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What is your favorite season of the year? Do you like summer
more than winter? Do you know why we have seasons? Do

you know that you can go from one season to another just by
changing your location?

Our seasons are caused by the relationship between Earth and
the sun. The sun plays a very important part in our lives. Life on
Earth is supported by energy from the sun. Our language shows
how important the sun is to our everyday lives. We have sun
roofs, sunglasses, and sun suits. We need the Vitamin D that the
sun provides to keep our bodies strong.

What Causes Seasons?
If all parts of the earth received the same amount of sunshine

year-round, there would be no seasons. However, this is not the
case. The difference in the amount of sunshine received is the
result of two things: the movement of the earth around the sun,
and the tilt of the earth on its axis. The earth’s axis is an imagi-
nary line drawn from the North Pole to the South Pole through
the center of the earth.

Seasons in the Northern Hemisphere
Look at Figure 1-10 on page 38 of the earth’s movement around

the sun. This diagram shows the seasons for the Northern
Hemisphere, the part of the earth north of the Equator. This is
where the United States is located.

The earth rotates on its axis once in 24 hours. This is the length
of our day. The earth also revolves around the sun. This trip takes
a little over 365 days—one year. Notice that the earth’s axis is
tilted. As the earth travels around the sun, its axis always points
in the same direction. This means that sometimes the North Pole
is pointed toward the sun. At other times the North Pole is
pointed away from the sun.

Find the position of the earth marked “summer” in Figure 1-10.
Place a pencil on the drawing so that its ends line up with the North
and South Poles. Notice that the upper end of the pencil is tilted
toward the sun in the diagram. The North Pole points toward the
sun when we are having our summer in the Northern Hemisphere.

Now find the position of the earth marked “winter.” Without
changing the angle at which your pencil is tilted, move the pencil
to the earth’s winter position. Notice that now the upper end of
the pencil is tilted away from the sun. The North Pole points away

Earth-Sun
Relationships

What You Will Learn

To analyze how basic earth-sun
relationships affect everyday life

Reading Strategy

Draw two diagrams like the ones
below. In the first, list the effects of
Earth’s rotation on the seasons. In
the second, list the effects if Earth
were to stop rotating.

Terms to Know

axis, Northern Hemisphere,
Southern Hemisphere

Lesson 99
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hotter. Cut a circle about 11⁄2 inches across in the
first piece of paper. Hold this piece of paper up to
the sun or a strong light. Hold the second piece of
paper about 3 inches behind it so that light comes
through the hole. This represents the light of the
sun falling on the earth.

Now tilt the second piece of paper so that first
it points straight up and down, and then so that
its top points away from the first piece, and then
toward it. What happens to the spot of light
falling on the paper? It changes shape. When the
top of the second piece of paper is tilted toward
or away from the first piece of paper, the spot of
light gets bigger.

The smaller the spot of light, the hotter it is. In
summer the sun is almost directly overhead. Its
rays fall on a smaller spot of Earth than in winter.
That part of the earth gets more heat. In winter
the sun is lower in the sky. Its rays are slanted and
fall on a larger spot of Earth than in summer. That
part of the earth gets less heat.

What happens if the sun is always almost
directly overhead? There will be no seasons. The
weather will always be warm. This happens near
the Equator in places such as Latin America.

from the sun during winter in the Northern
Hemisphere.

Seasons in the Southern
Hemisphere

When it is summer in the Northern Hemisphere,
it is winter south of the Equator in the Southern
Hemisphere. For example, if you are baking in the
heat and direct sun of an Arizona summer, you
can fly to somewhere south of the Equator and
enjoy cold winter weather.

Whether we are having summer or winter is
due to how much heat our location on the earth is
getting from the sun. When the northern half of
the earth is pointing toward the sun, it gets more
heat for two reasons. One reason is that there are
more hours of daylight. The other reason is that
the sun’s rays fall more directly on the Northern
Hemisphere. These direct rays are hotter than the
sun’s indirect rays in winter.

How the Sun Affects Seasons
You can use two pieces of paper, or two paper

plates, to show why the direct rays of the sun are

Figure 1-10 Earth’s Movement Around the Sun
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Recalling Facts

Use Figure 1-10: Earth’s Movement Around the Sun to help you label
Figure 1-11: Seasons in the Northern Hemisphere correctly.

Recalling Facts

Seasons in the Southern Hemisphere are opposite those in the Northern
Hemisphere. Label Figure 1-12: Seasons in the Southern Hemisphere.

Using Your Skills
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Figure 1-11 Seasons in the Northern Hemisphere
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Figure 1-12 Seasons in the Southern Hemisphere
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Would you like to be able to fly through space at over 1,000
miles per hour? Well, you are—right this minute. The earth

rotates on its axis at about 1,000 miles per hour at the Equator,
carrying you with it. Each hour your spot on the earth travels 15
degrees of longitude toward the east.

You may think you do not notice any sign of your speedy trip,
but you do. Every day you see the sun march across the sky. The
sun is not actually moving, of course. The earth is turning from
west to east. That is why the sun comes up in the east and sets in
the west.

It takes the earth 24 hours to rotate on its axis once. Imagine
that the sun has just come up. In one hour the sun will be higher in
the sky. With each hour that passes, the sun will rise higher, until
noon. Then it will become lower, until finally it sinks out of sight.

Imagine that you have a friend who lives 1,000 miles west of
you. When the sun has been up for one hour where you live, it will
just be coming up where your friend lives. You have another
friend who lives 1,000 miles east of you. When the sun has been
up for one hour where you live, it will have been up for two hours
at your friend’s house to the east.

Using the Sun to Tell Time
People have used the sun to tell time for many years. How high

the sun is in the sky can tell us how long it has been since sunrise,
and how long it is until sunset. When the sun is at its highest
point in the sky, it is noon. Remember your two friends to the east
and the west of you? When it is noon where you are, it is an hour
past noon where your friend to the east lives. It is an hour before
noon at your friend’s house to the west.

Look at Figure 1-13. It shows the 24 hours in a day. The sun is at
12 noon. Each division of the bar stands for the distance the earth
turns in one hour. As you move east on the bar, times become
later in the day. As you move west, times become earlier. For
example, one division east of 12 noon, the time is 1:00 P.M. while

Understanding 
Time Zones

What You Will Learn

To understand the relationship
between time, the rotation of the
earth, and time zones

Reading Strategy

Draw a diagram like the one below.
Label the four time zones of the
continental United States in order
from east to west.

Terms to Know

time zone

Lesson 1010

Figure 1-13 Telling Time
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when the clocks in every town were set at a differ-
ent local time.

Time zones were set up to solve this problem.
Time zones are about 1,000 miles across from east
to west at the Equator. Time zones become nar-
rower as you move toward the Poles. Only four
time zones are needed to cover the entire conti-
nental United States. (Alaska and Hawaii are in
other time zones because they are farther west.)
These four time zones are called the Eastern Time
Zone, the Central Time Zone, the Mountain Time
Zone, and the Pacific Time Zone. In some cases
the time zones follow the boundaries of states or
countries rather than lines of longitude. Find
these zones on Map 1-12 below.

People who travel across time zones must keep
track of time. Whenever you cross a time zone
going east, the time becomes one hour later. You
must set your watch ahead one hour. Whenever
you cross a time zone going west, the time
becomes one hour earlier. You must set your
watch back one hour.

one division west of 12 noon, the time is 11:00 A.M.
Fill in the blanks on the bar to show the correct
times. Cut the bar out and tape it around a tennis
ball. This shows you how time changes as you
travel around the world. Notice that when it is 12
noon on one side of the world, it is 12 midnight on
the other.

Time Zones
The earth is divided into 24 parts for keeping

time, just like the bar in Figure 1-13. We call each
division of the earth a time zone. Every place on
the earth within a time zone has the same time as
every other place in that zone.

Before we had time zones, every town kept its
own time. Because of the earth’s rotation, noon
came at different times for towns even 40 or 50
miles east or west of each other. As long as travel
was slow, this was not a problem. But with the
coming of railroads the differing times became a
big problem. Trying to tell people when trains
would arrive and leave was almost impossible

Map 1-12 Time Zones of the Continental United States
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Practicing Map Skills

Use Map 1-12: Time Zones of the Continental United States to answer the
questions.

1. Which time zone is farthest east? 

2. Which time zone is farthest west? 

3. When it is 12 noon in Dallas, what time is it in New York City? 

4. When it is 4:00 P.M. in Denver, what time is it in San Francisco? 

5. Suppose that you live in Atlanta. Your grandparents in Seattle want to
call you on your birthday. They go to sleep at 10:00 P.M. What is the lat-
est Atlanta time you can expect to hear from them? 

7:00 P.M.

6. Suppose you live in St. Louis. You have a computer made by a company
near Los Angeles. You want to call people at the company about a prob-
lem you are having with your computer. They go to work at 9:00 A.M.
What is the earliest St. Louis time you can call them? 

11:00 A.M.

7. Imagine that you are flying from Boston to San Francisco. You leave
Boston at 8:00 A.M. What time is it in San Francisco? 

5:00 A.M.

8. The plane trip from Boston to San Francisco takes six hours. You leave
Boston at 8:00 A.M. What time will it be in Boston when you land? 

2:00 P.M.

What time will it be in San Francisco when you land? Why? 

11:00 A.M.; You gain one hour for each time zone you pass through going west.

9. You have to fly from San Francisco to Chicago. You leave San Francisco
at 5:30 P.M. What time is it in Chicago? 

7:30 P.M.

10. The plane trip from San Francisco to Chicago lasts four hours. You
leave San Francisco at 5:30 P.M. What time will it be in Chicago when you
land? Why? 

11:30 P.M.; Whenever you cross a time zone going east, the time becomes one hour later.

3:00 P.M.

1:00 P.M.

the Pacific Time Zone

the Eastern Time Zone

Using Your Skills
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Suppose you are planning a trip to another country. What
would you like to know about that country before you leave

home? What language is spoken there? Where are the country’s
interesting places to visit located? Should you take clothes for
warm weather, or cold?

These are just a few of the things you can learn from maps. In
fact, there are almost as many kinds of maps as there are kinds of
information to show on them. Let’s look at some of the different
kinds of maps and what they can tell us about our world.

Using Physical Maps
A physical map shows how the land looks. Mountains, rivers,

plains, and lakes—the physical features of the land—are shown
on a physical map. Sometimes a physical map shows the height of
the land above sea level. It may use colors and shading to show
relief—or how flat or rugged the land surface is. This kind of phys-
ical map is called a relief map.

Look at Map 1-13: United States: Physical on page 44. Find the
Rocky Mountains. What physical feature lies just east of the
Rocky Mountains? Into what river do the Ohio and Missouri rivers
flow? Into what body of water does the Mississippi River flow?
What ocean lies east of the United States? These are all kinds of
information you can find on physical maps.

Using Political Maps
A political map shows how humans have divided the surface of

the earth into countries, states, and other political divisions.
Often, a political map will show some physical features, such as
lakes and rivers, because these are sometimes used as political
boundaries. A political map will show where the boundaries
between countries, states, or counties are located. It may also
show the locations of cities. Unlike physical maps, which remain
fairly constant over time, political maps change as political rela-
tionships shift.

Look at Map 1-14: Australia and New Zealand: Political on page
45. Notice the dashed lines on the map. These show the bound-
aries between states. The letters in SMALL CAPITALS are the names of
the states. Queensland is the name of one state. Can you name

Comparing Types 
of Maps

What You Will Learn

To use maps with different themes

Reading Strategy

Create a diagram like the one below.
In each of the outer circles, write an
example of a feature you would find
on a typical physical map.

Terms to Know

physical map, relief map, political
map, special-purpose map

Lesson 1111

Map

Features
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show the distribution of particular activities,
resources, or products in a given area. Colors and
symbols represent the location or distribution of
activities and resources.

Many times maps will be a combination of phys-
ical, political, and special-purpose. For example, a
special-purpose map that shows what products
are produced in the United States will usually have
state boundaries shown. What kind of map shows
boundaries? A land-use map may also show major
rivers. What kind of map shows rivers?

When you read a map, what should you look at
first? In order to know what the map is about, you
must first look at the map’s title. The title may be
at the top or bottom of the map, or it may be in a
box with the legend.

the others? What is the capital of Australia? What
tells you it is the capital? What are some other
cities shown on the map?

Using Special-Purpose Maps
Maps that emphasize a single idea or a particu-

lar kind of information about an area are called
special-purpose maps. There are many kinds of
special-purpose maps, each designed to serve a
different need. Population density maps, time zone
maps, and climate maps are among the different
kinds of special-purpose maps. You will learn to
read these and other kinds of special-purpose
maps later in this book.

Some special-purpose maps—such as eco-
nomic activity maps and natural resource maps—

Map 1-13 United States: Physical
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Map 1-14 Australia and New Zealand: Political



Reviewing Key Terms

Match each term with its meaning. Draw a line from each term to its 
definition.

1. political map a. a kind of map that shows features of the land

2. physical map b. a kind of map that gives one particular kind of information

3. special-purpose map c. a kind of map that shows how humans have
divided the earth into countries and states

Practicing Map Skills

Use Map 1-15: Ethiopia, 2001 below to answer the questions.

1. What is the title of this map? 

2. What part of the map tells you what the symbols on the map mean? 

3. What do the solid black lines on the map stand for? 

4. What does                    on the map stand for? 

5. What does                    on the map stand for? 

6. Would you call this a physical map, a political map, a special-purpose
map, or a combination of all three? Why? 

It is a combination of all three types. It shows political boundaries and cities. It shows physical features 

such as mountains and rivers. It also shows special features such as roads, railroads, airports, and seaports.

railroad

mountains

national boundaries

the legend

Ethiopia, 2001

Using Your Skills
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Map 1-15 Ethiopia, 2001
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Have you ever heard the saying, “You can’t have your cake and
eat it, too”? It’s a way of saying that when we get one thing,

often we must give up something else.
Choosing a map sometimes means giving up one thing in order

to get another. Maps show four things: direction, distance, shape,
and size. Only a globe can show all four with accuracy at the same
time. Maps, however, cannot. A map may show direction well, but
the shapes of landmasses may be quite inaccurate. Or, if shapes
are shown correctly, distances may not be.

You might think that the way to get around this problem would
just be to use globes all the time. However, think how hard it would
be to get a globe in your pocket or inside the covers of a book.

Understanding Map Projections
There are many different kinds of map projections. A map pro-

jection is a way of showing the rounded earth on a flat piece of
paper. Where does the word “projection” come from? Imagine a
clear globe with latitude and longitude lines and the outlines of
the landmasses on it. Suppose there was a lightbulb inside the
globe. If you wrapped a piece of paper around the globe and
turned on the lightbulb, the outlines of the grid and landmasses
would be projected onto the paper. The three basic categories of
map projections are cylindrical, planar, and conic.

Cylindrical Projections
Look at Figure 1-14 of a Mercator projection. This type of pro-

jection is a cylindrical projection. It shows how the earth would
look if a piece of paper were wrapped to form a tube or cylinder
around the globe. You will recall that lines of latitude are the same
distance apart on a globe. But look at what happened to lines of
latitude on a Mercator projection. The lines get farther apart as
you move away from the Equator. This means that distances are
not true. It also means that the sizes of landmasses near the
North and South Poles are greatly exaggerated in size. 

Planar Projections
Some maps are round; they look like a flattened disk of the

earth’s surface. Longitude lines on these maps are straight and
meet in the center of the circle. Latitude lines form a series of cir-
cles that get smaller as they reach the center of this kind of map.

Comparing Map
Projections

What You Will Learn

To compare and contrast different
map projections

Reading Strategy

Create a chart like the one below.
On the left, list three words or
phrases that describe globes. On
the right, do the same for maps.

Terms to Know

map projection, Mercator
projection, cylindrical projection,
planar projection, conic projection,
Winkel Tripel projection

Lesson 1212
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A conic projection is good for showing small
areas midway between the Equator and the Poles.
Size, distance, and direction are fairly accurate.

There are a number of other kinds of projec-
tions that show the sizes of landmasses fairly

This is called a planar projection. Also known as
an azimuthal projection, it comes from the idea of
projecting the globe onto a plane that is touching
the globe at one point. A common form of planar
projection is a polar projection. Polar projections
show the North Pole or the South Pole as the cen-
ter of the map.

Although size and shape are distorted on pla-
nar projections, distances and directions are
accurate when the line of travel passes through
the center of the map.

Figure 1-14 Mercator Projection

Figure 1-15 Planar Projection

Figure 1-16 Conic Projection

Figure 1-17 Robinson Projection
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Conic Projections
Often you will see maps on which the longitude

lines are straight and get closer together toward
the north, or top of the map. Latitude lines are
curved on this kind of map. It is called a conic pro-
jection. It comes from the idea of placing a cone
over part of a globe.
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Figure 1-19 Winkel Tripel Projection
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Figure 1-18
Goode’s Interrupted
Equal-Area Projection
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the shapes and sizes of landmasses to be depicted
with a high degree of accuracy.

Remember that no map can show direction, dis-
tance, shape, and size at the same time as accu-
rately as a globe. Every kind of map has a special
use, but none is perfect. When you look at a map,
keep in mind that the sizes of landmasses may not
be correct, or distances or directions may not be
true. Be careful not to make judgments about the
world based only on maps.

Winkel Tripel Projection
The Winkel Tripel projection, Figure 1-19, is

used in most general reference maps today. It pro-
vides a balance between the size and shape of
land areas as they are shown on the map. Even
the polar areas are shown with little distortion of
size and shape.

accurately. Look at Figures 1-17 through 1-19.
Notice that each has a particular shape. The
Robinson projection shows only minor distortions
in true size, distance, and shape of landmasses.
Goode’s Interrupted Equal-Area projection allows



Reviewing Key Terms

Match each term at left with its meaning.

1. planar projection a. based on the projection of the globe onto a cone

2. conic projection b. based on the projection of the globe onto a cylinder

3. cylindrical projection c. based on the projection of the globe onto a plane

Recalling Facts

Decide whether each statement is true or false. Write T if the statement is
true. Write F if the statement is false.

1. Only globes can show true distance, direction, size, and shape 
of landmasses all at the same time.

2. No map can show true distance and direction.

3. All maps show the surface of the earth in the same way.

4. All maps can show accurate size, but inaccurate distance.

5. A map can show that a landmass is much larger than it really is.

Recalling Facts

Fill in the blanks to correctly complete the following sentences.

1. On a Mercator projection, the sizes of landmasses near the North and 

South Poles are greatly exaggerated in .

2. On a planar projection, the size and shape of the landmasses 

are , but distance and direction are 

.

3. A conic projection is good for showing areas

midway between the and the Poles.

4. A planar projection is also known as a(n) 
projection.

5. A projection provides a balance between size
and shape of land areas as shown on the map.

Winkel Tripel

azimuthal

Equator

small

accurate

distorted

size

T

T

F

F

T

b

a

c

Using Your Skills
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Have you ever asked someone for directions when you were in
an unfamiliar place? Often the person will think for a moment

and then provide a set of directions to help you find the location.
People respond in different ways when you ask them for direc-
tions. Some people give directions using landmarks; others detail
the number of streets, traffic lights, or stop signs between turns.
Whatever method people use to give directions, they can only
give them if they first have a mental map of the area.

Developing Mental Maps
A mental map is a person’s internal image of a place. Without

even thinking about it, you have developed mental maps that
allow you to travel from place to place. For example, you use a
mental map to get from home to school each day. Using this men-
tal map, you could draw a sketch of the route you take.

As you read about places you have never visited, you can use
the descriptions about the physical features of the place or
region to develop a mental map of the area. Consider the follow-
ing description:

We hired a car for the day. The driver headed north
and the road climbed steadily as we left Beijing. In about
an hour, the wall loomed in front of us. Tall and winding,
it followed the landscape for as far as the eye could see.
We ascended the steep stairs and walked east for about
a mile. We could see places ahead where the wall had
collapsed, but it was still a spectacular site—one that I
will never forget.

From this description of the Great Wall of China, how would
you describe the location? While the passage does not give an
exact location, you have learned that it lies about one hour by car
north of Beijing. You also know that it follows the physical fea-
tures of the land as far as the eye can see. You have formed a men-
tal map of the wall’s location from one brief passage. As you learn
more about the Great Wall, you will add to this mental map.

Each person’s mental maps are unique. They combine specific
knowledge such as the names of streets and landmarks with indi-
vidual feelings or impressions of a location. For example, you may
consider the buildings in your community very tall, until you visit
a skyscraper in another city. Based on this new information, you
may revise your impressions of your own community. The actual
height of its buildings has not changed, but your impressions
about the buildings have.

Mental Mapping
What You Will Learn

To create mental maps of familiar
areas

Reading Strategy

Create a chart like the one below,
listing uses for mental maps.

Terms to Know

mental map

Lesson 1313

Uses for Mental Maps

•

•

•

•
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features. As you continue to learn about a place,
review your sketch and add more details or
redraw the sketch based on the new information
you have learned.

Some sketches show a great deal of detail. For
example, Map 1-16 shows a sketch of a neighbor-
hood including details such as the names of
streets, and the locations of businesses, the
school, and parking lots. 

Uses of Mental Maps
Mental maps help you understand the world

around you. They help you organize and remem-
ber information about a place or a region. From
the mental map, you can draw a sketch of a 
place or region. You can provide details such as
highways, important landmarks, and bodies of
water.

When you read about a place, consider drawing
a sketch showing various geographic or human

Map 1-16 Sketch of Mental Map
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Map 1-17
Sketch of the 
Thirteen Colonies

Sketches of entire regions show fewer details,
but allow the reader to see how parts of the region
fit together. Map 1-17 shows a sketch created from
a mental map of the original thirteen colonies of
the United States. The exact shape of the states is
less important than the relative positions of the
states to one another. For example, it is important
to know that Pennsylvania is south of New York.

Geographers are interested in mental maps and
how people develop them. Understanding the way
people think of different places and regions helps
geographers gain knowledge about people’s per-
ceptions of places. Are some places perceived as
dangerous, while others are not? Understanding
people’s mental maps also helps experts predict
several things. They may be able to predict how
the land may be used, and what patterns of migra-
tion may occur. This type of information is useful
for urban planners and developers trying to
establish new apartment complexes and indus-
trial parks.

Practicing Map Skills

Use Map 1-16 to answer the following questions. Circle the choice that
best completes the sentence or answers the question.

1. You are at the high school. Which of the following buildings is closest
to you?

A. the bank C. the grocery

B. the post office D. the pharmacy

2. You need to walk from the soccer fields to the bank. What is the
shortest route?

A. west on Union Street, then north on C. east on Union Street, then north on
Apple Blvd. Apple Blvd.

B. west on Union Street, north on D. east on Union Street, north on 
Peach Ave., and west on Main Street Peach Ave., and west on Main Street

Using Your Skills

LESSON 13 Mental Mapping 53
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3. You are leaving the post office and are standing on Washington Street.
Someone asks you for directions to the coffee shop. Which of the fol-
lowing directions is the most direct route?

A. At the end of the street turn left onto C. Take Washington to Apple. Turn left on
Peach Ave. You will find the coffee Apple and go one block to Main. Turn
shop at the corner of Peach and left on Main. You will find the coffee
Main. shop at the corner of Peach and Main.

B. At the intersection of Washington D. Walk west on Washington to Peach.
and Peach, turn right. You will find Turn south, or right, onto Peach. Go
the coffee shop at the corner of one block to Peach and Main. The
Peach and Main. coffee shop will be on the corner.

4. You park in the south parking area. You need to make stops at the bank,
post office, pharmacy, and grocery. You need to pick up two items at
the pharmacy, and you expect to purchase food to fill two bags of gro-
ceries. In which order should you make your stops in order to walk the
shortest distance, carrying the fewest things?

A. pharmacy, post office, grocery, bank C. grocery, bank, post office, pharmacy

B. bank, pharmacy, post office, grocery D. bank, post office, pharmacy, grocery

Practicing Map Skills

Use Map 1-16 to answer the following questions.

1. The Chinese restaurant is at the intersection of what two streets?

Washington Street and Apple Blvd.

2. What do the north/south streets share in common?

Their names are the names of fruits.

3. What buildings are located the farthest west on the map?

high school, office tower, and bank

4. Which direction do you travel to get from the soccer fields to the post office?

north

Practicing Map Skills

Think about your neighborhood. Then, on a separate piece of paper, draw
a sketch map of it from your mental map. Which neighborhood streets or
roads did you include? What are the three most important features on
your map?

Answers will vary.
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Millions of salmon return to Bristol Bay in Alaska to spawn
each July. Hundreds of fishermen with boats and long nets

wait for them. To ensure that there will be future generations of
salmon, the Alaska Department of Fish and Game (ADFG) moni-
tors the fishing grounds and sets limits on when and where the
fishermen can fish. As Map 1-18 shows, ADFG has drawn two
boundary lines in the water, one at each end of the bay. The
Alaska Department of Fish and Game imposes heavy fines on fish-
ermen who fish outside those boundary lines. 

Fishermen cannot see the lines with their eyes. They know,
however, where the lines are. They use Global Positioning
System (GPS) receivers to monitor their positions, allowing them
to stay within the limits set by the Alaska Department of Fish and
Game.

Understanding 
GPS and GIS

What You Will Learn

To understand how a Global
Positioning System and geo-
graphic information systems work

Reading Strategy

Draw a diagram like the one below.
In the left circle list facts about a
GPS. In the right circle list facts
about GIS. In the overlapping area
write facts that are true about both.

Terms to Know

Global Positioning System (GPS),
geographic information system
(GIS)

Lesson 1414

Map 1-18 Bristol Bay, Alaska

How GPS Works
The Global Positioning System (GPS) consists of three ele-

ments: the satellites, receivers, and ground stations. There are 24
satellites in fixed orbit around the earth. Over 11 nautical miles
out in space, these giant “eyes in the sky” complete an orbit of the
earth every 12 hours. The satellites transmit data at the speed of
light continually, regardless of weather conditions, to the receivers. 

Receivers, located anywhere on Earth, receive signals from at
least six satellites at any one time. Even though the satellites send

gisgps
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Uses of Geographic
Information Systems (GIS)

A geographic information system (GIS) is
sophisticated software that combines and ana-
lyzes different types of information relevant to a
specific geographic location. After information
about an area is entered into the GIS database, the
computer can create maps showing any combina-
tion of the data. Each type of data is stored as a
separate “layer” of the map. So numerous combi-
nations of data can be combined to build a very
specialized map.

Farmers use GIS when they combine various
types of data about their fields. Traditionally, farm-
ers find out too late when pests damage their
crops. Since they do not know how deep the pests
have penetrated their fields, they often over-spray
with expensive pesticides. Maps produced by GIS
analysis can be used to pinpoint problem areas in
the farmers’ fields. Instead of treating the whole
field, farmers are able to spot treat the problem. 

the signals at the speed of light, it still takes a
measurable amount of time for the signals to
reach the receivers. To give an accurate reading of
a location, the receivers first calculate the dis-
tance to the satellites by measuring the difference
between the time the signal was sent from the
satellite and the time it was received, multiplied
by the speed of light. Using data received from the
satellites, the receiver can determine its exact
location on the earth. 

Originally developed by the U.S. military, GPS
receivers now come in all shapes and sizes; most
are the size of a cellular phone. Some are hand-
held; others are installed in cars, trucks, ships,
and planes. Their job is to receive and decode sig-
nals from the satellites and present the results on
a screen.

The third element of the GPS is the five large
control stations and many unmanned ground sta-
tions located around the world. Their job is to stay
in constant contact with the satellites. They track
their courses and monitor their output. 

Figure 1-20 GPS Satellites



Reviewing Key Terms

Match each term with its meaning. 

1. receiver

2. GPS

3. ground station

4. GIS

5. satellites

Recalling Facts

Use the reading and Figure 1-20 to answer these questions.

1. At what speed does the satellite transmit data? 

Satellites transmit data at the speed of light.

2. How many times does a GPS satellite orbit the earth in a week? 

A GPS satellite orbits the earth 14 times in a week.

3. How many satellites broadcast to receivers at any one time? 

Receivers receive signals from at least six satellites at any one time.

4. How many satellites make up the GPS? 

Twenty-four satellites make up the GPS.

5. How many nautical miles are the GPS satellites out in space? 

The GPS satellites are 11 nautical miles in space.

6. Describe one use of data from a geographic information system. 

Answers may vary. Farmers use GIS to combine and analyze different types of data about their fields

to help them determine where to spray pesticides.

c

a

b

d

e

Using Your Skills
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a. geographic information system

b. place that tracks the orbits and monitors the output 
of satellites

c. machines in space that transmit data to Earth

d. Global Positioning System

e. small device that decodes and processes data from 
satellites
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Reviewing Key Terms

Underline the term in parentheses in each sentence which will com-
plete the statement correctly.

1. Map makers use a (compass rose, legend) to show direction on a
map.

2. Maps usually have a (grid, scale) to show what distance on the
earth is represented by a certain distance on the map.

3. The location of a place on the earth as compared to some other
place is called (absolute location, relative location).

4. Depending on other people is called (interdependence, socialism).

5. Distance north and south of the Equator is measured in degrees of
(latitude, longitude).

6. Distance east or west of the Prime Meridian is measured in degrees
of (latitude, longitude).

7. Another name for the Prime Meridian is (0° latitude, 0° longitude).

8. The legend of a map tells what the (symbols, cells) on the map
mean.

9. When it is winter in the Northern Hemisphere, it is (spring,
summer) in the Southern Hemisphere. 

10. When it is 12 noon where you are, it is 2:00 P.M. two time zones to
the (east, west).

11. A map that shows how the land looks is called a (physical,
political) map.

12. A land-use map is an example of a (relief, special-purpose) map.

13. Direction, distance, shape, and size can all be shown correctly at
the same time only on a (globe, map).

14. A person’s internal image of a place is called a (physical map,
mental map).

15. The tracking system composed of satellites, receivers, and ground
stations is called the (Global Positioning System, geographic infor-
mation system).

The World In
Spatial Terms

11Unit Review
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Practicing Map Skills

Follow the instructions below as you label Map 1-19: The World: Physical.

1. Find the Prime Meridian. Label it 0° longitude.

2. Find the Equator. Label it 0° latitude.

3. Label the continents.

4. Label the Atlantic, Pacific, Indian, and Arctic Oceans.

Practicing Map Skills

Use Map 1-19 below to answer these questions.

1. Name the two continents located entirely south of the Equator. 

Australia, Antarctica

2. Name the continents crossed by the Prime Meridian.

Europe, Africa

3. Much of Europe and Asia are at the same latitude as .North America

Map 1-19 The World: Physical
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The Greek island of Symi, in the Aegean Sea, shows physical features that humans have adapted to.

Places and Regions

Unit 22
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Whatever the location, there are certain
things about a place that make it what it is.

Every location has certain physical and human
features that make it different from any other. This
is what geographers mean when they talk about
place. They do not mean where a place is (loca-
tion). Instead, they mean what a place is like.

Places on Earth have physical features, such as
mountains, deserts, lakes, rivers, plants, and ani-
mals. Places on Earth also have human features.
Do many people live there, or only a few? Geog-
raphers often present information about places in
visual formats such as maps, graphs, and tables.
These formats allow the reader to gather informa-
tion at a glance. They also allow geographers to
easily compare and contrast spatial information.

Geographers attempt to understand and explain
how these places are the same and how they are
different. To do so, they often group places into
regions—areas that have similar characteristics.
Physical regions are areas that have one main
physical feature in common, such as landforms
and vegetation. Political regions usually have a
common political system, such as democracy,
socialism, or communism.

Geographers identify three types of regions.
Formal regions have a common feature that sets
them apart. For example, the Corn Belt of the
United States is a formal region in which corn is
the main crop. Functional regions focus on a cen-
tral area and the surrounding territory linked to

Unlucky Thirteen
How many times have you heard that the

number thirteen is unlucky? This is a fear
that is common all over the world, and one
that many people take seriously. Many build-
ings in the United States label the floor that
follows twelve as “fourteen” because they
have found that people don’t want to live or
work on the thirteenth floor. The French
never issue the house number thirteen, and
in Italy, they leave the number out of the
national lottery.

Not all countries and cultures share the
belief that the number thirteen is unlucky. In
Korea, for example, you can find a thirteenth
floor but not a fourth floor. Since the Korean
word for the number four is the same as the
Korean word for death, four is considered
unlucky in that country.

Objectives
After completing this unit, you will be able to:

• read a variety of maps, charts, tables, and graphs;
• construct maps, charts, tables, and graphs from given

data;
• explain how regions may be defined by physical, politi-

cal, or cultural features;
• name different kinds of regions.

them. Metropolitan areas such as Tokyo and New
York City are functional regions. Perceptual regions
are defined by feelings and images. “America’s
heartland” refers to a central region in which tra-
ditional values are believed to rule.

Places and regions is one of the six essential ele-
ments of geography. Once we know about the
weather, the land, and how people live, work, and
play, we know a great deal about a place. Geog-
raphers use regions to organize the study of geog-
raphy. However, it would be too confusing to
divide the world into too many regions for study.
So geographers usually divide the world into eight
to ten major regions based on features such as
land, climate, and culture. In this unit, you will
learn how to read and create several kinds of
maps, graphs, and tables to describe a place. You
will also come to understand how regions are
formed and how regions change.
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The earth is a very interesting place. There are millions of
miles of land and thousands of cultures you have never seen

before. Humans seem to have a need to explore, to go places they
have never been before. In fact, the travel industry is one of the
largest in the world.

The earth would not be so interesting if all places on it looked
the same. Your family probably would not travel hundreds of
miles to visit a place exactly like your hometown. The earth does
not look the same everywhere because it has many different land-
forms. Landforms are the physical features of the earth’s surface,
such as mountains and plains.

Landforms and 
Bodies of Water

What You Will Learn

To distinguish between types of
landforms and bodies of water

Reading Strategy

Create a table like the one below.
Give three examples of each item
listed in the table.

Terms to Know

landform

Lesson 11

Using Your Skills

Reviewing Key Terms

Read each description of a landform or body of water.
Then write the term in the correct place on Map 2-1:
Landforms and Bodies of Water.

bay—part of a large body of water that extends into a
shoreline

canyon—a deep, narrow valley with steep walls

cape—point of land that extends into a river, lake, or ocean

coast—land along a sea or an ocean

delta—flat, low land built up from soil carried downstream
by a river and deposited at its mouth

gulf—part of a body of water that extends into a shoreline;
larger and deeper than a bay

island—body of land completely surrounded by water

isthmus—narrow stretch of land connecting two larger land
areas

lake—body of water completely surrounded by land;
usually freshwater

mountain—land with steep sides that rise sharply from the
surrounding land

mouth of a river—place where a river empties into a larger
body of water

Landforms

Bodies
of Water



peninsula—body of land jutting into a lake or ocean, surrounded on three
sides by water

plain—area of level land, usually at low elevation and often covered with
grasses

plateau—area of flat or rolling land at high elevation, about 300 to 3,000 feet
high

river—large natural stream of water that flows through land

tributary—small stream or river that flows into a large river or stream

valley—low land between hills or mountains

LESSON 1 Landforms and Bodies of Water 63

Map 2-1 Landforms and Bodies of Water
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When you are standing on the top rung of a ladder, you may
be four feet above the ground. However, your elevation will

not be four feet, unless you happen to be standing on a ladder at
the beach. It is important to remember that all elevation, or
height, is measured from sea level. Sea level is the average level of
the water in the world’s oceans, or 0 feet. You may be four feet
above the ground, but your elevation may be 2,000 feet above sea
level. Or, in a few spots on the earth’s surface, your elevation
could be 100 feet or more below sea level.

The Importance of Elevation
Knowing your elevation can sometimes be a matter of life and

death. Suppose you are flying a plane at an altitude of 10,000 feet.
Altitude is another word for elevation. Ahead of you is a moun-
tain. Your map says the elevation of the top of the mountain is
12,500 feet. What will happen unless you do something?

Elevation is an important characteristic of a place. In general,
the greater the elevation, the cooler the climate. The difference in
elevation between points on the earth, or relief, is also impor-
tant. If moisture-bearing winds blow from a low area to a higher
area, more rain will fall at the higher elevation. Streams flow from
higher land to lower land.

Showing Elevation on Maps
Look at Map 2-2 of East Asia. Shading is used to show the ele-

vation of the land. This kind if map is often called a relief map or
elevation map.

A map cannot show the elevation of every single spot. Instead,
areas are grouped together. For example, on the map of East Asia,
all areas with an elevation between sea level and 1,000 feet are
shaded the same. Within that area may be hills and valleys, but
no hill will be higher than 1,000 feet, and no valley will be lower
than sea level.

Elevations on this map are grouped in the following way. All ele-
vations below sea level are shaded the same. Elevations from sea
level to 1,000 feet are shaded alike. So are elevations from 1,000–
2,000 feet, 2,000–5,000 feet, and so on. 

What part of the map tells you what each kind of shading means?
Read the legend. What does this kind of shading mean ?
Above what elevation are all areas shaded the same no matter
how great the elevation?

Reading Elevation
Maps

What You Will Learn

To use elevation maps to gain
information about the physical
characteristics of a place

Reading Strategy

Create a chart like the one below by
writing the meaning of each of the
terms listed.

Terms to Know

elevation, sea level, altitude, relief,
elevation map

Lesson 22

elevation

sea level

relief

elevation map
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Map 2-2 East Asia: Elevation

Practicing Map Skills

Use Map 2-2: East Asia: Elevation above to answer these questions.

1. What is the elevation of the Plateau of Tibet? 

2. Look at the part of the legend on the map that shows relief.

a. Where is the shading for low elevations located? 

b. Where is the shading for high elevations located? 

3. Find the North China Plain on the map. What is its elevation? 

4. What is the elevation of the land around the Sichuan Basin? 

5. One area on the map has an elevation below sea level. Give the location 

of that area using latitude and longitude. 43˚N latitude, 89˚E longitude

2,000 feet to 5,000 feet

sea level to 1,000 feet

at the top of the legend

at the bottom of the legend

10,000 feet and above

Using Your Skills
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You read in Lesson 2 how elevation maps show the height of
land over large areas. But suppose you are trying to decide

where to build a new road. You need to know the exact elevation
of particular places in order to choose the best route. An eleva-
tion map would not be very helpful.

Contour Maps
There is a map that does show elevation more exactly. This

kind of map is called a contour map. A contour map has many
lines on it. These lines show elevation. Each line on the map joins
all the places that have the same elevation. This means that if you
walked along one contour line, you would always be at the same
height above sea level.

Look at Figure 2-1. It shows how a contour map is made. This
drawing is of an island. Look at the part of the drawing marked
“Top View.” This shows you how the island would look from an
airplane. Look at the part of the drawing marked “Side View.” This
shows you how the island would look from a boat on the water.

Figure 2-1 Example of a Contour Map

66 LESSON 3 Using Contours to Determine Elevation

Using Contours to
Determine Elevation

What You Will Learn

To determine elevation using a
contour map

Reading Strategy

Create a diagram like the one below.
In each of the outer circles, write an
example of a feature you would find
on a contour map.

Terms to Know

contour map, contour line, contour
interval

Lesson 33

Map

Features
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how much elevation there is between contour
lines. This is called the contour interval. Locate
the highest and lowest numbers, which indicate
the highest and lowest elevations. Finally, notice
the amount of space between the lines. This will
tell you whether the land is steep or flat.

Look at Map 2-3. It is part of a contour map of
Death Valley, California. Part of Death Valley is
below sea level. Can you find the dark contour
line that runs across the middle of the map from
top to bottom? Near the bottom of the map the
line is marked “sea level.” That contour line joins
the points on the map that are at 0 feet.

Now look directly to the right of the words sea
level. Near the edge of the map you will find
another contour line that is darker than the oth-
ers. It is marked “400.” That line joins points on
the map that are 400 feet above sea level. Now
look to the left of the words sea level. Near the
edge of the map on the left you will find a contour
line marked “–240.” Notice the minus sign in front
of the numbers. This means that the line joins
points that are below sea level.

Notice the lines on the drawing marked “Side
View.” These imaginary lines cut through the
island at different elevations. The elevations are
marked on the drawing. The first line is at sea
level, or 0 feet. At what elevation is the next
higher line? The highest?

Now look at the top view. Imagine yourself in an
airplane high above the island, looking down.
Imagine that you could see where all the lines that
cut through the island come out. The lines would
look like the top view. Each line is called a contour
line, because it follows the shape, or contour, of
the land. Each contour line joins points with the
same elevation. Each line is numbered to show
the height above sea level of the points joined by
that line. Notice how these lines form circles or
ovals—one inside the other.

By reading the numbers on contour lines, you
can tell how high each line is above sea level. How
high above sea level is the highest line labeled in
the drawing?

In the side view of the drawing, the lines are all
the same distance apart. Why is this not true on
the top view? The lines are not the same distance
apart because they follow the shape of the land.
Look at the left-hand side of both the top view and
the side view. In the side view, you can see that
the island slopes up gently from the sea on the
left. In the top view, you can see that the contour
lines are far apart on the left side. Now look at the
middle of both views. The island rises steeply in
the middle, as you can see in the side view. In the
top view, the contour lines are close together in
the middle of the drawing.

This is one of the most important things you
need to remember about the contour maps. When
the lines on a contour map are close together, the
land is steep. When the lines are far apart, the
land is flat.

Reading Contour Maps
To read a contour map, first identify the area

shown on the map. Then look for the legend. The
legend will tell you whether the contour lines are
numbered in feet or meters. It will also tell you

Map 2-3
Contour Map of Death
Valley, California
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Reviewing Key Terms

Fill in the blanks with the correct words to complete the following
sentences.

1. Each line on a map is called a contour line.

2. Each contour line connects points with the same .

3. When the lines on a contour map are close together, the land is 

.

4. When the lines on a contour map are far apart, the land is 

.

5. The amount of elevation between contour lines is called the 

.

6. On a contour map numbered in meters, a contour line marked “150” 

connects all points on that map that are 150 meters 
sea level.

7. On a contour map numbered in feet, a contour line marked “–100” 

connects all points on that map that are 100 feet 
sea level.

Practicing Map Skills

Use Map 2-4: Contour Map of Ithaca, New York to answer these questions.

1. Is the land around the Newman Golf Course (in cell B-5) flat or steep? 

How do you know? 

2. What is the land like just to the west of the Ithaca Municipal Airport?
How do you know? (Remember that if there is no compass rose on a 

map, north is at the top.) 

3. Find the numbered contour line in the flat area of cell D-4. What does 

the number on that line mean? It means that all the points on that line are 390 feet above sea level.

The land is very steep. The contour lines are very close together.

It is flat. The contour lines in that part of the map are far apart.

below

above

contour interval

flat

steep

elevation

contour

Using Your Skills
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Map 2-4 Contour Map of Ithaca, New York
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