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Chickadees are a K-selected species of bird that eat insects and spiders. Spiders consume insects,
and many insects consume plants as shown in the following food chain.

Plants — Insects — Spiders

Chickadee habitat includes forests and residential yards. Residential yards often contain
nonnative plants, which do not naturally exist in an area, but were introduced by humans.

Scientists measured the average number of insects and spiders as related to the percentage of
nonnative plants (Figure 1). The scientists also measured the chickadees’ average population
growth rate (Figure 2) to determine the impact of nonnative plants on chickadee populations.

Figure 1. Percentage of Nonnative Plants and Average Number of Individual
Spiders and Insects

4.0 I
1 -A- Spider
T -o- Insect
3.0
Average T NN
Number of 2.0 A
Individuals T AN~ %
T o RN
1.0:_@\&Q R
+ C\Q%o\ i
T @ ~f\ o
0.0 —+—+—+—+—+—+—+—+—+—+—+—++—+++++0o-
0% 25% 50% 75% 100%

Nonnative Plants (percent)



Name: ( ) AP Environmental Science: 2025 Set 1

ANV NI IV Y 1M e UV IV £UVEAY 1 Itk V=Wl WITWE Wik 1 IWITw

Figure 2. Chickadee Population Average Growth Rate and Percentage of Nonnative
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1. Respond to parts A, B, C, D, E, F, G, and H, and all subparts.

A.
B.

C.

Describe one reproductive strategy used by a K-selected species such as the chickadee.

Based on the information provided, explain how a decrease in spider populations could
affect a lower trophic level.

Based on the data in Figure 1, identify the number of spiders per sample at 25% nonnative
plants.

. Based on the data in Figure 1, describe the trend in the number of insects per sample in

relation to the percentage of nonnative plants.

. Scientists hypothesized that the population of chickadees would be stable or growing with

fewer than 25% nonnative plants. Describe one way that the data in Figure 2 support this
hypothesis.

Insect biodiversity is important to maintain ecosystem health. A group of students was
interested in learning about factors that affect ant biodiversity. They located two study sites
near their school: a frequently mowed urban park and an unmowed grassland. The students
used traps designed to collect ants. They loaded 10 of these traps with the same food and
placed them randomly at different locations within each site. Students collected the traps
after 24 hours and counted the number of different ant species in each trap to determine
species richness.

i. Identify a likely scientific question for the students’ investigation of ant diversity.

ii. Identify the dependent variable in the students’ investigation.

. The data from the student investigation of ant diversity are shown in the following table. An

“X” in the table indicates that the species was present at that site.

Ant Species Present in an Urban Park and Unmowed Grassland

Site Species A | Species B | Species C | Species D | Species E | Species F
Urban park X X X
Grassland X X X X X

i. Explain why the ant community of the unmowed grassland would be more likely to
recover from a disturbance, such as a flood or fire, than the ant community in the
mowed urban park would.

ii. Explain how the results of the investigation could have been altered if students had
measured ant biodiversity at a paved playground rather than in the grassland.

. Habitat fragmentation has impacts on a variety of species. Paved roads can lead to habitat

fragmentation.

Describe one effect that a paved road in a forest can have on animal species such as deer or
bears.
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There is a natural climate phenomenon that occurs in the equatorial Pacific Ocean because of
periodic fluctuations in sea surface conditions and atmospheric circulation. This phenomenon
happens every few years, resulting in shifts in temperature and precipitation in many parts of

the world.

Figure 1 shows temperature and precipitation patterns associated with one phase of this
phenomenon in the equatorial Pacific Ocean. Figure 2 shows the associated temperature and
precipitation patterns that occur over North America.

Figure 1. Effects of Changes in Sea Surface Conditions in Equatorial Pacific Ocean
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1. Respond to parts A, B, C, D, E, F, G, H, and I, and all subparts.

A.
B.

C.

o

F.

Based on the data in the graph, identify the number of Common Tern breeding pairs in 1995.

Based on the data in the graph, describe the trend in the number of Common Tern breeding
pairs from 1995 to 2008.

A group of students hypothesized that sea level rise will lead to an increase in Common Tern
populations. Describe one way that the data in the graph refute this hypothesis.

. Explain how climate change can lead to sea level rise.
. Wading birds are a group of large-bodied birds that inhabit coastal wetlands all over the

world. Researchers monitored the number of wading bird species at four coastal locations
experiencing rising sea levels over a 5-year period. The data are shown in the following table.

Sea Level Rise and Number of Wading Bird Species at Four Coastal Locations

Year | Increase in Sea Level | Location Location Location Location
(m) A B C D
1 0.05 1 5 3 4
2 0.08 2 4 3 6
3 0.10 6 7 5 5
4 0.12 5 7 7 7
5 0.15 7 8 9 8

i. Identify a hypothesis that researchers are likely investigating in the wading bird study.

ii. Identify the dependent variable in this study.

One year after the completion of the study of wading bird species described in Part E,
locations A and B experienced an increase in the concentration of PCBs, known to be a
persistent organic pollutant, running off into the water.

If the researchers repeated their study, explain how this environmental change could affect
the results of the study.

. Describe a regulating ecosystem service that can be provided by wetlands.
. Since 1990, there has been an increase in urbanization around the coastal wetlands that

wading bird communities inhabit. Most of these bird species eat fish and locate prey visually
while walking through shallow water. An increase in sediment was discovered in a wetland
located near an urban area.

Explain how increased sediment might lead to a change in the size of the wading bird
populations.

Describe an environmental problem, other than an increase in sediment, that can occur in
wetlands that is associated with increased urbanization and development.
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Serengeti National Park is located in Tanzania, Africa. The park is located in a valley along a
tectonic plate boundary called the East African Rift. Figure 1 shows the East African Rift and
other plate boundaries near the east coast of Africa.

Figure 1. Tectonic Plate Movement near East Coast of Africa
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Serengeti National Park contains a variety of tropical habitats but is dominated by wideopen
lands that include a variety of grass species with scattered trees and shrubs. Most grass growth
occurs after the March through May rainy season. Many of the park’s herbivores, such as
wildebeest and zebra, migrate through the park in an annual cycle following the growth of new
grass (Figure 2).

Figure 2. Annual Migration of Wildebeest in Serengeti National Park
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2. As the human population continues to grow, the demand for animal protein is expected to double by 2050.
Animal protein can be obtained from conventional livestock and other sources. The production of all animal
protein has environmental costs, as shown in the following graphs. In Figure 1, global warming potential
(GWP) is measured in kilograms of carbon dioxide equivalent (kg CO,-eq). Carbon dioxide equivalent is a
measure of the warming effect of a gas relative to that of carbon dioxide. In Figure 2, land use is measured in

meters squared (m?).

Global Warming Potential and Land Use from Animal Protein Production
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(a) Based on the data in the graphs, identify the amount of land required to produce 1 kilogram of chicken
protein.

Mealworms, the larvae of the darkling beetle, consume grains and decaying plant material. Darkling beetles are
an r-selected species, and the entire mealworm can be consumed by humans for protein.

(b) Based on the information provided, identify the type of survivorship curve exhibited by the darkling beetle.

(c) Explain why the reproductive strategy of the darkling beetle is an advantage for using mealworms as an
alternative protein source for the rapidly growing human population.

An individual’s diet choices affect greenhouse gas emissions and land use.

(d) Based on the data in the graphs, explain whether producing 1 kilogram of chicken protein or 1 kilogram of
pork protein would cause less environmental damage.

Cattle emit methane from fermentation in their digestive systems. The other animals do not emit methane.

(e) Based on the data in the graphs, explain why the production of 1 kilogram of beef protein has a different
impact on global warming than the production of 1 kilogram of protein from any of the other animals
studied would have.
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Agricultural practices can have negative impacts on rivers and streams.

(f) Describe how water quality can be altered by cattle grazing that occurs near a stream or river.

(g) Propose a solution to reduce the negative impacts on waterways that result from cattle grazing, while still
allowing cattle to graze.

(h) Crop production can cause soil erosion. Describe a sustainable agricultural practice used to reduce soil
erosion.

(i) Justify the use of the sustainable practice described in part (h) by describing an additional advantage, other
than the reduction of soil erosion.

(j) Crop production around the world is affected by climate change. Describe how crop production could be
negatively affected by climate change.

Begin your response to this question at the top of a new page in the separate Free Response booklet
and fill in the appropriate circle at the top of each page to indicate the question number.



