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Answer Key

Chapter 1 Earth’s Ecosystems
	Page Numbers
	Answers

	p. 2
	1. a system of living things and nonliving things in an area interacting together

2. on the same conditions, i.e., on each other and on the nonliving things in the ecosystem

	p. 3
	3. deer, bear, raccoon, trees, shrubs

4. Possible answers may include any five of the following: sunlight, temperature, water, soil, air, weather patterns, altitude.

	p. 4
	5. The temperatures are high because areas near the equator get a lot of direct sunlight.

	p. 5
	6. less

7. Possible answers may include any two of the following: travel to a warmer place, become less active or sleep, huddle, have a layer of thick feathers (or fur).

	p. 6
	8. They have features that help them survive with little water.

	p. 7
	9. water, air, food

10. topsoil, subsoil, parent rock, bedrock

	p. 8
	11. population

12. food, shelter, temperature, oxygen, water

	p. 9
	13. Populations must interact in a balanced way. Each population must play its role.

	p. 10
	14. photosynthesis

15. b, c

	p. 11
	16. carbon dioxide, water, sunlight, chlorophyll

	p. 12
	17. They hold plants in soil and take in water and other substances that plants need.

18. root hair

	p. 13
	19. support leaves and flowers; transport substances between the roots and leaves

	p. 14
	20. veins

21. epidermis

	p. 15
	22. carbon dioxide

23. leaves

	p. 16
	24. top to bottom: 3, 2, 4, 1

	p. 17
	Reading Diagrams: Water molecules move upward through narrow tubes in the root (root pressure and capillary action), as well as transpiration.

	p. 18
	25. break down dead organisms for food

	p. 19
	26. diaphragm

	p. 20
	27. They carry on photosynthesis: they use sunlight and have chlorophyll, use the raw materials carbon dioxide and water.

28. half

	p. 21
	29. They are important sources of food for other living things. Many produce oxygen.

	p. 22
	30. paramecium, amoeba, euglena

	p. 23
	31. They return to the community the raw materials its members need to live.

	p. 24
	32. euglena, grass

	p. 25
	33. A consumer eats living plants or animals, whereas a decomposer breaks down dead organisms.

	p. 26
	34. start: the Sun; end: decomposers

	p. 27
	35. Agree: they did eat other consumers; disagree: they may have been tertiary consumers

	p. 28
	36. grass(mouse(large bird; grass(insect(small bird(large bird

	p. 29
	37. The snake can eat a mouse or other small animals; the large bird can eat the snake.

	p. 31
	38. tertiary consumers; at each level less and less energy is available

	p. 32
	39. between Earth’s surface and the air

	p. 33
	40. evaporation, precipitation, condensation

	p. 34
	41. Living things die and decay, plants and animals breathe out, fuels such as coal and oil are burned.

	p. 35
	42. decomposers

	p. 36
	43. Decomposers break down the remains of dead animals and plants. Bacteria then can break down the nitrogen in the remains into nitrogen gas. 

	p. 37
	44. It may become a home for living things. Decomposers gradually break it down into useful substances that are returned to the soil.

	p. 38
	1. d

2. g

3. j

4. i

5. c

6. h

7. e

8. b

9. a

10. f

11. Possible answers may include: an ecosystem contains populations; an energy pyramid has producers at the bottom.

	p. 39
	1. community

2. food web

3. prey

4. scavenger

5. respiration

6. consumer

7. decomposer

8. food chain

9. carnivore

10. evaporation

Answer to Riddle: photosynthesis 


Chapter 2 Earth’s Land and Water
	Page Numbers
	Answers

	p. 42
	1. Possible answers may include any three of the following: amount of direct sunlight, height above sea level, wind patterns, ocean currents, and nearness to mountains.

	p. 43
	2. tundra, taiga, deciduous forest, tropical rain forest, grassland, desert

3. tundra

	p. 44
	4. hot and humid, with 80–180 inches of rain a year

	p. 45
	5. The light cannot get through the thick layer of leaves in the canopy.

	p. 47
	6. They turn from green to red, orange, yellow, and brown, and fall to the ground. 

7. The fallen leaves decay and help make the soil rich.

	p. 48
	8. Possible answers may include: Some animals rest during the day and come out at night; plants may have waxy leaves, which help prevent water loss.

	p. 49
	9. in hot/dry deserts and semideserts: daytime—hot; nighttime—cooler

	p. 51
	10. taiga (different): forest of evergreens, warm summers

alike: biomes far to the north

tundra (different): permafrost prevents trees and large plants from growing

	p. 52
	11. The roots hold the soil in place and keep it from blowing away.

	p. 53
	12. The sea provides food, as well as a way for animals to move about.

	p. 54
	13. Possible answers may include: temperature, amount of salt in the water, amount of sunlight, depth of water, and nearness to shore

	p. 56
	14. Plantlike plankton are producers. Animallike plankton are simple consumers that are eaten by other consumers.

	p. 57
	15. algae, krill, fish, penguin, orca

	p. 58
	16. still waters, running water, wetlands

	p. 59
	17. It is not as salty as an ocean, but is a home to many plants and animals because of the food carried there by rivers.

	p. 61
	18. Temperatures are warm and do not change much (because warm air rises and is replaced by cool air).

	p. 62
	19. large, thick (or needlelike) leaves, roots that spread beneath the surface

	p. 63
	20. redwoods: northern coast; sequoias: away from the coast

	p. 64
	21. a. Colorado

b. Mohave

c. Colorado

	p. 65
	22. to survive the heat of the day; to be safe from other animals

	p. 67
	23. They can run along ledges and steep slopes.

	p. 68
	24. People collected the eggs and placed them in incubators. They fed the baby condors.

	p. 69
	25. They may have no predators and may overpopulate; they outcompete native animals and plants for food.

	p. 70
	1. a

2. d

3. b

4. b

5. c

6. b

7. b

8. c

	p. 71
	1. taiga

2. Colorado

3. chaparral

Answer to Riddle: a hot dog


Chapter 3 Heat Energy
	Page Numbers
	Answers

	p. 74
	1. all of the examples

	p. 75
	2. It would be moving very fast.

	p. 76
	3. slowest: solid; fastest: gas

	p. 77
	4. temperature

5. warmer, cooler

	p. 78
	6. The temperature of the warmer object drops, the temperature of the cooler object rises.

	p. 79
	7. Insulators prevent heat flow, while conductors allow heat to flow.

	p. 80
	8. c

9. b

10. d

11. a

	p. 81
	Reading Diagrams: As the wave moves through the water, the water moves up and down, not forward.

12. 4 waves per second

13. 3 waves per second

	p. 82
	14. … an object vibrates.

	p. 83
	15. A wave moves through the coil toward the other end.

	p. 84
	16. The particles that make up a solid are closer together, therefore the waves can move more readily because the particles hit against each other as the wave passes through.

	p. 85
	17. visible light

	p. 87
	18. Renewable resources can be replaced in a relatively short time, whereas nonrenewable resources cannot be replaced.

19. water, wind

	p. 88
	20. carbon, oxygen; carbon dioxide, water vapor; heat and light

	p. 89
	21. heat, light, sound, kinetic energy

	p. 90
	22. No; to do work, an object must be moved through a distance.

	p. 91
	23. Pressing harder does not result in enough friction to stop the skater.

	p. 93
	24. Conduction is energy transfer by contact, such as through solids; convection is heat transfer through the rising and falling of fluids.

	p. 94
	25. Warm air rises.

	p. 95
	26. copper; it requires the least amount of energy to raise 1 gram by 1 degree (that is, it has the smallest number in the table)

	p. 96
	1. b

2. d

3. b

4. d

5. d

6. b

7. a

8. c

	p. 97
	Across

3. friction

5. wave

7. convection

8. frequency

Down

1. kinetic

2. conduction

3. temperature

4. sound


Chapter 4 Energy in the Earth System
	Page Numbers
	Answers

	p. 101
	1. First: gamma, X rays, ultraviolet

Next: visible

Last: infrared, microwave, radio

	p. 103
	2. Dark brown; dark objects absorb radiant energy better than light objects.

	p. 105
	3. The doctor works with X rays often, whereas I am exposed for just a moment. 

	p. 106
	4. The plants absorb the solar radiation and use it to make their own food. The food has the energy stored inside. When animals eat plants, they get the energy from the plants.

	p. 107
	5. 50% is absorbed by Earth’s surface; 4% is reflected from Earth’s surface; 25% is reflected by clouds; 6% is reflected by the atmosphere, 13% is absorbed by the atmosphere

	p. 109
	Reading Diagrams: evaporation, condensation, precipitation, infiltration and runoff; and then the steps repeat continuously

6. Disagree: The part most affected is evaporation. Water evaporates as it absorbs solar energy.

	p. 111
	7. decreases

8. solar energy that heats the air, land, and water. It drives the water cycle, winds, and ocean currents.

	p. 112
	9. The convection current would stop since there would be no warmed, rising air.

	p. 113
	10. Possible answers may include any of the following:  The currents are in circular patterns. They are clockwise in the northern hemisphere, counterclockwise in the southern hemisphere. Warm currents move from the equator to the north or south, cold currents move from the extreme north and south down toward the equator.

	p. 114
	11. Global winds blow in specific directions over long distances; local winds blow from any direction for short distances. Both are caused by convection, but global winds are caused by convection currents that span the globe, whereas local winds blow over smaller areas from high to low pressure.

	p. 115
	12. sea 

13. land

	p. 116
	14. ENSO

	p. 117
	15. Possible answers may include: heavy storms may hit the Gulf of Mexico and western South America, dry areas may receive lots of rain, wet areas may experience drought.

	p. 119
	16. A column of melted rock may have reached the surface at the ocean bottom in the Pacific. As the melted rock flowed out of an opening in the crust, it hardened into a rock, building up volcanoes, which gradually reached above sea level and became the Hawaiian Islands. 

	p. 120
	1. b

2. c

3. a

4. a

5. c

6. a

	p. 121
	1. emission

2. Gulf Stream

3. Santa Ana

4. crust

5. mantle

6. radiation

7. wind

8. core

9. electromagnetic waves

10. solar radiation


Chapter 5 Plate Tectonics and Earth’s Structure
	Page Numbers
	Answers

	p. 124
	1. He explained that all the continents were once part of one supercontinent that broke into pieces, and that the pieces then drifted apart.

	p. 125
	2. Laurasia, Gondwanaland

	p. 127
	3. Fossil plants and animals of the same kind are found on continents separated by oceans; tropical fossil ferns have been found in Antarctica; index fossils are found in certain areas, all of which could have happened only if the continents were once joined.

4. It suggests that Alaska and tropical Asia were once joined.

	p. 128
	5. It formed when plates moved together and one plate sank under the other.

	p. 129
	6. They often occur in the same locations, where the edges of plates meet.

	p. 131
	7. Primary, secondary; primary

	p. 133
	8. Possible answers may include (in any order):

a. core: thick outer liquid part; ball-shaped, solid-like inner part; or made of iron and nickel with inner and outer parts

b. mantle: thick layer, high pressure and temperature, has almost melted rock that can flow

 c. crust: very thin later, outermost part of earth, has Earth’s natural resources

	p. 135
	Reading Diagrams: Warm matter becomes less dense and rises.

9. convection in the mantle. Less-dense (hot) rock material rises toward the bottom of the plates, cools and moves sideways, then sinks. This motion against the bottom of the plates causes them to move.

	p. 137
	10. Divergent boundaries form when plates move away from each other; convergent boundaries form when plates move toward each other; transform boundaries form when plates slide past each other

	p. 139
	11. faults, cracks in the lithosphere (or, along plate boundaries)

	p. 141
	12. The focus is the point below Earth’s surface where an earthquake happens, whereas the epicenter is the point on the surface directly above the focus.

	p. 143
	13. The Richter scale is mathematical, with an increase of 1 on the scale reflecting an increase of 30 times the released energy. The Mercalli scale is based on observations, not math. It is used to rate observed effects.

	p. 145
	14. Make an emergency escape plan, make an earthquake kit, take a first-aid or CPR course.

	p. 146
	16. magma chamber, vent

	p. 147
	17. Different shapes result from different kinds of eruptions that release different kinds of materials at different strengths.

	p. 149
	18. They distinguish between volcanoes based on how violent the eruptions are (explosions, slow lava flow, quicker lava flow) and how often they erupt (active, dormant, extinct).

	p. 151
	19. A geyser is a fountain of hot air and steam, whereas a fumarole is only escaping steam.

20. It is located somewhere in the middle of the plate, that is, not near the edges of the plate.

	p. 153
	21. igneous rock, because that is the kind of rock that forms from cooling of molten rock

	p. 155
	22. to the north and west, in the general direction of where San Francisco is today

	p. 157
	23. Tectonic forces are at work making the land rise

24. Tectonic forces are working, causing mountains to rise, with valleys between them.

	p. 158
	1. f

2. l

3. m

4. j

5. c

6. n

7. d

8. k

9. e

10. g

11. i

12. a

13. h

14. b

	p. 159
	1. earthquake [top row]

2. volcano [diagonal, starting in the 3rd row from the top, 4th column from the left, going to the bottom right corner]

3. magma [3rd row from the bottom, starting in the 4th column from the left]

4. epicenter [1st column at the left]

5. hot spot [4th row from the top, starting in the 4th column from the left]

6. Andreas [reversed, 2nd row from the bottom, starting in the 1st column at the right]

7. rock cycle [3rd column from the left]


Chapter 6 Shaping Earth’s Surface
	Page Numbers
	Answers

	p. 163
	1. They are at different latitudes. Juneau is nearer to the North Pole, while San Diego is closer to the equator.

	p. 164
	2. 51, 876

	p. 165
	3. b

4. c

5. a

	p. 167
	6. 100%

7. rain, snow, sleet, hail

	p. 168
	8. Coriolis effect

	p. 169
	9. d

10. c

11. a

12. b

	p. 171
	Possible answers may include:

13. Cause: water freezes in cracks in rocks ( Effect: breaks a rock apart

14. Cause: roots grow into cracks in rocks ( Effect: push the rocks apart

15. Cause: wind carries pieces of rock ( Effect: pieces of rock drill and grind rocks

	p. 173
	16. moving water, wind, glaciers

17. They scrape the land underneath, carving out wide valleys, and push rock material in front of them. 

	p. 175
	18. gravity, steep slope of the land, water seeping into land, loud noises

	p. 177
	19. Rainfall increases the amount of water in a river. The more water there is in a river, the faster the river flows.

	p. 179
	20. c

21. a

22. b

Reading Diagrams: At the source, a river is usually flowing in mountainous areas. The river flows quickly downhill due to gravity, carrying lots of sediment and carving out V-shaped valleys. Many streams feed the river. As the river reaches flatter land, the river slows down and deposits some of its sediment, forming large curves, or meanders. At the mouth, as it empties into a larger body of water (an ocean or a bay), the river deposits the remaining sediment, which may form a deposit of land (a delta).

	p. 181
	23. Possible answers may include: The deposited soil may be rich, encouraging the growth of a variety of plant life. Animals may find food here as a result, from the plants as well as from other animals that settle on the delta.

	p. 183
	24. They pull sand particles down the beach, slowly changing the shape of the beach.

	p. 184
	25. reddish

	p. 185
	26. silicate, carbonate

	p. 187
	27. Possible answers may include: They can kill wildlife directly or cause fires, landslides, or huge waves that can kill wildlife or destroy the plant life that animals depend on for food.

	p. 189
	28. lowlands near a shore and shoreline habitats

	p. 190
	29. They can knock down trees and carry away tons of soil; they can carry and deposit mud, covering plants and animals; they can renew the soil by depositing new materials over soil.

	p. 191
	30. They can cause fires and landslides, change the course of rivers, rupture power and gas lines, drain lakes, and open cracks in the ground.

	p. 193
	31. They can deposit materials into the soil, enriching the soil and enabling new plant life to grow. They new plant life will attract other forms of life and new habitats may form as a result.

	p. 194
	1. c

2. f

3. b

4. d

5. a

6. g

7. e

8. k

9. l

10. n

11. m

12. i

13. j

14. h

	p. 195
	Across

3. watershed

5. levee

6. sediment

Down

1. landslide

2. breaker

4. delta


Chapter 7 Earth’s Resources
	Page Numbers
	Answers

	p. 199
	1. light, heat, electricity, geothermal energy, solar energy

	p. 201
	2. electricity(heat; or, electricity( invisible light (microwave)(heat

	p. 203
	3. how cost effective it is (cost of the energy source compared with the cost of using it) and its efficiency (amount of usable energy made compared with the total amount of energy used to make it)

	p. 205
	4. pollution caused by fossil fuels, health problems due to pollution, smog, acid rain, thermal pollution of rivers

	p. 206
	5. Natural resources are used to supply our needs, from air and water to food.

	p. 207
	6. Water is renewed naturally by the processes of the water cycle.

	p. 209
	7. 63 years

	p. 211
	8. Allow students to make a case for either viewpoint. Agree: soil is enriched as decomposers add matter to the soil, and it can be enriched by humans adding materials to the soil; disagree: it takes a long time to enrich very depleted soil

	p. 213
	Reading Diagrams: The water is moving downriver, coming from mountains and flowing downhill in the direction gravity pulls it. 

9. Possible answers may include the following advantages of water power: it is cheap and renewable, and it produces no air pollution. On the other hand, students might agree that damming the floodplain of a slow-moving river could destroy natural habitats as well as homes and farms.

	p. 214
	10. It is important to save as much of our supplies of nonrenewable resources as possible.

	p. 215
	11. Possible answers may include any three of the following examples: recycling plastic bottles to make new bottles and other products; recycling aluminum cans to make new cans; recycling paper to make new paper products; recycling glass to make new glass products.

	p. 216
	12. Processing may be expensive and use up a lot of energy; some of the chemicals used in the processing may eventually be found to be harmful to humans or the environment.

	p. 217
	13. Possible answers may include any four of the following examples: milk bottles, compact discs, stereo and TV exteriors, pot handles, toaster controls, food wrap, storage containers.

	p. 218
	14. weaving (or knitting) fibers together; animal and plant products or artificially

	p. 219
	15. Burning fossil fuels harms the environment and the reserves of these fuels are limited.

	p. 221
	16. Steel is made to be strong so that it helps support the structure to prevent collapse.

	p. 222
	1. natural gas

2. recycling

3. nuclear fuel

4. renewable resource

5. nonrenewable resource

6. conservation

7. natural resource

8. efficiency

9. pollution

10. energy source

	p. 223
	Across

3. hydroelectric

4. fusion

5. geothermal

7. oil

Down

1. synthetic

2. coal

5. solar
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