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Name:

UNIT: ECOLOGY
TOPIC: COMPONENTS OF ECOSYSTEMS

1)  Which diagram best illustrates the relationship between Questions 6 through 10 refer to the following:
humans (H) and ecosystems (E)?

The table below contains information about glucose production in
) 3 a species of plant that lives in the water of a salt marsh.
Temperature Glucose
(°C) Production (mg/hr)
@ 10 5
2) 4) 20 10
@ 30 15
40 5

6)  Which of the following terms describe temperature in the
investigation shown?
1) abiotic factor and dependent variable
2) biotic factor and dependent variable
3) abiotic factor and independent variable
4) biotic factor and independent variable

2)  One biotic factor that affects consumers in an ocean
ecosystemis

1) temperature variation
2) number of autotrophs
3) pH ofwater
4) salt content
7)  Based on the data provided, at which temperature would the

3)  One biotic factor that limits the carrying capacity of any i
plants most likely use the greatest amount of carbon

habitat is the

i dioxide?

1) level of atmospheric oxygen

2) amount of soil erosion 1 20°C 3) 10°C

3) availability of water 2) 40°C 4) 30°C

4) activity of decomposers 8)  Based on the data shown, how much oxygen will plants that
4)  Abiotic factors that characterize a forest ecosystem include live in water at 10° C most likely produce?

1) temperature and amount of available water 1) the same amount of oxygen produced at 40°C

2) pHand number of heterotrophs 2) the most oxygen produced at any temperature

3) light and biodiversity 3) twice the amount of oxygen produced at 20°C

4) types of producers and decomposers 4) more oxygen than is produced at 30°C
5)  Inanocean, the growth and survival of seaweed, small fish, | 9)  \what evidence fromthe data table shows that a salt-marsh

and sharks depends on abiotic factors such as plant is sensitive to its environment?

1) number of herbivores, carbon, and food
2) sunlight, temperature, and minerals

3) numper of decomposers, carbon dioxide, and nitrogen | 10)  State one possible reason for the change in glucose

4) sunlight, pH, and type of seaweed production when the temperature in the given investigation
was increased from 30° C to 40°C.

11) The reason that organisms can not produce populations of
unlimited size is that
1) thereis no carrying capacity on Earth
2) species rarely compete with one another
3) the resources of Earth are finite
4) interactions between organisms are unchanging




12)

13)

14)

15)

16)

What impact do the amounts of available energy, water, and
oxygen have on an ecosystem?

1) They recycle the residue of dead organisms.

2) They act as limiting factors.

3) They control environmental temperature.

4) They are used as nutrients.

Which information concerning a desert is provided by the
guotation below?

"The desert is arid, with less than 25 cm of rain per year.
The plants are spaced far apart, or are grouped around
water sources. Most of the animals are active at night.”

1) identity of a limiting factor and behavior of
heterotrophs

2) type of nutrition in animals and distribution of
autotrophs

3) daily temperature range and types of autotrophs

4) time of rainy season and type of food used by
heterotrophs

Four environmental factors are listed below.

A. energy
B. water
C. oxygen
D. minerals

Which factors limit environmental carrying capacity in a
land ecosystem?

1) A C,andD,only 3) AB,C,andD

2) A only 4) B, C,and D, only

The growth of a population is shown in the graph below.
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Which letter indicates the carrying capacity of the
environment for this population?

1) A 2 B 3y C 4 D
Ten breeding pairs of rabbits are introduced onto an island
with no natural predators and a good supply of water and
food. What will most likely happen to the rabbit population?
1) It will decrease and then increase indefinitely.

2) It willincrease until it exceeds carrying capacity.

3) Itwilldie out due to an increase in the mutation rate.

4) It will remain relatively constant due to equal birth and
death rates.
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After a rabbit population reaches the carrying capacity of its
habitat, the population of rabbits will most likely
1) decrease, only
2) remain unchanged
3) alternately increase and decrease
4) increase, only

17)

18) The size of a frog population in a pond remains fairly

constant over a period of several years because of
1) environmental carrying capacity

2) decreasing competition

3) the depth of water

4) excessive dissolved oxygen

19) The graph below represents the growth of a population of
flies in a jar.
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Which letter indicates the part of the graph that represents
the carrying capacity of the environment in the jar?

1) A 2 B 3y C 4 D
On which day did the population represented in the graph
below reach the carrying capacity of the ecosystem?

20)

Growth of a Population in an Ecosystem
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21)

22)

23)

The size of a mouse population in a natural ecosystemtends
to remain relatively constant due to

1) the lack of natural predators

2) the carrying capacity of the environment

3) increased numbers of decomposers

4) cycling of energy

The graph below indicates the size of a fish population over
a period of time.
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The section of the graph labeled A represents
1) apopulation becoming extinct

2) apopulation at equilibrium

3) biodiversity within the species

4) nutritional relationships of the species

The graph below shows the number of birds in a population.
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Which statement best explains section X of the graph?

1) The population reached a state of dynamic equilibrium
due to limiting factors.

2) Interbreeding between members of this population
increased the mutation rate.

3) Another species came to the area and provided food for
the birds.

4) Anincrease in the bird population caused an increase
in the producer population.

24)

25)
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Which of the following graphs illustrates changes that

indicate a state of dynamic equilibriumin a mosquito
population?

1)

Number of
Mosquitoes

Years

2)

Number of
Mosquitoes

Years

3)

Number of
Mosquitoes

Years

4)

Number of
Mosquitoes

Years

Which statement best describes the fruit fly population in
the part of the curve labeled X in the graph shown below?

Fruit Fly Population Growth
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1) The fruit fly population has an average lifespan of
36 days.

2) The fruit fly population can no longer mate and
produce fertile offspring.

3) The fruit fly population is no longer able to adapt to the
changing environmental conditions.

4) The fruit fly population has reached the number of
organisms the habitat can support.



26)

Students conducting a study on an insect population
placed 25 insects of the same size in a box The amount of
food, water, and shelter available to the insects was kept
constant. Each month, students removed and counted the
number of insects present, recorded the total, and returned
the insects to the box The graph below shows the number
of insects in the boxover a 12 month period.
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What inference can be made regarding this insect
population?

1) The population has carnivorous members.

2) Allthe insects in the boxare the same age.

3) The population reached carrying capacity by January.
4) The insects hibernated from January to April.

Questions 27 and 28 refer to the following:

A population of paramecia (single-celled aquatic organisms) was
grown in a 200-mL beaker of water containing some smaller single-
celled organisms. Population growth of the organisms for 28 hours
is shown in the graph below.
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KEY:

—— Paramecia
Smaller single-celled organisms

27)

28)

29)

30)
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Which factor most likely accounts for the change in the
paramecium population represented in the graph from8to
20 hours?
1) anincrease in wastes produced
2) anincrease in available food
3) anincrease in water pH
4) an increase in the nitrogen content of water

One likely explanation for the change in the paramecium
population represented in the graph from 26 hours to

28 hours is that the

1) rate of reproduction increased

2) carrying capacity of the beaker was exceeded

3) oxygen level was too high

4) time allowed for growth was not sufficient

Which statement describes the ecosystemrepresented in
the diagram below?

1) This ecosystemwould be the first stage in ecological
succession.

2) This ecosystemwould most likely lack decomposers.

3) Allofthe organisms in this ecosystemare producers.

4) Allof the organisms in this ecosystem depend on the
activities of biological catalysts.

Which statement describes a situation that leads to stability

within an ecosystem?

1) Organisms provide all the necessary energy for the
maintenance of this ecosystem.

2) Interactions between biotic and abiotic components
regulate carbon dioxide and water levels.

3) Animals provide the oxygen used by plants, and plants
provide the nitrogen needed by animals.

4) Carbon dioxide and water are released only by abiotic
sources in the ecosystem.



31)

32)

33)

34)

35)

36)

37)

Even before a flower bud opens, certain plant chemicals

have colored the flower in patterns particularly attractive to

specific insects. At the same time, these chemicals protect

the plant's reproductive structures by killing or inhibiting

pathogens and insects that may feed on the plant. Which

statement about the plant and the other organisms

mentioned is correct?

1) Organisms of every niche may be preyed on by
herbivores.

2) Chemicals affect plants, but not animals.

3) Any chemical produced in a plant can protect against
insects.

4) Organisms may interact with other organisms in both
positive and negative ways.

The dissolved carbon dioxide in a lake is used directly by

1) parasites 3) fungi
2) decomposers 4) autotrophs

Carbon dioxide containing carbon-14 is introduced into a
balanced aquariumecosystem. After several weeks,
carbon-14 will most likely be present in

1) theplants, only

2) neither the plants nor animals

3) both the plants and animals

4) the animals, only

Which component of a stable ecosystemcan not be
recycled?

1) energy
2) nitrogen

3) water

4) oxygen

Which of the following statements describes a role of fungi

in an ecosystem?

1) They release oxygen into the ecosystem.

2) They transfer energy to decaying matter.

3) They recycle chemicals from dead organisms.

4) They synthesize organic nutrients from inorganic
substances.

What would most likely happen if most of the bacteria and
fungi were removed froman ecosystem?

1) Energy provided for autotrophic nutrition would be
reduced.

2) Soil fertility would increase.

3) The rate of mutations in plants would increase.

4) Nutrients resulting fromdecomposition would be
reduced.

Many species of plants interact with harmless underground
fungi. The fungi enable the plants to absorb certain
essential minerals and the plants provide the fungi with
carbohydrates and other nutrients. This describes an
interaction between a

1) producerand a consumer

2) predatorand its prey

3) parasite and its host

4) scavenger and a decomposer

38)

39)

40)

41)

42)
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Worms that had been invaded by bacteria were eaten by a
species of bird. Many of these birds died as a result. The
most likely explanation for this is that the
1) bacteria interfered with normal life functions of the

birds
2) disease that killed the birds was inherited
3) birds produced antigens in response to the bacteria
4) gene alterations in the bacterial cells killed the birds

Which statement describes all stable ecosystems?

1) Herbivores provide energy for the autotrophs.

2) The number of autotrophs equals the number of
heterotrophs.

3) The populations of predators are dependent on the
populations of their prey.

4) Consumers synthesize ATP fromlight energy.

The removal of nearly all the predators froman ecosystem
would most likely result in

1) adecrease in the size of decomposers

2) an increase in the number of herbivores

3) adecrease in new predators migrating into the
ecosystem

4) an increase in the number of carnivore species

When brown tree snakes were accidentally introduced onto
the island of Guam, they had no natural predators. These
snakes sought out and ate many of the eggs of insect-
eating birds. What probably occurred following the
introduction of the brown tree snakes?

1) The bird population began to seek a new food source.

2) Theinsect population began to seek a new food
source.

3) The bird population increased.

4) The insect population increased.

In 1859, a small colony of 24 rabbits was brought to
Australia. By 1928, it was estimated that there were

500 million rabbits in a 1-million square mile section of
Australia. Which of the following statements describes a
condition that probably contributed to the increase in the
rabbit population?

1) The rabbits were unable to adapt to the environment.
2) The rabbits had no natural predators in Australia.

3) The rabbits were affected by many limiting factors.
4) The rabbits reproduced by asexual reproduction.



43) The graph below represents a predator-prey relationship.
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Paramecium (predator)
....... Yeast (prey)

What is the most probable reason for the increasing
predator population fromday 5to day 7?

1) the extinction of the yeast on day 3

2) anincreasing food supply fromday 5to day 6

3) thedecreasing prey population fromday 1to day 2

4) apredator population equal in size to the prey
population fromday 5to day 6

44) ldentify the relationship that exists between a virus and a
human when the virus infects the human.

Questions 45 through 48 refer to the following:

A student uses a covered aquariumto study the interactions of
biotic and abiotic factors in an ecosystem. The aquarium contains
sand, various water plants, algae, small fish, snails, and
decomposers. The water contains dissolved oxygen and carbon
dioxide, as well as tiny amounts of minerals and salts.

45)  Bxplain how oxygen is cycled between organisms in the
ecosystemdescribed in the paragraph.

46) Describe one specific way the fish population changes the
amount of one specific abiotic factor (other than oxygen) in
the ecosystemdescribed in the paragraph.

47) Identify one source of food for the decomposers in the
ecosystemdescribed in the paragraph.

48) Describe one specific way the use of this food by the
decomposers benefits the other organisms in the aquarium
mentioned in the paragraph.
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Questions 49 through 51 refer to the following:

A population of gray squirrels lived in the trees surrounding four
houses in a city. The houses and trees were removed, and a tall
office building was constructed in their place. Some of the
squirrels were able to survive by relocating to the trees in a park
nearby.

49) State one specific way the relocated squirrels described in
the excerpt would most likely interact with a gray squirrel
population that has lived in the park for many years.

50) State one specific way the relocated squirrels described in
the excerpt will change an abiotic factor in the park
ecosystem.

51) State one specific natural factor in the park ecosystem that
will limit the growth of the squirrel population described in
the excerpt. [Support your answer.]

Questions 52 and 53 refer to the following:

The graphs below show changes in the number of aspen trees and
the beaver population in an area over a 50-year period.
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52) (a) State the relationship that exists between the number
of aspen trees and the beaver populations in the region
described during the first 15 years.

(b) State one possible reason for the relationship between
the aspen tree and the beaver populations described in
part (a).



53)

54)
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Based on the given data, predict how the number of aspen
trees would change if a parasite that targets the beaver
population were introduced into the area during year 5.
[Explain your answer.]

The graph below shows the populations of two species of ants. Ants of species 2 have a thicker outer covering than the ants of
species 1. The outer covering of an insect helps prevent excessive evaporation of water.
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Which statement would best explain the population changes shown in the graph?

1) Disease killed off species 1 beginning in May.

2) Mutations occurred from April through September in both species, resulting in both species becoming better adapted to the
environment.

3) The weather was hotter and dryer than normal from April through September.

4) The food sources for species 1 increased while the food sources for species 2 decreased from January through November.



Questions 55 through 57 refer to the following:
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A student added two species of single-celled organisms, Paramecium caudatum and Didinium nasutum, to the same culture medium.
Each day, the number of individuals of each species was determined and recorded. The results are shown in the data table below.

55)

@

(b)

Culture Population

Day Number of | Number of
Paramecium | Didinium
0 25 2
1 60 5
2 150 10 B2
S
3 50 30 3
4 25 20 >
5 0 2 |2
6 0 0 5
o)
Qa
£
>
=z
KEY:
Didinium ~ (+)

Paramecium /o (£4

On the given grid, mark a scale on the axis labeled
"Number of Individuals” that is appropriate for the
plotted Didinium population and for plotting the
Paramecium population.

Plot the data for Paramecium on the grid. Surround
each data point with a small triangle and connect the
points.

EXAMPLE : :/A

Culture Population

EeSand S

0

56)

57)

1 2 3 4 5 6
Days

What evidence in the data shown indicates that Didinium
could be a predator of the Paramecium?

State two possible reasons that the two populations in the
experiment described died off between days 4 and 6.



Questions 58 through 61 refer to the following:
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The amount of oxygen gas dissolved in water is important to the organisms that live in a river. The amount of dissolved oxygen varies
with changes in both physical factors and biological processes. The temperature of the water is one physical factor affecting dissolved
oxygen levels as shown in the data table below. The amount of dissolved oxygen is expressed in parts per million (ppm).

Dissolved Oxygen Levels at Various Temperatures

Dissolved Oxvgenlevels ¢
at Various Temperatures <
Water Level of c
Temperature| Dissolved | &
(°C) Oxygen (ppm)| &
$)

1 14 -t

10 11 g
15 10 ?

0

20 9 (=)
25 8 o
30 7 s
-

58) Using the information given in the table, construct a line
graph on the grid following the directions below.

(@ Markan appropriate scale on each labeled axis.
(b) Plot the data for dissolved oxygen on the grid.

Surround each point with a small circle and connect the
points.

EXAMPLE @_@/G)

59)

60)

61)

Water Temperature (°C)

If the trend shown in the data continues, what would the
dissolved oxygen level most likely be if the temperature of
the water was 35°C?

State the relationship between the level of dissolved oxygen
and water temperature for the information shown.

Identify one physical or biological process taking place
within the river described (other than temperature change)
that would affect the level of dissolved oxygen and state
whether this process would increase or decrease the level of
dissolved oxygen.
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TOPIC: ENERGY FLOW

62) A food chain is represented below. 67) A partial food web is represented in the diagram shown.

Grass — Cricket — Frog — Owl

This food chain contains

1) 1predator, 1 parasite, and 2 producers
2) 2carnivores and 2 herbivores

3) 4consumers and no producers

4) 2 predators, 1 herbivore, and 1 producer

63) Two food chains are represented below.

Food chain A: aquatic plant— insect — Letter X most likely represents
frog — hawk . 1) autotrophs 3) carnivores
Food chain B: grass — rabbit — hawk 2) parasites 4) decomposers

Decomposers are important for supplying energy for 68) The diagrambelow represents a food web.

1) neither food chain A nor food chain B A Meadow Environment
2) food chain B, only o

3) food chain A, only 4
4) both food chain A and food chain B / )

Questions 64 through 66 refer to the following: Raccoons

Grasshoppers

What are two of the herbivores represented in this food
web?

1) wolves and raccoons

2) grasshoppers and toads

Bacteria 3) toads and snakes
64) What is an appropriate title for the diagram shown? 4) deerand mice
1) Energy Flow in a Community 69) In the diagram below, what does X most likely represent?

2) Biological Evolution
3) AFood Chain

. : Consumers
4) Ecological Succession /
65) Which organismin the given diagram carries out Producers

autotrophic nutrition? K \_}

1) hawk 3) grass X

2) cricket 4) deer Minerals &/
in the soil

66) State what would most likely happen to the cricket
population in the diagram shown if all of the grasses were 1) decomposers 3) herbivores

removed. 2) carnivores 4) autotrophs




70)

Four students each drew an illustration to show the flow of
energy in a field ecosystem. Which illustration is most
accurate?

Sun — Wheat —» Woodchuck
Decomposers

Sun —» Oats —>» Mouse

>N\ /

Decomposers

Sun — Grasses —» Cow

PN\ /

Decomposers

Sun —>» Crow —» Cow

N

Decomposers
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71) Inan ecosystem, the herring population was reduced by
fishermen. As aresult, the tuna, which feed on the herring,
disappeared. The sand eels, which are eaten by herring,
increased in number. The fishermen then overharvested the
sand eel population. Cod and seabirds then decreased.

Which of the following food webs best represents the
feeding relationships in this ecosystem?

D

2)

3

4)

Tuna

N

Seabirds

/

Herring Cod

Tuna

AN

Seabirds

/

Sand eels

Cod

AVA

Herring

Tuna

AN

Cod

/

Herring Sand eels

AVA

Seabirds
Seabirds Tuna
Herring Caod

AVA

Sand eels




72)

73)

A food web is represented in the diagram below.

Snake
/ MOUSG/ \; Hawk
Berry 4

bushes

Wolf

Rabbit

Which population in this food web would most likely be
negatively affected by an increase in the mouse population?
1) snake 3) wolf

2) hawk 4) rabbit

Nutritional relationships between organisms are shown in
the diagram below.

¥ Y
.‘_A?“_,;
N

The mouse population would most likely decrease if there
were

1) adecrease in the snake and hawk populations

2) anincrease in the frog and tree populations

3) adecrease in the amount of available sunlight

4) an increase in the number of decomposers in the area
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74) A food web is represented below.

Mountain lion
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Ut )

LEVEL A

Which statement best describes energy in this food web?

1) The energy content of level C is greater than the
energy content of level A.

2) The energy content of level B depends on the energy
content of level C.

3) The energy content of level B is transferred to level A.

4) The energy content of level A depends on energy
provided froman abiotic source.

75) Inan ecosystem, the growth and survival of organisms are
dependent on the availability of the energy fromthe Sun.
This energy is available to organisms in the ecosystem

because

1) allorganisms in a food web have the ability to use light
energy

2) consumers have the ability to transfer chemical energy
stored in bonds to plants

3) producers have the ability to store energy fromlight in
organic molecules

4) all organisms in a food web feed on autotrophs

Questions 76 and 77 refer to the following:

Thirty grams of hay (dried grasses) were boiled in 500 milliliters of
water, placed in a culture dish, and allowed to stand. The next day,
a small sample of pond water was added to the mixture of boiled
hay and water. The dish was then covered and its contents
observed regularly. Bacteria fed on the nutrients fromthe boiled
hay. As the populations of bacteria increased rapidly, the clear
mixture soon became cloudy. One week later, microscopic
examination of samples fromthe culture showed various types of
protozoa (single-celled organisms) eating the bacteria.

76) The protozoa that fed on the bacteria in the reading passage

can best be described as
1) herbivores
2) consumers

3) producers
4) parasites



77)

Label each level of the energy pyramid below with an
organism mentioned in the reading passage that belongs at
that level.

Questions 78 and 79 refer to the following:
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80) Gardeners sometimes use slug traps to capture and Kkill
slugs. These traps were tested in a garden with a large slug

population.
Centipedes Frogs
Ground
/ beeile\s
Aphids Slugs Snals

\ Garden plants

Organisms found in the trap after one week are shown in the

Analysis of a sample taken froma pond showed variety in both
number and type of organisms present. The data collected are
shown in the table below.

Data Table
Type of Organisms | Number Present
bass two
frogs forty
phytoplankton thousands
insect larvae hundreds

78) If the frogs feed on insect larvae, what is the role of the
frogs in the pond ecosystem described?
1) herbivore 3) host
2) consumer 4) parasite

79)  Which diagram below best represents the organisms from

the table arranged as an energy pyramid?
| Phytoplankton |

Bass

Insect larvae Frogs
1) 3)
| Phytoplankton |
| Insect larvae |
| Insect larvae |
2 | Phytoplankton | 2)

Insect larvae

Frogs

Bass

| Phytoplankton |

table below.
Organisms in Trap
Organism Number in Trap
slugs 8
shails 1
aphids 13
centipedes 1
ground beetles 98

Based on the given data table, how many organisms in the
trap were herbivores?

1) 99 2 5 3 2 4 9

81) The graph below shows photosynthetic activity in an
ecosystemover a 24-hour period.

Photosynthetic Activity Over
a le-hourI Period

A B

Photosynthetic Activity

DARK
Daily Light Conditions

LIGHT

Data for a study on respiration in this ecosystemshould be
collected during

1) interval A only, fromabiotic but not biotic components
of the ecosystem

2) intervals A and B, fromboth the producers and
consumers in the ecosystem

3) intervals A and B, fromonly the consumers in the
ecosystem

4) interval A, fromonly the producers in the ecosystem



82)

83)

84)

One season, there was a shortage of producers in a food

web. As a result, the number of deer and wolves decreased.

The reason that both the deer and wolf populations

declined is that

1) more consumers than producers are needed to support
the food web

2) populations tend to stay constant in a food web

3) producers are not as important as consumers in a food
web

4) organisms in this food web are interdependent

An energy pyramid containing autotrophs and other
organisms froma food chain is represented below.

1

[T\

Carnivores would most likely be located in

1) level lll, only 3)
2) levell, only 4)

level I and level 1l
level Il and level I
The table below contains information about glucose

production in a species of plant that lives in the water of a
salt marsh.

Temperature Glucose
(°C) Production (mg/hr)
10 5
20 10
30 15
40 5

Which level of the energy pyramid below would contain the
plant species of the salt marsh described?

/AN
C
/0 N\

) A 2 B 3 C 4 D
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Questions 85 through 87 refer to the following:

The diagram below represents an energy pyramid.

85)

86)

87)

88)

/o\
/[ \

B

[ A\

At each successive level from A to D in the energy pyramid,
the amount of available energy

1) increases, then decreases
2) increases, only

3) decreases, only

4) remains the same

Which statement about the energy pyramid shown is

correct?

1) The total amount of energy at level D is less than the
total amount of energy at level B.

2) The amount of energy needed to sustain the pyramid
enters at level D.

3) The total amount of energy decreases with each
successive feeding level fromD to A.

4) The amount of energy is identical in each level of the
pyramid.

Which process provides the initial energy to support all the
levels in the energy pyramid shown?

1) digestion 3) active transport
2) photosynthesis 4) circulation

An energy pyramid is represented below.

(O ]

C
B
A

How much energy would be available to the organisms in

level C?

1) apercentage of the energy synthesized in level B and
level D

2) apercentage of the energy contained in level B

3) allofthe energy in level A, plus the energy in level B

4) all of the energy in level A, minus the energy in level B



4266 - 1 - Page 15

89) The diagram below represents a pyramid of energy that 91) The graph below represents the amount of available energy
includes both producers and consumers. at successive nutrition levels in a particular food web.

/\

/" N\

The greatest amount of available energy is found at which
level?

1) 1 2) 2 3) 3 4) 4

90) An energy pyramid is shown below.

.
o

Amount of Available Energy
(Relative)

Producers —» Herbivores —» Carmnivores

The Xs in the diagram represent the amount of energy that
was most likely

1) retained indefinitely by the herbivores

2) lost as heat to the environment

4 3) recycled back to the producers

4) changed into inorganic compounds

Which graph best represents the relative energy content of

the levels of this pyramid? 92) The diagram below represents an energy pyramid

constructed from data collected from an aquatic ecosystem.

>
o
2E :
we Large fish
1) 0 5
&O Small fish
©
§ lzlsla
- Animal plankton
o
S
2w Algae
W g
2 25 . . N
"0 Which of the following statements best describes this
E 11213|4 ecosystem?
o 1) The ecosystemis most likely unstable.
o 2) The herbivore populations will continue to increase in
::j e size for many years.
3 o -'g 3) Long-termstability of this ecosystemwill continue.
3 8 4) The producer organisms outnumber the consumer
© .
< organisms.
& 1234
>
o
g¢
W @
9 25
T
& 1123 | 4]




93)

04)

95)

Species A, B, C, and D are all different heterotrophs
involved in the same food chain in an ecosystem. The chart
below shows the population of each species at the same
time on a summer day.

Species | Population
A 847
B 116
C 85
D 6

Which statement best describes one of these species of

heterotrophs?

1) Species C and B interbred to produce species A.

2) Species B probably feeds on species D.

3) Species A is the most numerous because it can make its
own food.

4) Species D is most likely the top predator in the food
chain.

The diagram below represents a food pyramid.

/o\
/TN

B

[ A N\

The concentration of the pesticide DDT in individual

organisms at level D is higher than the concentration in

individuals at level A because DDT is

1) excreted by organisms at level A as a toxic waste

2) produced by organisms at level C which are eaten by
organisms at level D

3) passed through levels A, B, and C to organisms at
level D

4) synthesized by organisms at level D

The flow of materials through ecosystems involves the
interactions of many processes and organisms. State how
decomposers aid in the flow of materials in an ecosystem.

e
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96) The diagram below represents a food web.

Coyotes
A
Spiders Rats
A \
Rabbits Snakes
A Y
Hawks
A
Grasses, Lice
Frogs shrubs
Seed-eating
birds
Insects

The arrows only point away from "Grasses, shrubs" and not
toward them. State one biological reason that this is so.

Questions 97 and 98 refer to the following:

The diagram below shows some interactions between several
organisms located in a meadow environment.

Snake ——— > Hawk

v

Frog Mouse  Rabbit
1 Shrew
Grasshopper -
\ Caterpillar
Grass Shrubs

97) A rrapid decrease in the frog population in the given diagram
results in a change in the hawk population. State how the
hawk population may change. [Support your answer.]

98) Identify one cell structure found in a producer in the given
meadow ecosystemthat is not found in the carnivores.



Questions 99 and 100 refer to the following:

The organisms in the food web below live near large cattle
ranches. Over many years, mountain lions occasionally killed a
few cattle. One year, a few ranchers hunted and killed many
mountain lions to prevent future loss of their cattle. Later,
ranchers noticed that animals fromthis food web were eating large

amounts of grain fromtheir fields.

Mountain

Hawk '\"0”

Frog

Crlcket\

Snake

{/@; Rabbit
e Mouse

Graln and

WUST et

99) Identify two specific populations that most likely increased
in number after the mountain lion population in the situation
described decreased. [Support your answer.]

100) Bplain how killing many of the mountain lions in the given

food web affected other ranchers in the community.

Questions 101 through 104 refer to the following:

DECLINE OF THE SALMON POPULATION:

Salmon are fish that hatch in a river and swimto the ocean
where their body mass increases. When mature, they return to the
river where they were hatched and swimup streamto reproduce
and die. When there are large populations of salmon, the return of
nutrients to the river ecosystemcan be huge. It is estimated that
during salmon runs in the Pacific Northwest in the 1800s,

500 million pounds of salmon returned to reproduce and die each
year. Research estimates that in the Columbia River alone, salmon
contributed hundreds of thousands of pounds of nitrogen and
phosphorus compounds to the local ecosystemeach year. Over
the past 100 years, commercial ocean fishing has removed up to
two-thirds of the salmon before they reach the river each year.

101)

102)

103)

104)

105)
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Identify the process that releases the nutrients fromthe
bodies of the dead salmon referred to in the reading
passage, making the nutrients available for other
organisms in the ecosystem.

Identify one organism, other than the salmon referred to in
the reading passage, that would be present in or near the
river that would most likely be part of a food web in the
river ecosystem.

Based on the reading passage, identify two nutrients that
are returned to the ecosystemwhen the salmon die.

State one impact, other than the reduction of the salmon
population mentioned in the reading passage, that
commercial ocean fishing has on the river ecosystem.

When living organisms obtain water and food fromtheir
environment, they may also take in toxic pesticides. Low
concentrations of some pesticides may not kill animals, but
they may damage reproductive organs and cause sterility.
The data table below shows concentrations of a pesticide
in tissues of organisms at different levels of a food chain.

Concentration of Pesticide in Tissues
Organisms Pesticide Concentration
(parts per million)
producers 0.01-0.03
herbivores 0.25-1.50
carnivores 4.10-313.80

What does this information suggest to a person who is
concerned about health and is deciding on whether to

have a plant-rich or an animal-rich diet? [Support your

answer using the information provided.]



106) Some interactions in a desert community are shown in the diagram below.

Lizards

Roadrunners

i

\ .\’4 _
R i e S5
Grasshoppers

Desert rats

\l v

[’/—

cactuses

A

Prickly pear ,'{ '

N Raw materials

\ Sage

e

e Af
\ Scorpions

Molds,
bacteria,
yeasts

Which statement is a valid inference based on the diagram?

1) Allthese organisms occupy the same niche.
2) Allthese organisms rely on energy fromdecomposers.
3) Organisms synthesize energy.
4) Certain organisms may compete for vital resources.

107)  The diagram below represents some energy transfers in an ecosystem.

/
<
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Which type of organismis most likely represented by letter X?

1) producer

2)

decomposer

Questions 108 through 110 refer to the following:

3) autotroph

4) herbivore

The Pine Bush ecosystem near Albany, New York, is one of the last known habitats of the nearly extinct Karner Blue butterfly. The
butterfly’s larvae feed on the wild green plant, lupine. The larvae are in turn consumed by predatory wasps. The four groups below
represent other organisms living in this ecosystem.

Group A Group B Group C Group D
algae rabbits hawks soil bacteria
mosses |tent caterpillars | moles molds

ferns moths hognosed snakes | mushrooms
pine trees toads

oak trees
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108) Based on the data shown, the Karner Blue larvae belong in | 109)  Which food chain best represents the information in the

which group? reading passage?
1) A 3y C 1) Karner Blue larvae — lupine — wasps
2) B 4 D 2) lupine — wasps — Karner Blue larvae

1) A
2) B

111) A food web is shown below.

Algae

Sna”/y\Protozoa

%/ Copepod \ :..Bacteria

Diving beetle ¢
Amphipod

|cerel l
\ / Sk
Dead organisms

Catflsh
Bass \ T

Crayflsh

Which organisms feed on both producers and decomposers?
1) protozoa 2) crayfish 3) amphipods

3) lupine — Karner Blue larvae — wasps
4) wasps — Karner Blue larvae — lupine

110)  Which group in the given table contains decomposers?

3 C
4 D

4) catfish



Questions 112 through 115 refer to the following:

The diagram below represents a lake ecosystem.
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N ‘l{k % w

112)  Identify one organismrepresented in the diagram shown 114)  State one piece of evidence fromthe diagram shown that
that provides the vital link for the transfer of energy from indicates that light penetrates to the bottom of the lake.
the Sun to the other organisms in the ecosystem.

115)  Identify the type of organismthat is not visible in the

113)  Identify one predator/prey relationship that may occur in diagramshown, but must be present in this ecosystemto
the ecosystemshown. recycle the remains of dead organisms.

Questions 116 through 118 refer to the following:

The variety of organisms known as plankton contributes to the unique nutritional relationships in an ocean ecosystem. Phytoplankton
include algae and other floating organisms that perform photosynthesis. Plankton that cannot produce food are known as zooplankton.

Some nutritional relationships involving these organisms and several others are shown in the table below.

Nutritional Relationships in a North Atlantic Ocean Community

Food Eaten by Animals in Community
é::nmr:LIIeriitr;, Codfish | Phytoplankton | Small Fish | Squid | Zooplankton
codfish X
sharks X X
small fish X X
squid X X
zooplankton X




116)

117)

Humans are currently overfishing codfish in the North
Atlantic. Explain why this could endanger both the shark
population and the squid population in this community.

According to the table, which organism can be classified
as both an herbivore and a carnivore?
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118) Complete the food web below by placing the names of the
organisms fromthe table into the correct locations.

A

\

B
COdeh\/
(o

/

Zooplankton

~




TOPIC: BIODIVERSITY

119)

120)

121)

122)

123)

124)

Ecosystems will have a greater chance of maintaining

equilibriumover a long period of time if they have

1) organisms imported by humans from other
environments

2) adiversity of organisms

3) asudden change in climate

4) predators eliminated fromthe food chains

A greater stability of the biosphere would most likely
result from

1) decreased finite resources

2) increased deforestation

3) decreased consumer populations

4) increased biodiversity

An established ecosystem may remain stable over
hundreds of years because

1) there s a lack of variety in the species

2) no competition exists between the species

3) species interdependence is absent

4) there are natural checks on species

A stable pond ecosystemwould not contain
1) more consumers than producers

2) oxygen

3) materials being cycled

4) decomposers

Which condition would most likely upset the stability of

an ecosystem?

1) energy constantly entering the environment

2) acycling of elements between organisms and the
environment

3) agreater mass of animals than plants

4) green plants incorporating sunlight into organic
compounds

Cutting down a rain forest and planting agricultural crops,
such as coffee plants, would most likely result in

1) adecrease in biodiversity

2) anincrease in the amount of energy recycled

3) an increase in the amount of photosynthesis

4) adecrease in erosion
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Questions 125 and 126 refer to the following:

Research indicates that many plants prevent the growth of other
plants in their habitat by releasing natural herbicides (chemicals
that kill plants). These substances are known as allelochemicals
and include substances such as quinine, caffeine, and digitalis.
Bxperiments have confirmed that chemicals in the bark and roots
of black walnut trees are toxic, and when released into the soil
they limit the growth of crop plants such as tomatoes, potatoes,
and apples. Allelochemicals can alter growth and enzyme action,
injure the outer cover of a seed so the seed dies, or stimulate seed
growth at inappropriate times of the year. Studies on
allelochemical effects help explain the observation that almost
nothing grows under a black walnut tree even though light and
moisture levels are adequate for growth.

125) Based on the reading passage, which phrase best predicts
the relative numbers of different plant species in regions A,
B, and C in the diagram shown below?

Black walnut tree
PR

L C 1 B |

1) greaterin Athan B
2) greaterin Athan C
3) greaterin Cthan B
4) greaterin Bthan C

126) Based on the reading passage, the release of
allelochemicals into the soil under a black walnut tree will
result in
1) anincrease in biodiversity and a competitive
advantage for the tree

2) anincrease in biodiversity and a competitive
disadvantage for the tree

3) adecrease in biodiversity and a competitive
advantage for the tree

4) adecrease in biodiversity and a competitive
disadvantage for the tree




TOPIC: ECOLOGICAL SUCCESSION

127)

128)

129)

130)

In December 2004, a tsunami (giant wave) destroyed many
of the marine organisms along the coast of the Indian
Ocean. What can be expected to happen to the ecosystem
that was most severely hit by the tsunami?

1) Succession will continue in the ecosystemuntil one
species of marine organism s established.

2) The ecosystemwill change until a new stable
community is established.

3) Ecological succession will no longer occur in this
marine ecosystem.

4) The organisms in the ecosystemwill become extinct.

Many years ago, a volcanic eruption killed many plants
and animals on an island. Today the island looks much as
it did before the eruption. Which statement is the best
possible explanation for this?

1) Destroyed ecosystems always return to their original
state.

2) Geographic barriers prevent the migration of animals
to island habitats.

3) Destroyed environments can recover as a result of the
process of ecological succession.

4) Altered ecosystems regain stability through the
evolution of new plant species.

A volcanic eruption destroyed a forest, covering the soil
with volcanic ash. For many years, only small plants could
grow. Slowly, soil formed in which shrubs and trees could
grow. These changes are an example of

1) ecological succession

2) evolution of a species

3) manipulation of genes

4) equilibrium

Years after the lava froman erupting volcano destroyed an
area, grasses started to grow in that area. The grasses
were gradually replaced by shrubs, evergreen trees, and
finally, by a forest that remained for several hundred years.

This entire process is an example of

1) deforestation

2) ecological succession
3) plant preservation

4) biological feedback
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131)  Which concept is represented in the graph below?

Birch Spruce
trees trees

>

Mass of Plants

Time ————
1) negative human impact on the environment
2) cycling of carbon and nitrogen in a forest
3) energy flow in a food chain over time
4) ecological succession in a community

132) Lichens and mosses are the first organisms to grow in an
area. Over time, grasses and shrubs will grow where these
organisms have been. The grasses and shrubs are able to
grow in the area because the lichens and mosses

1) are at the beginning of every food chain in a
community

2) make the environment suitable for complex plants

3) provide the enzymes needed for plant growth

4) synthesize food needed by producers in the area

Questions 133 and 134 refer to the following:

Lichens are composed of two organisms, a fungus that cannot
make its own food and algae that contain chlorophyll. Lichens
may live on the bark of trees or even on bare rock. They secrete
acids that tend to break up the rock they live on, helping to
produce soil. As soil accumulates fromthe broken rock and dead
lichens, other organisms, such as plants, may begin to grow.

133) Based on the reading passage, the ability of lichens to
alter their environment, enabling other organisms to grow
and take their places in that environment, is one step in the
process of
1) ecological succession
2) Dbiological evolution
3) differentiation in complexorganisms
4) maintenance of cellular communication

134) Based on the reading passage, what is the role of the algae
component of a lichen in an ecosystem?
1) decomposer 3) herbivore
2) parasite 4) producer



4266 - 1 - Page 24

135)  As succession proceeds froma shrub community to a Questions 137 and 138 refer to the following:

forest community, the shrub community modifies its

environment, eventually making it A pond in the Adirondack Mountains of New York State was

1) less favorable for itself and less favorable for the once a fishing spot visited by many people. It was several acres in
forest community size, and fishermen in boats were a common sight. Over time, the

2) more favorable for itself and less favorable for the pond has become smaller in area and depth. Places where there
forest community was once open water are now covered by grasses and shrubs.

3) more favorable for itself and more favorable for the Around the edges of the pond there are cattails and other wetland
forest community plants.

4)  less favorable for itself and more favorable for the 137)  Identify the ecological process responsible for the
forest community changes to the pond referred to in the reading passage.

136) A fire burns an oak forest down to bare ground. Over the
next 150 years, if the climate remains constant, this area

will most likely 138)  Predict what will most likely happen to the area of the
1) remain bare ground pond over the next hundred years if the process described
2) return to an oak forest in the reading passage continues.

3) hbecome arain forest
4) become a wetland

139)  Which of the stages in the diagram below consists of plant species that modify the environment, eventually making it more
suitable for another community?

Hardwood forest
stage

Pine forest stage
Grass Shrub A

stage stage r ~ D

field bty { rfﬂ'\” (E‘I(" F\"ﬂ@?
1) grass, shrub, and pine forest stages 3) shrub, pine forest, and hardwood forest stages
2) hardwood forest stage, only 4) grass stage, only

Questions 140 through 142 refer to the following:

The diagram below represents the changes in an ecosystem over a period of 100 years.

A B C D E F

Grasses Small trees Dense Grasses Small trees Grasses
and and forest and and and
shrubs shrubs shrubs shrubs shrubs

Time

.
>



140)

141)

State one biological explanation for the changes in types
of vegetation observed fromA through C in the diagram
shown.

Identify one human activity that could be responsible for
the change from C to D in the diagram shown.

142)

4266 - 1 - Page 25

Predict what would happen to the soil and vegetation of
the ecosystemshown after stage F, assuming no natural
disaster or human interference.



