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In Class Practice Problem

Population Biology

AP Biology

Use the information from your notes to answer the following question.  

You are a group of population biologists who have been sent to Isla Daphne (one of the Galapagos Islands, off the coast of Ecuador) to study the cactus finch population there.  From your studies you are hoping to learn more about these birds and their life cycles.

a)  When you first arrive, you use the mark-capture method to determine the size of the cactus finch population.  You note the following data in your lab notebook:

	Date
	Observations

	3/12/05
	100 finches tagged then released

	4/12/05
	100 finches recaptured; 20 tagged, 80 untagged


How many finches are there in this population?  

b)  You also need to determine the survivorship curve for the cactus finch.  You have obtained the following data from a previous study conducted in 1978.  Use this data to graph the survivorship curve for the cactus finch.  You can assume that the patterns remain the same today.  You only need to consider the age in years and the number of finches alive in the table.  Don’t forget to label your axes appropriately and give the graph a title.  
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AGEINYEARS (X) NUMBERALIVE ~SURVIVORSHIPY  SURVIVALRATED  MORTALITY RATEC

0 210 1.000 0.434 0.566
1 91 0.434 0.857 0.143
2 78 0.371 0.898 0.102
3 70 0.333 0.928 0.072
4 65 0.309 0.955 0.045
5 62 0.295 0.678 0.322
6 42 0.200 0.548 0.452
7 23 0.109 0.652 0.348
8 15 0.071 0.933 0.067
2 14 0.067 0.786 0.214
10 n 0.052 0.909 0.091
11 10 0.048 0.400 0.600
12 4 0.019 0.750 0.250

13 3 0.014 0.996





c)  Based on the survivorship curve you drew in part (b), what can you conclude about the cactus finch?  What type of survivorship curve is it?

d)  You remain on Isla Daphne for 10 more years and you continue to monitor the cactus finch population.  During this time, you find that the population only varies slightly from year to year.  In the population growth model shown below, circle WHERE you expect the finch population to be in its growth. Explain your answer.
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e)  Cactus finch lay many eggs in one sitting.   After nesting for approximately 16 days, the baby finches hatch.  After a short few weeks, these baby finches fly away, never to return to their parents.  The parents subsequently lay more eggs, allowing them to have several clutches of eggs in a single year.  What kind of reproductive strategy is this? Explain your answer.

f)  Cactus finch are dependent on the nectar of cacti flowers for survival.  Cacti populations depend on the rain production in the area in a given year.  For example, when there is a drought, there are fewer cacti (thus fewer flowers).  Given the following cacti population graph, draw in the corresponding cactus finch graph to show the relationship between the two.   
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Image taken without permission from http://www.cquest.utoronto.ca/zoo/bio150y/cranes/images/logistic.gif





Table obtained from Life: The Science of Biology;  7th Edition, Purves, Sadava, Orians, Heller
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