader

J |

Wooden
razor han-
dles

Personal

sundial

Leather jerkin

&

Culverin, a cast
bronze muzzle loader

Ceramic medi-
cne jar

of horn

Weapons

Hailshot
pieces

Longbows

made of yew

Stone, iron, and lead shot,
used for cannon

Shipboard equipment

Wrought-iron
breech chambers

Archaeological finds from the Mary Rose —

Closed
hand

Wooden

linstocks held the

slow match (lint), which the crew
used ro light gunpowder in cannon.

Deadeye

Lint held ! !-'

ar this end

=

i

Linstock

= fuma'fr

Breech loader gun,

made of wroughr iron

Inkpot, made

An angel, a 1545
gold coin

Backgammon set

Bronze cooking pot, used
for communal meals

Clothing and personal

N\ Yew and spruce inlay

Pewter spoon and plates were used
at the caprain’s dinner table.

4

\i f

Manicure set,
made of bone

Wooden comb

Leather flask for storing
wine or waitcr

Leather book cover |

60



ARCHIMEDES sce FORCE AND MOTION

ARCHITECTURE

é; FROM A TOWERING SKYSCRAPER to a functional
factory, architecture is the art of planning a building.
The word also refers to the different building syles

] seen throughout history. Lookmg at changes in
architecture tells us about earlier societies: the materials that
were available to their builders, the skills mastered by their

engineers, and the social ideals that they
wished to express in their public buildings.

Cross

Architectural features |

The main structural and functional features of
a building are the roof, arches and walls, doors,
and windows. The architect combines the
practical knowledge of how to construct these
with a sense of how to combine shape, space,
and light to suit the function

of the building itself.

Main arch

Lantern
(turret with
windows)
provides
b ig}')t

Groin

Groin vault,
where two barrel
vaults intersect

Arch and vault

|
| Barrel vault

Round arch

Ornament

Early in the 20th century, many
Western architects rejected all
forms of building ornament. This
is rare: most buildings from other
periods and cultures use it
extensively, and even a simple
building will usually have some
decoration to reflect the taste of
its owner. The ancient Greeks,
for instance, carved the tops, or
capirtals, of columns to dignify
their most prestigious buildings.
The distinct decorations were
based on styles called orders.

Doric order

Tonic order

Corinthian order

Dome metalling, Pitched roof, , Main rafter Horizontal
Church of the supporting / (inclined beam) beams add
Sorbonne, Paris, frame / strength to
France, 17th S structure.
century

Eaves
|

RﬂHn(j—
arched
window

| n

Dome

Domes — curved, solid roofs —
were first built on palaces and
religious buildings as striking
symbols of the building’s
status. They are often difficult
to build, and have been
construcred in various shapes:
the Dome of the Rock in
Jerusalem is hemispherical; the
“onion”-shaped dome is a
popular fearure of many
Russian and Bavarian buildings.

Roof

All roofs are designed for
the pracrical purpose of
providing prorection from
the weacher. The design
and covering used will
reflect the local climate: for
instance, in a wet country
a sloping (pitched) roof
will let rain run off. Roofs
can also be ingenious and
beauriful, such as when
crowning an ornate castle.

Dome on
a circular
base
|

An arch is a curved or pointed structure that bridges a

gap; it must carry the weight of the wall, floor, or roof Brunelleschi

Italian archirect Filippo

Building innovations

above, and its structure allows it to suppore greater weight
Brunelleschi (1377-1446)

than a flat slab can. A vault is simply an arched ceiling. :
returned to the use of

Classical features,
rejecting the Gothic
style. Archireces all
across Europe followed
his example.

Classical Europe

Classical architecrure is thar of the ancient

Greeks and Romans. Both built by laying

Eight-sided spire,
built using

scaffolding and
wooden cranes

The pointed arch and
flying butrress were
innovations that allowed
Gothic churches to soar

higher than had been
possible before. Pointed
arches can support heavier,
taller structures than

stones on top of each other, or by resting
beams on columns. The Romans also

developed the arch, vault, dome, and the
use of concrete to develop curved spaces.

Symbolism
The Pantheon is a temple
built to all the Roman
gods. Lighr comes through
an opening in its vast
dome and moves around
the interior, lighting the
curved walls. It is as if even
the Universe turns around
the centre of the building,
symbolizing the power of
the Roman deities.

Dome, 43 m
(142 fi)

across

Use of concrete

Openin|
Cheap and durable, this peming

material allowed Roman ‘

QB"-X.

archirtects to cover vast
curved spaces, which
were impossible

O construct

before. e ——
— Outer wall

Sfaced with
brick

Walls 6 m

21 )

thick Corinthian
column

Entrance

porch, or

portico

The Pantheon, Rome, laly, completed c. Ap 128

Turret-like
pinnacle

Gothic
This distinctive, ornate European \
style emerged in the 12¢th
century, and was used mainly in
cathedrals and churches. Features
include pointed arches and
windows, and elaborate stone
tracery used to divide the
openings in window arches.

round arches. The flying
buttress is a stone rib
which extends down and
away from the walls,
transferring weight ro the
ground, and giving extra
support to a roof or walls.

Pointed arch

Flying buttress

Pointed arch filled

with tracery _
S

Pitched roof

Buttress

Old St. Paul’s
Cathedral,
London,
England,
1087-1666
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Fighle Southeast Asia and the Middle East
style, The traditional architectural styles of Asia and the
9th-10th Middle East remained the same for centuries. Both

century

Gilded

crown

were heavily influenced by religious belief: Buddhism
and Hinduism in southern Asia, and Islam in the
Middle East. The style of buildings was determined
by climate, and the materials available
to local builders. As early as the 7th
century, wooden temples and
monasteries were being built in

China and Japan.

Minaret :

South and East Asia

Many of the distincrive features
of this area’s architecture
originared in Buddhist India. An
example is the multi-storeyed

pagoda, a temple which seems 1o Islamic architecture

Islamic decoration |
[favours geometric

pa

calligraphy.

Early American civilizations
| The Aztecs, who ruled in what is now

| Mexico from the 14th to 16th centuries,

‘ built stone pyramids to their gods. The
remains of five separate temples have been
found at Tenochtitlan, built one on top of
the other as new rulers erected bigger
temples on the same site.

Lrerns ﬂ"d

Shrine to
Aztec god

Greek-style w28
portico

stretch rowards Heaven. It was
developed initially in Japan and
China bur was based on the
spires found on early Indian
temples. An important feature of
many traditional Asian buildings

The most imporeant buildings in Islamic
countries are usually mosques and tombs. The
mosque is the centre of a Muslim community, and
provides space for group worship. It contains a
prayer hall, often with a domed roof, and may
also have a courtyard. A minaret, from which the

Stone
carving of
snakes head

Outer stone

I
|
|
|
|
\

is their imaginative roof forms. faithful are called 1o prayer, is a rypical feature. covering
Baroque and Neoclassical | The 19th and 20th centuries e T Empi
ollowing the arry 0 tate
The Baroque style emerged in early 17th- The development of new, very strong materials reinforced steel, very tall Building,
‘ structures could be buile New

century Europe. It introduced buildings
with ornate decoration, complex shapes, 1
and dramatic lighting. It was followed by
the Neoclassical style, which revived the ‘
more restrained Classical traditions. This l
was partly as a reaction to Baroque excess.

made it possible to construct buildings which were
often highly original in style and owed little to the
past. Helped by better technology, architects

turned to glass, steel, and concrete to express their
vision of modern architecture.

for the first time. An
internal steel skeleron
supports the weighr of a
skyscraper, such as the
102 storeys of the
Empire State Building.

York,
USA,
1931

Ceramic

Main ball tiles, Very plain

Opera House, g
decoration

Sydney, j
Australia,
1973

Limestone and
granite facing

! Remains of

different semples

| Interlocked vaults

| The dramatic profile of the Opera House
dominates Sydney Harbour. The building’s
roof of interlocked vaults, made from
reinforced concrete covered with gleaming
tiles, resembles a ship in sail.

Proposed

Skyscrapers
The invention of the lift during the 19th
century made it practical to build skyscrapers,
and the first appeared in Chicago, USA, in
the 1880s. Today, most are constructed for
large businesses: they convey perfectly an
image of wealth, size, and strength.

Le Corbusier
Le Corbusier was the name used by the
Swiss-French Charles Edouard Jeanneret
(1887-1965), the most influential 20th-
century architect. Le Corbusier
promoted the use of new materials
and construction techniques. His
imaginative buildings favoured plain,
often severe, geometric forms.

design

Timeline

2650 BC The Step
Pyramid in Egyprt is
designed.

AD 82 Colosseum built
in Rome, Dozens of
stone arches supporr the
walls of this stone arena.

¢.300 Bc Buddhist
temple mounds
appear in [ndia.

690-850 Early Islamic
buildings are designed
around courtyards.

1100-1500 Gothic

churches built in Europe.

c.1420 Renaissance
begins in lualy;
architects return to the
elegant, ordered values
of Classical builders.

19th century
Industrial Revolution:
mass-produced
materials transform

construction. roofed, white houses.  colours are popular. recycling.
FIND OUT BUILDING AND CHURCHES AND CITIES MosQUES
CONSTRUCTION CATHEDRALS @

Architects

An architect designs a building
and oversees its construction.
Successful architects become
very well-known. Until
recently, architects drew large
numbers of plans ro instruct
builders and engineers. Much
of this work is now carried

our on computer.

1970s Postmodernism
develops. It refers to
past styles, in a
humourous way. Strong

1920s International
Modernism begins,
typified by glass-and-
steel towers and flar-

1990s Eco-friendly
architecture reflects
environmental concerns
about energy-saving and




e R AIChitGCtUI'C ey
Gothic, Renaissance, and Baroque | ;3‘ i A

Carved
stone
lantern —

Magnificent
Gorhic
. cathedral

Tive lions
flank the
entrance. -

Notre Dame, Paris, France: Palacio de las Cadenas, Ubeda, Spain: built during the mid-16th century. St. Paul’s Cathedral, London,
built from 1163 to 1250. The Classical facade shows the elegance of Renaissance buildings. Britain: built in the Baroque style.
Ribbed dome Facade by :’ii’!f’zﬁ £} B R ﬂ
Carved designed by Carlo Maderno i f 4
g roof. ) B *_L g

stone Michelangelo p: (c.1556-1629)
| figures N b

S WA

Capilla del Salvador, Ubeda, Spain: one of St. Peter’s, Rome, Italy, rook over a century to build (1506-1614). Milan Cathedral, lraly, is one of the largest Gothic
Spain’s finest Renaissance churches, it was Ir involved all the grear architects of the Roman Renaissance churches in the world. Building began in the 14th
designed by three 16th-century archirects. and Baroque, including Michelangelo Buonarrori (1475-1564). century, but was not completed for 500 years.

Modern architecture

Windows give Descending
the effect of glass B p __ spiral gallery
curtains. A ki Designed (-1_- )
u sunburst, in 1942, F
H sypical of completed
A 19205 style i 1960
Tiwe towers, ) known as
linked by S “Art Deco”
means of ‘4
central

atrium.

Guggenheim Museum, New York, USA: a
stunning, innovative design by the grear US
architect Frank Lloyd Wright (1869-1959).

Bauhaus Building, Dessau, Germany:
built from steel and concrete in the

F ork £ :
jREesEy International Modern Style (1925-26).

Steel and
concrete
structure | S

ARARAARAAA .

‘ ek
Century Tower, Palace of the Statues, Spire of the Chrysler Building, Great Arch, Paris, France, Seagram Building,
Tokyo, Japan, Rome, ltaly, completed an office block in New York, completed in 1989, houses New York, USA,
completed in 1991. during the 1950s. USA (completed 1930). an exhibition gallery. completed in 1958.
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ARCTIC OCEAN

<« = . ONE OF THE COLDEST places

R 4 B, 5 v
// & on Earth, the Arctic Ocean is
KA surrounded by the northern parts

' ./ of Europe, Asia, North America,
" and Greenland. These icy lands
are rich in minerals and wildlife, but are home
to few people. In summer, when temperatures
reach 0°C (32°F), warm currents from the
Pacific and Atlantic melt some of the ice.
With the help of icebreakers to clear their
path, ships are able to sail along the coasts

of Asia and North America.

ARCTIC OCEAN FACTS

AREA 14,089,600 sq km
(5,440,000 sq miles)

AVERAGE DEPTH 1,330 m (4,360 ft)

AVERAGE ICE THICKNESS 1.5-3 m
(4.9-9.8 fr)

LOWEST TEMPERATURE -70°C (-94°F)
on northeast tip of Greenland

The Arctic is the smallest
and shallowest of the world’s
oceans. Most of its surface is
covered by a frozen mass of
floating ice about 2 m (6 fr)
thick. The North Pole lies
in the centre of the Arctic

Ocean on drifting pack ice.

Physical features |

Icebergs b !
Gianr icebergs break off

glaciers in Greenland and 8

drift south into the North

Atlandic Ocean. They rise £
up to 120 m (400 fi)

above sca-level. As only

a fraction of an iceberg 9

shows above water, they

are a shipping hazard.

|

Arctic peoples ’
About 800,000 indigenous people live
in the Arctic. The Yu'pik of Alaska are
part of the Eskimo group that includes
Inuit in Canada and Greenland and Yuit
in Siberia. Many have given up nomadic
life and now live in villages. The Arctic
is the workplace of abour 2,000,000 ‘
engineers and traders from the south. I

Northern lights
On dark nights, spectacular coloured
lights, or Aurora, can be seen in the
sky. Caused by electricity in the upper
atmosphere, they are brightest in mid
winter when the sun never rises and

invisible in summer due to 24-hour sun. Yu'pik family from Alaska

RLDECINE  ATMOSPHERE CLIMATE
MORE

FISHING GIACIATION

INDUSTRY

Greenland

g | Although Greenland is

the world’s largest island,
its permanent ice cover means few
people live there. The most populated
area is the southwest coast, where the
climate is less extreme than the bleak
centre. The island is a self-governing
territory of
Denmark.
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CaprTaL ity Nuuk
(Godthaab)

AREA 2,175.600 sq km
(840,000 sq miles)
PorurATION 56,000

MAIN LANGUAGES
Danish, Greenlandic

MAJOR RELIGION
Christian

CURRENCY Dani;h_kmm:

Fishing

Cod, haddock, halibur,

and shrimp fishing are the

mainstay of Greenland’s
economy. Fish-processing
factories freeze and can the

fish for export to Europe

and the USA.

Much of the

cod is made

into fish fingers.

PoLAR TUNDRA

WILDLIFE
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ARGENTINA, CHILE, aAND URUGUAY

THE SOUTHERN PART of South America is occupied
by three countries: Argentina, Chile, and Uruguay.
Lying between the Pacific and Atlantic Oceans,
South America’s southernmost point, Cape Horn, lies
only about 1,000 km (600 miles) from the northern tip of Antarctica.
Once part of the Spanish Empire, all three countries still show strong
European influences. Their vast mineral resources have resulted in
some prosperity, but all have agricultural economies and have suffered

under a series of unstable governments.
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Forming a barrier beoween Chile and
its eastern neighbours, Bolivia and
Argentina, the vast Andes mountain
chain stretches for about 8,000 km
(5,000 miles). Nearly half of its mighty
snow-capped peaks lie along Chile’s long
eastern border with Argentina, including
Mount Aconcagua, an extinct volcano,
which, ar 6,960 m (22,835 fu), is the
highest peak in South America.

Physical features

Dominating the west of the
region, the Andes Mountains form
a rugged frontier between Chile
and Argentina. The hot, humid
land of the Gran Chaco covers

the northeast, turning to rolling
grassland, known as pampas, in
the centre. South of this and the
arid plateau of Patagonia, lie the
windy islands of Tierra del Fuego.

Atacama Desert

The hot Atacama Desert is one of the world’s
driest places. It covers the northern 965 km
(600 miles) of Chile’s long coastal strip, and
receives less than 13 mm (% in) of rain in a
year. By contrast, the Patagonian Deserr, in
the far south of Argentina, near Anrtarctica,

is a vast, icy-cold expanse of windswept rocks.

Pampas

Also known as the Entre Rios, the natural grasslands of the pampas cover abour 20 per
cent of Argentina and extend north into Uruguay, where three-quarters of the land is rich
pasture. Much of the vast pampas has hor summers, warm winters, plenty of rain, and

deep, fertile soil, making the area ideal for growing crops and for raising cattle and sheep.

Mestizos

More than three-quarters of the
people in this region descend from
Europeans, most of whom moved
from Spain or Iraly in the 20th
century. Many of the Europeans

giving rise to mestizos, people of
mixed ancestry. Like their ancestors,
most people are Roman Catholics
and are close 1o their extended
families. Many of them run
successful businesses.

Man and child at an Easter festival

intermarried with Native Americans,

762 mm
(30 in)

Regional climare

Chile’s long, narrow shape gives it

an extremely varied climate. Desert
and mountains in che north give

way to fertile valleys, with hot,

dry summers and mild, moist winters.
Argentinas southern Andean peaks

and Patagonian glaciers have year-
round snow; the north is hotter and
| weter. Uruguay is mild and pleasant.
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People

More than 89 per cent of
Argentinas people live in towns and
cities and most enjoy a high standard
of living. However, ciry slums, or
orillas, illustrate the sharp contrase

Argentina
After Brazil, Argentina is

[: the second largest country

in South America. It is separated from
Uruguay by the Rio de la Plata estuary,
on which its capital, Buenos Aires,
stands. Argentina is one of the wealthiest
countries in South America, with fertile
soils, a wealth of mineral resources, and
a skilled work-force. However, years

of political instability have left huge
overseas debts, which caused the
economy to collapse at the end of 2001.

berween the country’s rich and poor.
It was in the slums thar the tango,
the tradirional dance of Buenos Aires,
originared, in the late 1800s. Many
tangos contain lyrics thar express the
frustrations of the immigrants who
came from Spain, [taly, Austria,
France, Germany, and Britain. The
tango is now famous worldwide.

Couple dancing the tango

A
Buenos Aires \mﬁ

14 per sq km
(35 per sq mile)

89% 11%
Urban Rural

Situared on the South Adanric
coast, Argentina’s capital has been
an important trade port since it
was founded by the Spanish in
1536. Bucnos Aires is a wealchy,
sophisticated city, with expensive

Clarin is
" Argentina’s
best-selling

shops, fine avenues, and modern newspaper.

buildings, as well as a spectacular
old cathedral. The city is the
centre of government, industry,
and culture. Almost 40 per cent

LA NACION —-

Suspenden otro banco,
rigen hoy las garantias
Fi " [

of Argentinians, numbering about
14,000,000, live in the metropolitan
capital, referring to it as "Baires”.

lrven de futbed

Government buildings

Newspapers

More than 180 daily newspapers

are published every day in Argentina.
Most are in Spanish, but English,
French, and German papers are widely
available. In the past, dictatorships
have imposed censorship on the
media, and today’s government
withdraws advertising from those

who do not support its policies.

Farming
Agriculture accounts for abour
60 per cent of Argentinas
export earnings. The country

Harvesting
barley on the
fertile pampas
is a major producer of whear,
barley;, and maize, which
flourish on the pampas, and
is the world’s third largest

Bolas rope
used to slow

producer of soya beans. Fruit, down cattle

especially oranges, grows

well in the warm climare,

and grapes are produced i
for wine-making.

Gauchos
Tough, independent gauchos,
or cowhands, have roamed
the pampas on horseback
for more than 300 years,
tending cattle and horses.
Modern gauchos work
mainly on huge estancias,

I . Industry
'-‘ About 30 per cent of the labour force works in
industry. Textiles, food production, and chemical
| products dominate business. The country is self-
or ranches, owned by sufficient in oil and gas, and rich in minerals.
wealthy landlords, where
they rear animals and
mend fences.

Falkland Islands

Britain and Argentina have foughrt over ownership
of the Falkland Islands, or Islas Malvinas, since the
British claimed the islands from the Spanish in 1833.
In 1982, an Argenrtine invasion of the islands was
overthrown, and the British continue to hold them.

'\ Woollen poncho,
or cloak, for

Gauchos are warmth at night
experts in handling
herds and are the national

heroes of Argentina.

Strong boots have heels
_ to fir into stirrups.

ARGENTINA FACTS

C,§m TAL CITY Buc&s’r‘\irﬂf ; ‘
AREA 2,736,690 sq km
(1,056,636 sq miles)
POPULATION 37,000,000
MAIN LANGUAGE Spanish

Major RELIGION Christian

CURRENCY Argentinian peso
LIFE EXPECTANCY 73 years
PEOPLE PER DOCTOR 370

GOVERNMENT Multi-party democracy

ADULT LITERACY 97%

Food
High-quality beef, which is produced |
throughout Argentina, is used as a ]
base for many local dishes, such as
empanadas, OF savoury mince pastries.
Every restaurant has a barbeque grill,
or parillada. As a cheaper alternarive
to meat, many people ear small potato
dumplings called naguis, which were
introduced by Italian immigrants.

Nogquis

~ -
Schooling
Literacy is high in Argentina, and frec-state
primary and secondary education is provided.
Schooling is compulsory for all children
berween the ages of six and 14, and more
than one-third of all students go on to one
of Argentina’s 45 universities. Buenos Aires
has the largest university in South America,
with 140,000 students.

These women
work in a ﬁ.“.")—
packing plant
and must wear
hats for hygiene.

The Falkland
Islands lie 480 km
(300 miles) east
of Argentina.
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Chile Mapuche : CHILE FACTS
— A lohg and extremel Descended from the original
g ¥ inhabitants of South America, the CAPTIAL CITY Santiago

narrow country, Chile
measures, at most, only about
430 km (267 miles) wide.
Most Chileans live in cities
and rowns in the Central
Valley, between the low coastal
mountains to the west and the
towering Andes on the east.
The cold, stormy southern
coast is flanked by thousands
of islands, whose waters provide
rich fishing grounds. Chile has
a strong economy rooted in
its natural resources: minerals,
fruit, sea products, and timber.

Mapuche people are also known as
the Araucanians. About 675,000

Mapuche live in the central and : =
southern regions of Chile. They POFL'L-\'I‘!O’\ 15,200,000
follow the Roman Catholic religion MAIN LANGUAGE bpamsh
and speak their own language, as well

AREA 748,800 sq km
(289,112 sq miles)

as Spanish, The Mapuche people M“”OR RENICER (_hnstlan .

have foughr for independence since CURRENCY Chilean pe  peso
the 16th century and are still ar LIFE EXPECTANCY 75 years
odds with the Chilean government.

o Bles PEOPLE PER DOCTOR 909
Quechua and Aymara Indians also o
live in the country, in the north. [ Gow ERNMENT - Multi- -party democraw

‘ ADULT LITERACY 96%

Crabs are put
into small
baskets.

20 per sq km 84%  16%
(53 per sq mile) Urban Rural

The Chuguicamata

Santlﬁgo copper mine, 670 m L\ Sl
Located in the heart of Chile, the (2,200 ft) Cabernet 3
capital, Santiago, is a bustding, deep Sauvignon

modern city. The city and suburbs grapes

and wine

house about five million people.
Santiago is known for severe traffic
congestion, and has one of the
highest taxi densities in the world,
with one per 100 inhabitants. Abour
3,600 km (2,236 miles) of Pan-
American Highway runs through
Santiago, bur high smog levels over

the city concern environmentalists. Copper :
Chile leads the world in the Wine e
producrion of copper ore, of Vineyards first planted Fishing
which it owns about 20 per by Spanish colonists Although less than one per
cent of known reserves. The in the 1500s have cent of the people work in
Central Valley, which extends benefited from the the fishing industry, Chile

leads the world in fishmeal
producrion. In a good year,

for 1,600 km (994 miles), has hot, dry summers in
the world's largest underground  the Central Valley.

copper mine, located ar El Today, about 320.000 around 6,000 tonnes of

Tenienre. Chuquicamara, in tonnes (350,000 rons) sardines, anchovetas,

the bleak Aracama Desert, is of Chilean wines, mackerel, and salmon are

one of the largest open-cast red from Cabernet gaught and processed.

copper mines in the world. Sauvignon grapes and white Punra Arenas, on the Strait
Some of Santiago’s 14,500 buses The country also mines iron, from Chardonnay grapes, are of Magellan in the south,
on Avenue Campama gold, and silver. exported all over the world. is the industry’s centre.

J URUGUAY FACTS

| CapitaL Ty Montevideo

| Area 174.810 sq ki km (67, 494 s5q miles)
| PoruramioN 3,300,000

| Manx LANGUAGE. Spanish

Uruguay
" == One of the smallest countries in South
=— America, Uruguay is also one of the
most prosperous and harmonious. More than
40 per cent of its people, abourt 1,449,900,
live in Montevideo, the capital, chief port,
and largest city. The rest are scattered over

the vast lowland pastures. Uruguay has a high
tourist rate, mainly because

of its sandy beaches
and fine weather.

M»\jOR RELIGION Lhnsnan
CURRENCY Uruguayan peso

Wool

Three-quarters of Uruguay is rich, green
pasture that provides excellent grazing land for
Hydroelectricity its 25,000,000 sheep and 10,000,000 cattle.
More than 90 per cent of Uruguay’s power The land provides work for
is generated through hydroelectricity. The nearly half the population.
main hydroelectric plants are situated on Uruguay is the world’s

the country’s major rivers, the Uruguay and second biggest producer of
its triburary, the Rio Negro, which both wool, and textiles made
widen out into the Rio de la Plata from wool account for
estuary. Huge rurbines have been built abour 20 per cent of

across the rivers, so that as the water Uruguayan exports.

rushes through, it turns the turbines
and makes electricity.

People

There are 11 times as many
sheep, cattle, and horses as
people in Uruguay. Most
Uruguayans are of Spanish

or lralian descent. They enjoy
considerable prosperity, largely
due to the wealth from earlier
cattle ranching in the country.

Hand-made scarf

II\I/R]) (OGN CHRISTIANITY DANCE DESERTS ENERGY FARMING GRASSLAND NATIVE SOUTH AMERICA, TEXTILES

WILDLIFE AMERICANS HISTORY OF AND WEAVING
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History of armies

The world’s first armies,
raised in Assyria, Egypt,
China, and India, were ill-
trained, undisciplined
civilians forced ro fight for
their leaders. The ancient

Greeks introduced

FROM ANCIENT TIMES to the present day,

the role of an army has always remained

the same — to attack enemy territory and

@8~ defend the country from attack. Armies

usually work in close partnership with air and naval COE‘F’_UISOFY milicary S‘E“’i’ff
and rigorous training ror

forces. Throughout history, _Foot soldiers called infantry Ancent et i . - e

have done most of the fighting, supported by troops on  Fuch Greek cinestacchad i own - che Romans established the

army. Lreek soldiers were so we ﬁrSt Professiona_] {Pajd)

horseback called cavalry. Today, cavalry have been regarded tha orher countics hired

; them ro fight on their behalf. army to protect its empire.
replaced on the battlefield by armoured tank units. — :

SAS survival kit
Modern army _ Gas mask  British SAS personal equipment c:’; Tk
harpoons
Combat troops fighting in the front line Kaife s
need plenty of support. Engineers, for theach-o “ A\
. - e saw
example, repair damaged roads and bridges
to help troops cross rough terrain. Other ‘ oM
support staff includes doctors and nurses Helugiors ]
to treat wounded soldiers, caterers to feed
: . Steel hrﬂ
the army, an ations experts. .
R d communications p lighter \ ['rre—kma’lmg tin

Specialist units

Most armies have units of troops
trained to carry our specialist rasks,
~. Grenade  such as reconnaissance missions and
pocket sabotage raids behind enemy lines,
tackling terrorists, and rescuing
hostages. These units include the US
Army’s Green Berets and the Brirish
Special Air Service (SAS).

Recruitment
In some countries, the

army is made up entirely [ papher/
of volunteer recruits who  gfape

Body

willingly join the army PP

for a fixed period of time.
In other countries, the
army is made up largely
of conscripts — thar is,
young people required by
law to spend a number of
years in the army.

British Army
recruitment poster

British officer’s Italian officer’s
shoulder strap cap badge

Tra.ining | Magazine
Meodern weapons use advanced pouch Officers
technelogy, so troops need to be not just \ An army needs a strong chain of

N\ Thigh strap  command, from the highest to the

physically fit bur also able ro make split-
lowest ranks, so that orders are passed

second decisions and operate highly
, Leather

Reinforced  on quickly and clearly. Officers receive
/" boots r 5 J

toecap training in leading and inspiring their
troops. Officers’ ranks are shown by

complex compurerized equipment. For
this reason, technical instruction is just
as important a part of a soldier’s training

special symbols on their uniforms.

as exercise and parade-ground drill.

Non-combat roles
When a nation is at peace, its
army still has a vital role to
play. For example, when
narural disasters occur — such
as earthquakes, floods, or
famines — an army can bring
in medical supplies and food,

Terrorist armies
Somerimes, armies are set
up by groups of people
5[l’ug [InL‘ to ll\erI1rl)“
(hf. C\]STI”" ED\L{“I]‘LI‘I[
or achieve zndaptndcnu
for their country or
region. Their supparters
call them freedom

fighters, bur those who

oppose them call them Ch Peacekeeping Crisis response
terrorists. Such groups and restore communications T separate warring sides in a civil Armies need to react quickly and [
often stage spectacular links and electricity and war or to keep the peace once a cfficiently in times of crisis. Huge
hom!) :}[[JFki [n.gzlin S SUPP“eS. A[‘l:l1iES Ay Cc:.i%r:ﬁrc ha\ been f]c‘guli:.m:d. the cargo aircraft carry supplies, rr_ulck.\.
publiciry for their cause. ; United Nations (UN) often sends and even small tanks to the crisis

also hElp to establish peace multinational forces consisting of area, while passenger planes take
Terrorist bomb damage in other war-torn countries. troops from many different armies. troops and other personnel.

FIND OUT ArRMS AND CoLD  FEUDALISM GREECE, KNIGHTS AND  ROMAN UNITED WARFARE WEAPONS WARSHIPS
MORE ARMOUR WAR ANCIENT HERALDRY EMPIRE NATIONS
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ARMS AND ARMOUR

WARRIORS OF THE PAST attacked with slashing
swords, sharp spears, flying arrows, deadly axes,

and crushing clubs. All of these arms, or
weapons, could kill, so fighters protected
themselves with armour: tough coverings of wood,

leather, or metal. The invention of firearms in the 14th
century made armour useless, because metal plates thick
enough to deflect bullets were too heavy to wear. By the
16th century, arms and armour were strictly for show.
Modern soldiers may still wear shiny breastplates and

carry swords or spears on parade, but they swap them

for guns and bullet-proof vests on the battlefield.

Arms .

The simplest arms — clubs — are extensions of a
fighter’s fist, delivering a knock-out punch from a
greater distance. Most hand arms, however, aim
to wound by cutting the body. Swords, daggers,
and lances do this for hand-to-hand ﬁghting;
arrows and boomerangs do it from afar, killing or
injuring foes that may be almost out of sight.

Fﬂﬂf (‘irl'l'llfl”' bﬁ‘ﬁf! f{”'f"t’d
the handle attachment.

A mace was effective
rf‘zdzf-fﬂ'r ,ﬂ!ﬂ{r‘ aArmaour.

Benin warrior

Soldiers of this great 15th-
century African empire wore
heavily quilted garments as
armour. Light bamboo
shields were easy to carry and
protected warriors from
glancing blows from iron-
tipped spears or javelins.

Benin bronze plaque

F
fnrm'\

Iron mask
Armour

A Sui[ QF armour hdd o PI‘OtECt
against weapons, yet it also had to
be comfortable enough to wear
all day. Different cultures used
various materials, such as leather
or metal, to achieve these aims.

Samurai,

1300s

auldron and
besagew protect

,\'l'f]‘lﬂ’dff a 1’!‘('JI

armpat.

. Bevar protects
lower face.

! Japanese samurai
Samurai armour was
made of many small
metal or leather scales
laced rogether with
coloured silks. Armour
became more decorative
when fircarms removed
its protective value.

European knight

Knights wore chain mail (linked
meral rings) to protect them. In
the 14th century, armourers
introduced metal plates (plare
armour) {Ul' extra pl‘O[(:CtiL\l’l.

European knight, 1300s

Defensive weapons
Shields are used for defence. Prehistoric
hunters may have invented them as
camouflage when hunting. Later
fighters strapped shields to their left
arms to fend off sword curs. Wood
and learher shields were light, and

strong enough to deflect all but a

direct sword thrust.

Indian shield

Boomerang, Parrying Crescent-shaped blade

shield

Tiger heads
studded with gems. |

Tabars, Indian
steel axes Mughal dagger
Sheath

Artacking weapons
Over the cenruries, warriors have used various weapons for
different kinds of fighting. Sabres (curved swords) delivered the
deadliest cuts, but straight swords were bereer for thrusting
strokes. Clubs and axes had to be heavy and sharp, yer
short enough to swing easily. Small, easily hidden
daggers were often used for secrer assassinations.

Aboriginal

weapons « Club Shamshir, a classic Indian sabre

Italian horse

Full armour for & horse Spike
armour, 1570

r.uefg}wfj-? »("g (75 lbs). _

Tassles on headpiece ~
pratected the horse’s

face fram flies.

Charm made

of copper bells.__

Leather

saddle

Animal armour
African horse armour, such a
thar of the Fulani people of
West Africa, was quilted
corton stuffed with kapok.
During bartle, horses also
waore chain mail across the
flanks and around the head.
In Europe, meral horse armour
was expensive, and knights often
armoured only their horses’ heads.

Modern armour

Artificial fabric, such as nylon,
provides soldiers and police
officers with more
protection than thick meral
armour. Bullet-proof vests
are made of 16 or more
layers of nylon. A bullet
fAartens when it hits the outer
Iﬂ_\;'(.'r. IU\-'!'CP |a_vt:l':\ !IIO“' i[ d[)“’n SO
that the wearer is bruised, rather than
killed or seriously injured. Riot police

FIND OUT ABORIGINAL BENIN EUROPE, GUNS
MORE AUSTRALIANS EMPIRE HISTORY OF

INDIA, JAPAN,
HISTORY OF HISTORY OF

METALS WARFARE WEAPONS
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Arms and Armour

African ceremonial and
bartle helmet

Morion, the helmer of the

Knights of Mala

for

Cuirass, or breastplare,
from the Napoleonic Wars

Thumb
plate

Gauntlet, with hinged
thumb plate, Germany 1515

Italian gauntlets,
protect the hands

Plates lock

tagether.

Lance rest ‘

Straps for
artaching
metal skirt .~

|, Embossed
7~ designs

Helmets

Visor 1o Comb
protect protects
face head from
sword
blade.
Close helmet, for use in Celtic Bronze helmert, Burgonet, an open-faced Italian close helmer, with
tournaments, France, 1575 Britain, 1st century AD blackened-steel helmer, 1590  air vents, 16th century,

Decoration imirates

Check plates ancient Rome.

Iralian close helmet, for German armet, a helmer Gilded close helmet, for German burgonet, for Corinthian-type Greek
use in tournaments, 1570  with check plates; 1535 use in tournaments, 1555 use in parades, 1520 helmet, 7th century 8¢
_ Studsfor Breastplates
shoulder strap

Mail shoulder straps
with metal clasps __

Breastplate, specially
made for a wealthy boy

Steel breastplate “blackened”
to withstand rust.

rilting

Italian breastplate, made o Indian cuirass, or char African breastplate, for Italian cuirass, with skirt and tassers
imitate the doubler, 1570 ania (“four mirrors”) Fulani cavalryman to protect abdomen and thighs

silk verlaid with Gauntlets, greaves, and sabatons

chain mail |

Samurai armoured sleeves, or
kote, were laced over the arm.

Gauntlets were riveted on to
leather gloves, ltaly, late 1300s

Left
hand
carried

Steel mace,

1520

Gothic gauntlet, 15th-
Articulated  century Germany
(jointed)
plates

Greaves -~

Indian arm guard, with an

extension to protect the hand

Sabaton
b

German gauntlet, with jointed steel Greaves and sabatons, for Manifer, made ro fit ; Sabaton, or foor armour, jointed for
plates attached to a single plate protecting the legs and feet  over the left gauncler maximum movement, ¢.1550
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ART, HISTORY OF Early art

The ecarliest works of art usually
seem to have had a religious or
i magical purpose: ro represent a
over the world have expressed their god, for example, or to bring a
hunter luck as he
stalked animals.

8 If FROM THE EARLIEST TIMES, people all
‘G 'r

‘ “."é thoughts and feelmgs by makmg art.
{’L‘y’} Over the centuries, styles in the visual

arts (sculprure, painting, and drawing) have Sumerian sculpture Caves at Lascaux
h d h d ff H h A rich artistic tradition grew These extraordinary pictures of
C ange T €se direrences reriect the Changlng up in ancient Sumer (now wild animals were painted in
5 ern Irz i i French caves more than
beliefs and traditions people held as their societies o e .
millennium BC. This statue, 17.000 years ago. The outlines
developed Materla_ls have Changed as WCH which shows a Sumerian ruler, were painted by hand, and the
’ e i < is carved from hard stone. It vivid colours were filled in by
H.UOWIIlg artists to try new Ways Of reﬂectlng [he represents the strength and spraying pigment through
orld around then] dignity of a good leader. tubes of bone.
W © R, i
Renaissance

Classical art

Western European art stems directly from
the traditions of the ancient Mediterranean
world, and especially the art of ancient
Greece and Rome. In particular, sculpture
from these civilizations is remarkably
lifelike, or naruralistic, and concentrates
on the human figure.

Afrer the fall of the Roman Empire, Classical
art was considered too pagan for the Christian
civilizations which began to develop in Europe.
By the 15th century, painters, sculptors, and
architects began to revive a classical tradition in
the arts, creating highly lifelike Christian works
of art. This revival is called the Renaissance,
from the French for “rebirth”. It began in Iraly
and spread through Europe. Influential artists
included Michelangelo (1475-1564).

Fresco from h

Pompeii Roman wall painting

Most ancient paintings have not
survived. This one was preserved

by volcanic ash at Pompeii. It Painted
shows figures from Roman vault gives
mythology, and was painted on a sense of
wall to decorate the interior of a space.

Roman house.

Skeleton, a
symbol of

mortality

Hermes
and Dionysus,
4th century BC

Hermes and Dionysus
This Greek marble statue
shows the messenger god,
Hermes, holding a baby
Dionysus, the god of wine.
The work displays a sure

Masaccio, The Holy Trinity, 1428

knowledge of human Perspective Non-religious art

anatomy, such as the The Iralian Tomaso During the Renaissance,

structure of bone and Masaccio (1401-28) was European painters broke

muscle. It also represents the the first painter to use with earlier tradition.

human bedy as an ideal form, perspective since Classical ~ Religious subject marter,

a its peak of physical beaury. times. Perspective creates such as scenes from the

It is believed ro be by the illusion thar depth Bible, was sdll important,

Praxiteles, the most famous exists behind the flat but artists also began to

ancient Greek sculptor. 1 surface of a painting. record everyday events Jan Van Eyck, The Arnolfini Marriage, 1434

Egg (either the yolk or both Certain colours, such as gold, have

Early paint making Egg tempera "-) Value of colour
e

The materials used to PTOCIUCE a yolk and white) provides a always been more expensive than v}
painting affect the way it looks. Before strong medium for colours, Ethcrs. l_?ngll the 17th ;::‘l;mr)‘. dark [
x - - x 3 but is sticky and quick-drying, E ue was the most costly because it
; ) ying : )
oil PR arrived in the 15th S so difficult o apply. yrﬁ was made from lapis lazuli, a

artists worked straight onto wet plaster
with tempera, a mixture of egg and

; : semi-precious stone.
QOil paint

As a medium, oil has the

e paint pigment. Ql[ paints, which s oF belig Wow = 1{:{.{;!}:
’"";' were more flexible and gave a @ dry, allowing artists to make o
groun g P g T e
i P9 - more realistic finish, soon o changes while they work. Sales upwigh
pigment~" - became the favourite medium. ! Ol for binding paint pigment pigment ————
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Bernini
Baroque art Dramatic The Iralian painter,
facial sculpror, and architect

The term “Baroque” describes a style
of 17th-century European art. Rome,
the centre of the Catholic church, was
its birthplace. During the 16th
century, the Christian church split into

Gianlorenzo Bernini

(1598-1680) was an
outstanding influence
on Baroque art. He had

an exceptional ability
{4 Cun\'f_v gftﬂ[

expression &

Roman Catholic and Protestant e emorion and drama
factions. By the 17th century, the symbol of in stonc, designed
3 God s to inspire those

Catholic church was using art to
spread its teachings. To appeal to the
viewer, it promoted a style of art thar
was theatrical and emotional. Painters
were encouraged to use light and
shade for dramatic contrasts, sculptors
to show ﬁgurcs in dynamic poses. To
achieve these effects, artists had to
develop great technical skills.

T who saw his work
to greater faich.
This sculprure

depicts the vision

of St. Teresa, in which  Caravaggio, The Calling of St. Matthew, ¢.1598-99
an angel pierced her

with an arrow. ngh[ and shade
I'he Iralian painter Michelangelo Caravaggio

(1573-1610) shows the moment when Chrise calls

Marthew to become a disciple. A ray of light

illuminates Matthew, bur Christ is hidden by shadow. |

Bernini, The ecstasy of
St. Teresa, 1652

Romanticism Change in the 19th century Sl oo

from Renoir’s palette

The early 19th century in From the mid-19th century, artists broke

Lead white  Vermilion

Europe is known as the with the tradition established by earlier

Romantic Age. It was, in part, ' generations. Where they were once told Emerald |
a reaction to 18th-century art, ‘ what to depict by patrons, who paid them, green

which had emphasized balance | they now produced what they wanted, Naples Cobalr

human beings in the Universe.
They stressed the importance
of human emortion and the
imagination, and celebrated
the wild power of nature in
dramatic landscape paintings.

and order. Romantic artists | and then tried to sell their work. yellow ot
questioned the place of _ ' ‘

Impressionism

This school of painting grew up
in France in the late 19th
century. Artists such as Camille
Pissarro (1830-1903), Claude
Moner (1840-1926), and
Auguste Renoir (1841-1919)
painted their impressions of a
brief moment in time, in

Friedrich, Wanderer among the Mists, 1818 A powerfil

landscape,
shrouded in mist,

The lonely universe
The German artist Caspar David Friedrich
(1774-1840) was spiritually inspired by

particular, the changing effects
conveys the of sunlight. They were criticized

strength and

natural landscapes. There is an intense : ¢ L T at first, for viewers expected

mysticism to this painting, as a solitary mystery of nature. . RCTES TY . & 2o ! paintings to look more detailed, |

figure contemplates the mighry Alps. Camille Pissarro, Place du Théitre Frangais, 1898 but have been very influential.
Abstract art | Ambroise Vollard

20th-century art

During the 20th century, artists explored
new theories about the world, religion, and
the mind. They asked the public to
confront things that they might wish

to ignore, and explored many different
styles. After nearly 2,500 years, the grip

of Classical art seemed to have been broken.

The French art dealer Ambroise
Vollard (1865-1939) made a living
buying, selling, and exhibiting

Abstracr artists do not represent ‘
. . f |
ideas or emotians. In this way, l modern art. He gave early 20th-

objects from the everyday world.
Colour and shape alone suggest

abstract are is like music: neither century artists unprecedented
describe anything that can be financial and creative freedom 1o
defined in words, bur both can

paint as they wished. Artists such as
be expressive and moving. The } Paul Cezanne and Henri Marisse |
artists Jackson Pollock (1912-56) | achieved success in Vollard's gallery

and Mark Rothke (1903-70) | in Paris in the 1900s,

are two of the most famous |

Surrealism abstract painters. |
During the 1920s, the
fantastical art made by the
Surrealists explored theories
about the way the brain works.
New ideas had suggesred that
people consciously only used a
tiny part of their brains, and

Jackson Pollock, The Moon,
Woman cuts the circle, 1943

Modern art

Much modern art is
specially created to be
[hﬂ( d\l.')v' were unaware Ut‘ seen i{\ 4 museum or
subconscious activity, over
which they had no rational
control. The bizarre,
dreamlike paintings of
Surrealists, such as the
Spanish artist Salvador Dali
(1904-89), were inspired 2 rather than make its
by these ideas. Salvador Dali meaning obvious. foki Terauchi, Air Castle, 1994

gallery, and not for
houses, palaces, or
churches as in the past.
It often prefers to
baffle, tease, and
provoke its audience,
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Art in Africa | Asia e
African art has a long tradition, although Traditionally in Asian art, the symbollc aip
a lack of written records make its history meaning behind the subject of a painting, Vividly
hard to trace. Sculpture and masks are sculpture, or carving is more important
major art forms. Most art seems to have | than the illusion of realism. In China, for High
been made for religious or ritual instance, landscape paintings are stylized level of
purposes. Wood-carving and to express the ideals of religious thought: detail
bronze-casting techniques were natural harmony, peace, and grace. In
highly developed. | China and Japan, calligraphy was seen as  Brief poeic
a high form of art, The inscriptions are ~ descriprion

of the scene

Sculpture

The rich tradition of sculprure in |

usually of short, poetic situations.

West Africa begins with the pottery :‘.',}_“}t
figures made by the Nok people ;‘ T8 RE
from 500 BC. Around the 13th R'e :‘:
century AD the l.}e of Nigeria began ‘ ?‘:\; L&
to cast ourstanding bronze heads I By R
and figures in a highly realistic 3 a ¥ "
style. These may have ; Miniatiies
::ﬂ;‘::ﬁd{\s;fﬂlaur;:::aiz During the Mughal Empire (16th—-17th
el IE)[h %enrl:lrics w% centuries), ﬂgural._’jve miniature p‘ainting
= T flourished in India. These were richly
| j ) coloured and exceptionally delicate. This
Ife sculpture, 13th century ‘ = e 'E illustration comes from a contemporary

chronicle of the emperor’s exploits.

Masks

African masks may represent a

T'ang Yin, Dreaming of Immortality in a Thatched Cortage, Ming dynasty

—

Chinese landscape

In China, the art of
painting developed from
calligraphy. Landscape
artists painted on paper or
silk, using brush and ink.
They did not paint from
real life. The flow and
vigour of the brush strokes
were more important.

spirit or ancestor, or be purely
decorative. Their meaning
comes from the masquerade
dance, drama, and music) of
which chey are a part. Woed,
beads, ivory, and shells are

Hokuseu n
Katsushika Hokusai (1760-1849) :
is perhaps the best-known Japanese
printmaker. His famous wood-cuts
include landscapes as well as scenes
of daily life (called ukiyo-¢). They are
dramatically coloured and composed.

important materials. This

capped mask, carved in a bold,
vital style, is from

Cameroon.

Wooden mask,
20¢h ccmury

The Great Wave of Kawagawa, 1831

Natwe American art

Sophisticated Native American societies,
such as the Aztec and Maya in Mexico
and the Inca in Peru, created distinct
artistic and architectural styles. Nearly

3,000 years ago, nomadic peoples in |
North and South America marked awe-
inspiring “sculptures” on to the land, or
created vast earthworks whose shapes can
only be seen from high in the air. ‘

Pacific art

Contact with European Christian cultures
from the 18th century onwards had a
destructive effect on ancient local lifestyles
in the Pacific islands. Much art has been
lost, although some remarkable sculprures
have survived, due to their durability.
Wood and stone carvings, bark cloth
paintings, spirit masks, and
intricate body tattoos are
among the important
art forms of the
Pacific area.

Easter Island statues
Between AD 400 and 1680,
the people of Easter Island
carved huge heads, up o
12 m (40 f) high, from
volcanic rock. They
commemorate the divine

| ancestors of tribal chiefs.

Totem poles

Complex in design, and carved
with great skill, torem poles
showed the status of many
Narive North American chiefs.

Statues face
out to sea.

Sand paintings

In the Southwest, Native North
Americans trickled coloured
sand and ground stones on to

a smooth background to creare Statues,
temporary symbolic paintings Navajo sand painting represents Easter
Island

with a ritual importance. figures from Navajo mythology.

1 ]melln‘e ¢.500 B¢ Lifelike human 618-907 T'ang 16th century 19th century Metal tubes 20th century Time of
30,000 BC Earliest figurines produced by the dynasty, China: great  Mughal dynasty  Photography are invented incredible diversity of
known works of art Nok in West Africa. tradition of landscape  holds power in  invented. in the styles in the visual arts,
produced. painting develops. India. 1840s. including Cubism
100 Bc-AD 300s 1860s-90s (1907-1920s), abstract

30,000-10,000 BC Roman empire Warrior, 15th century 17th century [mpressionism 19th- art (1910-50), surrealism
Cave paintings made  spreads Classical Greece, Beginning of the Dutch Golden  develops in France.  century oil (1920s), and Pop Art
in France. art around Europe. 520 BC Renaissance in Europe.  Age of painting. It is very influendial.  paints (mid-1950s).
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ART GALLERIES see MUSEUMS * ARTERIES see HEART AND CIRCULATORY SYSTEM

come in many shapes and sizes,
from tiny mites to large crabs.
Their bodies are divided into
segments, and they have distinct
heads with antennae or eyes.
Rigid exoskeletons encase their
bodies, but flexible leg joints
allow them to move around, and
give them their name.

ARTHROPODS

MORE THAN ONE MILLION species
of arthropod exist, making them
the largest group in the animal
kingdom. They live in almost
all habitats, from mountain tops to the
ocean depths. Arthropods are invertebrates )
— animals without backbones. They

Spiders
have

8 legs.

"
Arachnids

Arachnids include spiders, scorpions, and
mites. They have eighr legs; scorpions use the
front pair as claws. Spiders and scorpions are
carnivores that live mainly on land. Spiders
often kill their prey with poisonous fangs;
scorpions use their venom-filled sting.

‘m.ranmla

Types of arthropod

Arthropods vary in size, from minute
creatures a fraction of a millimetre long
to outsized sea dwellers several kilograms
in weight. There are four main types

of arthropod — insects, arachnids,
crustaceans, and myriapods. Insects are
the largest group, accounting for almost

90 per cent of all arthropods.

bodied chaser
dragonfly
Insects

Insects are the most diverse group
of arthropods. They live in all
kinds of land and freshwarer
habitats. All adult insects have six
legs, and most have wings — they
are the only arthropods that can fly.

Red-kneed

Asian giant
millipede o
Two pairs of [ Antenna

legs on each |
body segment |

Myriapods
Myriapods
include millipedes
and centipedes. They
have more legs than other
arthropods — as many as 200

[){:’imt: Large fampaund in some species. Their bodies
Mllﬂg.f‘ : l d b l "[‘h I
| eye helps it to catch e long and wibular. They live
oy it fli in the soil or among leaf debris.
_ prey in flight. in the soil o g

European lobster

\ Hard exoskeleton
Crustaceans
Crustaceans include crabs, shrimps,
and lobsters. Most live in the sea
or in freshwarter and have five
pairs of legs. Lobsters and crabs
have very thick exoskeletons and
some grow extremely large.

are made
mainly
of the
Exoskeleton = substance
™ ofafiddler crab  chirin.
Exoskeleton

The exoskeleton of an
arthropod is a tough
outer layer covering the
entire body, including
the eyes, antennae, and
legs. It protects and
supports the muscles
and soft organs within
the body and helps

to retain moisture.

1

Nymph |
on rwig |

Moulting

An emerging adulc
grasshopper has
cracked open its old
exoskeleton and is
starting to wriggle its
body free, headfirst.
Before this final moult,
the nymph will already
have been through

four previous moults.

Moulting and growth
Equiioiint Exoskclero%s are Fgcd in size. In order to grow, an arthropod
must shed, or moul, this rigid layer. Its body then rapidly
expands before a new exoskeleton hardens in place of the
old one. Moulting is part of a process called “incomplete #
metamorphosis”. This is where the young, called 4
nymphs, emerge from eggs looking like tiny adults.
They moult many times before reaching adult size.
In “complete metamorphosis”, the
animal changes form as well as size.

Adulr is
almost

Jree of the
nymph’s skin.

The adult has
4 pulled its legs and
most of its body out
of the old skin. It is
already expanding in
size, now that it is
free from its confines.

Old, empty /*

exoskeleton /

Adult waits as
blood pumps into
its wings before / g
it flies away.
% Moulting is now
../ complete. The adult rests
while its new exoskeleton
hardens and its wings unfurl.

Its old exoskeleron, now empry
and britdle, still clings to the twig,

Reproduction

| Breeding habits are very diverse
among arthropods. Fertilization
may take place inside or outside
the female’s body. Normally, eggs

| are laid; some are guarded,

| others are hidden and left alone.
The young of some arthropods,
such as garden spiders, are tiny
versions of adults called nymphs;

! others start life as larvae and

| look different from the adults.

’ Cluster of young garden spiders

Feeding
Arthropods feed on all kinds of plant and
animal matter, both living and dead. Some
arthropods, such as praying mantises,
have pincers to gather food; others use
their front legs. Many have cutting
and chewing mouthparts, while those
that feed on fluids, such as true bugs,
have mouths modified for sucking.
Small aquatic arthropods eat by
+ filtering food particles from water.

Herbivores
Some arthropods, such as chafer beetles,
cat only plant matter. Adults feed on stems,

leaves, and buds, while larvae eat plant roots.
Field chafer beetle

Carnivores

Many arthropods feed on other
animals. Garden spiders, for
example, feed mainly on insects.
Some mear eaters also ear dead
animals and are called scavengers.
Sand crabs scavenge on dead
birds and other debris found

on the beach and seabed.

Web spun around
wasp _

Garden spider feeding on a wasp

Defence
As arthropods are generally small

in size, they are the targert for a
great many predators. Their hard
exoskeleton, which acts as a tiny
suit of armour, provides the first
line of defence. Some arthropods,
such as pill millipedes, take a
passive form of defence and roll
up into a ball if danger threatens.
Other arthropods have special
protective weapons; including
stings and pincers. Many ant
species have glands on their
abdomens from which they secrete
formic acid to drive off enemies.

Stings and pincers

Some arthropods have pincers
and stings which they use

to defend themselves
against attackers.
Scorpions also
use their large

, Sting

pincers to catch
animals. They
then use their
venom-filled
stings 1o
paralyze
their
prey.

Eyes /

Fat-tailed scorpion
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Arctic

is also

containing the world’s highest point, Mount
Everest, as well as its lowest, the Dead Sea. China
has the world’s greatest population, while Asia’s
largest country, the Russian Federation, extends
into Europe. Asia is separated
from North America by the e 2

Bering Sea, and from
Europe by the
Caspian Sea, Turkey,
and the Ural
Mountains.

In the southeast,
it breaks into a
mass of tiny o
islands. ¥

Sea

Arctic Circle

Secvira
Yemen)

0k 1000 4

- MALDIVES

STRETCHING from the frozen

the world’s largest continent. It

Kara

Arabian

Sea

Physical features

Much of Southwest and
Central Asia is covered with
barren desert, such as the
Gobi and Syrian deserts.
The Himalayan Mountains
separate the bleak north
from the fierce hear of the
Indian subcontinent and
the tropical rainforests of
Southeast Asia. Asia has
many great rivers, including
the Huang He, Mekong,
and Indus, flanked by fertile
plains and valleys.

to the equator, Asia is

a continent of extremes,

‘_-.P'" Severnaya Zemiva
o _
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Island countries
Two Southeast Asian nations,
Indonesia and the Philippines,
have more than 20,000 islands

= Timor
berween them. Most were formed by volcanic Sea
activity in the ocean, and the region has active
volcanoes. Southeast Asia is prone to earthquakes.

AMOR Arafura .-

= e
AUSTRALASIA

Cross-section through Asia
From the Indian Ocean, the land rises to
the Vindhya Range in central India
descending to the Ganges Plain, warered
by the Himalayas. In the east, )

the mountains drop to the i
Great Plain of China. Across Range
the Yellow Sea, the Korean
Peninsula juts our near
to Japan in the
Pacific Ocean.

Indian Ocean

Great Plain
Ganges Mt Himalayas, of China | Korean M. Fuji,
Plain Everest , Nepal \ Peninsula Japan
/ Red Basin, \-, “ |
China \ | Seaof |
l \ \ ' Japan |

|

Approximately 6,480 km (4,027 miles) from A to B

= New Siberian
Istan

East Siberian Sea

Lake Baikal
Siberia, the northern region of Asia, has
the oldest, deepest, and eighth largest lake
in the world. Lake Baikal, which contains
more than 20 per cent of the world's
unfrozen fresh water, reaches a depth of
1,637 m (5,371 fr). It covers a total area
of 31,468 sq km (12,150 sq miles).

ARCTIC QGCEAN

ds
Wrangel ).
—
Chukchi
- Sea

- NORTH
AMERICA

o4
“Htianipgland®
usa)

The snow-capped Himalayan Mountains,
the highest range in the world, form a
massive natural barrier berween the Indian
subcontinent and northern Asia. They were
pushed up millions of years ago when the
Indian plate collided with the Eurasian plate.

ASIA FACTS

AREA 44,680, 718 sq km
(17,251,315 sq miles)

POPULATION 3,700,700,000

NUMBER OF COUNTRIES 49

BIGGEST COUNTRY Russian Federation

SMALLEST COUNTRY Maldives 3

HIGHEST POINT M. Everest
(China/Nepal) 8,848 m (29,029 fr)
LowesT POINT Dead Sea shore (Israel)
400 m (1,312 fr) below sea-level
LoNGEST RIVER Yangtze (Chang Jiang)
(China) 6,380 km (3,965 miles)
BIGGEST LAKE Caspian Sea
378,400 sq km (146,100 sq miles)
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Climatic zones

Asia has every kind of climate
and landscape. In the far north,
Siberia is covered in tundra,
where part of the ground is
permanently frozen. South

of the tundra are coniferous
forests and open grasslands
(steppes). Central and
southwest Asia are mostly
desert and mountains, while
the east has deciduous forests.
Tropical rainforests cover much
of the south and southeast.

Desert | / . , Wetland
Trapical f L A
rainforest N,

g Tundra
S~

Coniferous forest
: < N

Mountain

Serubland

¥

forest

™ Grassland

The steppes are the Asian
equivalent of the pampas
and prairies of the Americas.

Taiga
The Siberian taiga, which
lies to the south of the
tundra, is the world’s
largest coniferous forest.
—l.hlf main trees are SprLlCC.
fir, larch, and pine. In the
spring, much of the riga
becomes flooded as the
lower reaches of the north-
flowing rivers thaw, while
their mouths remain

Steppes

The wide, open grasslands that cover Mongolia and

Tundra

In the bitterly cold and
treeless rundra region of
Siberia, the subsoil remains
frozen — a condition
known as permafrost.
With remperatures of less
than -10°C (14°F) and
covered by snow for six ro
ten months of the year, the
topsoil thaws only briefly
in the summer. The tundra
has rich mineral resources.

. Mosses, lichens, and a
Jew flowers appear briefly

during the warmer months.

Harsh conditions make trees =~
stunted and sparse. Iee and snow
cover the region for half the year.

Dunes form as sand drifts
in the prevailing wind.
Taklimakan
Desert, China

Deserts

Asia has both hot and cold deserts, as
well as many regions of semi-desert where
animals can be grazed. Middle Eastern
deserts are hot and dry all year, with cold
nights. The Gobi and Taklimakan deserts
of Central Asia have scorching summers,
but are bicterly cold in winrer.

Wetlands

Mangrove swamps are found along many
coasts of southern Asia, from India to the
Philippines. The mangrove trees have
long, spreading roots, producing a forest
thar looks as if it is on stiles. Logging and
pollution are destroying many mangroves.

Mangrave roots help
stop coast croding
in storms.

People

Asia contains two-thirds of the
world’s population, and the birth
rate is still rising in many countries.
Most people live in the southern

and eastern regions and in the

fertile river valleys. Many are farmers,
although increasing numbers are
moving into expanding cities in
search of work.

southern Siberia are known as the steppes. Livestock is
grazed on these broad, treeless plains, which, in places,
merge into semi-desert. The soil is mostly fertile and, with
irrigation, many areas have become productive farmland.

frozt:n. ln summcr, somc
ground remains swampy:
in winter it freezes.

Israeli boy  Vietnamese girl Japanese boy

Temperatures average 21°C
(70°F), with 2,000 mm
, (79 in) of rain per year.

Tropical rainforest

There are tropical minforests in India, Southeast Asia, and
the Philippines. They flourish on the southern slopes of the
Himalayas, and in Burma (Myanmar), the Malay Peninsula,
and the western part of the island of Irian Jaya. Home to
40 per cent of all plant and animal species, the world’s
rainforests are threatened, as people cut down trees for

the timber industry and to clear space for farming.

Trees lose their leaves in
winter as a means of protecting
themselves from wind and cold.

Deciduous forest

Asia has compararively few broadleaf
forests of deciduous trees thar shed
their leaves in winter. They occur
mainly in eastern Asia, including
China, Japan, and the Koreas, or

in cooler upland areas, such as the
mountains of Nepal.

Resources

Asia’s natural resources include
farmland, which provides work for
60 per cent of the people, and the
fishing grounds of the Pacific Ocean.
Minerals include oil and narural gas
from the Gulf States, as well as
bauxite, copper, coal, diamonds,
gold, iron, lead, manganese,

mercury, tin, and ritanium.
Tuna fish

e

Rice

ASIAN CLIMATE CONTINENTS

WILDLIFE

FIND OUT
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GRASSLAND  LAKES
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DESERTS  FORESTS

MOUNTAINS
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RAINFOREST TUNDRA
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ASIA, HISTORY OF

ASIA 1S THE WORLD’S LARGEST continent and the
birthplace of the world’s earliest civilizations, such as
those of the Sumerians, China, and India. The emergence
of these civilizations had a profound impact on history,
both ancient and modern, as did the emergence of three major
world religions: Hinduism, Buddhism, and Islam. Colonial
interference affected Asia’s development over the centuries, but
after decades of independent growth, today’s Asian economies are
booming. There are still conflicts, however, and those in Southeast

Asia and the Middle East tend to affect world politics.
Central Asia

For centuries the only travellers in che inhospitable
landscape of Central Asia were traders using the Silk
Road. In 1398, the Mongolian warrior Timur (1336~
1405) swept down from the steppes and
founded a Central Asian empire.

Samarkand

In 1369, Timur moved his capital to the
prosperous city of Samarkand, in modern
Uzbekistan. The city experienced a golden
age and became the architectural jewel of
Central Asia as Timur and his descendants
builr palaces, astronomical observarories,
and Islamic colleges. In the early 1500s,
nomadic Uzbeks atracked the city.

Bypically tiled

Samarkandian

roof ..
<

Uleg Beg Medrasa, Uzbekistan

| jf‘ . Japan
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Early development

Early civilizarions in Asia were largely isolated from each
other and from the rest of the world by barriers of deserts,
mountains, and oceans, Only the Middle East had strong
connections with Europe. Therefore, Asian civilizations
and culrures developed independently for thousands of
years. Over time, major civilizations, such as those of
India and China, began to affect other Asian countries.

Swat,
Pakistan
Kushan Empire
In ¢.170 8¢, a northern Chinese clan, the Yuezhi, moved
west to Cenrtral Asia. By the 3rd century AD, they had
founded an empire thar strerched from eastern Iran to the
Ganges in India. The Kushans controlled fertile river valleys
and were ar the centre of the silk trade. They encouraged
Buddhism and religious art, but declined in the 4ch century.

Ancient civilizations

The Sumerians of western Asia
evolved the world’s first civiliza-
tion, but it was the early civilizations of

India and China thar affected Asia the

most. Their religions had special impact:

| Padmasambhava

A legendary sage and yoga expert from
Swar, modern Pakistan, Padmasambhava
founded Tibetan
Buddhism. He and his
consort, Yeshe Tsogyal,
arrived in Tibert in
747, and established

the firse Buddhist Hinduism (the religion of the people of

monastery. The sage India) and Buddhism (fDuﬂdEd b}’

then Spenfdhis life Siddhartha Gautama and one of the three

;:Z':gi;n great religions of China) spread over Asia. Kogyuro

i = apenwork cup
i religion. Chola dynasty

From 850—¢.1200, a powerful dynasty known as the Cholas began to

Semi-precious | religion to Sri Lanka. They extended their naval power over the seas of

stones

dominate much of India. They built many Hindu remples and spread their

Southeast Asia, and this helped spread Hinduism as far as Sumatra and Bali.

Koguryo dynasty

By the 7th century China’s influence was
increasing, and Chinese monks converted
Korea to Buddhism. The Koguryo rulers
(1st century BC—AD 7th century) encouraged
the spread of Buddhism. From Korea, the
missionaries went to Japan, which adopted
not only Buddhism but also Chinese script,
architecture, and culture.

Siam
Over centuries, waves of migrants from the
north entered Siam (Thailand), and inter-
married with the native tribes. In the 13th
century, one tribe, the Thais, unified Siam
into a single nation with one monarch
and one religion — Buddhism.

Southeast Asia

For 1,000 years, India was the major shaping
force of this region, and provided a mould
for Southeast Asian culture, art, and
religion. Its influence declined after ¢.1300.

Thai tribal

woman

Sea routes

From ¢.300, Indian traders sailed to
['hailand, Malaysia. Indonesia. and
the Philippines. From the 1200s,
Arabian merchants spread [slam
along sea trade routes. From ¢.1500,
the region also traded with Europe.

Dhow leaving Muscat, Oman

A Hindu temple in Bali, Indonesia, attests to the
great influence of the Chola dynasty.
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Manchu Dynasty

China’s Manchu Dynasty (1644-1911) was expansionist,
and spread its culture by acquiring other rerritories, such
as Mongolia (1697), Tiber (1751), and eastern Turkestan

(1760). At home, however, economic conditions worsened.

Trade and culture
During the 17th, 18th, and 19th centuries trade thrived,

though some Asian countries were closed to outsiders.
Russia and European countries bought silk, tea, and
porcelain from China. India traded with the world, and
was famous for its handmade textiles, such as “paisley”,
which was a traditional Indian pattern. During this
period, Western powers became increasingly interested
in annexing Asian territories for trade purposes.

Yellow lotus 1s
a m(‘rea’
Great Game flower.
During the 1800s, Russia
expanded into Central
Asia. The British
feared the Russians
were aiming to take
over India, and both
sides began 1o spy
on each other. The
British called chis the
Great Game; to the
Russians it was known as
the Tournament of Shadows.

Gold-
coated

roof

Asian resistance
In the 17th and 18th cenruries,
China, Japan, Korea, and Siam
(Thailand) resisted European
expansion. China confined
European trade o Macao and
Canton, Japan rraded only
with Holland ar Nagasaki,
and Korea remained closed
to the west. In 1688, a
revolution in Siam ended
French attempts to gain
influence in Bangkok.

Grand Palace,
Bangkok

Mountains of Lake Baikal, Russia

A rich woman'’s silk robe, 19th century

Nineteenth-century colonization

Conversion of the Philippines
" In the late 1500s, the Spanish colonial
t]" government encouraged Filipinos to become

Paoay church, Ilocos

Norte Province,

In the 19th century, European powers colonized . g ; s Philippince
Lof Azt The Beicich k J , /% , Roman Ca[h(‘JllFs, an.cl gave financial
much of Asia. The British too AT A By th
o f) - o SUpport to missionaries. by the
over Burma, Malaya, North T sk 3 o | 18th century, most Filipinos in
Borneo, and Hong Kong; France 3§10 008 S g rowns and lowland areas had
2 £ Y converted to Catholicism.

dominated Indochina; the Dutch

The island of Mindanao,

controlled Indonesia; and Russia o prss hosrsre k]
annexed Central Asian provinces. Islam, which was
- [ brought to them by
7 \ Muslim craders.
Britain
Russia Netherlands
France Japan
Golden East Rama V

As Europe gained in military and industrial strength
in the 19th century, it expanded, and Asia became

a rich source of food and raw marerials. European
planters developed tea, coffee, and rubber plantations,
founded tin mines, exploited Asian timber, and
prospected for gold, silver, and precious stones.

Chulalonkorn (1853—
1910) became Rama V,
King of Siam, in 1868.
He travelled widely
throughour Asia, and
was determined to
strengthen his country
by a process of
modernization. In the
1880s, he creared 2
modern army, civil
service, and education
system. Although
Thailand lost some
provinces to Britain
and France, it managed
1o preserve its prestige
and independence.

Engraving of Anglo-Burmese wars, 1824

Anglo-Burmese wars

In 1886, Burma lost its independence to Britain after
a series of wars. This takeover was strategic rather
than trade-based: the British wanted to prevent the
French from gaining too much influence in Asia.

Rebellion

From the 1850s, there were rebellions
against European interference in Asian
affairs. In 1857, the Sepoy Rebellion took
place in India, and, in 1900, there was the
Boxer Rebellion in China. Both revolts were
protests against western strength and
culture. They were crushed by western

or colonial government forces.

Vietnamese mahogany

Indian tea

The king and queen of Siam

Timeline

4000—.2500 BC The world’s
earliest civilization flourishes in
| Sumer, wesrern Asia,

¢330 BC Alexander the Great
destroys the Persian Empire.

138 BC First recorded journey

on the Silk Road.

| €2500 BC Indus Valley period,

India’s earliest civilization. .50 Buddhism reaches China

from India.

| 1800 BC Shang period: Chinas
carliest civilization starts to build

| ies first cities.

206 Bc— AD 220 Height of the
Chinese Han Empire.

! LRI ARCHITECTURE CHINA, CONFUCIUS

HISTORY OF

Cover of Le Petit Parisien, 1900, “Death to Foreigners”

78




|
&

ASIA, HISTORY OF

Living
quarters

Growth of nationalism
After World War 1, Asian
nationalism (a belief in
independence) grew. In
1918, Arab leaders over-
threw Turkish rule. The
desire of Jews to create
an independent state in
Palestine gained support.
By 1933, 238,000 Jews
had settled in Palestine,

and, in 1948, the state of

Israel was created.

Jewish settlers in Palestine, 1930s

Independence movements
J After 1945, many Asian countries threw off colonial
/'y rule. In 1947, India and Pakistan struggled for and

"'—1‘/" won independence from Britain. In 1948, a Jewish
o @) homeland, Israel, came into being. Indonesia
"5\ $\. won independence from the Netherlands in

7 V4 >, 1949, after a four-year bartle. France also tried

=3

P

These territories all o U i == % 2
R e © T J‘\’\Q

( gained independence since
independent countries in post-war Asia.

to prevent Vietnamese independence, but
was defeated in 1954; the
other French colonies, Laos
and Cambodia, became
independent in 1954 and

t 1939. There were eventually 48
1953 respectively.

N US troops carrying
wounded soldiers

-y from a “chopper

Communist Asia

In 1949, the communists established
the People’s Republic of China — the
world’s largest communist state.
In 1954, the North Vietnamese
created an independent
communist state. From

the 1960s, communist
movements in Indonesia
and Malaysia threatened to
overthrow existing governments.

Khe
Sanh,
Vietnam

Vietnam War

From 1954, communist North
Vietnam sought to reunite with
non-communist South Vietnam
by force. Originally a civil war, the
Vietnam War escalated into an
international conflict with the
gradual intervention of the United
States in the 1960s. Following
defeats and heavy casualties, the
USA agreed ro withdraw in 1973,
In 1975, northern forces unified
both halves of Vietnam.

Middle East conflicts

Since 1948, Arab-Israeli territorial
conflict, such as the war of 1973 (when
Egypt and Syria attacked Israel), has
dominated the Middle East. There
have also been conflicts berween Arab
countries, such as the Iran-Iraq war
(1980-88). Although the oil boom
has helped this situation by lessening
poverty, the situation in the Middle
East remains unstable.

Oil rigs, Middle East

World War 11

In 194142, Japan occupied Burma,
Indochina, and Indonesia. After the
horrors of occupation, these areas rejected
all foreign rule. In China, communist
guerrillas resisting the Japanese, gained

popular and political support.

Two war veterans on the Death Railway,
River Kwai, Thailand, 1990s

Death Railway

During World War II, the Japanese built a railway to
link Burma and Thailand to supply Japanese troops in
Burma. Many thousands of Asian labourers and
Western prisoners died from malnutrition, disease, and
exhaustion building the 420-km (260-mile) railway,
and it became known as the Death Railway.

Dragon economies

In the 1980s, Singapore, Taiwan, Hong
Kong, and South Korea used their well-
educated populations and high investment
to become prosperous “dragon” economies.
In the 1990s, Thailand, Malaysia, and
Indonesia also developed rapidly.

Taiwanese factory

Taiwanese exported goods ‘
Taiwan traditionally exported agricultural products, such

as sugar, pineapples, and bananas; but by the 1980s it I
also exported advanced electronic products, such as
personal computers, televisions, and porrable phones.

Chaim Weizmann
Weizmann (1874-1952) was
born near Pinsk in Belorussia
and studied chemistry in
Switzerland. In his youth he
became a passionate Zionist
and eventually was made head
of the World Zionist
Movement. After World War
1I, Weizmann campaigned for
the creation of Israel, and in
1948, became the state of Israel’s first president.

Tlmehne 1397 Mongols invade India. c.1488 Ming emperors rebuild the 1736-96 Manchu China 1907 Anglo-Russian
¢.618-907 The sophisticated Grear Wall of China. prospers under Emperor agreement ends the Grear
T’ang dynasty dominates China. 1350-1460 Collapse Qianlong, Game in Central Asia.

of Khmer Empire, 1526-1707 Domination
1211 Mongol warrior Ghengis Cambodia. of Mughals in India. ¢.1750 Cultural and 1949 Chinese Revolution.
Khan invades China. artistic peak in Japan.

1453 Fall of 1600-1614 British, 1950-53 Korean War.

French, and Dutch form
East India companies.

1300s Silk Road is shut. Constantinople
to the Turkish

Owoman Empire.

=5

Toy dog, Thailand, 1926

1368 Ming dynasty expels
Mongols from China.

1757 British rake control
of Bengal, India.

183942 First Opium War,

1954—75 Vietnam War.

Toy robot, Japan, 1956
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MAINLY ARID DESERT and Physical features
mountainous, Central Asia Much of Central Asia is covered
: is made up of five countries. by oot eyl wenean: ol
; ; : Karakumy and the Kyzyl Kum. 3
2> ThC Sllk ROad, an ancient The resrt is largely mgged K
trade route between Chiﬂa, [he MldCﬂC East, mountain chains. There is a The name Kyzyl Kum means “red sands”.
small area of farmland, which This desert region lies south of the Aral

and Europe, once passed through the region,
boosting the textile industry, and making
handwoven rugs from Central Asia
world famous. From 1922 until 1991
the whole area, apart from Afghanistan,
was part of the Soviet Union. Under
communist rule, the countries were
partly modernized. Today, however, as
independent nations they face an uncertain

Sea, berween the rivers Syr Daria and Amu
Darya, mostly in Uzbekistan. Few people
apart from nomads live here. Much of it is
covered by low hills and sandy wasteland.

has been extended by irrigation.

Tien Shan
The literal translation of Tien
Shan is “Heavenly Mountains™.
This range of ice-capped peaks
runs for about 3,000 km (1,864
miles) from eastern Kyrgyzstan
into China. The highest point is
Pobeda Peak, 7,439 m (24,406 fr).
Mountain rivers form broad, ferrile
valleys, which are used for farming.

future. In 2001 Afghanistan was linked -
> Karakumskiy Ship Canal

to the terrorist attacks of Seprember 11 [arkumskiy Sup Cansl @

in the USA and was devastated by from the Amu Darya, one of Central Asia's
. " main rivers, across the Karakumy Desert.

US-lCd reprlsaj bomblngs. It will link the river with the Caspian Sea,

1,400 km (870 miles) away.

N E

?
zroghdeniva

Nomads

Many Central Asian people are
nomads who roam the land with
their animal herds, constantly
searching for new pastures. They live
in traditional tents usually made of
animal skins. Their animals — mainly
sheep and goats — provide them with
meat, milk, skins, and wool, some of
which they sell.

316 mm (12 in)

Regional climate

Most of this region is cold in winter
and very hot and dry in summer.
Rainfall is uniformly low, which
hampers farming. The mountain
regions are always cooler than the
lowlands, and many of the peaks are

Kyrgyz nomad at home with horse

permanently covered by snow and ice.
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Turkmenistan

Only two per cent
of Turkmenistan’s

arid land can be farmed.

With irrigation, cotton, fruit,

wheat, and vegetables are

produced. Many people live

in nomadic tribes, and there

is much intertribal tension.

Turkmenistan is the world’s fifth

largest producer of natural gas.

Saddlecloths

TURKMENISTAN FACTS
CAPITAL CITY Ashgabat
AREA 488,100 sq km (188,455 sq miles)
PoruraTiON 4,500,000

MAIN LANGUAGES Turkmen, Russian
MAJOR RELIGION Muslim

CURRENCY Manat

Akhal-Teke
Known as the
“wind of heaven”,
Akhal-Teke race-
horses have been
bred in the south of
the Karakumy Desert
for centuries, Fast,
hardy, and well suited to
the hor, harsh climare,
Akhal-Tekes compete in
traditional horse races at
the Ashgabat hippodrome.

)

| Akhal-

s Teke

Carpets

For centuries, Turkmenistan has produced beauriful,
velvety carpets in deep, toning shades of red, brown,
and maroon. Women hand-knort each carpet using
fine wool from karakul sheep. They make several
sizes, including khalf (large), ensi (door rug), as well
as weaving curtains, sacks, bags, and pouches.

Uzbekistan

Although 80 per

cent of Uzbekistan
is covered by dry steppe and
desert, its areas of fertile land
and resources of oil, gas,
gold, copper, and coal make
it one of Central Asia’s
wealthier countries. Frui,
silk cocoons, and vegetables
are exported to Moscow.
Uzbekistan has the world’s
| largest single gold mine.

Cotton

Uzbekistan is the world’s
fourth largest producer
of cotton. However. the
irrigation system used to
water crops has seriously
depleted the Aral Sea.

UZBEKISTAN FACTS

CaPITAL CITY Tashkent

AREA 447,400 sq km
(172,741 sq miles)

PoOPULATION 24.30_&00()
MAIN LANGUAGES Uzbek, Russian

MAJOR RELIGION Muslim

CURRENCY Som

An intricate mosaic
covers building.

The Tillya-Kari is
an [slamic seminary
in Registan Square.

Samarkand

Home to 370,000 people, the ancient city of Samarkand
was once the centre for trade in silk from China. Today,
the manufacture of silk and corton textiles is still the city's
main industry. Samarkand'’s Registan Square conrains
some magnificent 14th-century Islamic architecrure.

Kyrgyzstan

the rest supports
vegetables, wheat,
fruit, cotton,

and tobacco.

People

The popularion of
Kyrgyzstan is made up
of 57 per cent Kyrgyz
people. The rest are
mainly Russians and
Uzbeks. Many Russians
are leaving as a result of
the strong nationalist
feelings thar have grown
in the country since

the end of Soviet rule.
Ethnic tension also
exists with the Uzbeks.

Dominated by

the arid Tian Shan
mountains, Kyrgyzstan is a

mainly rural country. Only
seven per cent of the land is
cultivable. Half is used for

growing fodder for livestock;

KYRGYZSTAN FACTS

CaprtaL Ty Bishkek

POPULATION 4,754,000
MAIN LANGUAGE Kyrgyz, Russian
MajJor RELIGION Muslim

CURRENCY Som

AREA I‘JRE(] sq km?ﬁ:ﬁfm 5q mi!:s}i

Gold

Resources
Gold and mercury are
mined for export, as
well as smaller amounts
of other minerals,
including iron ore, tin,
lead, copper; zinc, and
bauxite. Kyrgyzstan
also has reserves of oil,
coal, and gas, and its
many rivers and lakes
give it great potential

for hydroelectric power. |
| nuclear arms race has reduced its value.

Tajikistan

The poorest of
the former Soviet
republics, Tajikistan has been
torn by civil war ever since
independence. The main
conflict is berween ethnic
Tajiks, who make up about
two-thirds of the population,
and Uzbeks, who make up
one-quarter. Tajikistan has
rich mineral resources.

Uranium
Tajikistan has 14 per cent of the
world’s uranium, used as nuclear fuel.
It is a major export, but the end of the

TAJIKISTAN FACTS

CaprtaL 1Ty Dushanbe
AREA 143,100 sq km (55,251 sq miles)

POPULATION 6:260.000 e &
MAIN LANGUAGES Tajik, Uzbek

MAJOR RELIGION Muslim

CURRENCY Somoni

Watermelon

Farming
Only about six per cenr of Tajikistan is

suitable for farming. The main farming areas
are in the northwest, near Khudzhand, and the
southwest, south of Dushanbe. Melons, grapes,
and peaches are grown in fertile soils washed
down from the mountains into the valleys.

Afghanistan

- Afghanistan has a long history
of war. After years of civil strife,
Afghanistan was further destroyed by a US-
led ‘war on terrorism’ in 2001-02. Pashtuns
are the majority ethnic group. Afghanistan

is one of the world’s poorest countries.

Taliban

An Islamic sect called the Taliban rook
power in 1996 and created a hardline
regime which banned many freedoms.
Women suffered heavily under Taliban
rule as they were forbidden ro receive
an education, hold a job, or show their
faces in public. The Taliban fled power
in 2001 during western war reprisals
for the Seprember 11 rerrorist atracks.

AFGHANISTAN FACTS

CaprraL crty  Kabul

AREA 652,090 sq km (251,770 sq miles)
POPULATION 16,300.()60 i

MAIN LANGUAGES Persian, Pashto
Major RELIGION Muslim

CuRRENCY Afghani

FIND OUT ASIA, DesertS  FARMING  HoORsgs  ISLAM
V(@)1 HISTORY OF

AND VALLEYS

MOUNTAINS

NUCLEAR
POWER

TRADE AND
INDUSTRY

TEXTILES
AND WEAVING

ROCKS AND
MINERALS
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AS I AN WILD LIF E Temperate forest wildlife

Asian temperate woodlands are rich in
species of broadleaved trees. Summers

ASIA STRETCHES FROM the frozen ; -
are mild, but winters can be cold,

Arctic in the north to the warm and after the leaves have fallen, there
tI’OpiCS in the SOthh. Although is little food or shelter. Some animals

bl R 2 d L b migrate or hibernate; others, such as the
: much ol Asia 1s unau a!'tlng piain, Japanese macaque, are adapted to the cold.
it also boasts the awesome mountain range of
the Himalayas. Much of the interior receives
little rain, but parts of India hold
the world record for annual rainfall. This
continent of contrasts provides many
habitats, each with its own characteristic
plants and animals. Many of the world’s

Monkey  Japanese emperor butterfly
eating  Only the male Japanese emperor has an iridescent
snow  purple sheen, but both sexes have spotted wings.
This pattern breaks up their outline, making it
difficult to see where they land on sun-
flecked foliage. Their caterpillars are
leaf green, to camouflage them
Thick, on the leaves of celtis trees,

shaggy ©on which they feed.

coat
best known endangered species, such as
giant pandas and tigers, live in Asia. But
i ‘ Japanese macaque
many leSS publlCIZCd Smaller anlmals Living throughout most of Japan, the Japanese
macaque lives in a more northerly climate than
and Plants arc dlSO threatened bY the any other monkey. In winter it grows a thick
coat for protection, and some troops sit in
Steady Spread Of huma‘n Populatlons hot springs to avoid the chill of a snowstorm. iridescence
Roots, buds, and shoots form its winter diet. of male

Saltwater crocodile

Large reptiles, such as salewarer crocodiles, lie
out on the shores of rainforest rivers in the
morning sun to warm up their bodies. Later
on, when the Sun gets too hot, the crocodiles
return to the water to cool down.

Rainforest wildlife

Asia’s rainforests are warm all year
round, but they do have short
dry seasons. They are festooned
with lianas and epiphytes. The

rainforest provides homes for

animals at all levels, from fruit bats in /

the canopy to tigers on the forest floor. Bill is used
to kill snakes

— Long aerial roots and scorpions.

Banyan tree

Some fig trees, such as the a

banyan tree, start life as a

tiny seedling that grows in the

crown of another rainforest
tree. The banyan tree sends

Striped coat provides

camouflage in forest. Tiger —ar

\ The tiger spends much of
its day roaming through its
rainforest territory, stalking
prey. Tigers love water,
and to avoid the heat

Rhinoceros hornbill
With its loud call and noisy wingbears, the
of the day, they cool thinoceros hornbill is 2 very noticeable
down by basking rainforest inhabitant. It uses its huge bill
in shallow pools. with great dexterity to pick fruit and kill prey.

aerial roots down to the
ground, that enmesh

and kill the host tree.

The papery orange ¥ x

lanterns enclose Gr aSSlaﬂd Wlldllf € o : Tawl:ly ;:agl:;
1 g i e tawny eagle nests in shrubs an

i, Asia has both troplcal savannahs trees by watercourses. It flies long

distances over steppes and semi-arid
deserts in search of food. The tawny
eagle is a skilful hunter, but it
increases its chances

and vast plains of temperate steppes,
with hot, dry summers. However,
grasses and drought-resistant shrubs

do grow there. Large animals have of getting enough

adapted to conserve moisture; smaller kol by.l::d"'ﬁ"
. Oon carrion ar

ones shelter in burrows. stealing other

predators’ prey.
Saiga antelope
Herds of saiga

antelopes migrate south

Chinese lantern
The Chinese lantern

. 4 2 Hooked
is a drought-resistant in winter to escape severe beak
plant. Its roots spread weather. They return north £ for
deep into the soil o in summer, when the grasses tm;;ng

reach any available are more plentiful. Saigas have a ﬂejﬂ"g—

mucous-lined sac in the snour
that warms inhaled air in
winter and filters out dust
in the hot, dry summer.

water. New shoots
appear each spring,
that bear flowers
and edible fruics.

_ Eagle has pushed off ground
to launch itself into the air.
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ASIAN WILDLIFE

Hooked beak helps
puell apart
e

Himalayan griffon
The Himalayan griffon is a large, aggressive vulture
that soars over some of the highest mountain slopes in
search of food. The diet of vultures is almost entirely
restricted to carrion. The Himalayan griffon’s powerful
hooked bill is strong enough to rip open the leathery
hide of a dead yak to feast on the entrails.

Mountain wildlife

The steep crags and valleys of the Himalayas
provide many refuges for wildlife. Forests on the
lower slopes give way to high altitude meadows
and snowfields. Animals of the higher slopes,
such as the yak, are adapted to survive the
winters; others migrate to warmer, lower slopes.

Sharp spines on head
and neck provide
protection.

Rhododendron Yak
When in flower, rhododendrons set Domesticated for centuries, the yak is still found
the mountainside ablaze with a riot  living wild in some parts of its mounmin range.
of colour. Their tiny seeds are With its long, shaggy coat, a yak can survive
readily spread by wind or water.  temperatures as low as -40°C (-40°F). It grazes on
whatever plants are available, including mosses and

lichens, and can use snow as a source of water.

Armoured pricklenape agama
This lizard lives in the trectops in
mountain forests. Its greeny-brown
scales conceal it among twigs and
Long toes and  |eqyes, Pricklenape agamas have sharp
claws e "’{b”’ claws thar give them a sure grip, as they
climbing.  tun and leap through the branches.

Northern bat Boreal forest wildlife Norway spruce
In summer, this hardy bat y ; Narrow-crowned spruces are
forages for insects in the JUSt south of the Arcric tundra is a vast a characreristic feature of

the taiga. Snow slides easily
from their curved branches
without breaking them.
Norway spruce grows at
the western reaches of the
taiga, soon giving way to
Siberian spruce. The seeds of
both trees provide food
Sable for birds and rodents.
The sable hunts all year round for nestlings Thick fur covers the

and rodents. It also eats shoots and berries if whole body and

prey is scarce, The sable sleeps, shelters, even the soles  Great grey owl

and gives birth in of the feet. To find enough food, including
hollow logs or voles, lemmings, and other

tree holes. small rodents, the grear grey

owl hunts by day as well as night.
It may travel far to a good source
of food, but returns to the dense
boreal forest to breed. It chooses
a secure nest site in a tree, or may
use another large bird's old nest.

forest and vomte into the  forest of conifer trees. In Asia, this boreal
,‘TL"C Cirde. Tosunvivethe g0 5o called the taiga. Wildflowers,
winter it hibernates in caves =

. buildings. Its distribugon ~ and animals such as the sable, are

s dictated by the availability  adapted to exploit the brief summers
of suitable roost sites. and withstand the long, harsh winters.

Fur for warmth

Desert wildlife Onager Mongolian gerbil

Onagers live in small herds in the ~ Like many small desert animals, these
Not all deserts are hot all year round. Temperate desert. There is little vegeration gerbils escape from temperature extremes
deserts, such as the Gobi in Central Asia, have here for grazing animals, bur the by digging underground burrows. Living
corehifiotho s tnmes it icwenld e onager can cope with eating below ground glso helps to conserve bodily
sc_ & R by P 5 R tough desert grasses and straw. moisture. Gerbils nibble roors, shoots, seeds,
nghtS are cold even in summer, as there is Wolves, although uncommon, and buds, and drink water if it is available.

are their main predarors. In a drought, they can get

no vegetation to trap the heat. To survive
here, animals must be adapted both to the
dry environment and extremes of temperature.

sufficient moisture
from che early
morning dew
on their food.

To defend themselves,
onagers can run fast
for long distances.

Almeost all-round vision
Bactrian camel helps them 1o spot danger.
Few of these desert creatures remain in the wild. A Bactrian B
camel has a very thick woolly coat to protect it from severe Pale fur for .
cold in winter. Far stored in two humps on its back enables  camonflage
it to survive with little food or water for long periods of time.  jn desere

Cheek pouches / p
stretch so gerbil
can carry food
in ity mouth,

FIND OUT ASIA BaTs BIRDS OF BUFFALO AND OTHER CAMELS DEER AND LioNs AND RATS AND
MORE PREY WILD CATTLE ANTELOPES OTHER WILD CATS OTHER RODENTS
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ASOKA see MAURYAN EMPIRE = ASSES, WILD see HORSES

ASSYRIAN EMPIRE

THE GRAND CITY OF ASHUR, beside the Tigris river in
northern Mesopotamia (present—day Iraq), developed as

' the capital of a great Assyrian kingdom. Frorn 1400 BC,
Assyrlan armies were marching north and west to secure trade and obtain e
booty and tribute. Feared for their military strength, they soon came t0 i greares cxen of she cmpire ws

5 4 ' o p i reached in the 7th century, when the
dominate the. Near East. Assyrian kings built several capital cities after i it
Ashur, of which Nimrud and Nineveh were the most magnificent. Ashurbanipal conquered and held

. . ape . & oo lands from Egypr to Iran. Assyrian
Assyrian civilization and culture, however, were heavily influenced by governors controlld the provinces

§ ; . They were expected to send taxes
Babylonia to the south, and it was the Babylonians who eventually fuch v Bhehuaianrsiniili ol
: & ¥ s it soldiers

absorbed the Assyrians into their empire. R s

Army
The Assyrian army was the most

efficient fighting machine of its time,
and its reputation alone was often
enough to frighten rebellious states
into surrender. At first, the army
consisted of native Assyrians, but
Tiglath-Pileser I1I (745-727 BC)
recruited men from other areas of
the empire. They were armed with
iron helmets, armour, spears, swords,
and shields. The Assyrians also

used chariots and siege engines

(batter LT Eal ks O wheels)'. the most Assyrian official King Ashurnasirpal Il \ Siege engine Stone relief of Assyrians attacking a
advanced weapons of the time. (r-883-859 8C) town on the Euphrates river

Godeariings | Art and literature

Brightly painted, stone-relief carvings,
the most spec-
tacular of all

Nimrud and Nineveh POI itiCS

By 900 BC, the city of - 4 o :

Ashur was overcrowded. At his coronation, the Assyrian king swore t©o
Nimrud was built in the expand the empire. The Assyrians believed their

9th ce BC; Nineveh :
e e n  god Ashur (after whom the first city was named)

century BC. These cities chose each king, so he had absolute Assyrian art

were famous for their power. He appointed all the Precious  forms, decorated

iﬂﬁiﬂ;ﬁp‘l’iﬂm governors of the various parts of SN palace walls from
his empire, led the army, and was  Queens of Assyria 900 BC. Artists

Exoric animals responsible for all che tcmples. Some Assyrian queens were decorated royal

from all over the The king demonstrated his power ~ 5° powerful they became furniture with

e legendary. One such, -
and wealth by many ambitious ;fmmur'aml::[tgcmirmml . carvings of real or

building projects. A network of  dominated court for 42 years | mythical animals,
spies reported to the king on all  in :]“f)‘huceﬂﬂhz o Some | such as sphinxes.
martters within the empire. el D o

empire, such as
elephants and lions,
filled the wildlife
parks and gardens
that surrounded the
city of Nineveh.

found in tombs ar Nimrud. Ivory winged sphinx

Timeline 879 s Ashurnasirpal 11 701 BC Sennacherib 612 Bc Median Sennacherib
2400 BC The city of Ashur builds a new capital at leads his army to and Babylonian armies Sennacherib (r.704—
dominates trade routes, Kalhu (Nimrud). \ Jerusalem from his new destroy Nineveh. 681 BC), a strong
capiral at Nineveh. king, spent many
1900 Bc, Assyrians establish ~ 744-727 BC King 609 BC Crown prince years building
trading colonies in Anatolia Tiglach-Pileser 11 689 BC Sennacherib Nebuchadnezzar of Nineveh. He
(modern Turkey). creates an empire. destroys Babylon. Babylon finally defeats established control
the Assyrians. over the coast of
1250 BC Kings ()fAssyris 721-705 BC 664 Bc Ashurbanipal the Mediterranean,
campaign as far as the Sargon I1 builds capiral ar artacks and conquers 606 BC The Medes from and destroyed
Mediterranean and Babylon.  Khorsabad (Dur-Sharrokin). Gold earring Egypt. Iran sack Nineveh. Babylon, but he
= . was murdered by
USRI ARMS AND ASIA, BABYLONIAN  HITTITES PHOENICIANS SUMERIANS WARFARE his jealous sons.
MORE ARMOUR  HISTORY OF EMPIRE ¥
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ASTEROIDS see COMETS AND METEORS

ASTROLOGY

FOR CENTURIES, people have
believed that the position of the
stars and planets has an influence

/N\™ on human life. The study of this
influence is known as astrology. It began about
4,000 years ago in Mesopotamia (modern
Iraq) and eventually spread throughout the
ancient world. In most cultures astrology was
regarded as a science, and many rulers even
used astrology when making important
political decisions. Today, although there is no
scientific proof for its accuracy, many people
still believe in astrology.

This line

Astrology and astronomy

The scientific study of stars and planets
is known as astronomy. For thousands
of years, astronomy and astrology were
closely linked. From the 17th century
onwards, however, leaps in scientific
knowledge resulted in astronomy
becoming increasingly important, while
belief in astrology began to wane.

An early telescope

Casting a horoscope
To draw up your horoscope, or birth
chart, astrologers need to know the
exact date, time, and place of your
birth. They then use careful
calculations to plot the
position of the Sun, Moon,
and planets. Astrologers claim
thar they can interprer the
finished horoscope to

reveal your character.

The chart is
divided into 12
houses, one for
each zodiac sign. -

represents the
horizon at the
time of birth.

Astrological map showing the
view of the universe in 1660.

Celestial spheres
Ancient astrologers believed that the
Universe was a gigantic sphere, with

Signs of the zodiac
Each sign of the zodiac takes its
name from ancient mythology.

Twelve signs of
the zodiac

The five elements

) Worrer N V0o

Earch W Fire [ Gold

Chinese horoscopes

Unlike Western astrology which is
based on the movement of the Sun and
planets, Chinese horoscopes are based
on the cycle of the Moon. Each
Chinese year is named after a different
animal — the Rat, Ox, Tiger, Rabbit,
Dragon, Snake, Horse, Ram, Monkey,
Rooster, Dog, and Pig.

&)
\ The black and white

Each animal sign
is linked 10 one of

.f;!(ﬁl’( ﬂ,(m(ﬂﬂ'.

Complicared ~ the Earth at the centre and the stars Early astrologers chose names >

calculations circling around it. They divided this to suit the shapes formed by the Aquarins

are now sphere into 12 sections, each of which constellations — the stars that

done with was named after a constellation of make up Leo, for example, were ‘ﬁ' <

calculators. fixed stars — the signs of the zodiac. thought to resemble a lion. Pisces
Astrological wheel F ortune telllng The role of chance

Chinese astrology
features 12 animals,

and each represents a
different personality type.
For example, people born
in the year of the Snake
are said to be sociable,
confident, and energetic.

bands represent the
Universes balancing

orces of yin and yang.
J Jang.

A
i
f 1\

fi\

Each astrological animal
is associated with a cerrain
food, colour, and symbol.
The Rat’s symbol is the
set of balances, its colour

is black, and it is linked

with salty-tasting foods.
e

People’s desire to see into the future
has given rise to many different forms
of prediction, which vary from culture
to culture. They include crystal ball
gazing, dream interpretation,
palmistry, divination sticks, tarot
reading, runes, numerology, and the

I Ching, an ancient Chinese oracle.

Consulting a
fortune teller
in Hong
Kong

Palmistry

Each person’s palm is unique, with its
own distinctive pattern of lines. Palm
readers believe these markings reveal the A

1 Ching coins

Many fortune-telling systems use
dice, coins, or cards to introduce
an element of randomness.

Throwing dice is
an ancient

way of |
making _-.
predictions. %

-5:"
O -

Tarot cards

Taror cards are found
worldwide. They can be
dealt in many different

owner’s character, past and furure. As h ways, and are thought to

well as both palms, the palmist R answer specific questions,

examines the fingers and nails. Palmistry hand  or be a guide to the furure.
LRSI AsTRONOMY  CHINA, SCIENCE, STARS _ SUN AND
MORE HISTORY OF HISTORY OF SOLAR SYSTEM
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' ASTRONAUTS

MORE THAN 350 PEOPLE have
travelled into space; 26 on
missions to the Moon and the
==<_ | rest in orbit around Earth. For
journeying into space, astronauts must be
physically and mentally fit. They must also
be trained to prepare them for living and
working in the hostile environment of space.

Pressure helmer,

Spacesuit

When astronauts work outside
the spacecraft, they need to

/

wear a suit that keeps their Visor Cap
body at the correct temperature
. £ Communications .
and protects them from fast- e
moving micrometeoroids. The
Communications

suit must also provide oxygen
for breathing and be pressurized
because there is no air or
atmospheric pressure in space.

input socket

Oxygen inlets
and outlets

Yuri Gagarin
The first person to fly into space
was a Russian, Yuri Gagarin
(1934-68). His flight on 12 April
1961 took him once around the
Earth and lasted 108 minutes. No
one knew how the space flight ‘
would affect a human, so
1 Gagarin's
\h spacecraft,
Vostok 1, was
controlled from
the ground. ‘

Wrist clamp

/}G
Urine transfer

connection

Snap-on
fastening

‘i;;

' Living in space

Daily life for an astronaut includes all

the usual things, such as breathing, eating,
sleeping, and going to the bathroom.

The big difference, however, is living in
weightless conditions. Slcepmg astronauts
float around the spacecraft
unless tethered down,
and using the toilet
has to be carefully
controlled.

| Astronauts need
daily exercise 1o

keep fit in the

MMU

To ﬂy free from the spacecraft,
an astronaut wears a powered
backpack, the Manned
Manoeuvring Unit (MMU). Mini
nitrogen thrusters, operated from
arm rests, propel the astronaur at

about 20 m/s (65 fifs).
Liguid-caoled

undergarment

outlet

Water inlet and

weightless
conditions
of space.

Space food
Meals on the space shuttle
are prepared from 70

different foods and

Meal tray
strapped to leg.

:ar:;;:;’ jbod 20 drinks. The meal
pack ) tray is strapped
down and the foed
| Rubber grips eaten with the hand
| stop irems or cutery. Liquids are
| floating sucked from cartons

or tubes.

a wdj.

, Pressure

glove Space toilet

Astronauts outside the
spacecraft “go to the toilet” in
their spacesuit, where the

| waste materials are collected.

glove Inside the craft, they use a
space toiler, making sure they
Apollo 9 spacesuit are firmly strapped to the seat.
The waste is sucked away by
the toilet and collected in a
secure unit.
—Integrated thermal
micrometeoroid Rubber suction cups Suction shoes
Shmcnt Staying in one place in
Lunar & b
" a spacecraft can be a
QUEEEIE problem. Suction-cup
shoes allow astronauts
to get a berrer grip.

Repair work

Once a satellite is in
space it is left ro work
on its own. But
occasionally one needs
repairing. The cargo
bay of the space
shurtle is equipped
with a robotic arm,
which specially trained An
astronaurs use to

Working in space
Each member of a space crew
has specific tasks. These may
include flying the craft,
releasing a satellite into orbit, or
testing new equipment. The
weightless conditions of space
mean that astronauts can also

perform experiments not recover the satellite. ey
possible on Earth. They can then repair ., ; g0
the s:u:e!h(e ."md. release retrdinE
it back into orbit. ks oh the
Syncom V-3

’ satellite.
Experiments

Astronauts have
carried out many
experiments in
space. These include
observing how living

Endurance record

Most astronaurs spend only a
few days in space, but some
stay for months. Russian
cosmonaut Sergei Avdeyev
holds the overall endurance
record (748 days). Russian
Valeri Poliakov holds the
record for longest single stay

(438 days).

Valeri
Poliakov

Space animals
Humans are not the only
space travellers; early ones
included do<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>