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Section: Climate and Climate Change 
Read the passage below and answer the questions that follow. 

You know that the temperature and precipitation change with the 
seasons. But do you know what causes the seasons? The seasons 
result from the tilt of Earth's axis ( about 23.5° relative to the plane 
of its orbit). Because of this tilt, the angle at which the sun's rays 
strike the Earth changes as the Earth moves around the sun. 

During summer in the Northern Hemisphere, the Northern 
Hemisphere tilts toward the sun and receives direct sunlight. The 
number of hours of daylight is greatest in the summer. Therefore, 
the amount of time available for the sun to heat the Earth 
becomes greater. During summer in the Northern Hemisphere, the 
Southern Hemisphere tilts away from the sun and receives less 
direct sunlight. During summer in the Southern Hemisphere, the 
situation is reversed. The Southern Hemisphere is tilted toward 
the sun, whereas the Northern Hemisphere is tilted away. 

IDENTIFYING MAIN IDEAS 
One reading skill is the ability to identify the main idea of a passage. The main 
idea is the main focus or key idea. Frequently, a main idea is accompanied by 
supporting information that offers detailed facts about main ideas. 
Read each question and write the answer in the space provided. 

1. How much does Earth tilt on its axis? 

2. The number of hours of daylight is greatest when? 

3. Where is the Northern Hemisphere in relation to the sun in summer? 

In the space provided, write the letter of the term or phrase that best answers the 
question. 

___ 4. Which of the following sentences best states the main idea of the passage? 
a. The amount of time for the sun to heat Earth becomes greater. 
b. The seasons result from the tilt of Earth on its axis. 
c. The Southern Hemisphere is tilted away from the sun. 
d. Temperature and precipitation change with the seasons. 
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RECOGNIZING SIMILARITIES AND DIFFERENCES 

One reading skill is the ability to recognize similarities and differences between two 
phrases, ideas, or things. This is sometimes known as comparing and contrasting. 
Read each question and write the answer in the space provided. 

5. What season is it in the Northern Hemisphere when the Southern Hemisphere 
is tilted toward the sun? 

6. What season is it in the Southern Hemisphere when the Northern Hemisphere 
is tilted away from the sun? 

RECOGNIZING CAUSE AND EFFECT 

One reading skill is the ability to recognize cause and effect. 
Read each question and write the answer in the space provided. 

7. What causes the seasons? 

8. How does the tilt of Earth affect sunlight? 

9. How does the amount of time in which the sun can warm Earth affect the 
seasons? 

10. Where is the Southern Hemisphere in relation to the sun when it is summer in 
the Northern Hemisphere? 

11. Where is the Northern Hemisphere in relation to the sun when it is summer in 
the Southern Hemisphere? 
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Geography Application 

Ocean Currents 

There are "rivers" in the ocean as well as rivers 
that cross the continent. Ocean rivers are called 

currents and are known by names such as North 
Equatorial and Gulf Stream. Surface ocean currents 
are pushed along by a pattern of winds. The pattern is 
established by the rotation of the earth and the large 
land masses. As a result, the currents move 
counterclockwise south of the equator and clockwise 
north of it. These currents are most circular in the 
wide-open waters of the Atlantic and Pacific oceans. 
Often, branch currents occur near shorelines. 

This movement creates a global distribution of 
heat energy. Warm equator water moves north and 
south toward the poles. Colder Arctic and Antarctic 
waters then move toward the equator and are heated 
to repeat the cycle. 

Occasional cycle interruptions called El Nino and 
La Nifia cause worldwide weather disasters. El Nifio 
is a warm current off the normally cold waters west 
of South America. It is created by shifts in wind 
direction. During a winter season, El Nifi.o produces 
the extremes of flooding and drought in various 
places around the globe. Its reverse, La Nifi.a, often 
follows in the next season. It is a dramatic cooling of 
currents in the same region. This causes floods and 
drought in places where El Nino has created just the 
opposite conditions. 

For centuries, ocean-going vessels have taken 
advantage of ocean currents and accompanying 
winds. The map below shows the directions of many 
of these water systems. 
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Ocean Currents continued 

Interpreting Maps and Text 
1. Why do you think it was important for early explorers to have had a knowledge of 

ocean currents? 

2. Which current would help an explorer sailing westward from Europe across the 
Atlantic Ocean? 

3. Which currents would help this explorer sail along the east coast of North America and then 
return to Europe? 

4. In terms of currents, if someone sailed from South America to Australia, what help could 
he or she expect? 

5. An explorer in the 1500s sails near the coast of Africa to get from Europe to Asia. What 
part of the journey was probably the most difficult? Explain why. 

6. Find the West Wind Drift south of the Equator. Why do you think there is no similar, 
though opposite, East Wind Drift north of the Equator? 

7. Do you think knowledge of ocean currents is still important to modern-day sailors? Explain. 
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Section: Global Warming 
Read the passage below and answer the questions that follow. 

Many scientists think that the increasing greenhouse gases in our 
atmosphere result in increasing the average temperature on Earth. 
The result, they believe, will be a wanner Earth. This predicted 
increase in global temperature is known as global warming. Earth's 
average global temperature increased during the 20th century. Many 
scientists project that the wanning trend that began in the 20th cen 
tury will continue throughout the 21st century. However, not all sci 
entists agree that the observed global wanning is due to greenhouse 
gases. Some scientists believe that the wanning is part of natural cli 
matic variability. They point out that widespread fluctuations in tem 
perature have occurred throughout geologic time. 

IDENTIFYING MAIN IDEAS 
One reading skill is the ability to identify the main idea of a passage. The main 
idea is the main focus or key idea. Frequently, a main idea is accompanied by 
supporting information that offers detailed facts about main ideas. 

In the space provided, write the letter of the term or phrase that best completes 
each statement 

___ 1. Earth's average temperature during the 20th 
century. 
a. increased 
b. decreased 

c. stayed the same 
d. fluctuated 

2.Scientists predict that the Earth's average temperature will 
__________ throughout the 21st century. 
a. stabilize c. begin to decrease 
b. continue to increase d. fluctuate more sharply 

35.Many scientists blame the presence of in 
the atmosphere for Earth's increased average temperature. 
a. CFCs c. ozone 
b. oxygen d. greenhouse gases 

VOCABULARY DEVELOPMENT 
Read each question and write the answer in the space provided. 

4. The predicted increase in Earth's average temperature is known as 
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5. What is another key term for this chapter that appears in this passage? 

6. Global can mean "worldwide." Given this definition, whom would you say is 
affected by global warming? 

RECOGNIZING SIMILARITIES AND DIFFERENCES 
One reading skill is the ability to recognize similarities and differences between two 
phrases, ideas, or things. This is sometimes known as comparing and contrasting. 

Read each question and write the answer in the space provided. 

7. What do those scientists who believe the Earth is experiencing global warm 
ing use as evidence to support their claims? 

8. What do these scientists say is the cause of global wanning? 

9. What do those scientists who do not believe the Earth is experiencing global 
warming use as evidence to support their claims? 

10. What do these scientists say is the cause of the increase in temperature 
throughout the 20th century? 
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Section: The Ozone Shield 
Read the passage below and answer the questions that follow. 

High levels of UV light can kill single-celled organisms called phyto 
plankton that live near the surface of the ocean. The loss of phyto 
plankton could disrupt ocean food chains and reduce fish harvests. 
In addition, a reduction in the number of phytoplankton would cause 
an increase in the amount of carbon dioxide in the atmosphere. 

Some scientists believe that increased UV light could be espe 
cially damaging for amphibians, such as toads and salamanders. 
Amphibians lay eggs that lack shells in the shallow water of ponds 
and streams. UV light at natural levels kills many eggs of some 
species by damaging unprotected DNA Higher UV levels might 
kill more eggs and put amphibian populations at risk Ecologists 
often use the health of amphibian populations as an indicator of 
environmental change due to the environmental sensitivity of 
these creatures. 

IDENTIFYING MAIN IDEAS 
One reading skill is the ability to identify the main idea of a passage. The main 
idea is the main focus or key idea. Frequently, a main idea is accompanied by 
supporting information that offers detailed facts about main ideas. 
Read each question and write the answer in the space provided. 

1. Authors sometimes use one person, place, or thing as the main focus of their 
writing. What group of organisms is the center of focus in the first paragraph 
of this passage? 

2. Where do these organisms live? 

3. What group of organisms is the center of focus in the second paragraph? 

4. Where do these organisms lay their eggs? 

5.In your own words, state the main idea of this passage. 
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6. What is notable about the eggs of these organisms? 

7. Why do ecologists use amphibians to gauge environmental change? 

RECOGNIZING CAUSE AND EFFECT 
One reading skill is the ability to recognize cause and effect. 
Read each question and write the answer in the space provided. 
8. What effect does a high level of UV light have on phytoplankton? 

9. If the number of phytoplankton decreases, what happens to the amount of 
carbon dioxide in the atmosphere? 

10. If the number of phytoplankton decreases, what happens to the food chains in 
the ocean? 

11. What effect does UV light have on amphibians? 

12. What in an amphibian egg is damaged by UV light? 

13.If UV levels are increased, what is likely to happen to amphibian populations? 
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Section: Global Warming 
MATCHING 
In the space provided, write the letter of the term that best matches the description. 

1. site where continuous CO, records have 
been maintained since 1958 

___ 2. an increase in Earth's average 
temperature, resulting from increased 
greenhouse gases in the atmosphere 

___ 3. a greenhouse gas released from burning 
fossil fuels 

4,a complex set of equations that account 
for many factors and require a great 
number of computations to solve 

5. tiny, shrimp-like animals that many other 
marine animals depend on for food 

a. carbon dioxide 
b. zooplankton 
c. Mauna Loa, Hawaii 
d. computer model 
e. global warming 

MULTIPLE CHOICE 
Choose the one best response. Write the letter of that choice in the space provided. 

___ 6. Which of the following will require most developed countries to 
decrease emissions of carbon dioxide and other greenhouse gases? 
a. Montreal Protocol c. Emissions Reduction Act 
b. Kyoto Protocol d. Reforestation Project 

7. Most of the warming that has been observed over the 20th century can 
be attributed to 
a. human activity. 
b. plant growth. 

c. glacial melting. 
d. droughts. 

___ 8. The attempt to slow global warming is made difficult by 
a. economic factors. c. social factors. 
b. political factors. d. All of the above 

9. Which of the following is not a major greenhouse gas? 
a. water vapor c. sulfur 
b. carbon dioxide d. methane 

10. In an area away from forests and cities, geochemist Charles David 
Keeling measured the amount of 
a. ozone in the air. 
b. oxygen in the air. 
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Skills Worksheet DIFFERENT WINDS 

Map Skills 
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Wind is caused by changes in atmospheric pressure. Atmospheric pressure, also 
called barometric pressure, is the force, or pressure, of the air above Earth. 
Use the map above to answer the questions below. 

1. Analyzing Data Which do you think affects wind movement more, latitude or 
longitude? 

2. Finding Locations If you live in South America at the equator, in which direc 
tion does the wind blow? 

5. Making a Hypothesis In which direction do the Westerlies blow? Why do 
you think they are called the Westerlies? 

4. Making a Hypothesis If you were sailing to North America from Europe, 
near which line of latitude would you sail? Why? 

5. Making Conclusions Find the general location of your community on the map. 
If a storm were approaching you, which direction would it be coming from? 
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Section: Climate and Climate Change 
MATCHING 
In the space provided, write the letter of the term or phrase that best matches 
the description. 

1. long-term, prevailing weather conditions at 
a particular place 

2.a gas that can reach the upper atmosphere 
after a large-scale volcanic eruption 

5.position with respect to the equator, meas 
ured in degrees north or south 

___ 4. is greater for cold air, causing cold air to 
sink below warm air 

___ 5. a belt of prevailing winds 

a. latitude 
b. westerlies 
c. sulfur dioxide 
d. climate 
e. density 

MULTIPLE CHOICE 
Choose the one best response. Write the letter of that choice in the space provided. 

___ 6. During summer in the Southern Hemisphere, the Northern 
Hemisphere experiences 
a. a tilt toward the sun. 
b. winter. 

c. summer. 
d. excess rainfall. 

7. In regions closer to the poles, the sun 
a. never sets. c. is higher in the sky. 
b. never changes its altitude. d. is lower in the sky. 

___ 8. Because water -----, ocean currents have a great effect on 
climate. 
a. moves more slowly than air 
b. stays colder than air 

c. holds large amounts of heat 
d. cannot hold heat 

___ 9. During an El Nifio event, winds in the western Pacific Ocean 

strengthen and push eastward. 
a. warm air c. warm water 
b. cold air d. cold water 

10. The pattern of determines Earth's precipitation pattern. 
a. global atmospheric circulation c. volcanic eruptions 
b. solar activity d. All of the above 
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Section: The Ozone Shield 
MATCHING 
In the space provided, write the letter of the term that best matches the description. 

1. strong circulating winds over Antarctica 

___ 2. a possible consequence to humans from 
a thinning ozone layer 

___ 3. single-celled organisms that live near the 
ocean's surf ace 

a. polar vortex 
b. chlorofluorocarbons 
c. skin cancer 
d. ozone layer 
e. phytoplankton 

4,a part of the stratosphere that absorbs 
most of the ultraviolet light from the sun 

5. a class of human-made chemicals that 
may damage the ozone layer 

MULTIPLE CHOICE 
Choose the one best response. Write the letter of that choice in the space provided. 

6. Scientists estimate that a single chlorine molecule in the CFC structure 
can destroy as many as ozone molecules. 
a. 100 C. 10,000 
b. 1,000 d. 100,000 

7. As the amount of ozone in the stratosphere decreases, 
a. more ultraviolet light is able to reach Earth's surface. 
b. less solar energy is able to reach Earth's surface. 
c. the amount of methane in the atmosphere increases. 
d. the amount of phytoplankton in the ocean increases. 

___ 8. Polar stratospheric clouds are high-altitude clouds made of 
a. ozone and CFCs. c. water and nitric acid. 
b. ozone and molecular chlorine. d. water and sulfuric acid. 

___ 9. Which of the following is not a damaging effect of ultraviolet light on 
the amphibian population? 
a. interference with photosynthesis 
b. death of eggs 
c. genetic mutations among survivors 
d. reduction of populations 

10. High ultraviolet (UV) radiation levels at Earth's surface can 
a. produce CFCs. c. thin the ozone layer. 
b. damage DNA. d. change weather patterns. 
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MATCHING 
In the space provided, write the letter of the term or phrase that best matches the 
description. 

1. international agreement to limit 
CFC production 

2. destroyed by CFCs 

5. caused by wind and influenced by 
Earth's rotation 

4,increases when fossil fuels 
are burned 

5. low-angle sunlight 

___ 6. winds push warm water eastward 
in the Pacific Ocean 

7. heat trapped by atmosphere near 
Earth's surface 

___ 8. potential result of high UV radiation 
at Earth's surface 

___ 9. water is cooler than usual in the 
eastern Pacific Ocean 

10. trade winds, westerlies, and 
polar easterlies 

a. EI Nino 
b. atmospheric CO, 
c. stratospheric ozone 
d. winter 
e. Montreal Protocol 
f. greenhouse effect 
g. DNA damage 
h. surface ocean currents 
i. prevailing winds 
j. La Nina 

MULTIPLE CHOICE 
In the space provided, write the letter of the term or phrase that best completes 
each statement or best answers each question. 

___ 11. Climate in a region is 
a. the long-term, prevailing 

atmospheric conditions. 
b. determined only by sea 

sonal daylight hours. 
c. the atmospheric condi 
tions on a given day. 

d. never affected by ocean 
currents. 

12. Rain frequently results 
whenever 
a. cold, moist air rises. 
b. warm, moist air rises. 
c. warm, dry air sinks. 
d. cold, dry air sinks. 
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15.Latitude strongly influences 
climate because _ 
solar energy falls on areas 
that are closer to the 
equator than to the poles. 
a. less 
b. the same amount of 
c. more 
d. sometimes less 

14. An important property of air 
circulation is 
a. warm air is denser than 

cold air. 
b. cold air and warm air 

have the same density. 
c. cold air is denser than 

warm air. 
d. air has no mass. 

__ 15. Which of the following gases 
is most responsible for the 
greenhouse effect? 
a. nitrous oxide 
b. methane 
c. oxygen 
d. water vapor 

16. Which of the following 
reduce(s) CO> in the 
atmosphere? 
a. phytoplankton 
b. tropical rain forests 
c. oceans 
d. all of the above 

17 During the summer, sunlight 
in the Northern Hemisphere 
shines 
a. obliquely for long days. 
b. slanting for short days. 
c. more directly for 

long days. 
d. less directly for 

short days. 

18. Ozone in the stratosphere 
a. causes skin cancer. 
b. prevents DNA repair. 
c. absorbs UV light. 
d. destroys CFCs. 

19. Ozone holes appear in polar 
regions during springtime 
when ozone-destroying 
a. chlorine atoms are 

released from polar 
stratospheric clouds. 

b. chlorine atoms are 
captured by polar 
stratospheric clouds. 

c. CFCs are synthesized on 
polar stratospheric clouds. 

d. CFCs magnify ultraviolet 
light. 

20. Once in the atmosphere, 
CFCs 
a. quickly become harmless. 
b. destroy ozone for only a 

short time. 
c. persist but stop 
destroying ozone. 

d. persist and continue to 
destroy ozone for decades. 

2l.La Nirais the 
phase of the EI Nino 
Southern Oscillation 
(ENSO) cycle. 
a. warm c. neutral 
b. cold d. mixing 

22. The average global tempera 
ture has during 
the 20th century. 
a. remained the same 
b. increased every year 
c. risen some years and 
fallen other years but 
has increased overall 

d. risen some years and 
fallen other years but 
has decreased overall 
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