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 (Please type your answers for the following questions within this sheet. When calculations are required, enter your answers within the tables provided, but show your calculations either below or on an attached sheet in order to facilitate partial credit.)

Section I (to be completed in discussion)

i. As a class, we will examine and critically analyze the behavioral data. Be sure to take notes so as to prepare for Question 9 in the take-home assignment.

ii. In the Excel File “LAB 4 ASSIGNMENT DATA”, access the “For paternity analysis” datasheet. The data provided is the raw class data for Microsatellite A. Based on these data, how many males do you think fathered each egg cluster? Remember that the previous prelab assignment hints at a strategy that will answer this question.

iii. In the Excel File “LAB 4 ASSIGNMENT DATA”, access the “F-stats tutorial” datasheet. The data provided are a subset of the class data for Microsatellite B. Using this information, calculate the following:

	HI (for each subpopulation)
	

	HS (for each subpopulation)
	

	
HS


	

	HT
	

	FIS (for each subpopulation) 
	

	FST
	



(Write your answers here, but please show your calculations as necessary.)


Note that some calculations have been initiated for you. Click on cells to read the commands used to facilitate those calculations. These may come in handy when you tackle the larger spreadsheet during the take-home exercise.

Section II (take-home assignment)

1. In our class discussion, we learned how to calculate F-statistics for a relatively small dataset. In the Excel File “LAB 4 ASSIGNMENT DATA”, access the “Final assignment” datasheet. The data provided are the complete data for Microsatellite A with the probable errors removed. Using the data provided, calculate the following:

	HI (for each subpopulation)
	

	HS (for each subpopulation)
	

	
HS


	

	HT
	

	FIS (for each subpopulation) 
	

	FST
	


(Write your answers here, but please show your calculations as necessary.)

2. In discussion, you will be told whether the allele frequencies significantly deviate from HWE. Based on this information and your answers for Question 1, are the subpopulations randomly or nonrandomly mating? Is there a tendency toward inbreeding in either subpopulation? Cite a specific calculation to explain why or why not.

3. Based on your answers for Question 1, how divergent are the allele frequencies of the two subpopulations? (i.e. Does the population as a whole fit a panmictic, island, or neither model?) Cite a specific calculation in your answer. What population parameters cause the allele frequencies of subpopulations to diverge? What parameters allow subpopulation allele frequencies to remain similar? 

4. Based on FST and the N’s that you were given for each subpopulation, calculate Nm and m for Microsatellite A.

	
	Sheep Hill
	Hopkins

	Nm
	
	

	N
	110
	278

	m
	
	


      (Write your answers here, but please show your calculations as necessary.)

5. Describe the private alleles for the Microsatellite A locus:

	Allele size (bp)
	Present in (Pond)
	Allele frequency

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



     Average frequency of private alleles for MS #1:  _____________

6.  Given the average frequency of private alleles for Microsatellite A, the formulas in your lab handout, and our sample sizes (remember that we sampled two alleles per tadpole), calculate the following terms and enter them below. 

	Nm
	# Hopkins tadpoles sampled
	# Sheep Hill tadpoles sampled
	Correction factor
	Corrected Nm

	
	
	
	
	



(Write your answers here, but please show your calculations as necessary.)

7. When we calculate F-statistics, we assume that genotypes were correctly scored in the fragment analysis. Describe one technical issue that could cause a tadpole that is actually heterozygous for a certain locus to appear to be a homozygote. (Hint: Discuss the chemistry of PCR in your answer. Please do not include generic handling errors in your answer.) 

8. Researchers used to rely heavily on PAGE gels to estimate microsatellite allele sizes. Look over your data and notes from Lab 4 and briefly describe two reasons why researchers currently prefer to use fragment analysis instead.

9. We completed a behavioral experiment and discussed the results in class. Tadpole siblings from each pond aggregated, assorted randomly, or were in repulsion. Based on our findings, design another experiment that tests a variable we did not test in our pilot experiment. Be sure to include the appropriate controls.

