AP® BIOLOGY
2011 SCORING GUIDELINES (Form B)

Question 3

Invasive species, such as red fire ants, introduced into an ecosystem often threaten native plants and
animals.

(a) Describe THREE different factors that contribute to the success of invasive species in an
ecosystem.
(3 points maximum)

Factors that contribute to the success of invasive species (1 point each)

No natural predators, parasites, pathogens.

Effective aggressive mechanism of invasive organism.

No limitation on resources.

No environmental inhibitors (e.g., pollutants).

R-selected species; increased season for reproduction; large or logarithmic populations.
Variation in phenotype of large population.

Available niche not occupied by any other species, hence no successful competitors.
Prey lack effective defense mechanism against introduced species.

Appropriate environmental conditions (e.g., rainfall, temperature).

Discuss THREE ways that an invasive species can affect its new ecosystem.
(3 points maximum)

Ways that an invasive species can affect its new ecosystem (1 point each)

Eliminates or decreases competitive species, thus decreasing biodiversity.

Gause's Law of Competitive Exclusion.

Decreases resources available for other species (food, shelter, reproductive space).

Changes habitat (adds toxins; overpopulation).

Addition of invasive species to unoccupied niche, thus increasing biodiversity.

Introduction of parasitic microorganism living in the invasive species into native population.
Resource partitioning.
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Question 3 (continued)

(c) The map indicates the spread of the red fire ant after its initial entrance into the United States at the
port of Mobile, Alabama, in the 1930s. Discuss TWO environmental factors that might have
determined the pattern of fire ant invasion.

(2 points maximuim)

FIRST REPORTED OCCURRENCE OF RED
IMPORTED FIRE ANT, SOLENOPSIS INVICTA
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Il 1953
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Environmental factors that might have determined the pattern of fire ant invasion
(1 point each)

e Temperature: Warm temperatures (lack of freezing), as found in southeastern United States.
o Rainfall/humidity: Adequate moisture, as found in southeastern United States.

e Appropriate soil composition for nest building.

e Available space and unlimited resources.

e Habitat limitation: Salt water on southern and eastern coasts.

(d) Discuss TWO possible methods of eradicating or slowing the spread of these ants, including the
environmental consequences of each method.

(2 points maximum)

Response must include both methods and consequences.

Methods (1 point) AND Consequences (1 point)

Introduce sterile males or females May lead to increase in population size of other
species; opening of new niche.

Pesticide Toxic to other organisms or the environment;
pesticide-resistant strain increases.

Introduce predator Long-term effects (positive or negative) on other
species when fire ant population decreases.

Introduce infectious agent Effects of infectious agent on other species.

Eliminate food source or preferred habitat | Effects on other species.
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Question 3

Sample: 3A
Score: 10

The response earned the maximum of 3 points in part (a). One point was earned for stating, “Without a
natural predator, this species can increase in number rapidly”; 1 point was earned for explaining that the
species could utilize new combinations of available resources; and 1 more point was earned for
describing the advantage of a rapid-reproduction life strategy in the new environment.

The response earned the maximum of 3 points in part (b). One point was earned for discussing how an
invasive species can “deplete its ecosystem of the nutrients it consumes.” The response earned a
second point for discussing the elimination of “native species reliant on the same nutrients/resources.”
A third point was earned for discussing the potential change to habitat, using the example of soil
aeration that results from tunneling.

The response earned the maximum of 2 points in part (c). One point was earned for the discussion of the
effects of hot temperatures, and 1 point was earned for discussing the availability of rain, which is
reflected in the data shown on the map.

The response earned the maximum of 2 points in part (d). One point was earned for discussing the use
of pesticides, and 1 point was earned for discussing natural predators as methods of eradication.

Sample: 3B
Score: 6

No points were earned in part (a) because it does not provide specific factors.

The response earned the maximum of 3 points in part (b). One point was earned for discussing
competition for food resources; 1 point was earned for discussing extinction of a population; and 1 point
was earned for discussing a benefit posed by the invasive species.

In part (c) the response earned 1 point for discussing how the availability of a food resource helped the
ants spread through the southeastern United States.

In part (d) 1 point was earned for suggesting the removal of the food source of the invasive species, and
1 point was earned for considering the importation of a species that would eliminate the invasive
species.

Sample: 3C
Score: 5

The response earned the maximum of 3 points in part (a). One point was earned for discussing the
advantage of having no natural predators (“because the fire ants [sic] natural predator doesn't live in
America the species was able to eat and devour anything in its path”). One point was earned for
describing the advantages of being “a fast reproducting [sic] species,” and 1 point was earned for
stating that “the amount of food in North America was very plentaful [sic] for these ants.”

In part (b) 1 point was earned for explaining that food would be depleted by an invasion of fire ants.
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Question 3 (continued)

In part (c¢) the response earned 1 point for indicating that unlimited amounts of food would encourage
the spread of the fire ants, as shown in the map.

No points were earned in part (d). Even though the response identifies the use of pesticides as a way to
help eradicate the fire ants, it does not discuss consequences of this method.
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