Investigation 9.2: Natural Selection a Simulation
	Biologists consider natural selection to be the chief mechanism of evolutionary  change and the process responsible for the diversity of life on earth.  This investigation illustrates one way in which natural selection operates.
Materials (per team of 6)

2 1-m x 2-m pieces of fabric with different colors and patterns

100 paper chips of assorted colors in plastic bag

small bowl

1 set of colored pencils with colors similar to chip colors

5 sheets of graph paper
	This investigation acquaints students with the concept of variation within a population and with some of the mathematical treatments of data. The investigation lends itself to small group learning; teams of 3 are recommended.

Time: One class period.


	Part A Natural Selection
Procedure

1. Spread out the fabric ‘habitat’ on a table top. Examine the paper chips and record the colors of the chips.

2. Appoint one team member as the keeper of the bag of paper chips. All other members are predators, whose prey are chips. The keeper will keep track of the number of turns each predator takes and the number of prey remaining.

3. Turn your backs to the table and allow the keeper to spread the chips uniformly over the fabric, making sure no chips stick together.

1. Imagine yourselves as predators, the paper chips as your prey, and the fabric background as your habitat. One at a time, turn around and select a paper chip using only your eyes to locate it. Do not use your hands to feel the chips. When you have selected a chip, place it in the bowl and turn around. Continue taking turns until only 25 paper chips remain on the fabric and the keeper signals you to stop.

2. Carefully shake the fabric to remove the survivors.

3. Group the survivors according to color by placing chips of the same color together. Arrange them in a row. Record the number of each color that survived.

4. Assume each survivor produces three offspring. Using your teachers reserve supply, place three chips underneath each survivor.

5. Mix the survivors and their offspring thoroughly and distdbute them as in Step 3. (Do not use the chips that were “eaten’)

6. Repeat the entire process of selection (Steps 3—7) four more times. Be sure to record the total number of chips of each color at the start of each round.


	

	Discussion

1. Prepare a histogram for each generation (five histograms) using colored pencils that match as closely as possible the chip colors. Study the histograms of each generation. Was one color chip represented more than others in the first generation of survivors? Why do you think these chips “survived”? What, if any, change occurred between the first and second generation? The first and fifth generation?

2. Compare the original and the last survivor population. Which! if any, color from the original population is not represented in the survivor population? Why?

3. Examine the colors of chips in the fifth generation and the fabric habitat. How do the colors of the survivors relate to the colors of the habitat?

4. How are your results related to the process of natural selection?

5. Assuming no new individuals migrate into the habitat, how will the population change with time? How are your results related to evolution?


	Discussion

1. The chip best blending into the back ground will have the most survivors. You can relate this to animals having camouflage. The change between the first and the fifth generations is much more dramatic than that between the first and the second.

2. Individuals that stand out from the habitat are easily seen by predators, captured, eaten, and their genes removed from the gene pool.

3. The colors of the survivors blend closely with the colors of the habitat.

4. These results mimic natural selection, where the best adapted individuals reproduce the most and pass their genes on to the next generation.

5. Eventually, the best adapted individuals will make up the majority with in the population and the least adapted will become extinct.

	Part B: Variation and Changes in the Environment
Procedure
10. Using a piece of fabric (habitat) with colors different from the first, begin a new series of predator-prey interactions with the 100 paper chips used in Part A.

11. Repeat Steps 3-B five times.

Discussion

1. An organism is adapted to its environment if it can grow and reproduce in it. In Part A, which color of chip was “best adapted” to the habitat? Which color of chip was “least adapted”?

2. In Part B, which color of chip was “best adapted” to the new habitat? Which color was “least adapted”? How do these compare to the chips from Part A?

3. Changing colors of habitat is similar to a change in the environment. Name as many types of changes in the environment as you can.
4. How are species with genetic variation in their offspring able to survive in environments that change through time?

5. What do you think would happen to a population if it produced only offspring that were all alike?

For Further Investigation

If new individuals of different colors immigrate into your population, what would be the effect on the population, assuming that habitat and predators remain the same?


	Discussion

1, 2. This answer is similar to I above; however, students should relate adaptation to reproduction. Also, students should see that with a change in the habitat, a different color of chip is better adapted to the new environment, even if it survived poorly in the first habitat

3. Seasonal changes and changes from one year to the next, such as dry or wet years. Changes through geological time, such as ice ages, also can affect the success of living things.

4, 5. Variation increases the likelihood that at least a few members of a population will be able to survive even If the environment changes. If all the offspring were Identical, then most would survive in a constant environment, but would die when they could no longer tolerate part of their environment.




