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VOCABULARY
atmosphere p. 9
altitude p. 10
density p. 10
cycle p. 12

KEY CONCEPT

Earth’s atmosphere
supports life.

EXPLORE Air Resistance

How does air affect falling objects?
PROCEDURE

Drop the washer from shoulder height.

Tape the metal washer to the center of the 
coffee filter. The filter will act as a parachute.

Drop the washer with the parachute from 
shoulder height.

WHAT DO YOU THINK?
• What difference did the parachute make?
• What do your results tell you about air? 
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The atmosphere makes life on Earth possible.
Every time you breathe in, your lungs fill with air, which is a mixture
of gases. Your body uses materials from the air to help you stay alive.
The is a whole layer of air that surrounds Earth. The
atmosphere supports life and protects it. The gases of the atmosphere
keep Earth warm and transport energy to different regions of the
planet. Without the atmosphere, the oceans would not exist, life would
not survive, and the planet would be a cold, lifeless rock.

Even though the atmosphere is very important to life, it is 
surprisingly thin. If the solid part of Earth were the size of a peach,
most of the atmosphere would be no thicker than the peach fuzz 
surrounding the fruit. The atmosphere is a small but important part
of the Earth system.

check your reading How does the atmosphere make life possible? 
Find three examples in the text above.

atmosphere

BEFORE, you learned

• Living things need food, water,
and air

• Matter can be solid, liquid, 
or gas

NOW, you will learn

• Why the atmosphere is 
important to living things

• What the atmosphere 
is made of

• How natural cycles affect 
the atmosphere

MATERIALS
• metal washer
• coffee filter
• tape

VOCABULARY
Remember to make a
frame game diagram for
the term atmosphere.
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Gas in the AirGas in the Air
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Characteristics of the Atmosphere
In 1862 two British balloonists reached the highest or distance
above sea level, any human had ever reached. As their balloon rose 
to 8.8 kilometers (5.5 mi), one balloonist fainted and the other barely
managed to bring the balloon back down. They found that the air
becomes thinner as altitude increases.

The thickness or thinness of air is measured by its density.
is the amount of mass in a given volume of a substance. If two objects
take up the same amount of space, then the object with more mass has
a greater density than the one with less mass. For example, a bowling
ball has a higher density than a soccer ball.

The atmosphere’s density decreases as you travel upward. The air
on top of a mountain is less dense than the air at sea level. A deep
breath of mountain air fills your lungs but contains less mass—less
gas—than a deep breath of air at sea level. Higher up, at altitudes
where jets fly, a breath of air would contain only about one-tenth the
mass of a breath of air at sea level. The air farther above Earth’s surface
contains even less mass. There is no definite top to the atmosphere.
It just keeps getting less dense as you get farther from Earth’s surface.
However, altitudes 500 kilometers (300 mi) or more above Earth’s
surface can be called outer space.

The decrease of density with greater altitude means that most of
the mass of the atmosphere is close to Earth’s surface. In fact, more
than 99 percent of the atmosphere’s mass is in the lowest 
30 kilometers (20 mi).

Density

altitude,

SKILL FOCUS
Predicting

INFER This climber has
reached the top of Mount
Everest, 8850 m (29,000 ft)
above sea level in Nepal.
Why does he need an
oxygen mask?

MATERIALS
• limewater
• 2 jars
• spoon

TIME
10 minutes

How do you know that air has different gases?
PROCEDURE

Put a spoonful of limewater into each jar. Limewater is clear, but turns milky
in the presence of carbon dioxide.

Cover one jar. Add extra carbon dioxide to the second jar by exhaling gently
into it before you cover it. Tighten the lids carefully to seal the jars.

Predict what will happen, then shake each jar.

WHAT DO YOU THINK?
• What happened to the limewater in each jar?

• How do you know that air is made of different gases?

CHALLENGE How would you test a different gas in the air?
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Close to Earth’s surface, nitrogen,
oxygen, and other atmospheric
gases are completely mixed together.
A sample of the atmosphere taken
from anywhere on Earth would
contain about the same percentages
of gases shown in the graph.

Gases of Earth’s Atmosphere

Chapter 1: Earth’s Changing Atmosphere 11

Materials in the Atmosphere
Most of the materials in the atmosphere are gases. However, the atmos-
phere also contains tiny particles of solid or liquid material such 
as dust, sea salt, and water droplets. Perhaps you have sat by an open
window and noticed some of these particles on the window sill.

If you were to write a recipe for air, you would include nitrogen
gas as the main ingredient. In dry air, about 78 percent of the gas is
nitrogen. The next most common ingredient is oxygen gas, which
makes up about 21 percent of the atmosphere. Argon, carbon dioxide,
and other gases make up about 1 percent of the atmosphere. Unlike
the amounts of nitrogen and other gases, the amount of water vapor
varies a great deal. In some places at some times, water vapor can
make up as much as 4 percent of the air.

The atmosphere’s gases provide materials essential for living things.
Nitrogen promotes plant growth and is an important ingredient in the
chemicals that make up living things. Oxygen is necessary for animals
and plants to perform life processes. Plants use carbon dioxide and
water to make food.

check your reading Which gas is the most common material in the air around you?

reading tip

As you read about the
amounts of gases, find each
gas on the graph above.

INTERPRET How do the graph and the photograph show,
in two different ways, that the atmosphere has substance?

Percentages of Gases in Dry Air

nitrogen
78%

oxygen
21%

argon,  
carbon dioxide, 
and other gases 
1%

The percentage of water vapor in the atmosphere,
not included on this graph, varies from 0% to 4%.
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reading tip

In the diagrams on page 13,
color is used to show partic-
ular materials.

is red.

is purple.

is aqua.

is blue.
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Natural processes modify the atmosphere.
The exact amounts of some gases in the air change depending on
location, time of day, season, and other factors. Water vapor, carbon
dioxide, and other gases in the atmosphere are affected by both
ongoing processes and sudden changes.

Ongoing Processes
You and all other living things participate in ongoing processes.
For example, each day you breathe in and out about 13,000 liters 
(3,000 gal) of air—about as much air as would fill five school buses.
When you breathe, your body exchanges gases with the atmosphere.
The air you inhale is a slightly different mixture of gases than the air
you exhale.

Living things take part in a repeated process of gas exchange with
the atmosphere. In addition, living things continually exchange 
materials in solid and liquid form with the environment. Processes
like these that repeat over and over are called 

Three of the most important cycles that affect the atmosphere are
the carbon cycle, the nitrogen cycle, and the water cycle.

The Carbon Cycle Carbon dioxide (CO2) and oxygen (O2) gases
constantly circulate, or cycle, among plants, animals, and the 
atmosphere. For example,

• Animals inhale air, use some of its oxygen, and exhale air that
has less oxygen but more carbon dioxide and water

• Plants take in carbon dioxide and release oxygen as they make
food in the process of photosynthesis

The Nitrogen Cycle Different forms of nitrogen cycle among the
atmosphere, the soil, and living organisms. For example,

• Tiny organisms remove nitrogen gas (N2) from the air and
transform it into other chemicals, which then enter the soil

• Plants and animals use solids and liquids that contain nitrogen,
which returns to the soil when the organisms die and decay

• The soil slowly releases nitrogen back into the air as nitrogen gas

The Water Cycle Different forms of water (H2O) cycle between
Earth’s surface and the atmosphere. For example,

• Liquid water from oceans and lakes changes into gas and enters
the atmosphere

• Plants release water vapor from their leaves

• Liquid water falls from the atmosphere as rain
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cycles.

O2

CO2

N2

H2O

SUPPORTING MAIN IDEAS
Make a chart about
processes that modify 
the atmosphere.
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A tiger breathing, leaves decaying, trees
growing—all are involved in cycles that
affect our atmosphere. The diagrams to
the right show how materials move in
three important cycles.

Tiny organisms convert nitrogen gas (N2)
to other forms used by the tree.
Decaying leaves release nitrogen gas
(N2) back into the atmosphere.

Water vapor (H2O gas) turns to liquid
and rains down to Earth’s surface.
Water from the lake changes to gas
and returns to the atmosphere.

The tiger exhales carbon dioxide (CO2).
Carbon dioxide is taken in by the tree.
The tree releases oxygen (O2). Oxygen 
is taken in by the tiger.

Cycles and the Atmosphere

O2

CO2

N2

H2O
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COMPARE AND CONTRAST How are the
three cycles similar? How are they different?

Carbon Cycle1

Nitrogen Cycle2

Water Cycle3

DA



DA 14 Unit: Earth’s Atmosphere

KEY CONCEPTS
1. How is the atmosphere

important to living things? 

2. What substances make up air?

3. Draw a diagram to show how
one natural cycle affects the
atmosphere.

CRITICAL THINKING
4. Apply Give three examples

from everyday life of how the
atmosphere supports and
protects life.

5. Predict How would the 
atmosphere in your area
change if a disease killed all
the plants?

CHALLENGE
6. Compare Carbon dioxide

enters the oceans from the air.
Some carbon becomes stored
in shells, and then in rocks.
Eventually, it can be released
back into the air by volcanoes
in the form of carbon dioxide.
How are these slow processes
similar to the cycles shown on
page 13?

SUPPORTING MAIN IDEAS
Record information about
the events that cause
sudden changes in 
the atmosphere.

Sudden Changes
In addition to ongoing processes, dramatic events may cause changes
in the atmosphere. When sudden events occur, it takes time before the
atmosphere is able to restore balance.

• Volcanic Eruptions Volcanoes shoot gases and huge amounts of
ash into the atmosphere. Certain gases produce a haze that may
affect the air for many months and lower temperatures worldwide.

• Forest Fires When forests burn, the carbon that makes up each
tree combines with oxygen and enters the atmosphere as carbon
dioxide. Wood ash also enters the atmosphere.

• Dust Storms Wind, water, or drought can loosen soil. Powerful
windstorms may then raise clouds of this eroded soil, as in 
the second picture above. These storms add huge amounts of
particles to the air for a time.

December 2000 February 2001

COMPARE AND CONTRAST These satellite images show north-
western Africa before and during a dust storm. How does the
second image differ from the first?
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