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Winter Solstice

Natural Selection Hunting Game

Lesson Overview

Go “hunting” for deer  in two different environments to see 
natural selection in action! Discover how the changing seasons 
affect the deer’s ability to camouflage and survive. Then, graph 
your data to see which environment best suits the deer.

Teacher Prep

Divide students into pairs. Print enough colored copies of 
Handout A for each pair to have one copy of Environment 1 and 
one copy of Environment 2. If you do not have access to a color 
printer, consider using brown and white construction paper.
You will need three different types of raw, uncooked beans for this investigation: white lima beans, pinto 
beans, and red kidney beans. Each group will need six of each type for a total of 18 beans.
We recommend using a timer for this activity. If you do not have enough timers for each pair of students, 
you may wish to keep the time yourself and announce when to start and finish “hunting”, or ask students to 
track the seconds hand on an analog clock in the classroom.

Procedures

1. Go hunting in Environment 1. Distribute a copy of Environment 1 and 18 beans (6 white lima beans; 
6 pinto beans; 6 red kidney beans) to each pair of students. Tell your class that each bean represents one 
deer. Then, review the procedures below with students before beginning.

a. Partner A will set the timer for 5 seconds.
b. Partner B (acting as the wolf) will pick up as many beans as possible, making sure to pick them up 

one by one and placing them aside.
c. Once time is up, count the remaining beans.
d. For every remaining bean on Environment 1, add one bean of the same type. This represents the 

reproduction of the surviving deer.
e. Count the number of each type of bean and record it in the notebook.
f. Mix the beans on Environment 1 for the next round.
g. Repeat steps a–f three more times and record the results in the notebook.
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EXPLORE MORE:

This lesson is an excerpt from Adaptations, Lesson 4, Observing Natural Selection in Action. 
Full support, including a ready to teach slideshow, is available online at www.teachtci.com.

2. Go hunting in Environment 2. Distribute a copy of Environment 2 and 18 beans (6 white lima beans; 
6 pinto beans; 6 red kidney beans) to each pair of students. Tell your class that each bean represents one 
deer. Then, review the procedures below with your students before beginning.

a. Switch roles so that Partner A is the wolf.
b. Partner B will set the timer for 5 seconds.
c. Partner A (acting as the wolf) will pick up as many beans as possible, making sure to pick them up 

one by one and placing them aside.
d. Once time is up, count the remaining beans.
e. For every remaining bean on Environment 2, add one bean of the same type. This represents the 

reproduction of the surviving deer.
f. Count the number of each type of bean and record it in the notebook.
g. Mix the beans on Environment 2 for the next round.
h. Repeat steps b–g three more times and record the results in the notebook.

3. Graph your results and analyze! Use the data you collected from Environment 1 and Environment 2 to 
create a graph in your notebook. Discuss these questions:

a. How did the population of deer change in Environment 1? 
b. How did the population of deer change in Environment 2? 
c. Why do you think we got these results?

4. Complete the reading. Have students read Natural Selection in a Changing Environment and 
complete the reading notes.

5. Study the Key Science Concept infographic. Have your students share their observations of the graphic 
and how it relates to the deer hunting investigation they conducted. Discuss these questions:

a. Does natural selection operate is a cause and effect relationship? Explain why or why not.
b. Why did the traits end up differing in the different environments during the hunting game?
c. Why is it helpful to graph data?

https://www.teachtci.com/
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I N V E S T I G A T I O N  1

1. Which traits help these deer to survive?

2. Fill in any bean colors missing from the table. Keep track of how many of each deer there are after each 
round in each environment. 

 Environment 1:

Generation 1 Generation 2 Generation 3 Generation 4

Red bean

White bean

Brown bean 

Green bean

Black bean

 
 Environment 2:

Generation 1 Generation 2 Generation 3 Generation 4

Red bean

White bean

Brown bean 

Green bean

Black bean
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3. Graph your results for each environment. Make sure to add a key indicating which colored line 
represents which deer. 
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Natural selection results in the 
evolution of wing color in peppered 
moths. Can you see the peppered 
moths in the photos? (Hint: there are 
two moths in each photo!) The light 
moths are better camouflaged against 
lichen-covered trees, but the dark 
moths are better camouflaged against 
soot-covered trees.

Natural Selection in a Changing Environment
A ghost mantis’s ability to blend in could mean the difference 

between life and death. You know that mantises are safer from preda-
tors because they look a lot like leaves. But environments can change. 
If the trees where mantises lived changed, how would the mantises 
evolve in response? What happens to living things when their environ-
ment changes?

During the 1800s, around the time of the Industrial Revolution in 
England, a population of peppered moths experienced an important 
change in their environment. Before the Industrial Revolution, the 
moths’ habitat contained many trees covered with light-colored crusty 
lichens (see photo in this section). Peppered moths, which had light 
wings covered with a pattern of peppery flecks, were well camouflaged 
against these trees. Then, during the Industrial Revolution, the burning 
of coal released soot into the air. Soot killed the lichens on trees and 
eventually covered the tree trunks themselves. 

Around the same time, moth collectors came across the first dark 
peppered moth. Over time, they found more dark moths. Soon, the 
population consisted mostly of dark moths, with very few light moths. 
The proportion, or fraction, of dark moths in the population had 
greatly increased. At the same time, the proportion of light moths had 
decreased. Why had the population evolved this way, with a trend 
towards more dark moths? 

One thing that scientists immediately 
realized was that dark moths were well camou-
flaged against soot-covered tree trunks, but 
light moths were not. Could this explain the 
trend towards an increased proportion of dark 
moths in the population? 

In fact, scientists came up with several 
possible explanations for the evolution of the 
peppered moth population. Peppered moth 
color is an inherited trait that shows genetic 
variation, and it can be affected by natural selec-
tion. One idea was that, as the environment 
became polluted, birds (the main predators of 
peppered moths) had started eating more light 
moths, which were no longer well camouflaged. 
A second idea was that dark color somehow 
protected the moths from pollution. A third 
idea was that soot pollution caused moths to 
make more pigment, darkening their color. 
How could scientists determine if any of these 
causes was responsible for the evolution of 
color in the population?

Unpolluted environment with lichen-covered trees

Polluted environment with soot-covered trees

R E A D I N G
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Figure 4.3 
Bernard Kettlewell’s experiments 
showed that camouflaged moths 
survived better than non-camouflaged 
moths. Kettlewell released marked 
moths and then tried to recapture the 
survivors several days later. In polluted 
environments, he recaptured more dark 
moths. In unpolluted environments, he 
recaptured more light moths.

In the 1950s, English scientist Bernard Kettlewell decided to test the 
predatory bird explanation for the evolution of peppered moth color. 
This is how he did it: Kettlewell marked many dark and light moths 
and then released them. In the next few days, he tried to recapture 
the marked moths. During that time, birds were expected to eat some 
of the moths. If birds ate more of one type of moth, there would be a 
difference in the proportions of moths recaptured. 

Kettlewell performed this experiment in both polluted and unpol-
luted habitats. In an unpolluted habitat, Kettlewell recaptured more 
light moths, as shown in Figure 4.3. In a polluted habitat, Kettlewell 
recaptured more dark moths. In both habitats, the data showed that 
camouflaged moths had about twice the probability, or chance, of 
surviving as non-camouflaged moths. Kettlewell concluded that birds 
ate more non-camouflaged moths than camouflaged ones. 

Kettlewell’s results showed that natural selection caused the evolu-
tion of peppered moth color in Industrial Revolution England. In the 
polluted environment, birds caused dark moths to survive better than 
light moths. The dark moths reproduced, producing more dark moths. 
As a result, the proportion of dark moths in the population increased 
over multiple generations. The moth population had adapted to its new 
environment. A population adapts to its environment when it evolves 
a trait through natural selection that makes the population well suited 
to surviving and reproducing in its environment. 

Can you predict what happened after anti-pollution laws were 
passed in the 1950s? The environment became less polluted. Lichens 
grew back on the trees. The proportion of light moths in the popula-
tion increased again, and the proportion of dark moths decreased. 
Each time the peppered moth’s environment changed, natural selection 
favored a different trait. Traits that supported successful survival and 
reproduction in the new environment became more common. Traits 
that did not became less common.

Peppered Moth Survival in Polluted and Unpolluted Environments
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Natural Selection in Populations
Scientists have seen evidence of natural selection in action in many populations. As a result of natural selection, 
populations adapt to their environments over generations. Review how natural selection acted on genetic variation 
in the horn length of horned lizards, the tail length of long-tailed widowbirds, and the color of peppered moths. 

9

Key Science Concept

Genetic Variation Natural Selection Evolution

There is genetic variation in 
horn length in the flat-tailed 
horned lizard population.

Lizards with longer horns are 
less likely to get eaten than 
those with shorter horns.

Flat-tailed horned lizards 
evolved long horns as an 
adaptation for survival.

There is genetic variation in 
male tail length in the long-
tailed widowbird population.

Female widowbirds prefer to 
mate with males with longer 
tails.

Male widowbirds evolved 
long tails as an adaptation for 
reproduction.

There is genetic variation in 
wing color in the peppered moth 
population.

In polluted environments, 
camouflaged dark moths are 
less likely to be eaten than light 
moths.

Peppered moths evolved dark 
color as a survival adaptation in 
a changing environment.
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3 - Natural Selection in a Changing Environment

1. What were three possibilities for why there was an increased proportion of black moths in the 
environment after the Industrial Revolution?

2.  Use the graph to answer the question.  
In Bernard Kettlewell’s experiment,  
which moths survived better in the  
unpolluted environment? How do  
you know?

3.  In your own words, explain how a population of organisms adapt to their environment?
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