Thinking Quegﬁzﬁs

1. Invasive species are species that are introduced into an environment but are not naturally found in that
environment. One example of an invasive species is the American gray squirrel, introduced into Britain at
the end of the 18th century. Until 1876 the only native squirrel in Britain was the European red squirrel,
which was found in deciduous and coniferous forests. By 1940 the gray squirrel had displaced the red
squirrel across most of the British isles, and by 1984 the red squirrel was only found in isolated coniferous
woodland areas. After its initial introduction, the gray squirrel population increased rapidly; however, in
recent years population sizes within specific environments have become stable.

a. Explain why the newly-introduced gray squirrel initially showed rapid population growth and why
the native red squwrel showed a popuiatlon decllne
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b. Why has the popul?tion size of the gray squirrel hecome stable in recent years?
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2. The first age structure grai:)h below for country X shows the percent of the populat:on in each age group
for the year 2000. The remaining three graphs are projections of how the age structure of country X will
change. From these age structure diagrams construct a graph of population size vs. time for 2000-2080
and justify your prediction.
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a. The population growth of which bacteria is more affected by growing conditions? Explain how you

know,
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b. Using the information provided in the graphs make a prediction as to why the bacteria identified in

part a is more affected by growm ndltions than the oth f bacterja.
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4, nterdependence in nature |s illustrated by the transfer of energy through trophic levels. The diagram
below depicts the transfer of energy in a food web of an Arctic {ake located in Alaska.
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a. Identify an organism from each of the 5 trophic levels (producer, primary consumer, secondary
consumer, teritiary consumer and decomposer) and explain how energy is obtained at each level.
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¢. Explain how the amount of en gy available at each troph:c Eevel affects the size of each population.
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d. Ifthe cells in the dead terrestrial plant material that washed into the lake contained a commercially
produced toxin, what would be the I:ke!y effects of this toxin on this food web? Explain.
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e. If all of the Sculpin in this ecgsystem were removed, predlct how it would lmpact the following and
explain each prediction:
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Ecology Long Free Response (10 points}

VARIATION IN POPULATION DENSITY OF BEETLES
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According to Tossil records and recent published observations, two species of leal~eating beetles (species A and
B) have existed on an isolated istand in the Pacific Ocean for over 100,000 years. In 1964 a third species of leal-
eating beetle (spacies C) was acaidentally introduced on the island. The population size of each species has been
regularly monitored as shown in the graph above,

{a) Propose an explanation for the pattern of population density observed in species C,

{b) Describe the effect that the introduction of beetle species C has had on the population density of species A
and species B, Proposce an explanation for the pattems of population density observed in species A and in
spucies B,

(¢} Prechict the population density of species C in 2014, Provide a biological explanation for your prediction.

{dy Explain why invasive species are often succasstul 1n colonizing new habitats,




AP Biology: 2014 Exam Review

fa} Propose an explanation for the pattern of population density ohserved in species C. [3 points]
1. Desoription of curve [1 point], Type of groweth is exponential growth logarthmic o Fshaped ourve
acreptakde).
2 Explanation must describe the growth using an understanding of [ point sach, 2 poiots
maximum|:
Lack nf indting factors
Loww oompetition
Abundant food
Lowy predation
Ideal anvironmental oonditions (halyitat, temperaturs, moigtors, et
Loness o mabes

() Describe the effect that the introduction of hestls specias C has had on the population density of
speries A and species B Propose an sxplanation fr the patberns of population density observed in
spocies & and inspecies B, [4 points]

1. Describe affect [1 point]: Speries C hasg had little or no sffect on specias & however, as species ©
increases, B decreases. Both lines must be addressed for the point.

2. Explanation for species A or dashed line |1 point} Mo orlittle competition (No niche overlapl

3. Explanation for spacies B or solid Hne |1 point]: Comipetition or Niche overlap.

4 Identification of the nighe “Competitive Exclusion Principle' |1 point]: by name or
desaription,

() Predict the population density of species Cin 2014, Provide & hiclogical exxplanation frr your
radiction, [2 points]
1. FPraciction |1 point] The population will incresse, decrease, or stabilize {level off}.
2. Explanation 1 point]: Tie & oomect sxplanation to the prediction,
Insee req se—tie to abundant resources and feedont fom competision.
Decrease—hie to axhaustion of a ey resouroe or density- dapendent canze.
Stabilize or level off—tie to oarryving capaciby o a Hmiting resouroe.

i Emplain why invasive species are ofen suocessful in oalonizing new habitats.
[2 points—Ifrom either or both areas below]
1. Theay have lost a controlling population factor from thair ariginal habitat: predator, pathocen,
or parasite.
2. They have a nowvel evolutionary advantage brought to the i=stand fom their original halsitat an
agpect that wovides an advanbtage—a chemical defange, Maht advantace, novel enzyme, ebo.




