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CHAPTER 18—INTRODUCTION TO ECOLOGY

MULTIPLE CHOICE

 1. The study of the interaction of living organisms with each other and with their physical environment is 
called
a. health. c. ecology.
b. economy. d. geology.

ANS: C DIF: 1 OBJ: 18-1.1

 2. A group of organisms of different species living together in a particular place is called a
a. community. c. biome.
b. population. d. habitat.

ANS: A DIF: 1 OBJ: 18-1.4

 3. An ecosystem consists of
a. a community of organisms.
b. energy.
c. the soil, water, and weather.
d. All of the above

ANS: D DIF: 1 OBJ: 18-1.4

 4. All organisms in an ecosystem are linked together in a network of interactions. This quality is called
a. geochemical processes. c. interdependence.
b. isolation. d. communication.

ANS: C DIF: 1 OBJ: 18-1.1

 5. Ecological models are useful for all of the following purposes except
a. making predictions about future ecological changes.
b. testing predictions about future ecological changes.
c. evaluating proposed solutions to environmental problems.
d. accounting for all the variables that exist in a real environment.

ANS: D DIF: 1 OBJ: 18-1.3

 6. The specific physical location in which a given species lives is called its
a. habitat. c. community.
b. abiotic factor. d. climate.

ANS: A DIF: 1 OBJ: 18-2.1

 7. The areas of an organism’s tolerance curve that lie at the extreme high or low for an environmental 
variable represent the
a. optimal range of the environmental variable for the organism.
b. zones of efficient performance by the organism.
c. zones of poorest performance by the organism.
d. range of the environmental variable preferred by the organism.

ANS: C DIF: 1 OBJ: 18-2.2
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 8. Which of the following is not an way that organisms deal with unfavorable environmental conditions?
a. interdependence c. dormancy
b. body temperature regulation d. migration

ANS: A DIF: 2 OBJ: 18-2.2

 9. An organism’s niche includes
a. what it eats. c. when it eats.
b. where it eats. d. All of the above

ANS: D DIF: 1 OBJ: 18-2.3

 10. Which of the following would not be included in a description of an organism’s niche?
a. its trophic level
b. the humidity and temperature it prefers
c. its number of chromosomes
d. when it reproduces

ANS: C DIF: 1 OBJ: 18-2.3

 11. Species with narrow niches
a. are called specialists.
b. use a wide variety of resources.
c. can tolerate a range of environmental conditions.
d. All of the above

ANS: A DIF: 1 OBJ: 18-2.3

 12. Organisms that manufacture organic nutrients for an ecosystem are called
a. consumers. c. producers.
b. predators. d. omnivores.

ANS: C DIF: 1 OBJ: 18-3.1

 13. The primary producers in a grassland ecosystem would most likely be
a. insects. c. grasses.
b. bacteria. d. algae.

ANS: C DIF: 1 OBJ: 18-3.1

 14. The organic material in an ecosystem is called
a. trophic level. c. energy.
b. biomass. d. productivity.

ANS: B DIF: 1 OBJ: 18-3.1

 15. cows : herbivores ::
a. horses : carnivores c. algae : consumers
b. plants : producers d. caterpillars : producers

ANS: B DIF: 2 OBJ: 18-3.1
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 16. When an organism dies, the nitrogen in its body
a. can never be reused by other living things.
b. is immediately released into the atmosphere.
c. is released by the action of decomposers.
d. All of the above

ANS: C DIF: 1 OBJ: 18-3.3

 17. Refer to the illustration above. The photosynthetic algae are
a. producers. c. parasites.
b. consumers. d. decomposers.

ANS: A DIF: 2 OBJ: 18-3.1

 18. Refer to the illustration above. The diagram, which shows how energy moves through an ecosystem, is 
called a
a. habitat net. c. trophic level.
b. food chain. d. food web.

ANS: D DIF: 2 OBJ: 18-3.4

 19. Refer to the illustration above. The leopard seals are
a. producers. c. herbivores.
b. omnivores. d. carnivores.

ANS: D DIF: 2 OBJ: 18-3.2

 20. Refer to the illustration above. Among all of the food chains, the organisms at the highest trophic level 
are
a. the algae. c. the krill.
b. the crabeater seals. d. the killer whales.

ANS: D DIF: 2 OBJ: 18-3.5

 21. In a food web, which type of organism receives energy from every other type?
a. producer c. decomposer
b. carnivore d. All of the above

ANS: C DIF: 1 OBJ: 18-3.4
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 22. Refer to the illustration above. On the pyramid, animals that feed on plant eaters are no lower than
a. level 1. c. level 3.
b. level 2. d. level 4.

ANS: C DIF: 2 OBJ: 18-3.5

 23. Refer to the illustration above. How much energy is available to the organisms in level 3?
a. all of the energy in level 1 plus the energy in level 2
b. all of the energy in level 1 minus the energy in level 2
c. about 10 percent of the energy in level 2
d. about 90 percent of the energy in level 2

ANS: C DIF: 2 OBJ: 18-3.5

 24. In an ecological energy pyramid, animals that feed on plants are at least in the
a. first trophic level. c. third trophic level.
b. second trophic level. d. fourth trophic level.

ANS: B DIF: 1 OBJ: 18-3.5

 25. The number of trophic levels in an ecological energy pyramid
a. is limitless.
b. is limited by the amount of energy that is lost at each trophic level.
c. is impossible to count because energy is lost at each trophic level.
d. never exceeds three.

ANS: B DIF: 1 OBJ: 18-3.5

 26. In going from one trophic level to the next higher level,
a. the number of organisms increases.
b. the amount of usable energy increases.
c. the amount of usable energy decreases.
d. None of the above

ANS: C DIF: 1 OBJ: 18-3.5
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 27. Refer to the illustration above. The diagram represents the decrease in
a. the number of organisms between lower and higher trophic levels.
b. available energy between lower and higher trophic levels.
c. diversity of organisms between lower and higher trophic levels.
d. All of the above

ANS: D DIF: 2 OBJ: 18-3.5

 28. Refer to the illustration above. At each trophic level, the energy stored in the organisms in that level is
a. about 10 percent of the energy in the level below it.
b. about 10 percent of the energy in the level above it.
c. about 50 percent of the energy in the level below it.
d. about 50 percent of the energy in the level above it.

ANS: A DIF: 2 OBJ: 18-3.5

 29. Water and minerals needed by all organisms on Earth pass back and forth between the biotic and 
abiotic portions of the environment in a process called
a. a trophic cycle.
b. a trophic pathway.
c. a biogeochemical cycle.
d. a biochemical pathway.

ANS: C DIF: 1 OBJ: 18-4.1

 30. Precipitation and evaporation are important components of the
a. nitrogen cycle. c. carbon cycle.
b. water cycle. d. All of the above

ANS: B DIF: 1 OBJ: 18-4.2

 31. Which of the following is not part of the nitrogen cycle?
a. conversion of atmospheric nitrogen into usable organic compounds by bacteria
b. conversion of nitrogen from decaying organisms into ammonia
c. nitrogen fixation
d. nitrogen evaporation

ANS: D DIF: 1 OBJ: 18-4.4
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 32. Nitrogen is a component of
a. proteins. c. carbohydrates.
b. fats. d. All of the above

ANS: A DIF: 1 OBJ: 18-4.4

 33. In the nitrogen cycle, plants use nitrates and nitrites to form
a. ammonia. c. fats.
b. nitrogen gas. d. proteins and nucleic acids.

ANS: D DIF: 1 OBJ: 18-4.4

 34. Which of the following is common to the carbon cycle, the nitrogen cycle, and the water cycle?
a. The substance is rearranged into different types of molecules as it moves through its 

cycle.
b. The substance must pass through decomposers in order to complete its cycle.
c. The largest reserves of the substance are always in organisms.
d. The substance is required by all living things and is involved in many processes that 

occur in living things.

ANS: D DIF: 3 OBJ: 18-4.1

 35. Coal, oil, and natural gas
a. are formed from decayed plants.
b. are fossil fuels.
c. release carbon dioxide when they are burned.
d. All of the above

ANS: D DIF: 1 OBJ: 18-4.3

 36. Humans affect the carbon cycle by
a. burning fossil fuels.
b. destroying vegetation that absorbs carbon dioxide.
c. clearing forests.
d. All of the above

ANS: D DIF: 1 OBJ: 18-4.3

COMPLETION

 1. ____________________ is the study of how organisms interact with each other and with their 
environment.

ANS: Ecology

DIF: 1 OBJ: 18-1.1

 2. An ecosystem consists of the living and ____________________ environment.

ANS: nonliving

DIF: 1 OBJ: 18-1.4
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 3. The physical area in which an organism lives is called its ____________________.

ANS: habitat

DIF: 1 OBJ: 18-1.4

 4. An ecological model is limited in its application because no model can account for every 
____________________ in an environment.

ANS: variable

DIF: 1 OBJ: 18-1.3

 5. Organisms that do not regulate their internal conditions are called ____________________, while 
those that do are called ____________________.

ANS: conformers, regulators

DIF: 1 OBJ: 18-2.2

 6. The ____________________ of an organism includes its habitat, its feeding habits, other aspects of its 
biology, and its interactions with other organisms and with the environment.

ANS: niche

DIF: 1 OBJ: 18-2.3

 7. If a deer in a forest is classified as a herbivore, then the cougar that eats the deer is classified as a(n) 
____________________.

ANS: carnivore

DIF: 1 OBJ: 18-3.2

 8. Animals that eat only primary producers are classified as ____________________.

ANS: herbivores

DIF: 1 OBJ: 18-3.2

 9. Bacteria that break down dead tissue are called ____________________.

ANS: decomposers

DIF: 1 OBJ: 18-3.3

 10. When the interrelated food chains in an ecosystem are represented together, the model is called a(n) 
____________________.

ANS: food web

DIF: 1 OBJ: 18-3.4
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 11. The primary productivity of an ecosystem is a measure of the amount of organic material that the 
____________________ organisms in the ecosystem produce.

ANS: photosynthetic

DIF: 1 OBJ: 18-3.1

 12. A one-way path of feeding relationships among organisms in an ecosystem is called a(n) 
____________________.

ANS: food chain

DIF: 1 OBJ: 18-3.4

 13. In an ecosystem, ____________________ diminishes at each successive trophic level.

ANS: energy

DIF: 1 OBJ: 18-3.5

 14. An energy pyramid shows the amount of energy contained in the bodies of organisms at each 
____________________ level.

ANS: trophic

DIF: 1 OBJ: 18-3.5

 15. Every time energy is transferred in an ecosystem, some of the energy is lost as 
____________________.

ANS: heat

DIF: 1 OBJ: 18-3.5

 16. Cellular respiration and photosynthesis are the two processes that form the basis of the biogeochemical 
cycle known as the ____________________ cycle.

ANS: carbon

DIF: 1 OBJ: 18-4.3

 17. When forests are cut down, both water and nutrient ____________________ are disrupted.

ANS: cycles

DIF: 2 OBJ: 18-4.1

 18. Water that seeps into the soil is called ____________________.

ANS: groundwater

DIF: 1 OBJ: 18-4.2
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 19. The conversion of nitrogen gas to nitrate by the action of bacteria is called ____________________.

ANS: nitrogen fixation.

DIF: 1 OBJ: 18-4.4

 20. The process of ____________________ occurs when anaerobic bacteria break down nitrates and 
release nitrogen gas back into the atmosphere.

ANS: denitrification

DIF: 1 OBJ: 18-4.4

ESSAY

 1. Explain how a change in the habitat of a species affects the entire ecosystem. What could ultimately 
result from such a disruption? Write your answer in the space below.

ANS: 
A change in habitat may disturb the interactions of plants and animals in the ecosystem. A drastic 
habitat change that affects one species can have an effect on the whole ecosystem because it affects the 
natural cycling of nutrients through food chains and food webs. This disruption could result in 
endangerment or extinction of species in the ecosystem.

DIF: 2 OBJ: 18-1.2

 2. A plant disease infects most of the vegetation in a particular area, destroying the vegetation. How 
might the destruction of vegetation affect the animal life in the area? Write your answer in the space 
below.

ANS: 
The ecosystem would be seriously disrupted. Herbivores that eat the vegetation would be affected 
because their major source of food would be eliminated. The carnivores in the area would soon die or 
leave the area because their source of energy—the herbivores—was gone.

DIF: 2 OBJ: 18-1.2

 3. What adaptation do many plant species have that enables them to survive through very cold winters? 
Write your answer in the space below.

ANS: 
They lose their leaves in winter or produce seeds that can survive very cold winters.

DIF: 3 OBJ: 18-2.2
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 4. Which types of organisms are most likely to survive change in an ecosystem, those that have a narrow 
ecological niche or those that have a broad niche? Explain. Write your answer in the space below.

ANS: 
Answers may vary. Sample answer: Organisms having a broad niche are more likely to survive 
because they are not likely to depend on a single food source or a single habitat. If one food source 
becomes scarce, they can turn to another, or if one habitat is destroyed, they can move to another. An 
organism having a narrow niche may depend on a single food source or require a specific habitat. If 
the food source disappears or habitat is disrupted, the organism may not survive.

DIF: 2 OBJ: 18-2.3

 5. Rabbits, coyotes, and clover plants are some of the organisms that occupy a particular ecosystem. 
Assign the roles of primary producers, consumers, herbivores, and carnivores to these three groups of 
organisms and explain your answer. Write your answer in the space below.

ANS: 
In this ecosystem, the clover plants are the primary producers. These autotrophs help manufacture the 
organic nutrients necessary to sustain the ecosystem. Both the rabbits and coyotes are consumers. 
Rabbits are herbivores that consume the primary producers (the clover plants). Coyotes eat the 
herbivores (the rabbits), so they are classified as carnivores.

DIF: 2 OBJ: 18-3.4

 6. Why are decomposers necessary for the continuation of life on Earth? Write your answer in the space 
below.

ANS: 
Matter for life is cycled through ecosystems. Decomposers recycle essential materials such as nitrogen 
and carbon by releasing them from waste materials and dead organisms. Without the action of 
decomposers, the Earth would eventually be depleted of usable sources of these essential materials that 
organisms require to survive.

DIF: 2 OBJ: 18-3.3

 7. Describe how energy is transferred from one trophic level to another. Write your answer in the space 
below.

ANS: 
A portion of the energy available to the organisms at each level of the food chain is stored in the 
chemical bonds of nutrients or tissues of an organism. When that organism is eaten by another, some 
of the stored chemical energy is transferred to the new organism and used to sustain its life.

DIF: 2 OBJ: 18-3.5
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 8. Why is it cheaper for a farmer to produce a pound of grain than a pound of meat? Write your answer in 
the space below.

ANS: 
Animals are on higher trophic levels than plants. Consequently, it takes several pounds of grain to feed 
an animal in order to produce one pound of meat from the animal.

DIF: 3 OBJ: 18-3.5

 9. Describe the major steps of the phosphorus cycle. Write your answer in the space below.

ANS: 
When rocks erode, phosphorus dissolves as phosphate and enters the soil and water. Plants absorb 
phosphorus from the soil through their roots. Phosphorus is recycled into the soil and water when 
organisms excrete excess phosphorus or when organisms die and decompose.

DIF: 3 OBJ: 18-4.5
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