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3. Buffelgrass, an invasive grass species in southwestern desert ecosystems, is threatening the
saguaro cactus, a keystone species in these ecosystems. Buffelgrass is drought-tolerant and can
survive wildfires. However, the dry buffelgrass also acts as fuel for wildfires, causing the fires
to be more severe. Older saguaro cacti can survive wildfires; however, many of the young cacti
cannot.

Scientists conducted an experiment to determine whether they could control the abundance
of the buffelgrass population. The scientists identified several native grass species that, when
grown with buffelgrass, might reduce the abundance of buffelgrass. They grew buffelgrass

in the presence of several different native grass species in greenhouses, in either nondrought
(watered every 3 days) or drought (watered every 9 days) conditions. After twelve weeks, they
measured the height and dry weight of the buffelgrass in each treatment group.

A. Describe the effect that removing a keystone species will have on an ecosystem.
B. Identify a control group the scientists should include in their experiment.

C. State the null hypothesis of the experiment in which buffelgrass is grown in the presence of
native grass species.

D. Scientists have found that the population growth rates of native grasses are much slower
than the population growth rate of buffelgrass following a wildfire. The scientists claim that
wildfires will therefore increase the abundance of buffelgrass plants in the ecosystem. Based
on the information given, justify the scientists’ claim.
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3. Sand lances of the genus Ammodytes are small fish that function as keystone organisms in several coastal
ecosystems. These sand lances are prey fish that support organisms at higher trophic levels. Scientists
performed experiments to examine how sand lance populations are likely to be affected by the rising
temperatures and CO, levels associated with climate change.

Sand lance embryos typically develop and mature into adult fish at low temperatures (approximately 5°C) and
stable, low CO, levels (approximately 400 patm). Over the course of two years, the scientists measured the
survival rate of sand lance embryos allowed to develop and mature in a laboratory at three different
temperatures, 5°C, 7°C, and 10°C, with the level of CO, maintained at 400 patm, 1,000 patm, and

2,100 patm for each temperature.

(a) Describe the effect of increased biodiversity on the resilience of an ecosystem in a changing environment.

(b) Justify the scientists’ selecting 5°C as the lowest temperature and 400 patm as the lowest CO, level in
their study of sand lance embryo survival.

(c) State a null hypothesis for the experiment.

(d) The scientists claim that a reduction in the population size of the Ammodytes sand lances will affect the
stability of the entire coastal ecosystem. Provide reasoning to support the scientists’ claim.

Write your responses to this question only on the designated pages in the separate Free Response booklet.
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DIETARY COMPOSITION OF ORGANISMS IN AN AQUATIC ECOSYSTEM

) Food Source (% of diet)
Organism
Algae Stoneflies Midges Hellgrammites | Caddisflies
Algae
Stoneflies 90 10
Midges 100
Hellgrammites 20 10 70
Caddisflies 70 30

4. The table above shows how much each organism in an aquatic ecosystem relies on various food sources. The
rows represent the organisms in the ecosystem, and the columns represent the food source. The percentages

indicate the proportional dietary composition of each organism. High percentages indicate strong dependence
of an organism on a food source.

(a) Based on the food sources indicated in the data table, construct a food web in the template below. Write
the organism names on the appropriate lines AND draw the arrows necessary to indicate the energy flow
between organisms in the ecosystem.

(b) In an effort to control the number of midges, an area within the ecosystem was sprayed with the fungus
Metarhizium anisopliae, which significantly decreased the midge population. Based on the data in the table,
predict whether the spraying of the fungus will have the greatest short-term impact on the population of the
stoneflies, the caddisflies, or the hellgrammites. Justify your prediction.
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