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Campbell Biology: Chapter 24 Figures for U.S. Edition Explained

campbell biology chapter figures for chapter 24 us provides a crucial visual
aid for understanding the complex evolutionary processes discussed within
this pivotal chapter. Chapter 24, focusing on natural selection and adaptive
evolution, relies heavily on its illustrations to convey abstract concepts
and demonstrate real-world examples. This article aims to meticulously
dissect the key figures within Chapter 24 of the U.S. edition of Campbell
Biology, offering detailed explanations and contextual information to enhance
comprehension. We will explore how these visual elements illuminate the
mechanisms of evolution, including genetic variation, allele frequencies, and
the forces that drive adaptive change. By delving into each significant
figure, students and educators will gain a deeper appreciation for the visual
pedagogy employed in this essential textbook.

Table of Contents

Understanding the Foundation: Genetic Variation and Allele Frequencies
Key Figures Illustrating Mechanisms of Natural Selection
The Hardy-Weinberg Principle and Its Graphical Representations
Examples of Adaptation in Action: Visualizing Evolutionary Success
The Role of Figures in Understanding Speciation

Understanding the Foundation: Genetic Variation
and Allele Frequencies

Chapter 24 of Campbell Biology, particularly in its U.S. edition, lays the
groundwork for understanding evolution by first establishing the presence and
significance of genetic variation within populations. Figures in this initial
section are designed to visually represent the raw material upon which
evolutionary forces act. These images often depict diverse individuals within
a species, highlighting morphological, physiological, or behavioral
differences that arise from genetic diversity. Understanding how this
variation is generated and maintained is fundamental to grasping how
populations evolve over time.

The concept of allele frequencies is central to population genetics, which in
turn is the bedrock of evolutionary study. Figures may illustrate a gene
pool, often presented as a collection of all alleles for a given trait within
a population. These visualizations help students grasp that evolution, at its
core, is a change in allele frequencies from one generation to the next.
Without a clear understanding of this foundational concept, the subsequent



discussions on natural selection and other evolutionary mechanisms would be
significantly less impactful. The visual presentation of allele frequencies,
often through simple bar graphs or pie charts, makes this abstract
statistical concept more tangible.

Sources of Genetic Variation

To appreciate evolutionary change, one must first understand where genetic
variation originates. Chapter 24 figures often highlight the two primary
sources: mutation and sexual reproduction. Illustrations may show a DNA
strand with a point mutation, or depict the shuffling of alleles during
meiosis and fertilization. These visual aids underscore that new alleles
arise through random genetic changes, and existing alleles are recombined in
novel ways, creating a continuous supply of variation. Understanding these
mechanisms prevents the misconception that individuals evolve during their
lifetime; rather, it is the population that evolves as allele frequencies
shift.

Population Genetics: The Language of Evolution

The figures in the early parts of Chapter 24 are instrumental in introducing
the principles of population genetics. They often depict populations as
collections of individuals, with representations of specific genes and their
corresponding alleles. These visuals help to bridge the gap between
individual organisms and the population-level changes that define evolution.
By illustrating the concept of a gene pool, these figures allow for a more
concrete understanding of how allele frequencies are quantified and how they
can change. This forms the essential vocabulary for discussing evolutionary
dynamics.

Key Figures Illustrating Mechanisms of Natural
Selection

Natural selection, the primary driving force of adaptive evolution, is
meticulously illustrated through a series of key figures in Chapter 24. These
visualizations are crucial for dissecting how differential survival and
reproduction, based on heritable traits, lead to changes in a population's
genetic makeup. The figures aim to make the abstract concept of "fitness"
concrete by showing how certain traits confer an advantage in a specific
environment, leading to an increase in the frequency of the alleles
associated with those traits.

One of the most commonly depicted scenarios involves variations in traits



like camouflage or beak shape. Figures showing populations with different
phenotypes, and then illustrating which phenotypes are more successful in a
given environment (e.g., better camouflaged moths surviving predation), are
vital. These examples provide a clear, step-by-step visual narrative of how
selection acts. The subsequent generation is then shown with a higher
proportion of individuals possessing the advantageous trait, directly
demonstrating the outcome of natural selection.

Modes of Selection: Directional, Disruptive, and
Stabilizing

Chapter 24 figures often detail the three main modes of natural selection:
directional, disruptive, and stabilizing. Directional selection figures
typically show a shift in the average phenotype of a population over time,
often represented by a bell curve moving towards one extreme. Disruptive
selection figures illustrate a scenario where extreme phenotypes are favored
over intermediate ones, resulting in a bimodal distribution. Stabilizing
selection figures demonstrate a reduction in variation, where the
intermediate phenotype is favored, leading to a narrower bell curve. These
graphical representations are essential for distinguishing between these
fundamental patterns of evolutionary change.

Sexual Selection and Its Visual Manifestations

Sexual selection, a special case of natural selection, is also a frequent
subject of visual representation. Figures might depict exaggerated traits,
such as the elaborate plumage of a male bird or the large antlers of a deer.
These illustrations serve to demonstrate how traits that increase mating
success, even if they decrease survival, can be favored. Visuals of courtship
displays or inter-male combat further clarify the mechanisms by which sexual
selection operates, highlighting the importance of mate choice and
competition in shaping evolutionary trajectories.

The Hardy-Weinberg Principle and Its Graphical
Representations

The Hardy-Weinberg principle serves as a null hypothesis for evolution,
stating that allele and genotype frequencies in a population will remain
constant from generation to generation in the absence of other evolutionary
influences. Chapter 24 figures often employ graphical representations to
explain this principle and its five key conditions: no mutation, random
mating, no gene flow, no genetic drift, and no natural selection.
Understanding these conditions is critical for identifying when evolution is



actually occurring.

Figures illustrating the Hardy-Weinberg equilibrium typically involve
mathematical equations and simple diagrams showing hypothetical populations.
These visuals help students to conceptualize how allele frequencies (p and q)
are related to genotype frequencies (p², 2pq, and q²). When these frequencies
remain constant across generations, the population is said to be in
equilibrium. Deviations from this equilibrium, as illustrated by comparing
predicted and observed frequencies, are clear indicators of evolutionary
forces at play.

Applying the Hardy-Weinberg Equations

The U.S. edition of Campbell Biology frequently uses figures that walk
students through the application of Hardy-Weinberg equations. These might
include Punnett squares adapted for population frequencies or tables that
track allele and genotype frequencies over several hypothetical generations.
The visual progression from initial frequencies to predicted frequencies, and
then to observed frequencies, allows for a clear demonstration of how to test
for evolutionary change. These figures are often accompanied by word problems
that require students to utilize the principle to analyze real or
hypothetical population data.

Deviations from Equilibrium: Visualizing
Evolutionary Forces

Crucially, figures in this section also highlight what happens when the
Hardy-Weinberg conditions are violated. Visuals might depict a population
undergoing genetic drift, where random fluctuations cause allele frequencies
to change, particularly in small populations. Other figures could illustrate
the effects of gene flow, showing individuals moving between populations and
altering allele frequencies. By contrasting populations in equilibrium with
those undergoing these evolutionary forces, the figures effectively
demonstrate the power of the Hardy-Weinberg principle as a diagnostic tool
for evolutionary study.

Examples of Adaptation in Action: Visualizing
Evolutionary Success

Chapter 24 is rich with examples of adaptation, and the figures associated
with these case studies are paramount in demonstrating how populations become
better suited to their environments. These visual narratives often showcase



the tangible results of natural selection, illustrating how specific traits
have evolved to enhance survival and reproduction in diverse ecological
niches. From the Galapagos finches to the prevalence of specific microbial
resistances, the figures bring evolutionary theory to life.

Iconic examples, such as the peppered moth in industrial England, are
frequently depicted. Figures showing the variation in moth coloration, the
changing environmental conditions (soot-covered trees), and the resulting
shift in population frequencies (darker moths becoming more common on dark
bark) provide a compelling visual history of adaptation. Similarly,
illustrations of antibiotic resistance in bacteria effectively convey how
rapid selection can occur when new selective pressures emerge, dramatically
altering the genetic landscape of microbial populations.

Convergent Evolution and Analogous Structures

The concept of convergent evolution, where unrelated species independently
evolve similar adaptations to similar environments, is also often visualized.
Figures may juxtapose images of different organisms, such as sharks and
dolphins, highlighting their similar body shapes due to hydrodynamic
pressures rather than shared ancestry. The distinction between homologous
structures (derived from a common ancestor) and analogous structures (similar
function, different evolutionary origin) is frequently clarified through
comparative anatomical illustrations, emphasizing how similar environmental
challenges can lead to similar evolutionary solutions.

Camouflage and Mimicry: Masters of Deception

Adaptations for defense, such as camouflage and mimicry, are visually
striking and therefore well-represented. Figures showcasing various forms of
crypsis, where organisms blend into their surroundings, demonstrate the
subtle yet powerful effects of natural selection in favoring traits that
enhance survival. Examples of Batesian mimicry (a harmless species mimicking
a harmful one) and Müllerian mimicry (two or more harmful species resembling
each other) are often illustrated with clear diagrams and photographs,
effectively conveying the evolutionary pressures that favor such deceptive
adaptations.

The Role of Figures in Understanding Speciation

While Chapter 24 primarily focuses on natural selection within populations,
it often sets the stage for subsequent chapters on speciation by illustrating
the divergence of populations. Figures in this chapter that hint at the



beginnings of reproductive isolation or the development of distinct
adaptations can foreshadow the processes that lead to the formation of new
species. These visuals can depict scenarios where populations become
geographically separated or develop different mating preferences, laying the
groundwork for understanding how genetic divergence ultimately results in
reproductive isolation.

By visually representing the gradual accumulation of differences between
populations, even within the context of Chapter 24, the figures subtly
introduce the idea of evolutionary divergence. This visual storytelling
prepares students for more in-depth discussions on reproductive barriers and
the various modes of speciation. The emphasis on adaptive traits and their
role in survival and reproduction naturally leads to considering how these
adaptations, if significant enough, can contribute to the reproductive
isolation of lineages.

From Variation to Divergence: A Visual Progression

The collective impact of the figures in Chapter 24 is to present a visual
progression from the raw material of genetic variation to the observable
outcomes of natural selection and adaptation. This progression naturally
hints at the potential for divergence. For instance, figures showing
populations in different environments adapting differently can visually
suggest that if these populations remain isolated, they may eventually become
distinct species. The power of these illustrations lies in their ability to
depict these dynamic, ongoing processes in a static format.

Setting the Stage for Macroevolutionary Concepts

Ultimately, the figures in Chapter 24 serve as a crucial foundation for
understanding larger-scale evolutionary patterns, often termed
macroevolution. By thoroughly grasping the microevolutionary processes
detailed through these visuals – genetic variation, allele frequency changes,
and natural selection – students are well-equipped to understand how these
forces, over vast stretches of time and acting on isolated lineages, can lead
to the diversification of life on Earth. The detailed visual explanations
provide the conceptual tools necessary to tackle more complex evolutionary
topics.

Frequently Asked Questions



Q: How do the figures in Campbell Biology Chapter 24
help explain natural selection?
A: The figures in Campbell Biology Chapter 24 visually demonstrate natural
selection by showing how variations in traits affect an organism's survival
and reproduction in a given environment. They illustrate concepts like
differential fitness, adaptive advantage, and the resulting shift in allele
frequencies in subsequent generations.

Q: What are some common types of figures used to
explain genetic variation in Chapter 24?
A: Common figures include illustrations of DNA mutations, diagrams of meiosis
and fertilization showing allele recombination, and images depicting
phenotypic diversity within a population, highlighting morphological,
physiological, or behavioral differences.

Q: How do the figures illustrate the Hardy-Weinberg
principle and its conditions?
A: Figures often use diagrams and equations to represent allele and genotype
frequencies in a population. They visually contrast a population in
equilibrium (where frequencies remain constant) with populations that deviate
due to factors like mutation, gene flow, genetic drift, non-random mating, or
natural selection.

Q: Can you give an example of how a figure in
Chapter 24 illustrates adaptation?
A: Yes, figures depicting the peppered moth's color change during the
Industrial Revolution clearly show adaptation. They illustrate how camouflage
against pollution-darkened trees led to the prevalence of darker moths,
demonstrating a direct link between trait, environment, and survival.

Q: What is the role of figures in explaining sexual
selection in Campbell Biology Chapter 24?
A: Figures illustrating sexual selection often showcase exaggerated traits
like bright plumage or large antlers. They depict courtship displays or
competition between males, visually explaining how traits that enhance mating
success, even at a cost to survival, can be favored.



Q: How do the visual aids in Chapter 24 relate to
the concept of gene flow?
A: Figures related to gene flow typically show migration between populations.
They illustrate how the movement of individuals and their alleles can alter
the genetic composition of both the source and recipient populations, leading
to changes in allele frequencies.

Q: What is the significance of figures depicting
convergent evolution in Chapter 24?
A: Figures illustrating convergent evolution highlight how unrelated species
can develop similar adaptations in response to similar environmental
pressures. Examples like the streamlined body shapes of aquatic animals
demonstrate how similar challenges can lead to similar evolutionary
solutions, emphasizing the power of natural selection.

Q: Do the figures in Chapter 24 touch upon the
beginnings of speciation?
A: Yes, some figures can hint at the early stages of speciation by
illustrating divergence between populations due to geographic isolation or
the development of distinct adaptations and preferences, foreshadowing
concepts of reproductive isolation.
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