
Peppered Moth Simulation 
 
Objective: Simulate changes in moth population due to pollution and predation, and observe how species can 
change over time.  
 
Introduction: 
Charles Darwin accumulated a tremendous collection of facts to support the theory of evolution by natural 
selection. One of his difficulties in demonstrating the theory, however, was the lack of an example of evolution 
over a short period of time, which could be observed as it was taking place in nature. Although Darwin was 
unaware of it, remarkable examples of evolution, which might have helped to persuade people of his theory, 
were in the countryside of his native England. One such example is the evolution of the peppered moth Biston 
betularia.  
The economic changes known as the industrial revolution began in the middle of the eighteenth century. Since 
then, tons of soot have been deposited on the country side around industrial areas. The soot discoloured and 
generally darkened the surfaces of trees and rocks. In 1848, a dark-coloured moth was first recorded. Today, 
in some areas, 90% or more of the-peppered moths are dark in colour. More than 70 species of moth in 
England have undergone a change from light to dark. Similar observations have been made in other industrial 
nations, including the United States.  
 
Instructions:  
Click the link below to read more information on Kettlewell's study of moths. At the end, you will run two 
simulations for 5 minutes each, during this time you will play the part of a bluejay that eats moths. 
After 5 minutes record the % of dark moths and light moths - you will need this information later.  
Peppered Moth Simulation at peppermoths.weebly.com 
 
Data and Analysis 
Read the background information and answer the questions as you go. 
Life Cycle of the Peppered Moth 
1. Describe an external adaptation peppered moths have? __________________________________________ 
__________________________________________________________________________________________ 
2. Describe a behavioral adaptation peppered moths have? _________________________________________ 
__________________________________________________________________________________________ 
3. Describe a physiological adaptation peppered moth larvae have? ___________________________________ 
__________________________________________________________________________________________ 
 
Impact of Pollution 
4. How was the peppered moths environment changed during the Industrial Revolution? _________________ 
__________________________________________________________________________________________ 
5. What change in genetic traits is believed to be caused by the Industrial Revolution? ____________________ 
__________________________________________________________________________________________ 
6. Describe what natural selection is? ___________________________________________________________ 
__________________________________________________________________________________________ 
 
Kettlewell's Experiments  
7. How do scientists test theories? _____________________________________________________________ 
_________________________________________________________________________________________ 
8. Briefly summarize Kettlewell’s experiments with peppered moths. __________________________________ 

http://peppermoths.weebly.com/


__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________ 
 
Birdseye View 
9. How many of each moth do you begin the simulation with? _______________________________________ 
10. Open the simulation and play the role of the bird in both the dark and the light forest. Try to behave as a 
bird would behave, choosing the moths that are the most obvious. At the end of each simulation, record the 
percent of moths captured in the table below.  

 
 
Final Analysis 
11. Use the graph for the following. 
Independent variable: _______________________ 
Dependent variable: ________________________ 
Summarize the information in the graph. __________ 
____________________________________________ 
____________________________________________ 
____________________________________________ 

 
 
 
12. Describe the environment that each moth would be most successful in. 
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________ 

 
 
 

 
 
13. What would happen if there were no predators in the forest? Would the colors of the moths change over 
time? Defend your answer? ___________________________________________________________________ 
__________________________________________________________________________________________
__________________________________________________________________________________________ 
 

  



Dog Breeding 
 
Your goal is to breed a certain type of border collie puppy by selecting parents with the right traits. 
http://www-tc.pbskids.org/dragonflytv/games/dog_breeding_v37.swf  
 
Level 1 
1. Goal Puppy: ______________ 
2. What are the dominant and recessive traits? ___________________________________________________ 
3. How many tries did it take to reach your goal? __________ 
4. Record the parents chose and their traits. Make a Punnett square to show the possible offsprings. Circle the 
offspring in the Punnett square that was the result. 

 Male Dog Female Dog 

Genotype   

Phenotype   

 
 
 
 
Level 2 
1. Goal Puppy: ______________ 
2. What are the dominant and recessive traits? ___________________________________________________ 
3. How many tries did it take to reach your goal? __________ 
4. Record the parents chose and their traits. Make a Punnett square to show the possible offsprings. Circle the 
offspring in the Punnett square that was the result. 

 Male Dog Female Dog 

Genotype   

Phenotype   

 
 
 
 
 
Level 3 
1. Goal Puppy: ______________ 
2. What are the dominant and recessive traits? ___________________________________________________ 
3. How many tries did it take to reach your goal? __________ 
4. Record the parents chose and their traits. Make a Punnett square to show the possible offsprings. Circle the 
offspring in the Punnett square that was the result. 

 Male Dog Female Dog 

Genotype   

Phenotype   
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Level 4 
1. Goal Puppy: ______________ 
2. How many tries did it take to reach your goal? __________ 
3. Record the parents chose and their traits.  

 Male Dog Female Dog 

Genotype   

Phenotype   

 
 
Level 5 
1. Goal Puppy: ______________ 
2. How many tries did it take to reach your goal? __________ 
3. Record the parents chose and their traits.  

 Male Dog Female Dog 

Genotype   

Phenotype   

 
 
Level 6 
1. Goal Puppy: ______________ 
2. How many tries did it take to reach your goal? __________ 
3. Record the parents chose and their traits.  

 Male Dog Female Dog 

Genotype   

Phenotype   

 
 
 
Additional Practice 
Engineer a Crop http://www.pbs.org/wgbh/harvest/engineer/ 
Finches http://www2.edc.org/weblabs/naturalselection/main.html 
Butterfly Simulation http://ccl.northwestern.edu/simevolution/beagle.shtml 
Rabbit Simulation http://phet.colorado.edu/en/simulation/natural-selection 
Ant Simulation http://www.mhhe.com/biosci/genbio/virtual_labs/BL_12/BL_12.html 
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