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tiny creatures are 
hidden in moss on 
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why I became 
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We are floating in space on a rocky 
planet called Earth. It is part of an 

eight-planet solar system that 
circles the sun (a star). Earth is just 
the right distance from the sun for 

life to exist, which makes our 
planet unique.

Our 
planet
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8 OUR PLANET

The growing Earth 
Over millions of years, the Earth 
grew as more debris smashed into 
it. The explosive impacts caused 
the Earth’s surface to melt. Heavy 
metals sank to the center to form 
the Earth’s core.

The Earth was once space 
dust. The sun came into 
existence about 4.6 billion 
years ago. It pulled gas, ice, 
and rocks into circles around 
it called orbits. This spinning 
rubble collided to form the 
planets in our solar system, 
including the Earth.  

How did the 
Earth form?

Is the Earth round?
The Earth is round but  
not a true sphere. It is 
slightly egg shaped!  
This is because the Earth 
rotates. The strong force  
of the rotation makes it 
bulge out in the middle.

Space debris
Rocks, gas, and lumps of 
dirty ice once filled the 
space where the Earth 
would form. Around 4.5 
billion years ago, a force 
called gravity began to 
pull the pieces together 
to form a mini planet 
called a planetoid.
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Oceans form
Water escaped from 
surface rocks about 
3.8 billion years ago  
to form oceans.  
Light rocks of the  
crust rose to the top  
as continents.

Cooling down 
By 4 billion years ago, most 
objects in the Earth’s path 
had already hit the planet. 
The pressure from the 
Earth’s outer layers kept  
the core hot. Surface rocks 
cooled to form a solid crust. 

The Earth today
Rocks continue to melt in  
the Earth’s hot center and re-
form its surface. Modern-day 
continents look very different 
from earlier land masses.

Quick quiz?

See pages 132–133 for the answers.

1. Did the sun or the Earth  
come first?  

2. When did the Earth begin 
to form?  

3. What type of planet is  
the Earth? 
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12 OUR PLANET

The sun doesn’t go anywhere! The 
reason you can’t see it at night is 
because the Earth spins. As the day 
passes, your country turns to face the 
opposite direction of the sun.

Where does the  
sun go at night?

The Earth’s axis
The Earth spins around an 
imaginary line called an axis. This 
line runs between the two poles.

Rotation

North Pole

South Pole

The Earth spins on its axis. 

Hidden sun
The sun still shines at 
night—but on the other 
side of the Earth! Our 
planet blocks out the light.

The Earth
The Earth rotates in 
space, spinning like 
a top as it revolves 
around the sun. 

Quick quiz?
1. What is a meteorite? 

2. Does the sun move around 
the Earth? 

See pages 132–133 for the answers.
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13

The sun
The sun is our 
nearest star. It is 
huge and very hot 
inside. It gives out 
light and heat.

Light from the sun
Light from the sun travels 
through space to the Earth. 
This gives us daylight.

Visible sun
You can see the sun when your 
side of the Earth is facing it. 
Sometimes, the moon moves to 
block the sun. This is an eclipse.

What are shooting stars?

Meteor
These are bodies of rock 
or ice in space. They 
were left over from the 
formation of the solar 
system, 4.5 billion years 
ago. Some “shooting 
stars” are no bigger 
than a grain of sand!

Meteorite
When a larger 
meteor falls to the 
Earth in one piece, 
the rock we find is 
called a meteorite.
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14 OUR PLANET

Both the Earth and onions have layers! 
Heavy rocks and metals sink down  
inside the Earth, and lighter material 
rises. This creates layers of metal and 
rock. Heat and pressure deeper 
within the Earth cause some 
layers to melt.

How is the Earth 
like an onion?

Outer core
This metallic zone is so hot 
that it melts into liquid. 
The metal spins around 
the Earth’s inner core. Inner core

This is an ultrahot, solid ball of 
iron and nickel. Huge pressure 
stops it from melting.

Lower mantle
This rigid layer of hot rock 
is under so much pressure 
from outer layers that it 
can’t melt or flow.

Upper mantle
This warm layer has lower 
pressure than the layers 
beneath. Its upper portions 
flow slowly, like toothpaste. 

Crust
This is the solid outer layer made up 
of cold rocks. It is brittle and can 
break like toffee. The asthenosphere 
and the crust form the lithosphere. 

US_014-015_How_is_the_Earth_like_an_onion.indd   14 24/10/18   5:26 PM



15

How far down have 
humans dug?
The Kola Superdeep 
Borehole in the Kola 
Peninsula in Russia is 
the deepest well ever 
drilled. It is 7.5 miles 
(12 km) deep. This  
is over 15 times the 
height of the Burj 
Khalifa in Dubai,  
the tallest building  
in the world!

Quick quiz?

See pages 132–133 for the answers.

1. Is the inner core of the  
Earth solid? 

2. What is the name of the  
layer of magma beneath  
the Earth’s crust? 

3. Is the Earth’s crust all in  
one piece? 

Types of crust 
There are two types of 
crust. Oceanic crust 
beneath oceans is thin 
and dense. Continental 
crust is thicker and less 
dense. It is lighter than 
oceanic crust.

Continental

K
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Oceanic

Onion
Onions grow layer by 

layer. Like the Earth, these 
layers get thinner as they 
get closer to the surface.

Asthenosphere
This gooey layer is just 
beneath the crust. It is hot, 
with low pressure, causing 
rocks to melt into magma.
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A force called gravity keeps us stuck to 
the Earth. This force pulls objects toward 
each other. The sun’s gravity keeps the 
Earth in orbit around it. Without the 
Earth’s gravity, we’d all float away! 

Why don’t things  
f loat off the Earth?

Weaker pull
All objects pull things 
toward them using gravity, 
but the force is much weaker 
for small objects.

OUR PLANET

Is there gravity everywhere in space?

The Earth’s 
neighborhood
The Earth’s gravity pulls 
spacecraft into orbit 
around it. The spacecraft 
are actually falling through 
space. Astronauts fall too, 
so they appear to float!

Outer space
Even in the farthest 
reaches of space there 
is gravity. The gravity 
of far-off stars spreads 
out around them for 
massive distances.
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The Earth’s gravity
Gravity is stronger the nearer 
an object is. When you stand 
right on the Earth’s surface, you 
experience maximum gravity. 

True or false??

See pages 132–133 for the answers.

1. The sun pulls the Earth 
toward it with gravity. 

2. Dogs have a tiny force  
of gravity. 

3. There is no gravity in  
outer space.  

Orbital gravity
Gravity from large objects in space 
pulls other objects into circular paths 
called orbits. The objects keep 
moving but can’t escape the pull.

Sun’s 
pull

Earth’s 
pull

Resulting path

Sun

Moon

Earth
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18 OUR PLANET

Humans need liquid water and air  
with lots of oxygen to survive. The 
only planet where these are found is 
Earth. Some scientists are planning a 
human-made colony on Mars, but we 
couldn’t live outside on the freezing, 
low-oxygen surface.

Why can’t we 
live on Mars?

Sun
The sun makes energy 
that hits planets as light 
and creates heat. Each 
planet gets a different 
amount of energy. 

Too hot
As the closest planets to the 
sun, Mercury and Venus are 
just too hot. Gases in Venus’s 
atmosphere trap the heat to 
make it even hotter. The lack 
of gas on Mercury makes it 
freezing at night.

Venus

Mercury

Goldilocks zone
The Earth is neither too 
hot nor too cold, like the 
porridge in “Goldilocks 
and the Three Bears.” 
Water here doesn’t  
all freeze or turn  
to steam, so plants  
can grow. These 
plants make  
oxygen for us  
to breathe.

US_018-019_Why_can_not_we_live_on_Mars.indd   18 15/11/18   11:52 AM



19

Too cold
Mars is too cold because of 
its distance from the sun. The 
only water here is frozen at 
the poles or underground.

Mars

Earth

Are there other 
habitable planets?

There are billions  
of planets in the 
universe. We have 
recently found ones 
that may be similar  
to Earth, such as  
Kepler-62f.

Which planet comes  
after Mars? 

?

See pages 132–133 for the answer.

Picture quiz
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20 OUR PLANET

The first ever chicken hatched out of  
an egg laid by an earlier species! Life 
on the Earth faces many challenges. 
Over time, babies with features that 
help them better survive are born and 
flourish. This process is called evolution. 

Did the chicken or 
the egg come first?

Chickens eat 

stones to help 

them grind down 

food in their gizzards. 

Dinosaurs had 

gizzards too! 

Fluffy feathers
Velociraptors had  
feathers and were not much 
bigger than chickens. Both 
chickens and velociraptors 
evolved from the same 
unknown dinosaur.

Dinosaur egg
Dinosaurs hatched  
out of eggs just  
like birds do. This is 
because birds evolved 
from dinosaurs.
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Terrifying talons
Birds such as chickens 
have many dinosaur-like 
features. They have light, 
hollow skeletons, similar 

lungs and hearts,  
and talons!

First life on 
the Earth
Tiny blob-like amoebas 
and bacteria were the 
first living things. The 
oldest bacteria was 
found in rocks that are 
4 billion years old!

Amoeba

Quick quiz?
1. How old are the remains  

of the oldest bacteria? 

2. Are crocodiles related  
to dinosaurs? 

3. When did dinosaurs 
become extinct? 

See pages 132–133 for the answers.

Dinosaur descendants
A huge extinction event wiped out 
most of the dinosaurs 65 million 
years ago. Some small descendants 
survived and evolved into birds.

DNA
What we look like 
depends on our DNA. 
When species have 
similar DNA, it shows 
that they are related. 

Fossil
Fossils are remains  
of ancient creatures. 
The features of some 
fossils can be found in 
animals today.

Peppered moth
Dark peppered moths 
became more common than 
light-colored moths because 
they could more easily hide 
from predators on trees 
darkened by pollution. 

How do we know about evolution?
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Last ice age
Over the 100,000 years that 
made up the last ice age, 

huge ice sheets, or glaciers, 
covered many places where 

there are now cities.
An ice age occurs when 
the Earth gets colder and 
ice covers large parts of 
it. The most recent ice 
age lasted from around 
108,000 bce to 10,000 bce. 
Many of today’s cities 
would have been under 
ice, but the warm equator 
stayed mostly ice-free. 

Did everywhere 
freeze in the 
last ice age?

North 
America
The places where New 
York and other northern 
US cities are today 
were once under ice up 
to 1 mile (1.6 km) thick. 

South America
What is now Caracas  
in Venezuela and most 
of the rest of South 
America were too 
warm for ice to form.

Can woolly 
mammoths come 
back to life?

A chemical in animals’ bodies called 
DNA contains instructions on how the 
animals first formed. The DNA of an 
extinct mammoth frozen in ice is being 
studied in order to possibly re-create 
this huge animal. 

OUR PLANET
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Interglacial
The periods of melting 

between ice ages are called 
interglacial. Today, we are in 
an interglacial period. It is 
warmer and most of the 
glaciers from the last ice 

age have melted.

Africa
What is now Nouakchott 
in Mauritania and many 
other parts of Africa are 
near the equator. Places 
such as this would have 
been ice-free.

The Arctic
The Arctic was a thick 

and massive ice sheet 
in the last ice age. 
Today, many parts 
are still locked in ice. 

Europe
The places that would 
become Warsaw and 
other northern European 
cities were under ice. 
Southern city sites were  
cool but without ice. 

Quick quiz?

See pages 132–133 for the answers.

1. How thick did ice sheets 
get during the last  
ice age? 

2. When did the last ice  
age end?  

3. Was the place where New 
York City is today once 
under ice? 
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The Earth’s surface is always changing. Water, 
wind, and ice wear down its rocks and soil to 

create new and wonderful landforms. Heat 
deep inside the Earth melts rock, turning it  

into lava that erupts from volcanoes and 
magma from which whole continents form.

The Ear th’s 
surface
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Some mountains are getting bigger, but you’d have to 
watch one for a long time to see it grow! Underground, 
the Earth is divided into moving rocky segments, or 
plates. These plates collide, or bump into each other, 
and push each other up into mountain ranges, such  
as the Himalayas. 

Do mountains grow?

How did the Himalayas form? 
The Himalayas formed around 40 to 50 million years 

ago, when the continental plate beneath India 
crashed into the Eurasian plate. 

Collision
When India crashed into the southern 
edge of Eurasia, the rock was forced  
up and out of the ground.  

Growing mountains
The plates are still slowly pushing  
against each other today, so the 
mountains continue to rise.  

Young mountains
The Himalayas are relatively young 
mountains. Some mountain ranges 
are over a billion years old. 

The plates 
collide. 

The mountains are 
pushed up farther. 
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True or false??
1. Mauna Kea was formed  

by plates colliding. 

2. Mountains grow over time. 

3. The Himalayas are the 
oldest mountain range  
in the world.

How else do 
mountains form?

Mountains can also form from volcanoes.  
Over time, molten rock called lava erupts 
out of the volcano and hardens to form 
igneous rock. This rock can build up and 
become high volcanic mountains, such as 
Mauna Kea in Hawaii. 

Rising peaks
The Himalayan peaks grow by 
about 0.2 in (5 mm) every year.

Wall of mountains
Young mountain ranges are 
essentially solid walls of rock 
because water and wind 
haven’t worn them down 
very much.

See pages 132–133 for the answers
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You could outwalk or outrun most lava 
flows. However, not all eruptions are the 
same. Some lava streams can flow up  
to 40 mph (64 kph), while others may 
explode violently! 

Are volcanic flows 
slow or fast?

Volcanic ash

Magma 
chamber

Magma rises

Fissures

Eruption 
Molten rock called magma is found 

deep underground. It can rise up and 

erupt through fissures (cracks) in the 

ground. As each layer of lava cools,  

it can form a steep stratovolcano that 

gets bigger with more eruptions.

Lava
Magma that erupts above 
ground is called lava. Thick and 
very hot lava flows slowly. Cooler, 
lighter lava containing gas may 
explode into columns of ash.

Stratovolcano
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True or false??

See pages 132–133 for the answers.

1. The temperature of  
some lava is over 2,732 °F 
(1,500 °C).  

2. Lava is rock. 

Ash cloud
Burning material called  
ash erupts from volcanoes. 
Some superhot, gassy  
ash clouds can erupt  
at 200 mph (322 kph)!

Caldera
Calderas are large, cone-shaped 
depressions, often containing valleys  
or lakes. They are made when volcanoes 
collapse after the magma from 
underground chambers is released. 

Cinder cone
These landforms are created when hot 
lava erupts out of the ground and hardens 
into cinders, or tiny pieces of rock. The 
cinders build up and form a cone.

Shield
Shield volcanoes are made of stacks  
of hardened layers of lava. Mauna Loa,  
on the island of Hawaii, is a giant  
shield volcano.

Are there different types of volcanoes?
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Some water is found underground in 
chambers. Here, the water can get 
warmed to high temperatures by heat 
coming from deep inside the Earth. This 
hot water can find its way to the surface, 
creating a variety of unique landforms.

What happens 
when water gets 
superheated?

Porous rock
Surface water can seep down 
through holes and cracks in 
the rock. The water heats up 
as it works its way down.

Steam
Superheated water deep 
underground boils and 
then turns into steam. 
This provides the energy 
for the geyser to erupt.

What are the other features 
of natural hot water?

Hot springs
Hot springs are features 
where hot water emerges 
from the ground. The 
water is warmed 
underground by hot rocks. 

Mud pots
When hot springs happen 
in areas with volcanic ash 
or mud, the water mixes 
with the mud or ash to 
form a thick, gloppy 
sludge. These features are 
called mud pots.
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Quick quiz?
1. What mixes with hot 

springs to form mud pots? 

2. Where is the Earth’s  
tallest geyser? 

3. How high can water  
from the Steamboat 
Geyser reach? 

See pages 132–133 for the answers.

Steamboat Geyser 

in Yellowstone 

National Park  

is the Earth’s  

tallest geyser!

Geyser
Underground water rises quickly, 
turning into steam. The steam 
billows out, pushing water to the 
surface at over 50 mph (80 kph)!

Underground heat
Rocks deep within the Earth are 
heated by the Earth’s superhot 
core. Water present in the rocks 
helps the rocks melt.

The front part of this 
geyser has been cut 
away to show the 
hot water inside. 
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Soil is a mixture of different materials, 
including animal remains! The makeup of 
soil depends on the types of rocks and 
plants in an area, as well as the climate, 
the angle of the ground, and how long 
the soil took to form. 

Is soil made 
of animals?

Soil horizons 
Soil can be divided into 
horizontal, or sideways, 
layers called horizons. 
These layers develop as 
surface materials are 
affected by air, water, and 
living things. Each layer 
was formed differently and 
has a unique soil type. 

Sandy soil
Sand-sized soil grains can 
be up to 0.08 in (2 mm) big. 
There are spaces between 
the grains that allow the 
soil to store plenty of  
air and water.

Minerals
Tiny pieces of natural 
material called minerals 
break off from rocks and 
become part of the soil. 

Animal remains
When animals die, their 
bodies break down into 

smaller pieces inside soil.  
This process is called 

decomposition.  

True or false??

See pages 132–133 for the answers.

1. The leaching layer is the 
top layer of soil. 

2. Peat can be burned for 
heat and fossil-fuel energy.  

3. Rain can wash away  
loose soil.
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Plants
Leaves and other dead 
parts of plants break down 
to become part of soil.

Void space
Air and water are stored  
in soil. This soil moisture  
is important for plants and  
for keeping soil stuck together.

Horizon layers

Top soil

Humus

Leaching 
layer

Subsoil

Bedrock

Why are soils in danger?
Soil can be washed away by 
rain. Tree roots help hold 
soil in place so that it isn’t 
washed away. When trees 
are cut down for wood or to 
clear land, rain carries away 
the loose soil. 

Peaty soil
Some soils are rich in 

broken-down plant materials 
called peat, which is found in 

marshes or bogs.

Earthworm
Worms help agitate, 
digest, and turn 
over soil, which 
helps break down  
plants quicker. 
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Minerals are natural solids, but they 
aren’t alive. They are found everywhere, 
including in our food and in our bodies. 
There are many different kinds of 
minerals. Gemstones and some  
metal ores are minerals.

Do I contain 
minerals?

Calcium in teeth
Did you know that you had rocks 
inside your head? Your teeth contain 
the mineral hydroxyapatite, which is 
made of calcium. Calcium in our food 
and drinks helps make teeth strong.

Sulfur

Vegetables
When vegetables grow, the 
roots of the plants take in 

minerals and water from the 
soil. These minerals help  
the plants grow bigger. 

Serpentine

Celestite
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What are minerals used for?
Minerals have a variety of  
uses. Many types of toothpaste 
contain silica, which helps to 
rub your teeth clean. Medicines 
such as antacids, which help  
get rid of gas in your tummy, 
also contain minerals. 

Crystal structure 
Minerals grow in crystal 
shapes. The smallest part 
of an object is an atom. 
Crystal atoms are lined up 
neatly to make different 
geometric shapes.

Triclinic  
crystal

Hexagonal 
crystal

Cubic crystal

Tetragonal 
crystal

True or false??

See pages 132–133 for the answers.

1. Ice is a mineral. 

2. Teeth contain minerals. 

3. Minerals are alive. 

Opal

Minerals 
Gemstones and other minerals 
are made up of special crystal 
shapes. Different minerals have 
unique colors and textures.

Silicate mineral
Many minerals contain a natural 
material called silica. They are called 
silicates. A wide variety of minerals 
contain silica, including amethyst.

Amethyst

Rose quartz

Garn
et

Celestite

US_036-037_Do_I_contain_minerals.indd   37 19/09/18   10:18 AM



38 THE EARTH’S SURFACE

Ro
ck

s 
ha

ve
 b

ee
n 

us
ed

 fo
r 

st
at

ue
s 

an
d

  
as

 b
ui

ld
in

g
 b

lo
ck

s 
fo

r 
th

ou
sa

nd
s 

of
 y

ea
rs

 
b

ec
au

se
 o

f t
he

ir 
ha

rd
ne

ss
, t

ou
g

hn
es

s,
 a

nd
 

ov
er

al
l s

tr
en

g
th

. D
iff

er
en

t 
ty

p
es

 o
f r

oc
k 

ha
ve

 d
iff

er
en

t 
le

ve
ls

 o
f s

tr
en

g
th

. 

W
hi

c
h 

ro
c

k 
sh

o
ul

d
  

I b
ui

ld
 w

ith
?

W
h

ic
h

 is
 t

h
e

 
st

ro
n

g
e

st
 m

in
e

ra
l?

G
ra

ni
te

G
ra

ni
te

 is
 o

ne
 o

f t
he

 
to

ug
he

st
 s

to
ne

s 
o

n 
E

ar
th

. I
t’s

 m
ad

e 
up

 o
f 

ha
rd

 m
in

er
al

s 
su

ch
 a

s 
q

ua
rt

z 
an

d
 fe

ld
sp

ar
, 

m
ak

in
g

 it
 s

tr
o

ng
.

W
hi

te
 m

a
rb

le
M

ar
b

le
 is

 li
m

es
to

ne
 th

at
 

ha
s 

be
en

 c
om

pr
es

se
d 

de
ep

 
un

d
er

g
ro

un
d

. I
t i

s 
st

ro
ng

er
 

th
an

 li
m

es
to

ne
 b

ec
au

se
 

th
e 

m
in

er
al

s 
in

si
d

e 
ar

e 
m

or
e 

tig
ht

ly
 p

ac
ke

d
. 

R
o

ck
s 

ar
e 

m
ad

e 
o

f m
in

er
al

s.
 T

he
 M

o
hs

 
sc

al
e 

o
rd

er
s 

m
in

er
al

s 
b

y 
ha

rd
ne

ss
, a

nd
 

d
ia

m
o

nd
 h

as
 t

he
 t

o
p

 r
an

ki
ng

 o
f 1

0!
 T

hi
s 

m
ak

es
 it

 t
he

 h
ar

d
es

t 
m

in
er

al
. D

ia
m

o
nd

s 
ar

e 
fo

un
d

 u
nd

er
g

ro
un

d
 o

r 
ca

n 
b

e 
cr

ea
te

d
 b

y 
hu

m
an

s.

US_038-039_Which_rock_should_I_build_with.indd   38 24/10/18   5:26 PM



39

Ig
ne

o
us

 ro
c

k
Ig

ne
ou

s 
ro

ck
s 

su
ch

 a
s 

gr
an

ite
 fo

rm
 

fro
m

 m
ol

te
n 

ro
ck

 u
nd

er
gr

ou
nd

  
th

at
 h

as
 c

oo
le

d 
an

d 
ha

rd
en

ed
.  

A
s 

th
e 

ro
ck

s 
gr

ow
, m

in
er

al
 c

ry
st

al
s 

in
si

de
 lo

ck
 to

ge
th

er
 to

 m
ak

e 
th

e 
ro

ck
s 

ve
ry

 s
tr

on
g.

M
e

ta
m

o
rp

hi
c

 ro
c

k
Th

is
 t

yp
e 

o
f r

o
ck

 h
as

 b
ee

n 
ex

p
o

se
d

 t
o

 in
te

ns
e 

he
at

 a
nd

 
p

re
ss

ur
e 

fr
o

m
 b

ei
ng

 b
ur

ie
d

 
d

ee
p

 in
 t

he
 E

ar
th

 o
r 

fr
o

m
 

ex
rt

em
e 

he
at

in
g

. 

Se
d

im
e

nt
a

ry
 ro

c
k

Th
is

 t
yp

e 
o

f r
o

ck
 is

 o
ft

en
 s

o
ft

 a
nd

 
is

 w
o

rn
 a

w
ay

 b
y 

w
ea

th
er

 m
o

re
 

ea
si

ly
 t

ha
n 

o
th

er
 t

yp
es

 o
f r

o
ck

. I
t 

is
 m

ad
e 

o
f c

o
m

p
re

ss
ed

 s
ed

im
en

t,
 

su
ch

 a
s 

sa
nd

, o
r 

th
e 

re
m

ai
ns

 o
f 

an
ci

en
t 

p
la

nt
s 

an
d

 a
ni

m
al

s.

C
o

lo
ss

al
 g

ra
ni

te
 h

ea
d

 o
f 

A
m

en
ho

te
p

 II
I, 

E
g

yp
t

B
us

t 
o

f 
V

en
us

, I
ta

ly

B
us

t 
o

f 
a 

m
an

, C
yp

ru
s

Q
ui

c
k 

q
ui

z
? Se

e 
p

ag
es

 1
32

–1
33

 fo
r t

he
 a

ns
w

er
s.

1.
 T

he
 M

o
hs

 s
ca

le
 m

ea
su

re
s

a)
 W

et
ne

ss
b

) H
ar

d
ne

ss
c)

  S
iz

e 

2.
 A

 m
et

am
o

rp
hi

c 
ro

ck
 is

 a
 

ro
ck

 t
ha

t 
ha

s 
un

d
er

g
o

ne
a)

 H
ea

t 
an

d
 p

re
ss

ur
e

b
)  B

ei
ng

 w
o

rn
 a

w
ay

 b
y 

 
th

e 
w

ea
th

er
c)

 B
ei

ng
 c

ut
 b

y 
hu

m
an

s 

Li
m

e
st

o
ne

 a
nd

 c
o

nc
re

te
 

Li
m

es
to

ne
 is

 m
ad

e 
o

f a
 s

o
ft

 m
in

er
al

ca
lle

d
 c

al
ci

te
. N

ev
er

th
el

es
s,

 it
 is

 t
he

  
b

as
is

 fo
r 

co
nc

re
te

, o
ne

 o
f t

he
 w

o
rld

’s 
 

m
o

st
 im

p
o

rt
an

t 
b

ui
ld

in
g

 m
at

er
ia

ls
. 

C
o

nc
re

te
 is

 n
o

t 
ea

si
ly

 w
o

rn
 d

o
w

n,
 

un
lik

e 
na

tu
ra

l l
im

es
to

ne
.

US_038-039_Which_rock_should_I_build_with.indd   39 24/10/18   5:26 PM



40 THE EARTH’S SURFACE

C
lif

fs
 m

ig
ht

 s
ee

m
 s

tr
on

g
, b

ut
 s

m
al

l  
fr

ag
m

en
ts

 o
f r

oc
k 

ar
e 

al
w

ay
s 

b
re

ak
in

g
 o

ff.
 

W
at

er
, w

in
d

, a
nd

 ic
e 

g
rin

d
 d

ow
n 

ro
ck

 in
to

 
sa

nd
. T

hi
s 

p
ro

ce
ss

 is
 c

al
le

d
 w

ea
th

er
in

g
. P

ar
ts

 
of

 t
hi

s 
ca

ny
on

 in
 t

he
 Y

el
lo

w
st

on
e 

N
at

io
na

l 
Pa

rk
 h

av
e 

b
ee

n 
w

or
n 

aw
ay

 o
ve

r 
tim

e.
 

C
a

n 
a

 c
lif

f t
ur

n 
in

to
 s

a
nd

?

W
in

d
St

ro
ng

 w
in

d
s 

ca
n 

 
ca

rr
y 

sa
nd

. T
he

 s
an

d
 

sl
o

w
ly

 s
cr

at
ch

es
 a

nd
 

sc
ul

p
ts

 ro
ck

s 
o

ve
r 

tim
e.

 

W
a

te
r i

n 
ro

c
k

In
 w

in
te

r, 
th

e 
w

at
er

 
co

nt
ai

ne
d

 in
 t

in
y 

ho
le

s 
an

d
 

cr
ac

ks
 in

si
d

e 
ro

ck
 fr

ee
ze

s.
  

Th
is

 h
ar

d
 ic

e 
ex

p
an

d
s,

 
b

re
ak

in
g

 t
he

 ro
ck

 in
to

 
sm

al
le

r 
p

ie
ce

s.
  

Ri
ve

r
Fl

o
w

in
g

 w
at

er
 p

ic
ks

  
up

 la
rg

e 
ro

ck
s.

 T
he

 
ro

ck
s 

b
re

ak
 a

p
ar

t 
in

to
 

sm
al

le
r 

p
ie

ce
s 

as
 t

he
y 

ro
ll 

an
d

 b
o

un
ce

 a
lo

ng
. 

US_040_041_Can_a_boulder_turn_into_sand.indd   40 25/09/18   11:19 AM



41

Sa
nd

Th
is

 s
an

d
 w

as
 o

nc
e 

p
ar

t 
o

f l
ar

g
er

 ro
ck

s 
in

 
th

e 
cl

iff
s 

ab
o

ve
. T

he
 

ro
ck

 w
as

 c
ar

rie
d

 a
w

ay
 

an
d

 b
ro

ke
n 

d
o

w
n 

b
y 

th
e 

riv
er

.  

A
re

 t
h

e
re

 b
e

a
c

h
e

s 
m

a
d

e
 o

f G
ra

n
d

 
C

a
n

yo
n

 r
o

c
ks

?

Th
e 

C
o

lo
ra

d
o

 R
iv

er
 c

ar
rie

s 
sa

nd
 fr

o
m

  
th

e 
G

ra
nd

 C
an

yo
n 

in
 A

riz
o

na
 t

o
 t

he
 

Pa
ci

fic
 O

ce
an

. C
ur

re
nt

s 
an

d
 w

av
es

 c
ar

ry
 

th
e 

sa
nd

 o
nt

o
 b

ea
ch

es
, s

uc
h 

as
 B

ig
 S

ur
 

in
 C

al
ifo

rn
ia

.  

Q
ui

c
k 

q
ui

z
? 1.

 W
he

n 
d

id
 t

he
 Y

el
lo

w
st

o
ne

 
C

an
yo

n 
fo

rm
? 

2.
 W

ha
t 

is
 t

he
 p

ro
ce

ss
 t

ha
t 

b
re

ak
s 

d
o

w
n 

ro
ck

 c
al

le
d

? 

3.
 C

an
 h

um
an

s 
w

ea
r 

ro
ck

 
d

o
w

n 
b

y 
w

al
ki

ng
 o

n 
it?

 

Se
e 

p
ag

es
 1

32
–1

33
 fo

r t
he

 a
ns

w
er

s.

US_040_041_Can_a_boulder_turn_into_sand.indd   41 19/09/18   10:18 AM



42 THE EARTH’S SURFACE

Water, wind, and ice transform our 
landscapes in a process called erosion. 

They create interesting landforms  
like the Wave, which cascades 

through a valley in Arizona.

Why do rocks form 
amazing shapes?

Flowing water
These sandstone 
rocks record an 
ancient sea that 
broke off pieces of  
rock as it flowed  
over them millions  
of years ago.

How does 
water erosion 
happen?
Water carries 
sediment, made up 
of bits of rock, from 
one place to another. 
By removing pieces 
of rock, the water 
changes the shape of 
the rock left behind.

Water cuts 
through rock.

Sediment  
is carried  
by water.
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Ancient dunes
The supercontinent containing 
what is now the United States 
once had vast areas of sand 
dunes. The Wave is what’s left 
of some of them.

Quick quiz?

See pages 132–133 for the answers.

1. What do the colors in  
the Wave show?  

2. Which river wore away 
rocks to create the  
Grand Canyon? 

3. What type of rock is the 
Wave made of? 

What types of rocky landforms are there?

Natural bridge
These form when  
a stream or river 
erodes softer rock 
from below a stronger 
rock, leaving a  
natural bridge.

Canyon
As erosion carries 
away sediment,  
a hollow called a 
canyon forms. Over 
millions of years, 
this process created 
the Grand Canyon.

Tower
These upright rock 
formations are what 
remain after a lot  
of erosion. Similar 
shapes include 
spires, hoodoos,  
and fairy chimneys.

Varied colors
The colored stripes in this 
rock came from minerals 
that were deposited as 
water flowed through 
holes in the stone.
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Fossils are the rocky remains of plants 
and animals that lived long, long ago. 
The fossils most people think of are 
dinosaur bones, but many different 
kinds can be found. Even you could 
become a fossil one day, if you were 
buried deeply enough!

Could I become  
a fossil?

Death
Fossils start out as living 
things, such as fish. After 
death, soft parts of the body, 
such as skin and other 
organs, begin to be eaten 
away by worms or other fish. 

Decay
The bones are left behind. 
They start to be covered by 
sediment, such as sand and 
mud. Over time, layers of 
sediment build up to cover  
the skeleton.

Rock forms
Sediment buries the  
skeleton deep underground. 
Fluids and the pressure of the 
ground pressing down 
transform the sediment and 
fish into new rock.

Coprolites are  

fossilized poop! 

Sediment 
builds up.

The ocean 
begins to dry.

The bones are  
left when the rest  
of the body is  
eaten or decays.

A fish dies and sinks 
to the ocean floor. 
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Molds
When living things die and rot 
away, they can leave the outline of 
their shapes, such as shells, in the 
ground. These are called molds. 

Buried in amber
Amber is made of fossilized tree 
resin. Insects get caught in the 
sticky liquid, which hardens around 
them, preserving the body. 

What are some other  
examples of fossils?

True or false??

See pages 132–133 for the answers.

1. Sea creatures are most 
likely to become fossils.  

2. Trace fossils start out as 
bones or shells. 

3. The word fossil comes 
from fodere, the Latin 
word for dig. 

Discovery
Millions of years later, the 
ocean floor is raised up to 
create a mountain range or 
exposed when sea levels fall. 

Body fossil
Different types of fossils 
have distinct shapes. Body 
fossils are bones or hard shells 
that have become rock. Trace 
fossils, such as footprints, record 
movements of living things.

The rock around  
fossils gives clues  
about the time when  
the organism lived. 

Scientists called 
paleontologists 
dig up fossils 
using tools.

Fish and other marine 
animals are the most 
common fossils.
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Antarctica  

is the largest 

desert in the world. 

It covers an area of  

5.5 million sq miles 

(14 million sq km)! 

Cold desert
The Gobi Desert in Asia is cold  
all year round! It’s still a desert 
because it has barely any wet 
weather. A dusting of snow 
might be carried by wind from 
Siberia, though.

Deserts are known for being 
smolderingly hot, but they also get 
so cold that a person might freeze! 
Deserts receive less than 10 in  
(25 cm) of rain each year. This means 
there isn’t enough water in the air to 
hold heat once the sun goes down. 

Can you freeze 
in a desert?
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True or false??

See pages 132–133 for the answers.

1. The coldest place on  
the Earth is at the top  
of Mount Everest.  

2. Deserts are hot at night.

High altitude
Alpine deserts form where air 
is cold and thin and there isn’t 
much precipitation, or rain and 
snow. Very little vegetation 
grows this high up. 

Can living  
things survive  
in cold deserts?

Saltwort
This grass can consume the salty water 
common in many deserts. Animals  
don’t eat the salty plant, and its low 
freezing point means it can survive in  
low temperatures. 

Bactrian camel
Camels are animals built for dry desert 
living. They can go for months without 
drinking water and store excess fat for 
energy in their two large humps. 
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Certain types of rock can 
dissolve, or wear down, below 
the Earth’s surface. This causes  
a void, or empty space. The 
surface can eventually sink 
inward into the void to form  
a sinkhole.

How does a 
sinkhole sink?

Acidic liquids can 

dissolve certain types 

of rock, such as 
limestone. Rainwater 

is slightly acidic and 

starts to dissolve 

some of the rock  

in the ground.

A cave forms as more 

and more rock is 
dissolved. The cave 

slowly enlarges. The 

roof of rock above 

gets thinner and 
starts to form cracks.

The roof of the cave 

eventually collapses. 

The cave is now 
exposed to the sky. It 

leaves a nearly circular 

hole in the Earth’s 

surface—a sinkhole!

Formation of a sinkhole

Florida bedrock
Limestone is easily  
dissolved by acidic rain. 
Florida has lots of 
limestone and often 
gets sinkholes.

How deep can  
a sinkhole get?

Some of the largest 
sinkholes are 
underwater. These  
are called marine 
sinkholes. Dragon 
Hole in the South 
China Sea is one  
such hole at over  
984 ft (300 m) deep! 
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Holey rock
Acidic rainwater dissolves 
some types of rock. This 
leaves holes in the rock 
and makes it weaker. 

Ground caving in
Holes can form beneath 
the ground without people 
knowing. It’s a total surprise 
when the ground collapses 
into a sinkhole!

What caused the uneven land 
in Thailand? 

?

See pages 132–133 for the answer.

Picture quiz
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When it rains, some of the carbon 
dioxide gas in the air dissolves in the 
raindrops. This makes the water slightly 
acidic. When the rain meets certain 
rocks, such as limestone, the water eats 
away at them, making a hole. These 
holes grow and become caves.

How do raindrops 
make a cave?

Stalagmite
When water drips onto the cave 
floor, minerals dissolved in the 
water can form solid rock on  
the ground. These rocks grow 
upward over time, making 
pointed stalagmites. 

Can caves form  
in other ways?

Weathering
Rocks can be broken up 
physically, such as when  
ice freezes and melts in 
fractures. This can remove 
softer rock from below a 
harder one, leaving a cave.

Lava tubes
Lava tubes form when 
molten rock cools into 
stone around its edges. 
The lava in the center 
remains hot, eventually 
flowing away and leaving  
a cave behind. 

Stalactite
If water slowly drips from 
the ceiling of a cave over 
a long period, the 
minerals in the water can 
turn into rock. Over time, 
more drops make the 
rock grow downward, 
creating a stalactite.

The front part of  
this cliff has been  
cut away to show  
the caves inside. 
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Quick quiz?

See pages 132–133 for the answers.

1. Does a stalagmite grow 
from the floor or ceiling? 

2. Is acid rain dangerous  
for humans? 

3. What forms when  
a stalactite and  
stalagmite meet? 

Cave pool
Underground rivers 
and streams continue 
to dissolve the rock 
around them, and 
sometimes water 
collects in pools. 

Fracture
Cracks or breaks in the 
ground, called fractures, 
let acidic water reach  
the rocks below.

Column
If a stalactite and stalagmite 
meet, they fuse into a single 
pillar from floor to ceiling, 
called a column.
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Beneath the ground, the Earth’s rocky crust  
is broken up into large pieces called tectonic 
plates. These plates constantly move and can  
rub against each other, pull apart, or collide, 
causing earthquakes.

Do earthquakes  
hit the same places?

Plate boundaries
The place where the edges 
of plates meet is called a 
plate boundary. Earthquakes 
often happen here. 

Turkey
Turkey’s Anatolian plate 
is caught between the 
larger Eurasian and 
African plates, which 
are squeezing and 
spinning Turkey!

China
The plate beneath 
China is bordered by  
the Pacific and Indian 
plates. These rub and 
push against each other, 
causing earthquakes.
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Ring of fire
The Pacific Ocean is the 
Earth’s largest plate. Its 
boundaries are the site 
of many earthquakes.

Chile
Here, the Nazca 
plate slides 
beneath the South 
American plate.  
The most powerful 
earthquake ever 

recorded took place 
in Chile in 1960.

United States
Earthquakes here happen 
mostly along the Pacific 
coast, where the North 
American plate slides 

past the Pacific one.

Quick quiz?

See pages 132–133 for the answers.

1. How do ocean ridges 
form? 

2. Which plate is caught 
between the Eurasian  
and African plates? 

3. The borders of which  
plate are known as the  
ring of fire? 

How do plates cause earthquakes?

Convergent
Plates collide. 
Volcanoes and 
mountains may form 
where continental 
and oceanic plates 
meet, or converge. 

Transform
Plates slide past 
each other. When 
two plates rub 
against each 
other, it causes 
large earthquakes.

Divergent
Plates move apart. 
When this happens 
beneath oceans, 
molten rock rises 
up and forms the 
new sea floor.
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How are volcanic  

islands formed?
Lava from underwater volcanoes hardens  

into rock. The rock accumulates in layers on  

the sides of the volcano. Eventually, the  

volcano peeps out of the sea.

Islands don’t really float—they just appear 
to! Islands are solidly attached to the 
ocean floor. They may form from the 
accumulation of coral reefs on the 
seabed. Some, called 
seamounts, are the tips  
of undersea volcanoes. 

Do islands float?

Island tip
Growing 
volcano

New 
volcano

Island
An island is a piece of 
land surrounded on all 
sides by water. Islands 
are always smaller 
than continents.
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Can you get floating  
rock islands?

One type of volcanic 
rock, pumice, is lighter 
than water, so it floats! 
Underwater volcanoes 
produce the rock,  
and rafts of it float, 
resembling islands. 

True or false??

See pages 132–133 for the answers.

1. A chain of islands is called 
an archipelago.  

2. Pumice is the only known 
rock that floats in water. 

Rock beneath
Islands are anchored  
to the ocean floor deep 
below by a column  
of rock. 

Sinking island
Giant plates, or segments, 
under the ocean floor can 
sink into the Earth. Any 
islands on top will sink too! 
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How is a cactus 
like a camel?
A camel and a cactus can both go  
a long time without water, helping 
them survive in their desert homes. 
Groups of living things with common 
features that help them cope in similar 
environments are called biomes.

Grassland
Wide, treeless grasslands  

have plants that are adapted 
to a range of seasonal  

climate changes.

Rainforest
Some rainforests get 
almost endless rain—
up to 98 in (250 cm) a 

year! At least half of the 
plants and animals on 

Earth live here.

Desert
This biome receives little or no 
rain. Here, tough plants and 

animals store water in their 
bodies and can cope 

with intense heat.

D
ro

m
ed

ar
y c

amel

Boreal forest, 

or taiga, is the 

largest biome on 

Earth. Almost  

30 percent of the 

world’s trees are 

found here.

Sa
g
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tu
s
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Quick quiz?
1. Which is the only  

human-made biome? 

2. In which biome do  
camels live? 

3. Which is the largest 
tropical rainforest in  
the world?

See pages 132–133 for the answers.

Are there  
other types  
of biomes?

Farmland
The only human-made biome, farmland 
is made up of areas specially adapted by 
people to grow crops or rear animals. 

Marine biomes 
Land makes up just 29 percent of the 
Earth’s surface. The other 71 percent is 
oceans and other bodies of water, which 
we call marine biomes. 

Coniferous forest
Cold, semidry forests have trees 

with needlelike leaves. These 
stop moisture from escaping 

and minimize the effect of 
freezing temperatures.

Tundra
This semifrozen 
world has few 
trees. Ice on the 
ground melts 
only during  
the short 
summer months.

Wetlands
These areas are covered by 
water all or part of the time. 
Animals here must adapt to a 
watery life while also being able 
to live on land.

Temperate 
forest

Broad-leaved trees  
take advantage  

of more moisture, 
well-developed soils,  

and a climate that’s  
not too hot or too cold.

Polar regions
Lands near the North Pole and South  
Pole are cold all year round and can be 
dry and lifeless. Life here is adapted to  

cold weather with little food.

US_056-057_How_is_a_cactus_like_a_camel.indd   57 24/10/18   5:26 PM



58 THE EARTH’S SURFACE

There are some weird and wonderful 
creatures in swamps. A swamp is  
a forest that is fully or partially 
submerged in water. Swamp  
creatures in Florida have  
special features for living in water.

Do swamp 
monsters exist?

Florida 
softshell turtle
When a softshell 
turtle is underwater,  
it uses its long neck  
to stick its head  
above the surface  
to breathe.

Mangroves
These are trees that inhabit 
coastal saltwater swamps. Some 
mangroves have roots that stick 
out of the water to breathe. 

Can people  
live in watery 
ecosystems?

People live in swamps by building  
houses on stilts. Many use fanboats to get 
around. These have aircraft-style propellers 
instead of underwater ones, which might get 
caught in shallow-water plants.

Some swamp 

plants are 

carnivorous!  

This means they eat 

insects and animals  

to survive.
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Lesser siren
This looks like an  
eel but is actually  
a salamander. It has 
two legs and gills to 
breathe underwater 
like a fish! 

American alligator
This reptile can grow up to  
14 ft (4.3 m) long. An alligator 
can move quickly to drag  
prey underwater with its  
huge jaws. 

West Indian 
manatee
Also called a “sea cow,” this 
large animal grazes beneath  
the water in some swamps. It 
has flippers that help it swim 
through water. 

True or false??

See pages 132–133 for the answers.

1. A lesser siren is a type  
of eel. 

2. Mangroves are also known 
as sea cows. 

3. Alligators and crocodiles 
are the same animal.  
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Mossy habitat
Moss often grows in areas with  
lots of water—for example, around 
forest streams. Moss absorbs 
water, which makes it damp. 

Tiny animals that are too small for us to  
see without a microscope live on moss.  
This plant forms a small habitat, which  
is a place where certain types of animals  
live. The moss helps the animals survive  
in a number of ways.

Is there life on moss?

Moss
Moss provides tiny 

creatures with leafy 
food, plenty of water 
to drink, and leaves 
to hide under when 

predators approach.
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Quick quiz?
1. What is the name of an 

area where an animal lives? 

2. What is the Earth’s biggest 
living thing? 

3. Which tiny creature is also 
known as a water bear?

See pages 132–133 for the answers.

What is the biggest living 
thing on the Earth?

The world's largest 
living thing is an 
80,000-year-old grove 
of aspen trees in  
Utah. The grove 
shares a single root 
system, and each tree 
is genetically identical 
to the next.

Nematodes
These tiny worms are found 
almost everywhere on the 
planet. They can even live in  
the soil beneath harsh deserts. 

Bdelloid rotifers
Rotifers were around  
in the Earth’s earliest 
days. They can dry 
themselves out and  
go into a kind of sleep 

to survive without water.

Tardigrades
These tiny animals might 
look cute, but they eat 
rotifers, nematodes, 
and other tardigrades! 
Tardigrades are 
normally about 0.02 in 
(0.5 mm) long and can 

live for many years 
without water or food.
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Much of the Earth is covered in water. 
Oceans, seas, lakes, and massive ice  

sheets all contain water. Water stored 
underground rises up to join rivers and can 

even shoot out of the ground as steam. 

Blue 
planet

US_062-063_Blue_planet_opener.indd   63 24/10/18   5:26 PM



64 BLUE PLANET

Wind currents
Wind travels in many different currents 

across the Earth’s surface. The westerlies 

and the polar easterlies are two major 

wind currents that push the ocean’s 

surface water along, creating movement.  

Polar 
easterlies

Westerlies

Ocean water flows around the Earth 
in huge currents, which are like rivers. 
Gravity from the moon and sun pulls 
the seawater, making it move. 
Surface currents are driven largely by 
wind and can carry boats out to sea.

Why do things get 
carried out to sea?

Windswept sea
Waves can travel around the 
world. They are formed by 
strong, persistent winds—or 
underwater earthquakes!
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True or false??

See pages 132–133 for the answers.

1. Ocean currents are driven 
partly by wind. 

2. Ocean currents carry warm 
water from the North and 
South Poles. 

3. The westerlies are currents 
of water.  

How do whirlpools form?
When opposing surface 
currents collide, they force 
each other to turn and spin.  
Water rushes to fill the  
gap, making the whirlpool 
bigger. The stronger the 
currents, the more powerful 
the whirlpool’s spin. 

Direction of current
Cold, salty currents move away 
from the North and South Poles. 
Warm currents flow away from 
the equator, which is the circle 
around the middle of the Earth. 
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Ocean waves are masses of 
rotating seawater. Surfers often 
wait for big waves that break, or 
fall forward, revealing a smooth 
wall of rising water that can carry 
surfers and their boards.

Which waves 
can you surf? 

True or false??

See pages 132–133 for the answers.

1. Waves are columns  
of water. 

2. Spilling waves are waves 
that break. 

3. Tsunamis are giant waves 
caused by earthquakes.

Breaking wave
Waves approaching the shore drag 
along the rising ocean floor. This 
causes the waves to tilt and collapse.

Spilling
When the tide is going out, or 
onshore winds blow, a gentle 
wave will form with foam spilling 
over the top. 

Collapsing
These are plunging waves that are 
not able to break in a circular 
motion and collapse instead. 

Plunging
These waves occur when water 
hits an underwater obstruction  
or slope. The top of the wave  
is pushed up and tips over. 

Surging
These waves are wide and low. 
They move faster at the bottom 
than at the top. 

Do all waves break in the  
same way?
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How a wave forms 
Waves form as wind creates moving 
water. The water moves in columns 
of upright circles. The columns are 
pushed higher as the sea floor rises. 
The waves tilt forward to break.

Surfing
Surfers ride the surface of breaking 
waves. Waves that have traveled a 
long way are the most powerful.

Wind direction
Waves travel in the 
direction of the wind 
that originally caused 
the water to move.

Wave formation

Wind 

Circular 
movement

Breaking 
wave 
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Seawater is plentiful—over 71 percent of  
all water on the Earth is in the oceans! Salt 
water, however, is not safe for humans to 
drink. It contains lots of dissolved salts  
and minerals, which are bad for us in large 
amounts. They can be removed in 
desalination plants to make it drinkable.

Can we drink seawater?

Removal  
of debris
Seawater is sucked up 
from the ocean through 
pipes. First, any debris, 
such as seaweed, must 
be removed.

Salt water
Many salts and minerals in 
seawater are washed into 
the oceans from the land. 
Seawater contains lots of 
sodium chloride—also 
known as table salt.

Filtering
The water is filtered to 
remove small particles of 
sand and algae, leaving 
only dissolved minerals.
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From salt to fresh
Next, the water is passed 
through a special membrane 
that allows water through but 
not the dissolved minerals.

Drinking water
Finally, chemicals are added 
to clean the water and 
make it safe to drink. Fresh 
water is transported to 
homes, factories, or farms.  

What can live in salty oceans?

Fish
The oceans contain 
more than 30,000 
different species of 
fish! They drink a lot 
of seawater and get 
rid of extra salt using 
their gills.

Seaweed
Plantlike seaweed, 
such as kelp, can 
hide extra salt in 
special parts of  
their cells so the  
salt doesn’t damage 
the seaweed.

Starfish
Starfish use 
seawater instead  
of blood. The 
insides of their  
cells are as salty  
as the seawater 
around them!

Quick quiz?

See pages 132–133 for the answers.

1. What is sodium chloride 
also known as?  

2. Is seawater or fresh water 
salty? 

3. Can seawater freeze?  

Holding tank

Filter

RO membrane
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The moon has been the Earth’s 
companion for 4.5 billion years. It 
formed from debris that broke off 
the Earth when a meteor smashed 
into the planet. The Earth would be 
very different without the moon!

Why does the 
Earth need  
the moon? 

What else would happen 
without the moon?

Shorter days
The moon acts as a brake, 
slowing the Earth’s rotation. 
Without the moon, the Earth 
would spin faster, and days 
might only be five hours long!

Extreme weather
The moon helps control the 
seasons. Without the moon, 
seasons could quickly change 
from very hot to bitterly cold.

No life
The Earth would have extreme 
weather and frequent meteor 
strikes without the moon, 
which might have prevented 
early life from developing.

Frequent 
meteor strikes 
The moon’s gravity pulls 
in space debris. This 
protects the Earth from 
some meteor strikes. With 
no moon, the Earth would 
be hit by more meteors.
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Quick quiz?
1. How old is the moon? 

2. Does the Earth’s tilt 
change?  

3. Which other body in  
space pulls on oceans  
to help cause tides?  

See pages 132–133 for the answers.

How do tides 
happen?
The moon pulls on oceans, 

making them  bulge and 

swell, causing tides.

Oceans facing the Moon

Oceans on the other side

Tides also happen on the 

opposite side to the moon.

As it circles the Earth, 

the moon pulls on water.

Much smaller tides
The moon is the main reason that tides 
move in and out. Without it, coastlines 
would be less worn away by tides.

Brighter stars 
The sun’s light reflects off the 
moon at night, brightening up 
the sky and causing dim stars 
to fade into the background. 
A moonless night sky would 
show billions of stars.

Less wildlife 
activity at night  
With nothing to reflect 
the sun at night, animals 
that are awake at night 
would be unable to see.
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Rivers flow from water  
sources such as melted 
mountain snow, underground 
streams, or high-altitude lakes.  
From here, rivers snake their 
way downhill to a lake, a sea,  
or an ocean. Rivers can cross 
entire continents! 

Where do 
rivers start?

Rhine River
This is the second-
largest river in Europe. 
It flows from the Alps 
through Austria, 
Germany, Switzerland, 
France, Liechtenstein, 
and the Netherlands.

Evidence of  

dried-up rivers has 

been found on the 

planet Mars!

What is the biggest  
river in the world?

The Amazon River in 
South America is the 
largest river on Earth. 
It carries almost twice 
as much water as the 
next-largest river!
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True or false??

See pages 132–133 for the answers.

1. Headwaters are at the 
beginning of a river. 

2. The Rhine is thought to 
begin at Lake Toma. 

3. The longest river in the 
world is the Mississippi. 

Headwaters
The source of a river is 
called its headwaters.  
The point where a river 
reaches a lake, a sea,  
or an ocean is called  
the mouth. 

Lake Toma
Lake Toma is a mountain 
lake in the Swiss Alps. It is 

thought to be the source of 
the Rhine River. Many lakes and 

streams lead to the Rhine. 
Lake Toma, however, is at 

the start of the river.
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Lake Baikal in Siberia is bigger than the state 
of Massachusetts and three times the size of 
the smallest sea, the Sea of Marmara in 
Turkey. Both lakes and seas are surrounded by 
land, but only seas are connected to oceans.

Can a lake be  
bigger than a sea?

Freshwater lake
Most lakes contain fresh 
water. This is saltless water 
from inland sources such  
as rivers.

How are seas different 
from oceans? 

Seas are salty because they are connected to the 
ocean. Oceans are huge bodies of water that are 
not surrounded by land.
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Landlocked
Most lakes, including Lake 
Baikal, are landlocked, or 
enclosed by land.

Quick quiz?

See pages 132–133 for the answers.

1. Is the Dead Sea a sea?  

2. Do lakes connect to  
oceans? 

3. What is the smallest sea?

Lake or sea?
Bodies of water such as the Dead Sea 

in the Middle East are salty but are 

considered lakes because they don’t 

link to oceans. The Caspian Sea is  

a lake in western Asia that once 

connected to an ocean.

The Caspian Sea
Lake Baikal 

contains over  

22 percent of the 

Earth’s fresh water!
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The biggest waterfall on Earth 
is under the ocean. All water on the 
Earth’s surface flows downward 
because of gravity. The Denmark Strait 
cataract is over three times the size of 
the tallest waterfall above ground!

Where is the  
biggest waterfall?

Warm surface water
Water near the surface of the 
ocean is warmed by the sun. 
This makes it less dense, or 
lighter, than colder water below.

Strong current
The rapid movement of the heavier 
bottom current sculpts and 
reshapes the Atlantic Ocean floor.

Ocean floor

Quick quiz?
1. In which ocean is the 

Denmark Strait? 

2. What is the tallest waterfall 
on land? 

3. What is the tallest waterfall 
in the world? 

See pages 132–133 for the answers.

Where is it? 
The Denmark Strait  
is a channel of the 
Atlantic Ocean located 
between Greenland 
and Iceland. 
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Water sinks
Water cools as it flows 
northward near the 
Arctic Circle. This makes 
the water denser, or 
heavier. It sinks to the 
ocean floor and joins a  
current flowing over  
the cataract.

Cold water 
overflow
An underwater river  
of cold water cascades 
over a giant underwater 
ridge in the Denmark  
Strait cataract.

11,500 ft
(3,505 m)

Greenland

D
en

mark Strait

Iceland
Angel Falls
This waterfall in Venezuela is the tallest  
on land. It falls 3,211 ft (979 m) to the  
valley below. 

Khone Falls
The world’s widest waterfall is in Laos. 
Khone Phapheng Falls is a staggering 
35,376 ft (10,783 m) wide!  

What are the biggest land waterfalls?
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Glaciers are like rivers of ice that slowly move over 
land. Glaciers carve out pieces of ground just as 
the sharp edges of a cheese grater break off 
bits of cheese. The biggest glaciers are 
found in Antarctica and Greenland.

How is a glacier like 
a cheese grater?

Glacial grooves 
When sharp ice or rocks 
in the glacier are 
dragged over rock and 
soil, it creates grooves. 
This is similar to how a 

cheese grater carves 
grooves into cheese!
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Broken rocks
Small rocks and even boulders 
sometimes get picked up by 
glaciers and carried away. 
These are called “erratics.” 

Quick quiz?
1. What is an esker? 

2. Do glaciers move? 

3. What’s the biggest glacier 
on the Earth? 

See pages 132–133 for the answers.

Glacier
Glaciers are rivers of ice that 
form when snow builds up 
faster than it can melt. The 
snow compacts over time to 
form a block of ice.

Movement
Glaciers move at different 
speeds. This can range 
from 1.6 ft (0.5 m) to  
98 ft (30 m) a day!

What else do  
melted glaciers 
leave behind?

Eskers
Eskers are long, 
winding ridges of 
sand and gravel 
left behind when 
glaciers melt. 

Moraines
These are deposits 
of till, or rock and 
soil, that occur 
along the edges of 
a melting glacier.

Till
Glacial till is the 
sediment left 
behind when  
a glacier melts.  
It is made up of  
fine dust and  
small rocks.
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Some parts of the ocean are less 
explored than nearby areas of our 
solar system! However, some ocean 
depths have been reached by robotic 
or crewed crafts. Here, you might find 
volcanoes, coral reefs, or shipwrecks. Sunken city

Oceans rise and fall over 
time, as ice sheets melt, 
land sinks, or volcanoes 
erupt. The rising water 
can cover ancient cities.

Coral reefs
They might look like 
plants, but corals are 
actually animals! They 
have limestone skeletons 
and form communities  
in shallow water.

What’s at the 
bottom of  
the ocean?

See pages 132–133 for the answers.

Quick quiz?
1. What is an underwater 

mountain range called? 

2. What is the name of  
the deepest place in  
the ocean? 

3. What type of rock do 
corals make? 

BLUE PLANET

Pillow basalt
Young, pillowy basalt rocks can 
be found lining the ocean’s 
floor. These are some of the 
newest rocks on the planet. 

Shipwreck
Weather, underwater hazards, 
or war may cause ships to sink 
in the ocean. Sea creatures 
often make their homes here.
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The five oceans 
One big body of water covers more than  
70 percent of the Earth’s surface! There are 
five oceans within this giant body of water: 
the Atlantic, Pacific, Indian, Arctic, and 
Southern Oceans.

Arctic Ocean

Southern Ocean

Atlantic 
Ocean

Indian 
Ocean

Pacific 
Ocean

Submarine cable
Long, underwater cables 
connect telephones and 
carry Wi-Fi internet 
between continents.

Mid-ocean 
ridge
These are underwater 
mountain ranges. 
New ocean crust is 
created from molten 
rock that bubbles up 
and hardens. 

Underwater 
volcano
Volcanoes can form 
above cracks in the ocean 
floor. Molten rock rises 
and hardens in layers to 
form cone shapes.

Hydrothermal 
vents
These openings 
release superheated 
water from deep 
within the Earth. 

The ocean’s 

deepest point is 

35,814 ft (10,916 m), 

or nearly one and  

a quarter Mount 

Everests, deep!

US_082-083_What_at_the_bottom_of_the_ocean.indd   83 24/10/18   5:27 PM



84 BLUE PLANET

B
el

ow
 t

he
 o

ce
an

’s 
su

rf
ac

e 
ar

e 
zo

ne
s,

 o
r 

la
ye

rs
, 

of
 w

at
er

. T
he

 d
ee

p
er

 t
he

se
 g

et
, t

he
 d

ar
ke

r 
an

d
 

co
ld

er
 t

he
y 

b
ec

om
e.

 T
he

 t
w

ili
g

ht
 z

on
e 

is
 t

he
 

se
m

id
ar

k 
se

co
nd

 la
ye

r. 
Ve

ry
 d

iff
er

en
t 

ty
p

es
 o

f 
cr

ea
tu

re
s 

liv
e 

in
 e

ac
h 

zo
ne

.  

W
he

re
 is

 th
e

 o
c

e
a

n’
s 

tw
ili

g
ht

 z
o

ne
?

Q
ui

c
k 

q
ui

z
? 1.

 W
ha

t 
is

 b
io

lu
m

in
es

ce
nc

e?
 

2.
 W

hi
ch

 o
ce

an
 z

o
ne

 d
o

 
se

ah
o

rs
es

 li
ve

 in
? 

3.
 D

o
 g

ia
nt

 s
q

ui
d

s 
ex

is
t?

 

Se
e 

p
ag

es
 1

32
–1

33
 fo

r t
he

 a
ns

w
er

s.

Tw
ili

g
ht

 z
o

ne
 

66
0 

to
 3

,3
00

 f
t 

(2
00

 t
o

 1
,0

00
 m

)
Le

ss
 s

un
lig

ht
 re

ac
he

s 
th

e 
w

at
er

 in
 

th
is

 z
o

ne
. I

t 
is

 d
ar

ke
r 

an
d

 c
o

ld
er

 
th

an
 t

he
 z

o
ne

 a
b

o
ve

 b
ec

au
se

 o
f 

th
e 

la
ck

 o
f s

un
lig

ht
. 

Su
nl

it 
zo

ne
 

0 
to

 6
60

 f
t 

(0
 t

o
 2

00
 m

) 
Su

nl
ig

ht
 e

as
ily

 re
ac

he
s 

th
e 

m
an

y 
cr

ea
tu

re
s 

in
 t

hi
s 

sh
al

lo
w

 z
o

ne
.

C
ha

in
  

ca
t 

sh
ar

k

Sq
ui

d

La
nt

er
n 

fis
h

Sw
o

rd
fis

h

Se
al

H
am

m
er

he
ad

 
sh

ar
k

Se
a 

tu
rt

le

K
ill

er
 w

ha
le

Se
ah

o
rs

e

US_084-085_Where_is_the_Ocean_s_twilight_zone.indd   84 19/09/18   10:19 AM



85

H
ag

fis
h

H
o

w
 d

o
 d

e
e

p
-s

e
a

 
fis

h
 f

in
d

 fo
o

d
?

Bi
o

lu
m

in
e

sc
e

nc
e

C
re

at
ur

es
 o

f t
he

 d
ee

p
 o

ce
an

 u
se

 
ch

em
ic

al
s 

in
 t

he
ir 

b
o

d
ie

s 
to

 c
re

at
e 

lig
ht

, c
al

le
d

 b
io

lu
m

in
es

ce
nc

e.
 

Ex
p

a
nd

a
b

le
 s

to
m

a
c

hs
So

m
e 

d
ee

p
-s

ea
 fi

sh
 h

av
e 

la
rg

e 
ja

w
s 

an
d

 s
to

m
ac

hs
 t

ha
t 

ex
p

an
d

, 
al

lo
w

in
g

 t
he

m
 t

o
 e

at
 fi

sh
 b

ig
g

er
 

th
an

 t
he

y 
ar

e.

M
id

ni
g

ht
 z

o
ne

   
3,

30
0 

to
 1

3,
10

0 
ft

 
(1

,0
00

 t
o

 4
,0

00
 m

)  
A

ll 
su

nl
ig

ht
 is

 a
b

so
rb

ed
 

b
y 

th
e 

w
at

er
 a

b
o

ve
, 

cr
ea

tin
g

 a
 d

ar
k 

an
d

 c
o

ld
 

w
o

rld
. S

o
m

e 
an

im
al

s 
m

ak
e 

th
ei

r 
o

w
n 

lig
ht

.

A
b

ys
s 

 
13

,1
00

 t
o

 2
0,

00
0 

ft
 

(4
,0

00
 t

o
 6

,0
00

 m
)  

Pr
es

su
re

 fr
o

m
 t

he
 w

at
er

  
ab

o
ve

 p
us

he
s 

d
o

w
n 

o
n 

fis
h.

 It
 is

 fr
ee

zi
ng

 c
o

ld
. 

H
a

d
a

l 
B

el
o

w
 2

0,
00

0 
ft

 (6
,0

00
 m

)  
Fe

w
 c

re
at

ur
es

 c
an

  
su

rv
iv

e 
he

re
 d

ue
 t

o
 t

he
  

to
ta

l d
ar

kn
es

s 
an

d
  

m
as

si
ve

 p
re

ss
ur

e 
fr

o
m

  
th

e 
w

at
er

 a
b

o
ve

.
G

ia
nt

 t
ub

e  
w

o
rm

G
ia

nt
 a

m
p

hi
p

o
d

Tr
ip

o
d

 fi
sh

Se
a 

p
ig

B
ar

re
le

ye

Fo
o

tb
al

lfi
sh

Ti
b

ur
o

ni
a 

je
lly

fis
h

D
um

b
o

  
o

ct
o

p
us

Fr
ill

ed
 

sh
ar

k

US_084-085_Where_is_the_Ocean_s_twilight_zone.indd   85 19/09/18   10:19 AM



US_086-087_Up_in_the_air_opener.indd   86 19/09/18   10:19 AM



The weather is different around the world and  
changes from season to season. Rain and lightning 

form inside clouds that float across the sky. Powerful 
winds cause amazing weather spectacles, such as 

microbursts, hurricanes, and tornadoes.

Up in 
the air
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88 UP IN THE AIR

Is there air  
in space?
Air in the Earth’s atmosphere 
contains tiny particles of gas. You 
breathe in billions of these with 
each breath. There are fewer gas 
particles the higher up you go. 
Space begins where gas particles 
are too few and far apart to 
make air we can breathe. 

How is air different 
from space? 
Particles of gas are more 
closely packed together in air 

than they are in space. We 

breathe in a gas called oxygen 

to survive, which makes up 

around 21 percent of the air. 

Air particles Particles in 
space

Solar wind from 

the sun flows 

through space. It is 

plasma, which is like  

a hot gas, glowing 

with energy.
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How does a  
spacecraft fly?

Modern spacecraft 
Superheated gases expand from burning 
fuel inside modern rockets. This pushes 
the rocket forward. 

Future rockets 
Future rockets may use light itself as 
fuel. The light would be converted into 
energy to move the craft forward. 

Quick quiz?

See pages 132–133 for the answers.

1. What is solar wind?
a) Air blowing in space
b) Plasma from the sun
c)  A spacecraft powered  

by the sun 

2. Why does the flag look like 
it’s blowing on the moon?
a) It is blowing in the wind
b) The astronaut is blowing it
c)  There’s a secret rod along 

the top that holds it up 

Flying the flag
It looks like there is wind 
blowing this flag, but the  
flag is actually hanging 
from a rod along the top! 
Like space, the moon has 
no atmosphere.

Particles
Gas particles in  
space are so far 
apart that it is  
nearly a vacuum,  
or empty space. 
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The sky can change color from blue  
to dusky red because of sunlight. 
Light is made up of different colors. 
The air breaks light up, or scatters it, 
into separate colors in the sky. 

Why are 
there colors 
in the sky?

Quick quiz?
1. Which color is most easily 

scattered by the air? 

2. How many colors of the 
rainbow are there? 

3. What color are  
dusty skies? 

See pages 132–133 for the answers.

Yellow sky
When smoky, hazy, or dusty 
skies occur, light is scattered 
into yellowy-orange colors.

Blue sky
A clear blue sky is the normal color 
of light as it enters the atmosphere. 
This is because blue light is most 
easily scattered by the air.
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How rainbows 
are formed
Sunlight contains all the 

colors of the rainbow. 

When it rains, raindrops 

in the air bend the light. 

This separates the light 

into all of its colors.

Light comes 
from the sun.

The colors form  

a rainbow.

Light is bent  
into different 
colors.

Light bent through  
a raindrop

Sunset 
As the sun sets, its light must pass 
through the atmosphere sideways. 
Light is scattered into brilliant 
reds, yellows, and oranges.
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It takes a year for the Earth to orbit 
(circle) the sun. During this time, 
the sun’s energy gives us warmth 
and light. However, the Earth is 
tilted. Parts of the Earth get 
more or less energy 
depending on whether 
they’re tilted toward or 
away from the sun. This 
creates the seasons.

Why do we  
have seasons?

Summer
During summer, your  
half of the Earth is 
tilted toward the sun. 
Summers are typically 
hot, and days are long.

Fall
This season takes 
place when your half of 
the Earth begins to tilt away 
from the sun. The leaves on 
many trees change color.

Quick quiz?
1. How many days does it 

take the Earth to orbit  
the sun? 

2. Do all animals hibernate?  

3. Do seasons take place at 
the same time around  
the Earth?

See pages 132–133 for the answers.

New York 
City
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Spring
We experience spring when  
our half of the Earth begins  

to tilt toward the sun. The 
weather turns warmer, 

and plants blossom.

Winter
When the half of the 

Earth you live on is 
tilted away from the sun, 

winter occurs. Winters are 
typically cold, and the  

days are short. 

How do seasons 
affect animals?

Hibernation
Many animals cannot find food during the 
cold winter months, so they go into a deep 
sleep, or hibernate, until spring comes.  

Migration
Some animals just get up and move when the 
weather gets cold! Some birds fly to warmer 
places in the winter months. 

Winter coats
Many animals change their bodies in winter. 
They get thicker, warmer coats. Arctic hares 
turn white to hide in snow! 

The 
Earth’s 
axis
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94 UP IN THE AIR

Sunlight does not strike the Earth 
evenly, so some places receive more 
of its heat than others. This creates  
hot or cold areas, called climate zones. 
Other things affect temperature too.

Why are places 
hot or cold?

Mountain climate
High-up places such as 

mountains are cold. The air 
gets thinner and colder as 

you move higher up into  
the atmosphere. 

Tropical
The tropics are just north and 

south of the equator, in the 
equatorial zone. They are 

typically hot regions and can 
be very dry or steamy! 

Hot equator
The equator is the circle 

around the middle of the 

Earth. It gets the most direct 

sunlight and is one of the 

hottest areas on our planet. 

Axis

Equator

Sun
Earth

Boreal
Boreal, or taiga, climates have 
very long, cold winters and 
short, cool summers. They are 
typically found toward the top 
of the Earth, in places such as 
Canada or Siberia in Russia.

US_094-095_Why_are_places_hot_or_cold.indd   94 24/10/18   5:27 PM



95

Temperate
Areas between the 
tropics and the polar 
regions are known as 
temperate zones. Here, 
temperatures alternate 

between cold and  
warm seasons.

Polar
These zones at the top 

and bottom of the Earth 
are the coldest places. They 

receive the least sunlight of 
any part of the planet.

Arid
Arid, or dry, climates contain  
grasslands or deserts that 
receive very little rainfall.  
Deserts can be extremely hot 
during the day and cold at night.

Mediterranean
Lands around the Mediterranean  
Sea have hot, dry summers and cool,  
often wet winters. These areas rarely  
get very cold because they are warmed 
all year round by the nearby sea.

?

Why is Mount Kilimanjaro  
icy if it is in Tanzania, which is 
on the hot equator? 

See pages 132–133 for the answer.

Picture quiz

Climate zone key

Mountain

Polar

Temperate

Boreal Arid

Tropical

Mediterranean

How does the  
Gulf Stream affect  
the climate?

This is a current  
of warm water in 
the North Atlantic 
Ocean. It brings 
warm tropical 
waters northward. 
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The sun heats liquid water on the 
ground. This turns the water into a gas, 
which rises. High up in the sky, the gas 
cools down to form water droplets and 
ice crystals. These fall to the Earth when 
they become too heavy.

Why does water 
fall from the sky?

Water
Rain refills liquid 
water sources such 
as rivers. 

Water vapor
Liquid water 
becomes a gas  
in warm sunlight  
or when the air 
pressure decreases 
due to wind. Water 
vapor becomes  
part of the air.

How do people study 
rain and snow?

Meteorologists study 
the weather. They  
use radar to look at 
the liquid water and 
ice inside clouds, 
called precipitation.

Water 
vapor

Liquid 
water

What is 
evaporation? 
Liquid water becomes a 

gas called water vapor 

when it is heated or 

changes pressure. This 

process is called 
evaporation. In nature, 

the sun’s heat turns the 

water into vapor.  Heat
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Clouds
The air gets colder  
higher up. Water vapor 
condenses, or cools down, 
to form water droplets. 
These produce clouds.

Rain
Tiny water droplets in clouds  
get bigger as more droplets 
join them. They become too 
heavy and fall as rain.

Quick quiz?

See pages 132–133 for the answers.

1. What is the name of the 
process in which a liquid 
turns into a gas when it is 
heated but not boiled? 

2. What is water vapor? 

3. What are scientists that 
study the weather called? 

There is the same 

amount of water on 

the Earth now as 

when oceans first 

formed, 3.8 billion 

years ago.
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People have tried using 
technology to turn water 
droplets and ice crystals inside 
clouds into rain or snow. This 
process is called cloud 
seeding. It has been used to 
increase snowfall in some 
places. However, some 
scientists think it does not 
work very well.

Can humans 
make it rain? Aerial seeder

Aircraft carry machines that 
inject chemicals into clouds. 
These chemicals could be bad 
for the environment.

What is a  
microburst?

Microbursts are huge, natural downdrafts of 
wind caused by the sudden cooling of air high  
in the atmosphere. The rush of wind can  
cause damage to aircraft. 

Table salt 

can be used to 

seed clouds. It 

causes water 

droplets to join 

together as 

raindrops. 
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Quick quiz?
1. Which household 

substance can be used  
to seed clouds? 

2. Can we make it rain 
without clouds? 

3. What joins together  
to form rain?  

See pages 132–133 for the answers.

Seeding
Different chemicals are used. 
Some attract water droplets, 
which join together to form  
rain. Others attract ice crystals  
to form large snowflakes.

Clouds
Clouds that contain lots 
of water droplets and 
ice crystals are often 
the targets of seeding.
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The number of humans on the Earth has 
continued to grow throughout history. Our 
planet provides water, food, air to breathe, 

and fuel to create energy. We have changed 
the Earth in many ways and need to make 

sure we take care of it.

Living on 
the Ear  th
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108 LIVING ON THE EARTH

At the last count, there were more than 7.5 billion 
people on the Earth. If we all stood next to each 
other in a line, it would stretch around the world 
more than 88 times! We need to make sure there 
are enough resources, such as food and water, 
for everyone.  

How many people 
live on the Earth?

Overpopulation
The population of the 
Earth is growing. There 
are only enough natural 
resources for about  
10 billion people. 

Which natural resources 
are essential for  
human survival?

Food
Most food is grown on 
farms and transported  
to stores. Scientists are 
researching other ways 
to get food in case we 
run out of space to farm. 

Water
Clean water is hard  
to get in areas where 
there aren’t lakes or 
rivers. Water can’t be 
made, so we have to 
share what’s there. 
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Tokyo
Japan’s capital, Tokyo,  

is one of the world’s largest 
cities. There are almost 

16,000 people 
 per square mile. 

World population 
Every country in the world has  
a different-sized population. 
Some populations are growing 
at a fast rate. Others, such as 
Japan, are actually shrinking.  

World population  
by continent  

Key

Quick quiz?
1. How many people can  

the world’s natural 
resources support? 

2. Is the world’s population 
growing? 

3. What is the capital  
of Japan?

See pages 132–133 for the answers.

Least 
populated

Most 
populated
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Carta
gen

a,
 C

ol
om

b
ia

For hundreds of thousands of 
years, humans have lived in tribes. 
Over time, these groups grew  
and combined. People moved  
to new areas and developed their 
own cultures and governments, 
eventually forming countries.

How do  
countries begin?

Explored land 
Early humans explored 
the Earth by land and by 
sea. The first humans 
arrived in South America 
over 15,000 years ago.

Colonies
Throughout history, 
people have always 
traveled from one 
country to another. 
Sometimes these 
people claimed the 
new land as their 
own, but they often 
took land from people 
already living there.

Quick quiz?
1. What is the oldest country 

that exists today?  

2. Which mountain  
range separates  
France and Spain?  

3. Which country controlled 
almost a quarter of the 
world in the 1900s?  

See pages 132–133 for the answers.

North America

South America

Antarctica

Pala
ce

, U
ni

te
d

 S
ta

te
s

Virg
in

ia
 G

ov
er

no
r’

s 
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P
yr
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 F
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Farms along

Carta
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b
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Island countries
Islands are often isolated and 
develop into single countries 
with the ocean surrounding 
them. Both Australia and New 
Zealand are “island” countries.

Natural 
boundaries
Landforms, such as 
mountain ranges, 
deserts, rivers, and 
oceans, can form barriers 

that separate distinct 
cultures. Many of these 

features create borders 
between countries. 

Farming 
together
Early people  
lived together  
in settlements  
to produce food. 
Farming meant 

people could stay in 
one place rather than 

moving around to hunt.

Conquered land
Many countries have fought 
wars to gain land or resources 
from other countries. In the 
early 1900s, Britain controlled 
almost a quarter of the world.

Australasia

Asia

Africa

Europe

Languages
Languages allow people to 
communicate. They may change over 
time as new words are invented.

Religion
Religions provide a set of beliefs 
around which people gather 
together. Countries may have one 
main religion, or many.

Culture
Culture is the art, beliefs, language, 
and traditions of a people that 
develop over time. It makes each 
country unique. 

What makes a country unique?

the Nile, Egypt
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112 LIVING ON THE EARTH

Humans live on every continent  
and have changed the surface of the 
Earth forever. We use many natural 
resources, shape the land, and  
build huge cities.

How have  
we changed  
the Earth?

Dammed lake
The O’Shaughnessy  

Dam in California 
created the Hetch 
Hetchy reservoir. It 
flooded a whole valley 
with water.

River valley
Damming a river changes the 
landscape dramatically. The lake 
created behind a dam floods the 
ground and covers trees.

?

What is this ancient creature 
that was hunted to extinction 
by humans? 

See pages 132–133 for the answer.

Picture quiz

Before After
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Over 83 percent of 

land on the Earth 

has been changed 

by humans.

Modern city
Cities can be huge and produce 
lots of waste. Tall skyscrapers 
change the skyline, like those  
in Panama City, Panama.

Growing town
Even small towns change the land 
around them. Farms are built to grow 
food, the course of rivers can be 
changed to provide water, and forests 
are cut down to make space for houses.

Before After

How else have we 
affected the Earth?

Farming
We have built farms over large 
areas of the Earth’s surface to raise 
animals and grow crops, such as 
rice. Forests are often cleared to 
make space for farms, and rivers 
are diverted to water crops. 

Deforestation
Forests are cut down to clear 
land for farms and cities and  
to produce wood for building  
or fuel. Without trees, soil can 
wash away, and the land can 
become a desert.
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114 LIVING ON THE EARTH

How tall can a 
building be?
Currently being built  
in Saudi Arabia, the 
Jeddah Tower will 
open in 2020. It will  
be the tallest building 
ever, at over 0.6 miles 
(1 km) high.

2,073 ft 
632 m

Shanghai 
Tower

Berlin TV 
Tower

1,207 ft 
368 m

Cities are places where large groups of 
people live close together. In cities, people 
often have access to useful services such  
as hospitals, schools, and stores.

What is a city?

Religion
Places where people 
can practice religion, 
such as cathedrals, have 
always been a major 
part of city life.

Stores
Cities may have first started  
so that people could trade,  
or exchange, goods. Modern 
cities have stores that sell goods.

Education
City governments are 
often in charge of  
schools. Universities 
provide education for 
older students.

3,307 ft 
1,008 m

Jeddah 
Tower

Berlin, Germany
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Health and safety
City hospitals help provide 
health care for people. 
Ambulances zoom through  
the air and on the ground to 
take people to the hospital.

Government
Cities are managed by 
governments. Their job  
can include keeping people 
safe by enforcing laws to 
stop bad behavior.

Public 
transport
Different forms  
of transportation, 
such as buses, rental 
bikes, subways, and 
streetcars, allow 
many people  
to travel quickly 
around a city.

Have there always  
been cities?

Cities may date back as far as 10,000 
years ago. Cities grew from towns, which 
were likely begun so that groups of 
people could better protect themselves 
and trade goods with others. 

According to legend, which 
twins built the city of Rome  
in Italy? 

?

See pages 132–133 for the answer.

Picture quiz

Berlin TV 
Tower
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116 LIVING ON THE EARTH

Keeping the billions of people 
on the Earth alive requires a lot 
of food! Many groups of people 
rely on wheat to make bread and 
pasta. Wheat is grown in places 
with the right climate and soil 
and then sent around the world.

How do we  
feed everyone?

Combine harvester
Machines help us produce lots 
of food. Combines are used to 
collect much more wheat than 
people can gather by hand.

Wheat
Wheat grains are 
separated from the 
stalks. The grain is 
stored in tall buildings 
called silos to protect  
it from insects and rain. 
 

Staple crops
Wheat, corn, soybeans, and 
rice are staple crops available 
around the world. These are 
grown in places with the right 
soils and climates.

Corn

Rice

Soy
bean
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Wheat field
Vast fields of wheat can be  
seen in Kansas. Around the 
world, wheat is used to 
make flour for pasta, bread,  
and cakes.

Quick quiz?

See pages 132–133 for the answers.

1. Which crop is usually used 
to make bread? 

2. Which machine is often 
used to gather wheat? 

3. What is the farming of 
animals also known as?

China, 

India, Russia, 

and the United 

States are the largest 

producers of food 

crops in the 

world.

How else do  
we get food?

Fishing
Fishing is a major source of food for 
regions bordering bodies of water. Fish, 
shrimp, and other marine life are often 
farmed in oceans, lakes, and rivers.  

Animal farming
Animal husbandry is the farming of animals 
for food. Cows, pigs, chickens, and other 
animals are raised for their meat. 

Gathering
Early humans gathered nuts, berries, and 
fruit in the wild. The finding and gathering 
of these foods still occurs today. 
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118 LIVING ON THE EARTH

To find our way around  
a new place, we need to 
know where we are and 
where everything else is. 
Maps describe the area 
around us. The pictures 
match up with real-life 
features that we can 
spot as we explore.

How do we find 
our way around?

Rivers
Blue lines show rivers and 
waterways. If you need to 
get somewhere by a blue 
line, look out for a river! 

Terrains
The shape of a 

landscape is called its 
terrain. Curved lines on maps, 
called contours, show hills.

Compass 
bearings
A compass shows the 
direction you’re going in, 
be it north, east, south,  
or west. The arrow points 
toward the Earth’s 
magnetic North Pole. 

Roads
White or black lines on a 
map usually show roads. 
The thicker the line, the 
bigger the road.

Waverley
Station

Bus
Station

Haymarket
Station
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True or false??

See pages 132–133 for the answers.

1. The prime meridian line 
runs through Europe.  

2. North is the direction 
toward the bottom of  
the Earth. 

3. Terrain is shown by 
pictures of trains.

Colors
Different colors on a map 
often match the features 
they’re showing. If 
you’re by a grassy area, 
look for green!

Landmarks
Areas have unique places, 
or landmarks. Maps often 
show these so that you 
can find them easily. 

Symbols
Pictures, or symbols, are 
used to show important 
features. A train station 
might be indicated by a 
train symbol, for example.

What are longitude 
and latitude?

Latitude is your distance north or south  
of the Earth’s equator. Longitude is how 
far you are east or west of Europe’s 
meridian line.  

Equator

Meridian 
line

Waverley
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120 LIVING ON THE EARTH

Millions of tons of plastic makes its way 
into our oceans each year. Lots of this 
comes from food or beverage packaging. 
We can help reduce the amount of plastic 
in oceans by using fewer plastic items or 
by recycling the ones we do use. 

How much plastic 
is in the ocean?

Some 

scientists think 

there will be more 

plastic in the  

oceans than fish  

by 2050!

Plastic 
pollution
Plastic is used to  
make everything 
from airplane parts 
to food packaging. 
Lots of this ends up 
in oceans.

Loose litter
Rainwater can carry 
plastic from trash cans  
or other garbage sites 
into rivers, which lead into 
the ocean.  
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Why is plastic bad 
for oceans?

Harmful to wildlife
Wildlife can get tangled up in plastic. 
This makes it hard for the animal to  
find food or escape predators. 

Plastic food
Sea life can accidentally eat tiny bits  
of ocean plastic, called microplastics. 
Plastic found in sea life could be harmful 
to humans who eat it. 

Quick quiz?
1. How much does the plastic 

in the Great Pacific 
Garbage Patch weigh? 

2. What are rotating ocean 
currents called? 

See pages 132–133 for the answers.

Great Pacific garbage patch
A huge patch of plastic can be found in the Pacif ic Ocean. It is around three times the size of France and contains about 88,185 tons of floating waste! 

Microplastics
Plastics in the ocean eventually 
break down into smaller 
pieces. Seawater contains 
billions of these tiny bits  
of plastic.

Garbage is pulled into large patches 
by rotating currents, called gyres.
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122 LIVING ON THE EARTH

If you recycle something, it gets 
turned into a new object. Many  
of the natural materials we use to 
make things will one day run out. 
Recycling human-made items  
means they don’t go to waste. 
Here’s how it works. 

What is recycling?

Sorting
Materials that can be 
recycled first need to 
be sorted by type. 
Plastic, glass, and 
cardboard are all 
recycled separately.

Plastic bottles
A material called polyethylene 
terephthalate, or PET, is found in 
most plastic bottles. This can be 
used to make new plastic objects.

Bales
The plastic is crushed 
and made into blocks 
called bales.

Plastic pellets
PET pellets can be  
melted down and poured 
into molds to make new 
objects, such as bottles.

Recyclable plastic is 
separated from other  
types of recycling.

Some, but not  
all, plastics can  
be recycled.
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What else can  
be recycled?

Paper
Paper trash is mashed up, mixed with 
water, and heated. This mixture is 
strained and rolled out into new paper. 

Metal
Metal that can be recycled is cleaned and 
heated until it melts. The liquid metal is 
then poured into bar-shaped molds. The  
metal cools and hardens into bars that 
can be shaped into new objects. 

1. All materials can be 
recycled. 

2. Materials that can be 
recycled need to be 
recycled by type. 

3. PET is a recyclable material 
found in plastic. 

See pages 132–133 for the answers.

Cleaning
Water separates 

the PET from the 
parts of the bottle that 
can’t be recycled. The 

heavy PET sinks. Labels and 
other materials that can’t be 

recycled float upward.

Flakes
The bales are chopped 
up into small flakes  
of plastic.

Melting and chopping
The PET flakes are melted. The 
liquid plastic hardens into a lump. 
The lump is chopped into pellets.

The melted PET 
hardens into a 
lump and is cut 
into pellets.

True or false??
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124 LIVING ON THE EARTH

We call a long, rainless period  
a drought. When a drought 
occurs, it can cause problems 
for plants, animals, and 
people. Droughts usually 
happen in dry areas and 
can last for many years. 

How bad is  
a drought?

Dust storm
Rain keeps soil stuck 
together and stops it from 
blowing away. Without rain, soil 
loosens into dust and is blown 
into huge clouds by the wind.

Wildfire
Dry winds fuel wildfires. 

These spread quickly 
through dried-out  

trees in forests.

It didn’t rain for  

14 years in Arica, 

Chile, between 1903 

and 1918!
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Quick quiz?
1. What was the Dust Bowl?

a) A giant bowl of dust
b) A drought in Australia
c) A 1930s drought in the 

southern High Plains of the 
United States 

2. What is a dust devil?
a) A type of coyote
b) A minicyclone
c) Smoke from a wildfire

Parched land
Without moisture from rain, soils  
crack and harden in the sun. The 

land becomes a dry, almost 
lifeless desert.

Crop failure
Crops need water to 

survive. In a drought, 
water sources can run 

out because they 
aren’t being 
replenished. This 
means farmers 
can’t keep their 
crops alive. 

Dust devil
Rapidly rising air from 

drought-hit land, heated by the 
sun, pulls in dirt and dust. This 

forms minicyclones called dust devils 
that roam the countryside.

See pages 132–133 for the answers.

How can we  
save water during 
a drought?

Take shorter showers
The average shower uses the equivalent 
of 270 glasses of water!

Farm fewer animals
Cows drink up to 20 times the amount of 
water that humans do. If we raised fewer 
cows for meat, we’d save a lot of water. 
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126 LIVING ON THE EARTH

The Earth’s climate changes 
naturally over time. The planet  
has been both warmer and colder  
in the past. We live in a relatively 
cool period today, but human 
activity is causing  
temperatures to rise.

Is the Earth getting 
warmer? 

56 million years ago
The Earth was quite hot in the 
past! About 56 million years  
ago, the Earth was so warm,  
there was no ice at the  
North Pole!

120  
years ago
The growth of 
factories increased 
the amount of 
greenhouse gases 
being released into 
the air, further 
warming the planet.

20,000  
years ago
Around 2.6 million 
years ago, the Earth 
began to cool. The 
ice that covered a 
lot of the planet 
only began to melt 
20,000 years ago.

12.6°F (7°C)
warmer than now

9°F (5°C)
colder than now

1.8°F (1°C)
colder than now
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Greenhouse 
gases 
The atmosphere acts like 

a greenhouse. The sun 

warms the Earth, and the 

atmosphere traps some 

of the heat. Certain 

gases, called greenhouse 

gases, trap extra heat.

The sun heats  

the Earth. 

The atmosphere 

traps the heat.
Greenhouse 

gases in  
the air trap 
more heat.Present day 

The Earth is getting 
warmer. Greenhouse 
gases from vehicles 
and power plants 
speed up natural 
warming. Awareness 
is helping bring  
about cleaner air.

?

Which planet has a  
thick atmosphere of 
greenhouse gases?

See pages 132–133 for the answer.

Picture quiz

80 years in  
the future 
The Earth may 
become warmer 
than today. Areas of 
ice may have melted 
into the oceans. This 
extra water could 
flood coastal areas.Current  

temperature
5.4°F (3°C)
warmer than now
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128 LIVING ON THE EARTH

Oxygen
Humans need to breathe 
in a gas called oxygen  
to survive. Trees release 
oxygen into the air.

Carbon dioxide 
Trees take a gas called 
carbon dioxide out of  
the air. This gas traps  
heat. Too much of it can 
make the Earth hotter. 

Trees help create the oxygen that we 
need in order to survive. Their roots 
take in water from the ground, which 
stops flooding. They can even increase 
the amount of rain in an area because 
the water evaporates from their leaves. 

How do trees 
help humans?
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Quick quiz?
1. What gas do trees release  

into the air? 

2. What is the name of the 
process in which plants 
make glucose? 

See pages 132–133 for the answers.

The human effect
When we burn fuel in cars or  
to power electricity plants, it 
produces carbon dioxide.  

How can eating  
insects save trees?

Forests are chopped down 
to make way for farmland. 
This is used to raise animals 
for meat. Some people 
choose to eat foods that 
aren’t produced using lots 
of land, such as insects. 

Photosynthesis 
Plants make their own food through  

a process called photosynthesis. They 

use sunlight, carbon dioxide, and 

water to make a type of sugar called 

glucose. Oxygen is also made and 

released into the air.

Oxygen is 
released.

Sunlight is 
absorbed.

Roots pull 
in water.

Plants 
breathe 
in carbon 
dioxide. 

Sun
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130 LIVING ON THE EARTH

Power plants that create electricity 
have mainly burned fossil fuels  
up to this time. Supplies of  
these fuels, such as crude oil, 
will become harder to find. 
Carbon dioxide is produced 
when fossil fuels burn, 
making the Earth warmer. 
People are slowly switching 
to different, less damaging, 
ways to make electricity.

What is  
the future  
of energy?

Wind energy
Large windmills contain turbines 
used to create electricity. Most 
turbines are on land, but  
they can also be built 
in the ocean.

Water
Water on the  
Earth flows downhill.
Hydroelectric power 
plants use this movement 
to create electricity.

Tidal energy
The movement of 

oceans in tides can 
be used to generate, 

or make, energy. 

Every  

10 seconds, 

enough crude oil 

to fill an Olympic 

swimming pool  

is taken out of  

the ground.
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Solar energy
Light from the sun provides solar 
energy. Solar panels can be installed 
almost anywhere but only generate 

power during  
the daytime.

Biofuel
Biofuels come from plants 

such as corn and sugarcane. 
These can be burned like fossil 
fuels in power plants or vehicles.

Nuclear energy
Huge amounts of energy 
come from splitting apart 
tiny particles. The radioactive 
materials used in nuclear 
plants must be stored safely.

Quick quiz
1. What is plant fuel called? 

2. What kind of energy does 
the sun provide?  

3. Which type of power plant 
uses radioactive material? 

See pages 132–133 for the answers.

?

How can we use less 
energy?

Riding a bike
Riding a bike uses only  
human energy, so it  
saves the Earth’s natural 
energy resources. It  
is cleaner for the 
environment and 
healthier for you!

Saving energy
Using less energy  
helps us stretch our 
energy sources further 
and makes them last 
longer. Turning off the 
lights helps us be good 
caretakers of our planet!
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Answers
Page 9 1) The sun came first.  
2) Around 4.5 billion years ago. 
3) The Earth is a rocky planet. 

Page 11 Aurora.

Page 12 1) A meteor that has 
fallen to the Earth. 2) No. The 
Earth moves around the sun.

Page 15 1) Yes. It is solid  
iron and nickel. 2) The 
asthenosphere. 3) No. The  
crust is broken into segments,  
or plates.

Page 17 1) True. 2) True.  
3) False. There is some  
gravity from bodies in space. 

Page 19 Jupiter. 

Page 21 1) 4 billion years old.  
2) Yes. Crocodiles are related  
to dinosaurs. 3) 65 million  
years ago. 

Page 23 A hippo.

 
 
 

Page 25 1) Over 2.17 miles 
(3.5 km) thick. 2) Around 10,000 
bce. 3) Yes. The location of New 
York City was under ice during 
the last ice age. 

Page 28 1) False. It formed  
from lava produced by 
volcanoes. 2) True. 3) False.  
The Barberton Greenstone  
Belt, South Africa, is believed  
to be the oldest.

Page 31 1) True. 2) False. It 
becomes rock when it cools  
and hardens.  

Page 33 1) Volcanic ash or  
mud. 2) Yellowstone National 
Park. 3) 380 ft (116 m). 

Page 34 1) False. Humus is  
the top layer. 2) True. 3) True.

Page 37 1) True. 2) True.  
3) False. Minerals are not alive. 

Page 39 1) b. 2) a.  

Page 41 1) About 18,000 years 
ago. 2) Weathering. 3) Yes.

 

Page 43 1) Mineral deposits.  
2) The Colorado River.  
3) Sandstone.  

Page 45 1) True. 2) False. They 
record movements of living 
things. 3) True. 

Page 47 1) False. It is in 
Antarctica. 2) False. Some 
deserts are very cold at night. 

Page 49 1) The surface of 
Thailand is made up of many 
caves and sinkholes. 

Page 51 1) A stalagmite grows 
from the floor. 2) No. It is mildly 
acidic and only wears away 
rocks. 3) A column. 

Page 53 1) Molten rock rises up 
through seafloor cracks and 
hardens. 2) The Anatolian plate. 
3) The Pacific Ocean plate. 

Page 55 1) True. 2) True.  

Page 57 1) Farmland. 2) Desert. 
3) The Amazon Rainforest. 

 

Page 59 1) False. It is a type  
of salamander. 2) False. A 
manatee is also known as a sea 
cow. 3) False. They are different 
species. 

Page 61 1) A habitat.
2) A grove of Aspen trees in 
Utah. 3) A tardigrade. 

Page 65 1) True. 2) False. Cold 
water is carried from the North 
and South Poles. 3) False. They 
are wind currents. 

Page 66 1) True. 2) True. 3) True.  

Page 69 1) The mineral halite  
or salt. 2) Seawater. 3) Yes. 
Seawater freezes at a lower 
temperature than fresh water.  

Page 71 1) Around 4.5 billion 
years old. 2) Yes. The Earth 
wobbles over long periods of 
time—about every 26,000 years!  
3) The sun. 

Page 73 1) True.  
2) True. 3) False. It is the Amazon 
River in South America. 
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Page 75 1) No. It is a lake.  
2) No. Seas do. 3) The Sea of 
Marmara is the world’s smallest. 

Page 76 1) The Atlantic Ocean. 
2) Angel Falls. 3) The Denmark 
Strait cataract. 

Page 79 1) The Antarctic ice 
sheet. 2) Around 90 percent.  
3) A chunk of ice in the ocean 
that is smaller than an iceberg 
or a bergy bit. 

Page 81 1) A long, winding 
ridge of sediment left by a 
glacier. 2) Yes. Glaciers move 
like rivers of ice. 3) The  
Lambert-Fisher Glacier  
in Antarctica. 

Page 82 1) A mid-ocean  
ridge. 2) Challenger Deep.  
3) Limestone.  

Page 84 1) Light created by 
animals using chemicals.  
2) The sunlit zone. 3) Yes.  
Giant squids exist. 

Page 89 1) b. 2) c. 

Page 90 1) Blue light.  
2) Seven main colors blend  
to form millions of shades.  
3) Yellow. 

Page 92 1) 365 days. 2) No. 
Only some animals who live in 
places with very cold winters 
hibernate. 3) No. Different 
places are tilted toward or away 
from the sun depending on the 
time of year. This means they 
have different seasons. 

Page 95 Mount Kilimanjaro is  
a mountain with a mountain 
climate, which means it gets  
cold even though it is near  
the equator.

Page 97 1) Evaporation.  
2) Water vapor is the gas  
version of water.  
3) Meteorologists. 

Page 99 1) Cirrus clouds.  
2) Precipitation.  
3) A cumulonimbus cloud. 

Page 101 1) True. It only 
sometimes strikes the tallest 
spot. 2) True. 3) True. 

Page 103 1) Table salt.  
2) No. Cloud seeding uses 
clouds to try to make rain  
fall. 3) Water droplets.
 
Page 105 1) The Enhanced 
Fujita (EF) scale. 2) A 
cumulonimbus cloud.  
3) The eye of the storm. 

Page 109 1) Around 10 billion.  
2) Yes. The population is 
growing. 3) Tokyo. 

Page 110 1) China. 2) The 
Pyrenees. 3) Great Britain.

Page 112 The woolly 
mammoth.

Page 115 Romulus and Remus.

Page 117 1) Wheat.  
2) A combine harvester.  
3) Animal husbandry. 

Page 119 1) True. 2) False. 
North is the direction toward 
the top of the Earth. South is 
downward. 3) False. It is shown 
by lines called contours. 

Page 121 1) About 88,185  
tons (80,000 tonnes). 2) Gyres. 

Page 123 1) False. Only  
certain types of material can  
be recycled. 2) True. 3) True. 

Page 125 1) c. 2) b. 

Page 127 Venus.  

Page 129 1) Oxygen.  
2) Photosynthesis. 

Page 131 1) Biofuel.  
2) Solar energy. 3) A  
nuclear power plant.
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Quiz your 
friends!

Who knows the most about  
the Earth? Test your friends  
and family with these tricky 

questions. See pages  
136–137 for the answers.

Questions

1. What is the name 
of the supercontinent 
that existed around 

330 million years ago?

5.
 What is fossilized poop called

?

9. How much  
warmer was the Earth  
56 million years ago?

10. What type 
of rock is made 

by lightning?

6. What are low,  
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3. How long would a day 
on

  

the Earth be without the m

oon
?

2. What is the 
imaginary circle 
around the middle  
of the Earth called?

13. What are tiny bits of 
broken-down plastic called?

15. How much  
of an iceberg is 
underwater?

14. What is the name  
of the landform that 
shoots out hot water?

12. What is the 
largest desert 
in the world?

4. What is  
the deepest 
ocean zone?

7. Which term 
refers to large 

areas of forestland 
being cut down?

11. What is the name 
of the line where 
space begins?

6. What are low,  

flu
ffy clouds called?

8. W
hic

h p
la

c
e

 holds the record for the  

 ho
tte

st te
m

perature on the Earth?
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Answers

13. Microplastics

8. The hottest temperature 
on record was at Death 

Valley, USA.

1. Pangaea

Earth into
 tw

o 
he

m
is

p
he

re
s.

2. The equato
r d

iv
id

e
s 

th
e

  

10. Fulgurite
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Answers 3. Without the moon, a 
day on the Earth would 
only be five to six hours 

long!  

15. 90 percent of 
an iceberg is 
underwater.

14. Geysers shoot 
out hot water  
and steam. 

9. The Earth was warmer by  
12.6°F (7 ºC) than it is today. 

4. Hadal is the 
deepest zone of 

the ocean.

6. Cumulus clouds

5. Coprolite

7. Deforestation

11. The Karman line

Earth into
 tw

o 
he

m
is

p
he

re
s.

2. The equato
r d

iv
id

e
s 

th
e

  

12
. Antarctica 

10. Fulgurite
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Glossary
acidic
Containing a chemical 
that can wear away 
certain materials

adaptation
When a species 
develops features to 
help it survive in a 
certain area

air
Gases that form the 
Earth’s atmosphere

artificial
Made by humans

ash
Small bits of rock that 
erupt out of volcanoes

atmosphere
Layer of gases 
surrounding the Earth

atoms
Tiny particles that 
make up gases, 
liquids, and solids

axis
Invisible line through 
the center of the Earth, 
around which the 
planet rotates 

bacteria
Small living things  
that can usually be 
seen only with a 
microscope

 

bedrock
Layer of rock beneath 
the ground

biome
Area where living 
things share common 
features that help them 
survive in their climate

boreal forest
Cold biome with 
freezing temperatures 
for around half the 
year, also known  
as taiga

carbon dioxide
Gas found in  
the atmosphere  
that makes the  
Earth warmer

climate
Usual temperature  
and amount of 
precipitation in  
a specific area

cloud
Floating mass  
of water droplets  
or ice crystals

continent
Huge area of land, 
usually made up of 
different countries

core
Extremely hot  
center of the Earth

crust
Outer rocky layer  
of the Earth

current
Flow of water, air,  
or electricity

desert
Area that receives  
very little precipitation, 
such as rain or snow

earthquake
Shaking of the Earth 
due to the activity  
of plates beneath  
the surface

ecosystem
Community of living 
things in an area

energy
Force that causes 
things to happen,  
such as movement

equator
Imaginary circle 
around the middle  
of the Earth

erosion
Movement of rock by 
wind, rain, or ice from 
one place to another

evaporation
Process of liquid water 
being heated to 
become a gas

extinction
When a species  
dies out completely

fossil
Remains of a plant  
or an animal or its 
activities preserved  
in stone

gemstone
Beautiful or valuable 
type of mineral

glacier
Large body of ice  
that slowly moves 
across land like a river

government
Group of people that 
run a country, city, etc.

gravity
Force that pulls  
things together

habitat
Area where a  
type of animal  
usually lives

Karman line
Imaginary line marking  
the place where the 
Earth’s atmosphere 
ends and space begins

landform
Natural, rocky feature 
found on land or at the 
bottom of the ocean
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lava
Molten rock that  
has erupted above  
the ground

lightning
Electrical charge  
that forms in clouds, 
caused by ice crystals 
and water droplets 
crashing into  
each other

magma
Molten rock beneath 
the ground

Mediterranean
Area around the 
Mediterranean  
Sea with typically  
hot summers and  
cool winters

mineral
Natural solids made 
up of crystal shapes

molten
Something that has 
been melted into  
a liquid

moon
Natural body that 
orbits the Earth

ocean
Large body of water 
that is not enclosed  
by land 

orbit
Circular path of an 
object being pulled  
around another body 
by gravity

oxygen
Gas in the atmosphere 
that both land animals 
and fish breathe

petroleum
Natural liquid made 
from the remains of 
buried plants and 
animals

planet
Huge, spherical  
object found  
naturally in space

plastic
Artificial material used 
to make many items, 
which does not break 
down easily

plate
Large segment of rock 
beneath the Earth’s 
surface, forming part 
of the Earth’s crust

polar
Icy area that is near  
the North or South 
Pole and is cold all 
year round

poles
Imaginary points at  
the top and bottom  
of the Earth

population
Number of people  
in an area

precipitation
Water that falls from 
clouds as liquid or ice

pressure
Force of something 
pressing on another 
object

season
Period of similar 
weather at a certain 
time of the year

sediment
Small pieces of rock, 
such as sand

solar
Relating to the sun

solar system
The sun and bodies 
that orbit it

species
Type of animal or plant

star
Huge body of burning 
gas in space

temperate
Mild climate zone  
that usually has 
warm summers  
and cool winters

thunder
Sound made by air 
expanding in clouds 
because it has been 
heated by lightning 

tides
Movement of oceans 
caused by the pull of 
gravity from the moon 
and the sun

tornado
Column of spinning 
wind extending from 
storm clouds down to  
the ground

tropical
Warm climate zone 
close to the equator

volcano
Crack in the Earth’s 
surface through which 
molten rock erupts

weathering
When small pieces  
of rock are broken off 
larger rocks by wind, 
rain, or water
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Index
A
abyssal zone  85
aerial seeders  102
asthenosphere  14, 15
Africa  25
air  88–89, 90–91,   
 128
alligators  59
alpine deserts  47
altostratus  98
Amazon River  72
amber  45
amoebas  21
Angel Falls  77
animals
 biomes  56–57
 deserts  47
 farming  117, 125,  
  129
 fossils  44–45
 moss  60–61
 nocturnal  71
 oceans  84–85, 
  121
 salt water  69
 seasons  93
 in soil  34–35
 swamps  58–59
Antarctica  46, 80

Arctic  25
ash clouds  31
atmosphere  10–11, 88, 
 89, 90–91, 94, 127
axis, Earth’s  12

B
bacteria  21
Baikal, Lake  74–75
beaches  41, 101
biofuel  131
bioluminescence  85
biomes  56–57
birds  20, 21
boats  58
boreal forest  56
boundaries, natural  
 111
bridges, natural  43
buildings, tall  113, 114

C
cables, submarine  83
calcium  36
calderas  31
canyons  43
carbon dioxide  50, 
 128, 129

Caspian Sea  75
caves  48, 50–51
Chile  53
China  52
cinder cones  31
cirrocumulus  98
cirrus  98
cities  113, 114–115
climate change  
 126–127, 130
climate zones  94–95
clouds  97, 98–99, 
 100, 102–103,104
colonies  110
compasses  118
concrete  39
coniferous forests  57
conquests  111
continental crust  15
continents  9, 22–23
convergent plates   
 53
coprolites  44
coral reefs  54, 82
core, Earth’s  9, 14, 
 33
corona  10
countries  110–111
crops  116, 125

crust, Earth’s  9, 14, 15   
crystals  37
culture  111
cumulonimbus  99
cumulus  99
currents
 ocean  65, 76–77, 
  94
 wind  64, 67
cycling  131

D
dams  112
daylight  13
days, length of 
 70
Dead Sea  75
death  44
decomposition  34, 44
deforestation  113, 
 129
Denmark Strait 
cataract  76–77
deserts  46–47, 56,  
 125
diamonds  38
dinosaurs  20, 21, 23
divergent plates  53
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DNA  21, 24
droughts  124–125
dust devils  125
dust storms  124

E
Earth, formation of  
 8–9
earthquakes  52–53
earthworms  35
eclipses  13
education  114
electricity  129,  
 130–131
energy, future  
 130–131
equator  24, 25, 94, 
 119
erosion  35, 42–43
erratics  81
eruptions, volcanic  
 30–31
eskers  81
Europe  25
evaporation  96
evolution  20–21
exosphere  10
exploration  110

F
fall  92
farming  57, 111, 113, 
 116–117
filtering  68
fish  69, 84–85, 
 121
fishing  117
floods  127, 128
food  36, 58, 85, 
 108, 116–117, 
  129
forests  56–57, 113
fossil fuels  129, 130, 
 131
fossils  21, 23, 44–45
fulgurites  101

G
gemstones  36, 37
geysers  32–33
glaciers  24, 78, 
 80–81
Gobi Desert  46
Goldilocks zone  18
government  115
Grand Canyon  41
granite  38
grassland  56

gravity  8, 16–17
greenhouse gases  
 126, 127
Greenland  80
ground rods  101
Gulf Stream  94

H
hadal zone  85
headwaters  73
health and safety  115
hibernation  93
Himalayas  28–29
horizon layers  34–35
hot springs  32
hurricanes  105
hydroelectric energy  
 130
hydrothermal vents 
 83

I
ice  40, 126, 127
ice age  24–25
ice sheets  25, 78
icebergs  78–79
igneous rock  29, 39
insects  129
interglacial  25
islands  54–55, 111

K
Karman line  10
Kepler-62f  19
Khone Falls  77
Kola Superdeep 
 Borehole  15

L
lakes  72–73, 74–75,   
 112
languages  111
latitude  119
lava  29, 30–31
lava tubes  50
life
 on Earth  21, 70
 on other planets  
  18–19
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light  12–13, 90–91
lightning  100–101
lightning rods  100
limestone  39, 48, 50
lithosphere  14
longitude  119

M
magma  15, 30, 31
mammoths  24
manatees  59
mangroves  58
mantle  14
maps  118–119
marble  38
marine biomes  57
marine sinkholes  48
Mars  18–19, 72
Mauna Kea  29
medicines  37
Mercury  11, 18
meridian line  119
mesosphere  11
metal  123
metamorphic rock  39
meteorites  13
meteorologists  96
meteors  13, 70
microbursts  102
midnight zone  85
migration  93

minerals  34, 36–37, 38, 
 43, 68, 69
moon  70–71, 89
moraines  81
moss  60–61
molds  45
mountains  28–29, 94
mud pots  32

N
natural resources  108,  
 112, 113
nematodes  61
Neptune  11
night  12
North America  24
nuclear energy  131

O
oceanic crust  15
oceans  8, 23, 64–65,  
 71, 74, 76–77
 bottom of  82–83
 marine biomes  57
 plastic in  120–121
 zones  84–85
oil  130
orbits  8, 17, 92
oxygen  18, 88, 128,  
 129

P
Pacific Ring of Fire  53
paleontologists  45
Pangaea  22
Panthalassa  23
paper  123
peat  35
photosynthesis  129
pillow basalt  82
planets, habitable  19
plants  18, 35, 36, 37
 biofuels  131
 biomes  56–57
 carnivorous  58
 deserts  47
 fossils  23
 seasons  92–93
plastic  120–121,  
 122–123
plate boundaries  52
polar regions  57, 95
poles  12
pollution  120–121
population  108–109
porous rock  32
pumice  55

R
rain  96–97, 98, 124
 acidic  48, 49, 50–51
 human-made  
102–103

rainbows  91
rainforests  56
recycling  120, 122–123
religion  111, 114
Rhine River  72
rivers  40, 72–73, 96,  
 112, 118
 underground  51
roads  118
rockets  89
rocks
 building with  38–39
 caves  50–51
 erosion  42–43
 fossils  44
 sinkholes  48–49
 weathering  40–41
rotation  8, 12, 70
rotifers, bdelloid  61

S
salt water  68–69, 75
sand  41, 101
sand dunes  43
sandstone  42
sandy soil  35
seamounts  54
seas  74–75
seasons  92–93, 95
seaweed  69
sediment  42, 44, 81
sedimentary rock  39

US_140-143_Index.indd   142 24/10/18   5:27 PM



143

seeding  102–103
settlements  111
shield volcanoes  31
shipwrecks  82
shopping  114
silicates  37
sinkholes  48–49
siren, lesser  59
sky color  90–91
snow  96, 102
soil  34–35
solar energy  131
solar wind  88
South America  24, 110
space  10, 16, 88–89
space debris  8, 70
spacecraft  89
spring  93
stalactites  50, 51
stalagmites  50, 51
starfish  69
stars  71
static electricity  100
steam  18, 32, 33
stilt houses  58
storms  100–101,  
 104–105
stratocumulus  99
stratosphere  11
stratovolcanoes  30
stratus  99
summer  92

sun
 birth of  8
 heat and light from  
  12–13, 18, 91, 92,  
   94, 131 
 solar wind  88
 temperature  10
sunlit zone  84
sunset  90
supercontinent  22–23
surfing  66, 67
swamps  58–59

T
tardigrades  61
tectonic plates  28,  
 52–53
teeth  36
temperate forests  57
temperate zones  95
temperatures  18, 19,  
 94–95, 126–127
thermosphere  11
thunder  100
tidal energy  130
tides  71
till, glacial  81
tilt, Earth’s  92
Tokyo  109
Toma, Lake  72–73
tornadoes  104–105
towns  113

trace fossils  45
transform plates  53
transportation, public
 115
trees  56–57, 61, 113,  
 128–129
tropics  94
troposphere  11
tundra  57
Turkey  52
turtles, softshell  58
twilight zone  84

U
United States  53

V
vacuums  89
vegetables  36
Venus  11, 18
volcanic islands  54
volcanoes  29, 30–31
 underwater  54, 55,  
  83

W
waste  120–123
water
 drinking  68–69
 energy  130

 erosion  42
 fresh water  74–75
 and life  18, 19
 resources  108
 saving  125
 superheated  32–33
 vapor  96, 98
 weathering  40
waterfalls  76–77
the Wave (Arizona)  
 42–43
waves  64, 66–67
weather  70, 95, 96–97
weathering  29, 40–41,  
 50
wetlands  57
wheat  116–117
whirlpools  65
wildfires  124
wind
 currents  64, 67
 energy  130
 high-speed  104–105
 polar easterlies  64
 weathering  40
winter  93
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