Lab: Natural Selection

(Unit: Evolution)

(State Standard: 5.3)

Objective/Guiding Question


Will the process of natural selection change a population of hypothetical animals overtime?

Background Information:


In the last 125 years, scientists have made great progress in understanding how populations of organisms evolve or change over time. The most important contribution to this knowledge is a theory of evolution outlined in 1859 by the British naturalist Charles Darwin. 


Darwin noticed that not all members of a population were the same. Variations exist in a population. He believed that those members of a population that were well suited to their environment survived and reproduced at a greater rate than those members of the population that were poorly suited to their environment. The desirable traits were passed down to the offspring at a greater frequency, therefore, changing the population over time. He called this process natural selection. The environment preserves or selects those individuals with the favorable variations. Some people called natural selection "survival of the fittest.”

Hypothesis: ___________________________________________________________________________________________________________________________________________________________________________________________________

 

Materials:


one sheet of newspaper 

an envelope with:

· cm square of yellow paper 

· cm square of white paper 

· cm square of newspaper

The newspaper will represent the environment

The squares of paper will represent the "animals" in this population of prey.

Procedure:


1. Work in teams of four. One student is the keeper and the other three are the predators.


2. Put a sheet of newspaper on a table.


3. Count out 10 red squares, 10 white squares and 10 newspaper squares. These 30 “animals: represent your population of prey. Notice that variation exists in the first generation of this population.


4. The predators should turn their backs to the table while the keeper randomly places the 30 "animals" on the sheet of newspaper. (Do not peek!!!)


5. The keeper calls one predator at a time. The predator turns around quickly, grabs the first "animal" he/she sees and turns his/her back to the table again.

6.  Repeat step 5 until all three predators have removed 5 prey. The predators should put the  “eaten” prey back into the envelope.


7.   Shake off the fifteen survivors and sort them by color.


8.   All members of the group will help the survivors reproduce by having each red survivor produce one red offspring, each white survivor produce one white offspring, and each newspaper survivor produce one newspaper offspring. 


9.   Count how many red, white, and newspaper "animals" you now have in your second generation and record the results in the chart. Notice that the mix of the second generation of the prey population is different from the first generation.


10.  The predators should turn their backs to the table while the keeper places the new mix of 30 "animals" on the sheet of newspaper. Repeat steps 4. 5, 6, 7, 8 and 9 two more times.

11.   Collect class data and organize it into a chart.


12.  Use the class data to graph the percentages of each variation in Generation One as compared to Generation Four. Your graph must be done using a computer program. Excel would be preferred.

Data:

	PRIVATE 
Generation
	Number of Newspaper Squares
	Number of Yellow Squares
	Number of White Squares

	    1
	   10
	   10
	   10

	    2
	
	
	

	    3
	
	
	

	    4
	
	
	


Analysis Questions:

1.  Describe the pattern of change that has occurred to the red, white, and newspaper variations within this population over time. (Use class data.)

2.  Restate your hypothesis. Decide if your hypothesis was supported or refuted. Justify your decision with experimental data.

3.  Account for the differences in the population of Generation One as compared to the population of Generation Four. 

4.   Determine which variation was the adaptation in this hypothetical population of prey.

General Questions:
1.  In your own words, define the noun “adaptation” from a biological standpoint.

2.  Describe the criteria an evolutionist would use to determine if a variation (phenotype) is advantageous and therefore an adaptation.

3.  A favorable trait increased the life span of an organism but did not affect its reproductive success. Determine if this trait would contribute to the evolution of this organism.

4.  Because of the limited knowledge in the 19th century, Darwin could not account for the variations he observed in a population. Today, how can evolutionists account for these variations?

