Fishy Frequencies
Procedure 1:
1)  Get a random population of 10 fish from the “ocean.”

2)  Count the number of gold and brown fish and record in chart 1; you can calculate frequencies later.

3)  Eat 3 fish, chosen randomly, without looking at the plate of fish

4)  Add 3 fish from the “ocean.”  (One fish for each one that died).  Be random.  Do NOT use artificial selection.

5)  Record the number of gold and brown fish.

6)  Again eat 3 fish, randomly chosen.
7)  Add 3 randomly selected fish, one for each death.

8)  Count and record.

9)  Repeat steps 6, 7, and 8 until you have completed 5 generations.

10) Provide your results for the class.  Fill in the class results on your chart.

Procedure 2:
1)  Get a random population of 10 fish from the “ocean.”

2)  Count gold and brown fish and record in your chart; you can calculate frequencies later.

3)  Eat 3 gold fish; if you do not have 3 gold fish, fill in the missing number by eating brown fish.

4)  Add 3 fish from the “ocean.”  (One fish for each one that died).  Be random.  Do NOT use artificial selection.

5)  Record the number of gold and brown fish.

6)  Again eat 3 fish, all gold if possible.

7)  Add 3 randomly selected fish, one for each death.

8)  Count and record.

9)  Repeat steps 6, 7, and 8 until you have completed 5 generations.

10) Provide your results for the class. Fill in the class results on your chart.

FINALLY:   Fill in your data chart and calculations, prepare a graph showing the frequency of the alleles in each generation (see directions in analysis question 1) and answer the analysis questions.
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Name ________________________ Date _________ Per _____

Background:  Evolution is defined as the change in a population of organisms over time.  Individuals cannot evolve, only populations.  Investigating the frequency of a given set of alleles within a population’s gene pool can provide scientists with important insight as to how that population is evolving and the types of selective pressures the population is responding to within its environment.   
This activity emphasizes predation as it simulates how this environmental selective pressure operates in nature to effect the allele frequencies in a population of goldfish.
PART 1 - Without selection

CHART 1(without selection):  
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CHART 2 (without selection):  Class Data
	generation
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PART 2 - With Selection

CHART 3 (with selection):  

	generation
	   gold
	  brown
	    q2   
	     q
	      p
	     p2
	     2pq

	       1
	
	
	
	  
	
	
	

	       2
	
	
	
	
	
	
	

	       3
	
	
	
	
	
	
	

	       4
	
	
	
	
	
	
	

	       5
	
	
	
	
	
	
	


CHART 4 (with selection):  Class Data
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Analysis:

1)  Prepare one graph using both sets of class data (without selection AND with selection).  On the “x” axis put generations 1-5 and on the “y” axis put frequency (0-1).  Plot both the q and p for both sets of class data.  Label lines clearly (without selection AND with selection), making sure to provide a key for your graph.

2)  In either simulation, did your allele frequencies stay approximately the same over time?  If yes, which situation?

3)  What conditions would have to exist for the frequencies to stay the same over time?

4)  Was your data different from the class data?  How?  Why is it important to collect class data?

5)  With selection, what happens to the allele frequencies from generation 1 to generation 5?

6)  What process is occurring when there is a change in allele frequencies over a long period of time?

7)  What would happen if it were more advantageous to be heterozygous (Ff)?  Would there still be homozygous fish?  Explain.

8)  In simulation 2, what happens to the recessive alleles over successive generations and why?

9)  In simulation 2, why doesn’t the recessive allele disappear from the population?

10)  Explain what would happen if selective pressure changed and the recessive allele was selected FOR?

11)
What happens if the sharks only eat very large fish that have already reproduced?  What happens if they eat small gold fish, before they have a chance to reproduce?  

12)  In what ways did these simulations represent real life?   How were the simulations different from real life situations?

