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Index Words that look like this 
are explained in the 

glossary on page 31. 
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What Is a Map? 
Maps are diagrams that show parts of the world and how they are connected. Maps can show a 

big area, like the entire world, or a small area, like a town or village. Some maps only show natural 

features of the landscape like mountains and rivers. Other maps show where buildings and roads 

are. Some maps only show specific areas. For example, amusement park maps help visitors find 

their way around the park and plan their day. 

With this map, 

a visitor can see 
where all the rides 
and roller coasters 

are and how to 

get to each one. 
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This map of Africa shows some natural features, | 
such as vegetation, but not towns or cities. 
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Non-Geographic Maps 
Maps can also be used to map non-geographical things. There are tree maps that show the order of 

events and how they are related. For example, a family tree map shows when people who are related 

were born. Mind maps are ways to come up with ideas that are linked to one main topic. The police 

use maps that link different pieces of evidence together to work out how a crime was committed. 

Putting related topics or items together in one place can help us to 
understand how they are linked and to make new connections. 
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This map of France shows 
different types of terrain. 

Topographic Maps 
Topographic maps show the terrain of 

an area, which means the features of its 

landscape, such as forests or grass plains. 

They also show the height differences 

between different areas. The height of an 

area, known as its elevation, is measured 

from sea level. The slopes around an 

area of elevation are shown either by 

using contour lines or shading in the area. 

The peak of each mountain is marked by a 
small triangle with the height written alongside. 



Traveling over Terrain 
A topographic map is useful when traveling. Knowing where all the hills or 

rivers are helps when planning a journey. A terrain map will show travelers 

when the way ahead is impassable. For example, a mountain range could 

block your route. The terrain also affects weather conditions — mountains have 

changeable weather and it can rain and snow unexpectedly. By checking a 

topographic map, travelers can wear and pack the right clothes they’ll need for 

their trip. 

WORKING WITH TOPOGRAPHIC MAPS 
Topographic maps are used for lots of different jobs. Conservationists 

protect parts of the environment by separating areas of land. Farmers 

must plan-where to plant crops or keep livestock, because the terrain 

of.an area affects the amount of sunlight and water a field gets. 

Architects and town planners design buildings to be suitable 

‘for the terrain. Even pilots need to be aware of the changes 

in landscape when they are flying low. 

This map of New 
Zealand shows 

the mountains 

in brown. Which 

island has more 

mountains, North 

or South Island? 
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The pilots of this plane need to make 7 we 

sure they: fly above these mountainss Ge ‘is 



The First Maps 
The oldest map of the world is a drawing 

with the ancient city of Babylon in the middle: 

it is 2,600 years old. Old maps tell us how much 

these societies knew about the world they lived 

in. For example, North and South America don’t 

appear on Roman maps so we know they did not 

know about these continents. Until 600 years 

4 

= 
. ago, maps were all drawn by hand. They were 

rare and many people had never seen one. 

This is part of a world map made in 1513 by 
a Turkish admiral. It shows the coastlines of 

North and South America. It was created from 

many other maps from that time. 
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The map also includes animals such 

as elephants, and even unicorns! 

ORIE 
DIRECTION SOM, IRECTION SOMETHING FACES. — 

“ORIENT” IS AN OLD WORD FOR 
FAST. OLD MAPS HAD EAST AT THE 
TOP NOT NORTH. 

~ ve — . ones 
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Size Differences 
In the past, sailors relied on maps for navigation and 

directions. The Mercator projection was made for 

sailors to find directions across large distances. By using 

the map and their compass, they could find the direction 

they needed to follow all the way to their destination. To 

make this possible, Mercator changed the size and shape 

of the continents on the globe. Nowadays, world maps 

, are not used for sailing, and are instead used to show all 
Being able to draw the map flat meant 

thai it could be published in books 
and lots more people could see it. 

countries as accurately as possible. 

Many countries and 
continents appear 

incorrectly sized on the 
Mercator map. Places in 

the north and south appear 
much more stretched than 

places in the center. 

GREENLAND APPEARS 

T0 BE THE SAME SIZE 

AS AFRICA ON THIS MAP 

BUT AFRICA IS ACTUALLY 

3s 

14 TIMES LARGER! 
diy iui — 



The Gall-Peters 

Projection 
The Gall-Peters projection is named after two 

men, James Gall and Arno Peters. In 1885, James ' 

Gall wanted to create a map with the correct sizes 

of all the continents. Nearly 100 years later, 

Arno Peters drew the same map without realizing 

it already existed. The Gall-Peters projection 

shows the real size of the continents but changes 

their shape. Europe and the U.S. are much more 

accurate, but any land in the middle of the world Look how much bigger Africa and South 
is stretched and squashed. America are on this map than on the 

Mercator projection. i le 

The 
National 

& Geographic 
> Society only 

da started to use 
dA the Winkel Tripel 

“A projection in 1998. 
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A DIFFERENT PERSPECTIVE 
A lot of maps show the world with Europe at the center but, as the Earth is round, there is no 
irue center of the globe. We could choose the center of the map to be anywhere. Moving 
the center of the map makes us see the world in a different way. For example, this map, 
which shows the Pacific Ocean in the middle, makes us realize just how big it really is. 
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The Fuller projection was invented by Buckminster Fuller in 1943. The round Earth is turned into a 

y- sided shape that is then unfolded. Because the sides are not joined together into a rectangle, the 

continents don’t change shape as much as a Mercator or Gall-Peters projection. It makes it confusing 

» look ) doe ean no continent is shown in the center. As the oceans are split up, it is a 

APaDs 4 ) £ for Z JO} 

Ine smaller white 

landmass is the 

Arctic and the bigger 

one is the Antarctic 
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This map of Easter Island in the Pacific Ocean 

has a scale of 1:372,000. One cm (0.4 inch) on 
the map equals 372,000 cm (146,457 inches), or 
3.72 km (2.3 miles), in real life. 

Residence of Saint Charles 
Priest the Arch- 

USING SCALE 
Using a scale to draw anything that is 

Domus Sancte 

(Guest house) 

real and measurable makes the drawing 
more accurate. Architects and engineers 

use scale drawings to show exactly what 
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their planned buildings and construction 
Caleta Nau Nau =a . . bia . a Ao rosalia - will look like. Using scale means that a 
Bo. x. f= drawing is accurate and all the features 

a 3 Malka Te Mommy . “ gi can be seen. A map is not the same size 
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Using Symbols 
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Because everything is scaled down on a map, 

not all landmarks and features of a 

easily fit. The cartographer has to decide what 

place can 

features to focus on. The features are often 

simplified to be a few symbols or a few letters, 

9 
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LARGE-SCALE AND 
SMALL-SCALE MAPS 
A large-scale map shows a lot of 

detail. A small-scale map has a smaller 

amount of detail and shows a wider area. 

The cartographer has to choose the scale 

depending on the size of the area they 

want to include. A common scale used 

by large scale maps is 1:25,000. On these 

maps, every 1 cm (0.4 inch) on represents 

25,000 cm (9,842 inches ) in real life. 

A common scale used by small-scale 

maps is 1:50,000, where 1.cm (0.4 inch) 

represents 50,000 cm (19,685 inches). 

So big it includes most of South America. 

to create space on the map. For example, many 

maps use “Sch”. for a school and “Mus” for a 

museum. Some features are not drawn to scale, 

as they would be too small and need to be 

noticeable, such as a river. 

This map of Brazil is a small-scale map because 
it shows a small amount of detail, but an area 



Get on the Grid 
When going somewhere new, it can be hard to find 

your way. A map can help, but if the place has no 

name or address, like a hill or field, it’s difficult 

to even find it on the map. This is why maps 

have grids. Each point on the map then has a 

grid reference, the specific number of both the 

horizontal (side to side) and vertical (up and 

down) lines that cross at the location. Tracing the 

two lines to where they cross finds the location. 

Si cs a is a 
In this map of France, there are large areas 

apparently with nothing in them. If you were 

meeting someone there using this map, you 

wouldn’‘t know where they were. 
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Both latitude and longitude 

are measured in degrees or °. 
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The equator is 0° latitude while the prime meridian is 0° longitude. 

Longitude 
Zero degrees longitude is the prime meridian 

and passes through Greenwich, London. This 

longitude line was chosen as 0° because it was 

already in use as a reference for navigation. 

There are 360 longitude lines altogether. 

There are 179 degrees of longitude to the east 

of the prime meridian, and 179 to the west. 

One degree to the west is minus one, or -1°, 

and one degree to the east is 1°. This means 

that 180° is on the exact opposite side of the 

world, so it is called the antimeridian. 

The horizontal lines are lines of latitude 
and the vertical lines are lines of longitude. 
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Spinning Around 
the Sun — 
Day and night happen at different times 

around the world. It can be daytime in New 

Zealand while it’s nighttime in Spain. Day 

begins when the sun appears on the horizon. 

It looks like the sun moves across the sky, but 

it actually stays fixed while the Earth orbits 

around it. This is similar to being in a car 

and seeing things outside go backwards, 

when really the car is moving forwards. 

The Earth spins from west to east, so the. sun 
appears on the Eastern horizon as that part 

SOLAR TIME of the world spins out of the shadow to face it. 

Time used to be measured using | 

sundials. The sun casts a shadow 

onto a sundial’s clockface and, like the 

hand of a clock, the shadow points to the 

time that it is. As the sun appears to move 

across the sky, the shadow moves around 

the clockface. If the sun appears over the 

horizon at 7:30 a.m. in St. Petersburg in 

Russia, it will appear on the horizon later in 

London because the UK is a long way west 

of Russia. Sundials tell a different time in 

places with different longitudes. 

~ The shadow of this sundial points towards the , 
number 15, showing that it is 15:00 hours or 3pm. 
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1 the eas 
_ and sets in the west. 

+8 +9 +10 +11 +12\-12 

GMT ISIN THE 
MIDDLE BAND, WITH 0 AT 

THE TOP. EVERY BAND TO THE 
LEFT 1S AN EXTRA HOUR BEHIND, 

= a | | = AND EVERY BAND TO THE RIGHT | 

This is a map of the agreed world time zones. 
All the places within each band observe the same time. 



Ecosystems and Biomes 
Ecosystems are parts of the environment where 

the living things rely on each other for survival. 

They can be small, like a pond, or large, like a 

forest. Ecosystems are home to different plants 

and animals that have adapted to the 

conditions. 
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The different colors show the different biomes. You can see where 
each biome exists across the continents. For example, the tundra 

can be seen as a light purple stripe across the north of the world. 

The ten largest ecosystems, called biomes, 

exist over large areas of land, including across 

continents. Biomes have different climates, 

depending on how far they are from the 

equator, how far they are from the sea, and 

how far above sea level they are. 



Polar bears 

are one of the 

biggest species 
of mammals that 

live in the tundra. 

Tundra, Polar Desert, 

Montane, and Mediterranean 
® 

@ 

Tundra is very cold land, with very few plants 

or animals, near the North and South Poles. 

Polar deserts are dry and freezing cold, with no 

vegetation. They are found in Antarctica and the Arctic. 

Montane is a biome created by mountains. The cold 

temperature at high altitude limits the growing season 

of plants and trees. 

The Mediterranean biome is named after the warm 

and pleasant climate around the Mediterranean, 

where lots of animals and plants live, but also 

occurs in South Africa and southern Australia. 

The Mediterranean 
biome is warm, 

pleasant, and 
very green. 
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The metal core is so hot it would be a liquid 
if it wasn’t compressed down into a solid. 

Cross-Sections and Samples 
One way to map 3-D objects is to take a cross-section. A 

cross-section is a diagram of an object where it is shown split in 

half so that we can see inside it. Cross-section diagrams of the 

a Earth show us how much of the Earth is made up of crust and 

how much is the mantle and core. We know what is inside the 

Earth thanks to sensors and samples, which can involve drilling 

down into the earth or glaciers. 



Matching Coastlines 
Alfred Wegener was a German scientist. 

In the early 1900s, he noticed that the 

coastlines of South America and Africa 

looked similar — like two puzzle pieces! 

He thought all seven continents were 

once joined like a giant puzzle but had 

drifted apart. Other clues include: Fossil remains of ses 
us, a ; a 

Triassic land reptile Fossil : Fossils of the 
Seeey : freshwater reptio Le Glossop i ae 

Fossils of the same species being ie : continents, show Hae 
ey Were once joined. 

sfound on different continents. 

Antarctic coal — With coal being made Weve! 
; ; The discovery of the same fossils in 

sof dead trees, and it being too cold near different continents suggested that 

the South Pole for trees, the climate must animals had traveled across the land, 
which must have all been connected. have been warmer. 

a i a a ed 

) 

40 MILLION YEARS AGO, 
coy fs a 7 AUSTRALIA AND ANTARCTICA 
(mee [a SEPARATED WHILE NORTH 

Africa 

Geena PS Teh oom 5. AMERICA SPLIT FROM EUROPE, 
me fF : LEAVING GREENLAND 

Australia 

Antarctica | BEHIND. 

Eurasia 

It has taken hundreds of millions of years 

for one continent to split into many. 
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You can see that the 

continents tend to sit 

in the middle of the 

tectonic plates. 

THE PACIFIC PLATE 
The Pacific plate is the largest tectonic plate and sits under the Pacific Ocean. The top part of the plate 
forms a horseshoe shape called the Ring of Fire. The Ring of Fire has 452 volcanoes dotted along its 
edge and 90% of the world’s earthquakes occur along it. Parts of it are deeper than others, where one 
plate is sliding underneath another. These long, deep valleys underwater are called trenches. 

Equator 

AVATAR? RE eee 

ae South Sandwich 
~ trench 

The Ring of Fire is the name for 

this edge of the Pacific plate. * =i) 

aes 



The tsunami that hit Japan was 
so big it threw boats into buildings. 

Making Shocks 
Most earthquakes happen at a fault line because of tectonic plate 

movement. The origin of an earthquake, where the rock splits 

underground, is called the focus. The epicenter is the point on land 

where a crack appears. Waves of energy called shock waves blast up 

from the focus to the epicenter, and then travel thousands of miles. 

Small tremors happen before and after an earthquake and are called 

foreshocks and aftershocks. 
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This map shows areas of the U.S. that are 
most prone to earthquakes. The colors show 

Measuring Earthquakes how many earthquakes, big or small, that 
area will experience in a year. 

The Moment Magnitude Scale is used to rate the 

strength of earthquakes between | and 10, 

with 7 and above being considered 

major. The Mercalli Scale is 

used alongside this to describe 

the damage caused by each 

category. For example, a 

magnitude 4.0 earthquake 

rocks parked cars from side 

to side. John Milne invented 

the first device for measuring 

earthquakes in the 1880s. 

The seismograph, and modern- 

day seismometer, move 

when there are vibrations 

in the ground. These 

measurements tell us about 

seismic activity, which is the 

movement of rock underground. 

Seismometers can record vibrations 

from hundreds of miles away. 



Making a Mountain 
If two tectonic plates collide and the land is folded over 

and pushed up, it creates fold mountains, such as the 

Himalayas in Asia. Two plates that force up a huge block 

of land create block mountains, such as the East African 

Mountains, or the Sierra Nevada in California. Dome 

mountains are made by slow-flowing lava, which creates 

rounded humps, such as the Lake District in England. 

These climbers have set up camp for the night 

while climbing Mt. Manaslu in the Himalayas. 

The Perito Moreno Glacier in Argentina 

is 18.6 miles (30 km) long. Some 
glaciers are retreating because they VALLEYS 

are melting, whereas this one is Valleys can be made when glaciers 

moving forward. move down mountains. A glacier is 

formed by a lot of snow collecting on the 

side of a mountain slope. The snow at 

the bottom is compressed by the weight 

of the snow above it, which turns if into 

ice. The heavy block begins to slide 

- ee down the slope and, as it moves faster, 

Ss eet te elont or ine 
See SSaeees — glacier and the rock grinds out a valley, 

chewing through the soil like giant teeth. 

a i a a 



This is 

Tungurahua, 
a volcano 

in Ecuador. 

< 
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Mount Vesuvius erupted in AD 79, burying the nearby town of Pompeii, and has erupted 

several times since. This map shows the lava streams from each eruption in different colors. 



Geographical Information Systems 

(GIS) are maps that have information 

about an area. It is possible to see 

different types of information and 

places using GIS. The data that 

is included can be anything that 

happens in that area, so it might 

be rainfall level, the species of 

animals found there, or where 

people live. By showing different 

types of information, we can see if 

these things are connected. 

By collecting lots of different types of 
information together onto a map, we 

can easily see everything in one place. 

*This. is a satellite picture of the Ob 
River, the 7th-longest river in the 

world, that flows through Russia. 



Maps of the Stars 
Sailors and navigators used to use maps 

of the night sky to work out where they 

were. By knowing what the night sky 

should look like in a cértain place in 

the world, they could find their 

location. Maps of the moon were 

made in the 1960s to see if a spaceship 

could land there, in preparation 

for the first moon landing in 1969. 

This is a map of the northern 
and southern skies at night. 

By using the calendar, navigators —_ SO Ge 
could work out where they were * + SS 
depending on the time of year. HEMISPHERE AUSTRAL 

KEEP ON MAPPING 
Because of the huge distances involved, 

we only know a tiny part of the universe and 

are still trying to map it. The Hubble Space 
Telescope was launched in 1990 and is still 

orbiting the Earth, sending back images of 

deep space. These images are being used 
to map the universe and understand how 

planets and suns are made. 

9 A LIGHT-YEAR IS 

A THE DISTANCE LIGHT TRAVELS 

IN A YEAR. AS LIGHT 1S THE 

FASTEST THING WE KNOW, 

THIS MEANS ORION NEBULAE 

1S VERY, VERY FAR AWAY! 
entenieg 

This is the Orion Nebulae, whichis fj 
1,500 light-years away from Earth. = 



WHEN DRAWING YOUR 

MAP. TRY T0 DRAW IT FROM 

A BIRD'S-EVE VIEW, AS IF YOU 

WERE DIRECTLY ABOVE IT LIKE 

A BIRD AND WERE LOOKING 

STRAIGHT DOWN. 
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three-dimensional (3-D) 

architects 

Babylon 

changeable 

compresses 

conservationists 

continents 

data 

evidence 

features. 

glaciers 

hemisphere 

impassable 

landmarks 

livestock 

navigation 

oceanographers 

orbits 

projection 

ratio 

sea level 

something that has depth as well as height and width 

people who design buildings 

an ancient city of southwestern Asia, on the 

Euphrates River 

likely to change 

presses together 

people who protect parts of the environment 

the seven biggest areas of land in the world 

information, often numbers 

factual information that proves something 

defining characteristics 

a large mass of ice that moves very slowly 

one half of the Earth 

impossible to go past 

features of the landscape used to determine location 

animals that are kept on a farm 

the practice of finding a route, especially when 

charting a course for a ship or aircraft 

people who study the oceans 

moves around a bigger object in space 

an image that has been transferred onto a 

different surface 

a comparison between two things 

the level of the sea’s surface 
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cartographers 4, 6, 9, 13 

continental drift 22-23 
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Fuller projection 11 
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lava 26-27 
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magma 20, 22-23, 27 

mantle 20-21 
Mercator projection 9-11 
mountains 4, 6-7, 12, 19, 26 
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North America 22 

O 

orbit 16, 29 

P 
Pacific Ocean 11-12, 23, 25 

prime meridian 15 

R 
Ring of Fire 23 

S 

satellites 28 

scale 12-13, 25, 28 

seismic 25 

South America 8, 10, 13, 18-19, 22 

symbols 13, 30 

T 
taiga 18 

tectonic plate 23-24, 26 
terrain 5-7 
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tsunami 24 
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