Peppered Moth Simulation Answer Key

NAME

Peppered Moth Game

Objective: Simulate changes in moth population due to pollution and predation, and observe
how species can change over time

Chek on the link provided {on Moodle) and read each section BEFORE you play the game and
answer the questions below as you read through each section

Egppered Moth
1FWhere do peppered moths live™ _England, Eusope, Morth Amenica
2} How o the math larvae survive predators?  Live mtrees that are covered m small lichens
3) What do the moths do durmg the winter? _change ifilo cocoons
4} What color is the “rypical™ version of the moths? __light colored
What color s the “carbonang™ version™  dask/almost black
5) How o adult moths surave predation? Fiy at mght and have good camouflage

&) What was the mdustrial revolution™ _Factonies were being bandt that ran on coal and that coused dark smoke
1o cover the anea _

7) What was cassing the change in the color of the moths? _The Color i genetic, and the color was passed on o
each generation. It was caused by a mutation i the DNA,

5} What 15 natural selection _ species with charactenstics wall sunvive if they ane better adapted 10 the
envimment

@ Why would dark moths have an advantage? _ They had more time to breed becanise they lived longer than
thee white maths m the dark forest

10) What 15 an entomologist? _someone who stuches insects

11y How do seiennas est theories” _ They make predictions based on the theory and then they test the
prediction and observe the fmdmgs

12) Dr. Kettbewell predicted that clean forests would have lighter colored moths and polluted Forests
would have darker codored moths

13} How dad Kettlewell test his bypothesis? _ He placed light and derk moths on tree trunks where e could
observe them and then he recorded the tmes a bird found the moth

Peppered moth simulation answer key is a crucial tool for educators and
students alike, helping to illustrate the concepts of natural selection,
adaptation, and evolution through an engaging and interactive simulation. The
peppered moth (Biston betularia) serves as a classic example of how species
can adapt to their environments over time due to changes in factors like
pollution, predation, and availability of resources. In this article, we will
delve into the details of the peppered moth simulation, discuss the
underlying scientific principles, and provide a comprehensive answer key that
educators can utilize to reinforce the learning objectives associated with
this simulation.



Overview of the Pepper Moth Simulation

The peppered moth simulation is a hands-on activity designed to model the
process of natural selection. Participants typically engage in a simulation
where they act as predators, tasked with finding and "eating" moths that are
camouflaged against different backgrounds. The simulation often mimics real-
world scenarios that the peppered moth faced during the Industrial Revolution
in England, where soot darkened tree trunks, leading to changes in the moth
population's coloration.

Objectives of the Simulation

The primary objectives of the peppered moth simulation include:

1. Understanding Natural Selection: Students will learn how certain traits
become more prevalent in a population due to environmental pressures.

2. Exploring Adaptation: The simulation highlights how species adapt to
changes in their environment over time.

3. Analyzing Data: Participants will collect and analyze data to understand
the impact of predation on different moth phenotypes.

4. Promoting Critical Thinking: Students will evaluate the outcomes of the
simulation and draw conclusions based on observed data.

Setting Up the Simulation

Before diving into the simulation, it's important to set up the environment
and gather necessary materials. Here’s how to effectively prepare for the
activity:

Materials Needed

1. Moth Models: Create or procure moth models in different colors (light and
dark) .

2. Backgrounds: Use various simulated backgrounds, such as light-colored and
dark-colored surfaces (e.g., paper, fabric).

3. Predator Tools: Provide tools for predators to "capture" the moths, such
as tweezers or small nets.

4. Data Collection Sheets: Prepare sheets for participants to record the
number of moths caught and their colors.

5. Timer: A stopwatch or timer to limit the duration of each round of
predation.



Procedure of the Simulation

1. Introduction: Brief students on the concept of natural selection and the
historical context of the peppered moth.

2. Background Setup: Place backgrounds in different areas to create
contrasting environments for the moths.

3. Moth Distribution: Randomly distribute the moth models across the
backgrounds.

4. Predation Rounds: Conduct several rounds of predation, allowing predators
a set amount of time to capture moths.

5. Data Recording: After each round, students should record the number of
each color of moth caught.

6. Analysis: Have students analyze their data to observe trends in moth
survival rates.

Understanding the Results

After conducting the simulation, it is vital for students to review and
analyze the data collected. This section will explore how to interpret the
results derived from the simulation.

Data Analysis Techniques

1. Calculating Ratios: Have students calculate the ratio of light to dark
moths captured in each round.

2. Graphing Results: Encourage students to graph their results to visualize
changes in moth populations over time.

3. Discussion Points:

What factors may have contributed to the changes in moth populations?

How did the background color affect the predation rates of moths?

Were there any unexpected outcomes? If so, why might that have occurred?

Scientific Principles Illustrated

The simulation allows students to observe several key scientific principles
in action:

- Natural Selection: The survival of the fittest concept is demonstrated as
moths that blend into their environment are less likely to be eaten.

- Adaptation: Over time, the population may shift toward a predominant
coloration that offers better camouflage.

- Environmental Impact: Changes in the environment (e.g., pollution during
the Industrial Revolution) can have significant effects on species survival.



Peppered Moth Simulation Answer Key

The answer key is an essential component of the simulation, guiding students
to understand the expected outcomes and reinforcing learned concepts. Below
are common questions, along with their answers.

Sample Questions and Answers

1. What colors of moths were more likely to survive in light backgrounds?
- Light-colored moths were more likely to survive in light backgrounds due to
better camouflage.

2. Which moth coloration was favored in dark backgrounds?
- Dark-colored moths were favored in dark backgrounds for similar
reasons—camouflage from predators.

3. How did the predation rates change after multiple rounds?

- Predation rates typically demonstrate a trend where the color of moths that
is better camouflaged in the background survives at higher rates, reducing
the population of the more visible color.

4. What real-world implications does this simulation have?
- It illustrates the impact of environmental changes on species evolution and
highlights the importance of adaptation in response to natural selection.

5. How do human activities relate to the outcomes observed in the simulation?
- Human activities, such as industrial pollution, can drastically change
environments, leading to shifts in species populations, as seen with the
peppered moth case.

Conclusion

The peppered moth simulation answer key serves as a vital resource for
educators, providing clarity and direction for discussions on natural
selection and evolution. By engaging students in a hands-on activity, this
simulation not only reinforces theoretical concepts but also fosters critical
thinking and analytical skills. Ultimately, the peppered moth case study
stands as a powerful example of how organisms adapt to their environments,
emphasizing the dynamic interplay between species and their habitats. Through
simulations like this, learners can better grasp the complexities of
evolution and the importance of conserving biodiversity in the face of
ongoing environmental changes.



Frequently Asked Questions

What is the purpose of the peppered moth simulation?

The peppered moth simulation is designed to demonstrate natural selection and
how environmental changes can affect the survival of species.

What factors are typically manipulated in the
peppered moth simulation?

Factors such as the color of the moths, the background environment, and the
presence of predators are typically manipulated in the simulation.

How does the color of the peppered moth relate to
its survival?

The color of the peppered moth affects its camouflage against predators;
lighter moths are more visible on dark backgrounds, while darker moths blend
in better on soot-covered trees.

What historical event 1is often linked to the
peppered moth simulation?

The Industrial Revolution in England is linked to the peppered moth
simulation, as pollution darkened tree trunks, leading to a shift in the
population from light to dark moths.

What concepts in evolution are illustrated by the
peppered moth simulation?

The simulation illustrates key concepts such as natural selection,
adaptation, and the impact of environmental changes on species survival.

How can the results of the peppered moth simulation
be applied in real-world scenarios?

The results can help explain the impact of environmental changes on
biodiversity and species adaptation, which can inform conservation efforts
and environmental policies.

What is a common misconception about the peppered
moth simulation?

A common misconception is that the simulation proves that evolution happens
quickly; rather, it demonstrates that natural selection can lead to changes
in populations over generations.
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Unlock the secrets of the peppered moth simulation with our comprehensive answer key. Discover
how this fascinating study illustrates natural selection!
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