NATURAL SELECTION 

The theory of evolution by natural selection states that when there is a variety of organisms present, some may be more likely to survive and leave offspring than others. Over many generations, the "fitter" organisms will become more common, while other varieties may die out. 

One of the most well-known cases of natural selection is the story of the common peppered moth, Biston betularia, in England. The peppered moth has two varieties, a speckled gray form and a dark form. 

Before the Industrial Revolution took place in the 1800s, most trees in England were covered by lichens that lightened their trunks. At the same time, the most common form of the peppered moth was the speckled gray variety. During the Industrial Revolution however, air pollution killed many of the lichens, and tree trunks were darkened by soot. As this happened, the speckled gray form of the moths became less common, while the darker variety thrived. Was there a connection between the two events? 

Population Change with Light-colored Trees

In this activity, you will play the role of a bird hunting moths on trees with light-colored bark. You will determine which type of moth thrives in this environment over time. 

1. In the Gizmo™, a total of 40 moths is randomly scattered on the trunks of 20 trees. Check that the DESCRIPTION tab is visible and LIGHT TREES is selected. After you click Start, you can catch a moth by clicking on it, near the center of its body. Once you are done with a tree, click the Spacebar on your keyboard or the Next tree button on the Gizmo to advance to the next tree. You will hunt over the course of five simulated years. When you are ready to begin, click Start. Happy hunting! 

a. After time runs out, examine the Captured moths table. How many light moths did you capture? How many dark moths? 

b. Did you find the light moths or dark moths easier to see on the light trees? 

c. At the beginning of year 1, there were 50% light moths and 50% dark moths. What are the percentages now? 

2. Click Continue. Now it is the beginning of year 2. Click Start, and hunt some more moths. 

a. Observe the Captured moths table. How many light and dark moths did you capture in year 2? Were the moths easier or more difficult to capture this year? 

b. What are the percentages of light and dark moths now? Is there a trend? 

3. Continue the hunting process until you have finished all five years. Now select the GRAPH tab and examine the Light trees graph. 

a. Compare the points that indicate light moths to the points that indicate dark moths. What does the graph tell you about these moth populations over five years? 

b. If the population trend were to continue for another five years, what do you predict would happen to the population of light moths? What would happen to the population of dark moths? Explain. 

c. Why did these population trends occur? Did any individual moths change their coloration, or can these trends be explained by the effects of predation and reproduction alone? If possible, discuss your results and ideas with your classmates and teacher. 

d. As the simulation went on, were the moths easier or harder to catch? Why? 

e. What effect would the changes in moth population have on predators? If possible, discuss your answer with your classmates and teacher. 
4. There are several possible strategies you could use to hunt moths in this Gizmo. For example, you could try to catch every moth on every tree, or you can only catch the easily-seen moths and scan through the trees quickly. 

a. Describe the strategy you used as you were hunting moths. Do you think this was the most effective strategy? 

b. If you like, repeat the simulation using a different strategy. How did this affect your success in the first year of the simulation? How did this strategy affect your success in subsequent years? 

Population Change with Dark-colored Trees

In this activity, you are a bird hunting moths on dark trees. This simulates conditions during the Industrial Revolution. 

1. Select the DESCRIPTION tab and DARK TREES. Again, you will hunt moths over the course of five years, but this time the moths will be on dark trees. As before, a total of 40 moths are scattered randomly on the trunks of 20 trees. Before clicking Start, answer the following questions. 

a. Which moths are easier to see on the dark trees? 

b. What sort of population trend do you think you will see in the moths? Explain why. 

2. Click Start. Continue the hunting process until you have completed all five years. Select the GRAPH tab. 

a. Describe the population trends you see for light and dark moths in the Dark trees graph. Does this agree with the hypothesis that you made before you started hunting in year 1? 

b. If the population trend were to continue for another five years, what do you predict would happen to the populations of light and dark moths? Explain. 

3. On the GRAPH tab, compare your results from hunting moths on dark trees and on light trees. 

a. How do the results of the two activities look similar? How are they different? 

b. Which type of moth has a natural advantage on light trees? Which type has the advantage on dark trees? 

c. How does this activity relate to the theory of natural selection? Explain in your own words. 

Postscript - The Peppered Moth Story

In the 1950's, biologists noted that in many places lichen was returning to trees, and the light-gray peppered moths were becoming more common as well. Bernard Kettlewell did a series of experiments that seemed to show that birds tended to eat dark moths on the light, lichen-covered tree trunks, and ate light-gray moths on tree trunks that were still darkened. 

In the past two decades, controversy has erupted over the validity of Kettlewell's methods and conclusions. For example, Kettlewell released moths during the day, a time when they are normally sleeping. Kettlewell observed moths resting on tree trunks, but some scientists have questioned whether moths normally rest on exposed tree trunks or hide on the underside of leaves and twigs, where their coloration may be less important. While most scientists agree that industrial pollution is the primary influence on trends in peppered moth coloration, the mechanisms are still a subject of debate. 

