Name: ______________________________________   Date: ________     Doc #: 77
LEVEL - Natural Selection and Evolution of Goldfish 

Purpose: In this activity, you will observe genetic variations within a population and calculate their frequencies and see how natural selection can change gene frequencies over time.

Background information: Evolution is defined as a change in frequencies of alleles in the gene pool of a population.  Godfrey Hardy, an English mathematician, and Wilhelm Weinberg, a German physician, helped form this definition through mathematical modeling.  Although gene pool frequencies are inherently stable, evolution should still be expected.  

Hardy and Weinberg came to understand that evolution would not occur in a population if the following conditions were met:

· [image: image1.jpg]


There are no mutations.

· [image: image2.png]


There is no natural selection.

· The population size is large.

· There is random mating. 

· There is no migration in or out of the population.

· The birthrate is equal to the death rate.

Materials:  
Cheez-It 
 
paper towel

cheese goldfish
  graph paper

calculator

Part One:  Natural Selection

Read the introduction below before beginning the lab.

“You are a fish-eating shark.  You really like the taste of gold colored fish. The gold fish, however, are far to fast and are hard to catch. Their cousin (Cheez-It) does not share the same sleek body and does not swim as fast. Because of this, you only ever get to eat the slow fish, Cousin It.   New fish are born every year, and the birth rate is one fish born for each old fish that survived at the end of the season.  Slow square fish are determined by the presence of a recessive allele, and sleek fast gold fish by a dominant allele.”


Alleles:

Fast =  A

Slow= a  


Genotypes:
AA or Aa

 aa

1. Obtain a population of fish from your teacher.  Be sure to place them on a clean paper towel. (The fish nursery!”)

2. Randomly (without looking) select 10 fish and place them in the “pond.”

3. Record the number of gold fish and slow fish and the total population in the data table #1 that is provided.

4. “Kill” three slow fish. (Place them in fish “heaven.”)  If you have fewer than three slow ones, eat fast ones in order to eat three fish total.

5. Obtain a new generation of fish (same number as surviving fish).  For example, if you have 7 fish remaining, select 7 more fish. Be sure to select them at random! Add these fish to the old ones to obtain the total population for this generation.

6. Repeat procedure until you have data for four generations.

7. Calculate percentage of each phenotype of fish in each generation.  Plot your data on a graph (generation number on X axis and percentage of phenotype on Y axis).  Use different colors to represent each phenotype.

Data Table # 1:

	Generation
	Number of gold fish
	Number of slow fish
	Total fish in population
	Percent gold fish
	Percent slow fish

	1(start)
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	


Once part one is complete, you may eat your fish while you complete part two.

_______________________________________________
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Analysis Questions: 

1. Describe the genes that exist in the gene pool for this school of fish. ___________________
_______________________________________________________________________
2. Explain which trait is not favorable or selected against by the environment. Explain why the trait is unfavorable. ________________________________________________________
3. Which phenotype frequency is reduced in the population? ____________________________
4. What happened to the phenotype frequencies from generation one to generation four? _______
________________________________________________________________________
�





The fast fish.





The slow fish.


   ‘Cousin It’





Repopulate





Repopulate





DON’T Repopulate
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