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natural selection in peppered moths webquest answer key is a fundamental concept in
evolutionary biology that illustrates how environmental factors influence the survival and
reproduction of species. This article provides a comprehensive exploration of the natural selection
process observed in peppered moths, a classic example used in educational webquests and biology
curricula. Understanding this phenomenon involves examining the historical context, the genetic
variations involved, and the impact of industrialization on moth populations. Additionally, the article
addresses common questions and provides detailed explanations to serve as an effective answer key
for students and educators alike. Insights into the mechanisms of adaptation, camouflage, and
survival strategies will clarify why the peppered moth remains an iconic example in the study of
evolution. The following sections will guide readers through the essential aspects of natural selection
in peppered moths, ensuring a thorough grasp of the topic for academic purposes.
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Overview of Natural Selection in Peppered Moths
The concept of natural selection in peppered moths involves the differential survival of moths based
on their coloration, which affects their camouflage against predators. Peppered moths (Biston
betularia) exist primarily in two color morphs: light (typica) and dark (carbonaria). The variation in
coloration is a direct adaptation to their environment, influenced by the presence of lichen-covered
trees or soot-darkened bark. Natural selection favors moths that blend into their surroundings,
reducing predation by birds. This process demonstrates how environmental pressures can cause shifts
in population genetics over time, serving as a practical example of evolution in action.

Mechanism of Natural Selection
Natural selection operates when individuals with traits better suited to their environment have higher
survival and reproductive rates. In the case of peppered moths, light-colored moths were more
common before the Industrial Revolution because their coloration camouflaged them against lichen-
covered trees. As industrial pollution increased, soot darkened tree bark, making dark-colored moths



less visible and more likely to survive. Over generations, the frequency of the dark morph increased
dramatically, illustrating natural selection's role in shaping species.

Role of Predation
Predation by birds is the primary selective pressure influencing peppered moth coloration. Birds hunt
visually, so moths that stand out against their background are more likely to be caught and eaten.
This predator-prey interaction is crucial for understanding how natural selection drives the prevalence
of particular traits within a population. When the environment changes, the selective advantage shifts
accordingly, demonstrating the dynamic nature of evolutionary processes.

Historical Background and Industrial Melanism
The phenomenon of industrial melanism in peppered moths is one of the most iconic case studies in
evolutionary biology. It provides a clear historical example of how human activities can impact natural
ecosystems and drive evolutionary change. The dramatic rise in dark-colored moths during the 19th
and early 20th centuries coincided with heavy industrial pollution in England, which altered the
moths' habitats.

Pre-Industrial Revolution Population
Before industrialization, the majority of peppered moths were light-colored, blending with the pale
bark and lichens on trees. This camouflage was essential for avoiding predation. Dark-colored moths
were rare and at a disadvantage in this environment due to increased visibility to predators.

Impact of Industrial Pollution
Industrial soot from factories and coal burning blackened tree trunks and killed lichens, creating a
darker environment. This environmental change shifted the selective pressure, allowing dark-colored
moths to survive and reproduce more successfully than their lighter counterparts. This shift in
population coloration is known as industrial melanism.

Post-Industrial Decline in Pollution
With improved pollution control measures and cleaner air in the late 20th century, tree bark gradually
returned to its lighter coloration, and lichens regrew. This change reversed the selective advantage,
leading to a decline in dark moth populations and a resurgence of the light-colored form. This reversal
further supports natural selection as the driving force behind the observed changes in moth
coloration.



Genetics and Variation in Peppered Moths
The genetic basis of the color variation in peppered moths is well understood and plays a critical role
in natural selection. The dark coloration arises from a dominant allele, while the light coloration is
recessive. This genetic framework explains how the traits are inherited and how population
frequencies shift over time.

Genetic Inheritance Patterns
The melanistic (dark) form is controlled by a single dominant allele, often denoted as C, while the
typical light form is recessive, denoted as c. Moths with genotypes CC or Cc exhibit the dark
phenotype, whereas only cc individuals are light-colored. This simple genetic model allows for rapid
changes in population makeup under selective pressure.

Mutation and Genetic Variation
Mutations introduce new alleles, providing the genetic variation necessary for natural selection to act.
The initial appearance of the dark allele is thought to have resulted from a mutation. Genetic diversity
within the population enables adaptation to changing environmental conditions, illustrating the
importance of variation in evolutionary processes.

Environmental Impact on Peppered Moth Populations
Environmental factors such as pollution levels, habitat changes, and predation intensity directly
influence the survival rates of peppered moth color morphs. These external pressures create
fluctuating selective landscapes that drive evolutionary changes in the population.

Pollution and Habitat Changes
Industrialization dramatically altered the moths' habitat, making it a key environmental factor in
natural selection. Changes in air quality affected tree bark coloration and lichen growth, which in turn
influenced moth visibility and predation risk. The environment's dynamic nature underscores the
close relationship between ecological conditions and evolutionary outcomes.

Predator Behavior and Population Dynamics
Birds, as visual predators, adapt their hunting strategies based on prey availability and visibility.
Changes in moth coloration frequency affect predator success rates, which feedback into selective
pressures on moth populations. This ecological interaction highlights the complexity of natural
selection within ecosystems.

Pollution darkening tree bark
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Altered visual backgrounds for moths

Bird predation patterns shifting

Population frequency changes in moth morphs

Scientific Studies and Observations
Numerous scientific studies have documented the natural selection process in peppered moths,
providing empirical evidence and detailed observations that support evolutionary theory. These
studies often involve field experiments, population monitoring, and statistical analysis.

Kettlewell’s Experiments
Bernard Kettlewell’s landmark experiments in the 1950s provided strong evidence for natural
selection in peppered moths. He released both light and dark moths in polluted and unpolluted
forests, observing differential predation rates. His findings showed that moths that matched the
background color had higher survival rates, confirming the role of camouflage and predation in
natural selection.

Subsequent Research and Critiques
Later studies have refined and expanded upon Kettlewell’s work, addressing criticisms and
incorporating new methodologies. Genetic analysis, improved observational techniques, and long-
term population studies have all reinforced the original conclusions regarding natural selection in
peppered moths.

Common Questions and Webquest Answer Key
Educational webquests often include questions designed to test understanding of natural selection in
peppered moths. Providing clear, concise answers helps learners grasp the key concepts and the
scientific evidence behind this example of evolution.

Frequently Asked Questions

What caused the increase in dark-colored peppered moths?1.
The increase was caused by industrial pollution darkening tree bark, which provided a selective
advantage to dark-colored moths by improving their camouflage and reducing predation.



How does natural selection work in peppered moths?2.
Natural selection favors moths whose coloration matches their environment, leading to higher
survival rates and greater reproductive success for those individuals.

Why did light-colored moths become more common again in recent decades?3.
Improved air quality and reduced pollution restored lighter-colored tree bark and lichens,
reversing the selective advantage and allowing light-colored moths to increase in frequency.

What role do predators play in this process?4.
Birds prey on moths based on visibility; moths that stand out against their backgrounds are
more likely to be eaten, driving natural selection for effective camouflage.

Is the dark coloration trait dominant or recessive?5.
The dark coloration is controlled by a dominant allele, while the light coloration is recessive.

These answers serve as a key resource for educators and students engaging with webquest activities
focused on natural selection in peppered moths, ensuring accurate comprehension of this
evolutionary example.

Frequently Asked Questions

What is natural selection in the context of peppered moths?
Natural selection is the process where peppered moths with coloration that provides better
camouflage against predators are more likely to survive and reproduce, leading to a change in the
population's color over time.

Why did the coloration of peppered moths change during the
Industrial Revolution?
During the Industrial Revolution, pollution darkened tree bark with soot, making darker-colored moths
less visible to predators and more likely to survive, causing an increase in the frequency of dark-
colored moths.

What are the two main color variations of the peppered moth?
The two main color variations are the light-colored (typica) and the dark-colored (carbonaria) moths.



How does predation influence natural selection in peppered
moths?
Predators, such as birds, are more likely to spot and eat moths that are not camouflaged against the
tree bark, thus influencing which moths survive and reproduce.

What role does environmental change play in natural
selection for peppered moths?
Environmental changes, like pollution darkening tree bark, alter which color morph has a survival
advantage, driving natural selection toward that morph.

How did scientists study natural selection in peppered moths?
Scientists conducted observations and experiments monitoring moth populations and predation rates
on different colored moths in polluted and unpolluted environments.

What happened to the peppered moth population after
pollution levels decreased?
As pollution decreased and tree bark became lighter, the lighter-colored moths became better
camouflaged and increased in number, reversing the previous trend.

What is industrial melanism?
Industrial melanism is the phenomenon where darker-colored variants of species, like peppered
moths, become more common due to industrial pollution darkening their habitats.

How does the peppered moth example demonstrate the
mechanism of evolution?
The peppered moth example shows how differential survival and reproduction based on camouflage
can lead to changes in allele frequencies over time, illustrating evolution by natural selection.

Why is the peppered moth considered a classic example of
natural selection?
Because it provides clear, observable evidence of how environmental changes can lead to shifts in
population traits through natural selection within a relatively short time frame.

Additional Resources
1. Evolution in Action: The Peppered Moth Story
This book explores the famous case of the peppered moth as a real-time example of natural selection.
It details how changes in the environment during the Industrial Revolution led to shifts in moth
populations. The narrative explains the scientific experiments and observations that confirmed



natural selection in nature.

2. The Peppered Moth and Industrial Melanism
Focusing on industrial melanism, this book discusses how pollution caused darkening of tree barks,
influencing moth coloration. It provides a comprehensive overview of the genetic and environmental
factors involved. The book also highlights the importance of this case in evolutionary biology
education.

3. Natural Selection Illustrated: The Peppered Moth Webquest
Designed as a companion to educational webquests, this book offers detailed answers and
explanations about the peppered moth phenomenon. It includes interactive activities and discussion
questions to reinforce understanding. The content is aimed at middle and high school students
studying evolution.

4. Adaptive Evolution in Peppered Moths
This text delves into the mechanisms of adaptation seen in peppered moth populations. It examines
genetic mutations, selective pressures, and survival advantages in changing environments. The book
also reviews modern research methods used to study these evolutionary changes.

5. From Light to Dark: The Peppered Moth's Journey
Tracing the historical and scientific journey, this book narrates how the peppered moth became a
symbol of natural selection. It covers the initial discoveries, controversies, and later confirmations
through research. Readers gain insight into the scientific process and the evolution of evolutionary
theory itself.

6. Environmental Impact on Species: The Case of the Peppered Moth
This book highlights how environmental changes directly affect species survival and traits. Using the
peppered moth as a case study, it explains ecological influences on genetic variation. The book is
ideal for readers interested in ecology and evolutionary biology intersections.

7. Teaching Evolution: Peppered Moth Webquest Answer Key
Specifically designed for educators, this resource provides detailed answer keys for web-based
activities on the peppered moth. It helps teachers guide students through complex concepts of
natural selection and adaptation. The book includes tips for classroom discussions and assessments.

8. Genetics and Natural Selection in Peppered Moths
Focusing on the genetic basis of evolution, this book explains how mutations and allele frequencies
change under selective pressures. It uses the peppered moth as a prime example to illustrate these
concepts. The text is suitable for advanced high school or introductory college courses.

9. The Peppered Moth: A Natural Selection Case Study
This comprehensive case study presents detailed research findings and interpretations about the
peppered moth. It covers historical context, experimental design, data analysis, and evolutionary
conclusions. The book serves as a valuable resource for students and researchers interested in
evolutionary biology.
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