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   Since Darwin’s exposition of the principles of natural selection, biologists have found numerous examples of natural selection occurring in periods of time much shorter than the many thousands of years usually required.  One outstanding example of this is what is known as industrial melanism, the turning black of certain species in areas that were blackened with the soot of the coal-burning factories that sprang up in great numbers during the Industrial Revolution.  

   One of the best-studied cases of industrial melanism is the change in color of the peppered moths in the vicinity of Manchester, England.  In the vicinity of Manchester, a certain large moth was prevalent.  It was called the peppered moth because it resembled a white moth on which pepper had been sprinkled.  It spent its daylight hours resting on the trunks of trees, where it blended in almost perfectly with the lichens covering the tree trunks, since the lichens had the same “peppered” coloration.  Only occasionally was a rare black member of this species spotted.

   In the second half of the nineteenth century, however, more and more black moths began to show up.  That change in the moths corresponded exactly with the progress of the Industrial Revolution.  In that coal burning part of England, the amount of soot put into the air by factories was so great that it covered the tree trunks and killed the lichens which turned the tree trunks black.  Under those conditions, of course, the black moths were well camouflaged as the peppered ones had been on the lichen-covered trunks.  Eventually, 98% of the moths of this species in industrial areas were black.  This same change was observed in many dozens of other species of moths in similar industrial areas in England and the US, wherever forests became polluted with soot.  In unpolluted forests, the moths retained their light coloration.  

   This was a case of natural selection in action.  There was no “battle for survival” as is sometimes mistakenly assumed to be a requirement for evolution.  Survival or nonsurvival may depend on something as simple as the color of the background.  Evolution,then, is simply the process of heredity, with all its lotterylike characteristics, extended over  a long period of time, with the environment selecting which survive and which do not..
PURPOSE:  To see how coloration can increase an organism’s chance of survival

PROCEDURE:  

1.  Trace (you can use the moth at the top of this paper) 20 moths on white     paper.  Color 10 of them black (both sides).  Or you can use black construction paper.

2. Trace 10 moths on the classified pages of a newspaper using the same stencil.

3. Cut out all 30 moths.

4. Mix the different types of moths together.

5. Scatter several sheets of newspaper on the floor.

6. Recruit 2 family members, friends, or neighbors to participate in this experiment.

7. Close your eyes and have a recruit scatter the moths randomly over the sheets of newspaper.

8. Now, play the “role” of a bird.  Have a group member time you for 15 seconds.

9. Start at the standing position and see how many moths you can “capture” in 15 seconds.  Pick up only one moth at a time and stand up straight after each moth you “capture”.  KEEP YOUR EYES CLOSED UNTIL YOU ARE ALMOST TO THE FLOOR.  PICK THE FIRST MOTH YOU SEE. 

10. Exchange roles with your group members and allow them to “capture”.

11. Record your data and the other 2 group member’s data in the table below.  Construct a graph that shows your results.  Answer the three questions below on your graph paper.

NAME          TOTAL MOTHS CAUGHT      #WHITE MOTHS   #BLACK MOTHS         # NEWSPAPER MOTHS
QUESTIONS:  

1. What color of moth was captured most/least by you?  Your group?  Why?

2. Was there a difference in the moths captured between you and the group?  What do you think caused this?

3. How does this give evidence of Darwin’s theory of evolution by natural selection?

DUE ON OR BEFORE WEDNESDAY, JANUARY 26, 2005

