Honors Biology Essay Questions Unit 1: Ecology

Instructions:

The following questions are the potential essay questions for the upcoming test.  On the day of the test 2 of these questions will be chosen at random and you will be required to write your answers to the questions in the time allowed.  You can prepare for this by answering each of the questions below thoroughly and thoughtfully in advance.  Make sure to use appropriate vocabulary, diagrams, and specific examples as needed to support your answer.  There will be no re-take on this portion of the test and no study guides will be allowed during the test.  Each question will be worth a total of 10 points each.

1.   Interdependence in nature is illustrated by the transfer of energy through trophic levels. The diagram below depicts the transfer of energy in a food web of an Arctic lake located in Alaska 
a. Choosing organisms from four different trophic levels of this food web as examples illustrate an energy pyramid and explain how energy is obtained at each trophic level. 
b. Describe the efficiency of energy transfer between trophic levels and discuss how the amount of energy available at each trophic level affects the structure of the ecosystem. 
c. If the cells in the dead terrestrial plant material that washed into the lake contained a commercially produced lipid-soluble toxin, what would be the likely effects of this toxin at each trophic level in the food web? Explain.
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2.  Organisms rarely exist alone in the natural environment.  The following are five examples of symbiotic relationships.

· Plant root nodules

· Digestion of cellulose

· Epiphytic plants

· AIDS (acquired immune deficiency syndrome)

· Anthrax

Choose four of the above and for each example chosen,


(a) 
Identify the participants involved in the symbiosis then identify and describe the type of symbiotic relationship.

(b)
Discuss the specific benefit or detriment, if any, that each participant receives from the relationship.
3.  The diagram below shows the succession of communities from annual plants to hardwood trees in a specific area over a period of time.
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a. Discuss the expected changes in biodiversity (not just plants) as the stages of succession progress as shown in the diagram above.
b. Describe and explain THREE changes in abiotic conditions over time that lead to the succession, as shown in the diagram above.
c. For one of the following disturbances, discuss the immediate and long-term effects on ecosystem succession.  Your answer should include a) physical and chemical changes b) changes in flora c) changes in fauna and d) the type of succession.
i. A volcano erupts, covering a 10-square-kilometer portion of a mature forest with lava.
ii. A 10- square-kilometer portion of a mature forest is clear-cut.
4. According to fossil records and recent published observations, two species of leaf-eating beetles (species A and B) have existed on an isolated island in the Pacific Ocean for over 100,000 years.  In 1964 a third species of leaf-eating beetle (species C) was accidentally introduced on the island.  The population size of each species has been regularly monitored as shown in the graph above.
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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.  Propose an explanation for the patterns of population density observed in species A and in species B.

c. Predict the population density of species C in 2014.  Provide a biological explanation for your prediction.

d. Explain why invasive species are often successful in colonizing new habitats.
