Biological Evolution

Group Test

ESSAY #1

Suppose a group of farmers’ notices the gradual acquisition of resistance to insecticide A over a period of months.  They locate two other equally powerful though chemically unrelated insecticides, B and C.  The local agriculture department sets up a program whereby all the farmers in the state will only use insecticide A for the current year.  No one is to use insecticide B or C.  The following year everyone is directed to use insecticide B rather than A.  The fly population, which had become resistant to A, is now susceptible to insecticide B and can be kept under control much more thoroughly than if the farmers, continued using insecticide A.  At the beginning of the third year, all of the farmers begin to use insecticide C, which again reduce the fly population greatly. As the fourth year begins, insecticide A is again used, and proves to once again be extremely effective against the flies.  Analyze this situation and propose an explanation of what has happened.  Use the overview of natural selection on page 290 of your book to explain what has happened in this scenario.  

GRADING RUBRIC

Correct Application of Natural Selection to explain scenario.
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ESSAY #2

Apple Maggot Fly (Rhagoletis pomonella)is a fly that is native to North America. Its normal host is the hawthorn tree. Sometime during the nineteenth century it began to infest apple trees. Since then it has begun to infest cherries, roses, pears and possibly other members of the rosaceae (group of related tree species). Quite a bit of work has been done on the differences between flies infesting hawthorn and flies infesting apple. Laboratory studies have flies from apple trees take about 40 days to mature, whereas flies from hawthorn trees take 54-60 days to mature. This makes sense when we consider that hawthorn fruit tends to mature later in the season than apples. Hybridization studies show that host (tree) preferences are inherited, and there is evidence of barriers to mating. This is a very exciting case. It may represent the early stages of a speciation event.  Explain whether you believe that this is microevolution or macroevolution.  Explain what type of reproductive isolation is occurring (pre or postzygotic) and why you feel this way.  Use specific evidence from the question for your answer.

GRADING RUBRIC

Use of evidence from question in answer, correct diagnoses of type of evolution and reproductive isolation.
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Essay #3

Two geographically isolated populations usually will diverge over a long period of time.


a.  Describe how the two populations may become different, including factors that can account for these differences.


b.  Discuss factors that may prevent interbreeding if the two populations ever again occupy the same area.

Grading Rubric

Explanation of how two populations can become different including specific factors accounting for differences, and explanation of specific factors that could prevent interbreeding of the two populations.

Part A
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Essay #4

Discuss the significance of each of the events listed below in the evolution of life.

a.  Origin of organic molecules

b.  Origin of photosynthesis

c.  Increase in atmospheric oxygen and the development of the ozone layer

d.  Mass Extinction events

Grading Rubric

a. Explain significance of organic molecules
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b. Explain significance of photosynthesis
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c. Explain significance of atmospheric oxygen and ozone
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d. Explain mass extinction events
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