
chapter 16 evolution of populations
chapter 16 evolution of populations explores the fundamental processes that drive genetic
changes within populations over time. This chapter delves into the mechanisms of microevolution,
examining how allele frequencies fluctuate due to various factors such as natural selection, genetic
drift, gene flow, and mutation. Understanding these mechanisms is crucial for comprehending how
species adapt to their environments and how new species can eventually arise. This article will also
discuss the Hardy-Weinberg principle, which provides a mathematical framework to study
evolutionary changes in populations. Additionally, it covers patterns of natural selection and the role
of genetic variation in maintaining population health and adaptability. The following sections provide
a detailed overview of the key concepts and processes involved in the evolution of populations.

Genetic Variation and Its Sources

The Hardy-Weinberg Principle and Genetic Equilibrium

Mechanisms of Evolution

Natural Selection and Patterns of Selection

Speciation and the Role of Population Evolution

Genetic Variation and Its Sources
Genetic variation refers to the diversity of alleles and genotypes within a population. It is a
prerequisite for evolution because it provides the raw material upon which natural selection and other
evolutionary forces act. Without genetic variation, populations cannot adapt to changing
environments or resist diseases and other challenges.

Mutation as a Source of Variation
Mutations are changes in the DNA sequence of an organism’s genome. They can occur spontaneously
during DNA replication or be induced by environmental factors such as radiation and chemicals.
Mutations introduce new alleles into a population and can have beneficial, neutral, or harmful effects.
While most mutations are neutral or deleterious, occasionally a mutation provides an advantage that
can increase an organism's fitness.

Genetic Recombination and Sexual Reproduction
Sexual reproduction generates genetic variation through the process of recombination during meiosis.
Crossing over between homologous chromosomes and the independent assortment of chromosomes
ensure that offspring inherit unique combinations of alleles from their parents. This shuffling of
genetic material increases the genetic diversity within populations, promoting evolutionary potential.



Gene Flow and Migration
Gene flow occurs when individuals migrate between populations, introducing new alleles and
increasing genetic diversity. This exchange of genes can counteract the effects of genetic drift and
reduce differences between populations, thereby influencing the evolutionary trajectory of both
source and recipient populations.

The Hardy-Weinberg Principle and Genetic Equilibrium
The Hardy-Weinberg principle provides a mathematical model that describes the genetic makeup of a
population that is not evolving. It predicts that allele and genotype frequencies will remain constant
from generation to generation in the absence of evolutionary forces. This principle serves as a null
hypothesis for detecting evolutionary changes.

Conditions for Hardy-Weinberg Equilibrium
For a population to remain in Hardy-Weinberg equilibrium, five conditions must be met:

No mutations introducing new alleles

Random mating without selection

No gene flow between populations

Extremely large population size to prevent genetic drift

No natural selection favoring specific alleles

If these conditions are violated, allele frequencies can change, indicating that evolution is occurring.

Calculating Allele Frequencies
The Hardy-Weinberg equation, p² + 2pq + q² = 1, where p and q represent the frequencies of two
alleles, allows scientists to calculate expected genotype frequencies in a population. This tool is
essential for assessing whether a population is evolving and understanding the genetic structure of
populations.

Mechanisms of Evolution
Evolution of populations occurs through several mechanisms that alter allele frequencies over time.
These include natural selection, genetic drift, gene flow, and mutation. Each mechanism has distinct
effects and operates under specific conditions.



Natural Selection
Natural selection is the process by which individuals with advantageous traits are more likely to
survive and reproduce, passing those traits to the next generation. This mechanism leads to
adaptation, where populations become better suited to their environments. Selection can act on
phenotypes influenced by multiple genes, shaping complex traits.

Genetic Drift
Genetic drift refers to random fluctuations in allele frequencies due to chance events, particularly in
small populations. It can lead to the loss or fixation of alleles independent of their adaptive value. Two
important examples of genetic drift are the bottleneck effect, where a population is drastically
reduced, and the founder effect, where a new population is established by a small number of
individuals.

Gene Flow
Gene flow is the movement of alleles between populations through migration of individuals or
gametes. It tends to reduce genetic differences between populations and can introduce new genetic
material, influencing the evolutionary process by increasing genetic diversity.

Mutation
Mutations are the ultimate source of genetic variation. While mutation rates are generally low, their
cumulative effect over generations can introduce new alleles into populations, providing the raw
material for evolutionary change.

Natural Selection and Patterns of Selection
Natural selection can manifest in different patterns depending on the environmental context and the
traits under selection. These patterns influence the distribution of phenotypes in a population.

Directional Selection
Directional selection favors individuals at one extreme of a phenotypic range, causing the
population’s trait distribution to shift in that direction. This type of selection often occurs when
environmental conditions change or when a new trait confers a significant advantage.

Stabilizing Selection
Stabilizing selection favors intermediate phenotypes and selects against extreme variants. This
pattern reduces variation and maintains the status quo for traits that are well adapted to stable
environments.



Disruptive Selection
Disruptive selection favors individuals at both extremes of a phenotypic range and selects against
intermediates. This pattern can lead to increased variation and potentially to the emergence of
distinct subpopulations or species.

Balancing Selection
Balancing selection maintains genetic diversity by keeping two or more alleles in balance.
Mechanisms such as heterozygote advantage and frequency-dependent selection contribute to this
pattern, ensuring that multiple alleles persist in a population.

Speciation and the Role of Population Evolution
Speciation is the evolutionary process by which populations evolve to become distinct species. It is
the culmination of genetic divergence driven by evolutionary mechanisms acting on populations over
time.

Allopatric Speciation
Allopatric speciation occurs when populations become geographically isolated, preventing gene flow.
Over time, genetic differences accumulate due to mutation, genetic drift, and selection, leading to
reproductive isolation and the formation of new species.

Sympatric Speciation
Sympatric speciation happens without geographic isolation, often through mechanisms such as
polyploidy, habitat differentiation, or sexual selection. This form of speciation results in reproductive
barriers within overlapping populations.

Role of Genetic Divergence
Genetic divergence between populations is critical for speciation. When allele frequencies differ
significantly, reproductive isolation can occur through prezygotic or postzygotic barriers, ultimately
leading to the emergence of new species.

Impact of Population Size and Structure
Population size and structure influence the rate and direction of evolution. Small populations are more
susceptible to genetic drift, while structured populations with limited gene flow may experience
accelerated divergence, facilitating speciation.



Mutation generates new genetic variations.1.

Genetic recombination reshuffles alleles during sexual reproduction.2.

Gene flow transfers alleles between populations.3.

Natural selection favors advantageous traits.4.

Genetic drift causes random changes in allele frequencies.5.

Speciation arises from accumulated genetic divergence.6.

Frequently Asked Questions

What is the main focus of Chapter 16 in the study of
evolution?
Chapter 16 primarily focuses on the evolution of populations, explaining how genetic variation within
populations leads to evolutionary changes over time.

How does genetic variation contribute to the evolution of
populations?
Genetic variation provides the raw material for evolution. Differences in alleles within a population
allow natural selection and other mechanisms to act, driving evolutionary change.

What role does natural selection play in the evolution of
populations?
Natural selection acts on variations within a population, favoring individuals with advantageous traits.
Over time, this changes the allele frequencies, leading to evolution.

What is the Hardy-Weinberg principle and how is it related to
population evolution?
The Hardy-Weinberg principle states that allele and genotype frequencies in a population remain
constant from generation to generation in the absence of evolutionary influences. It serves as a
baseline to identify when populations are evolving.

What mechanisms, besides natural selection, can cause
evolution in populations?
Other mechanisms include genetic drift, gene flow, mutation, and non-random mating, all of which
can alter allele frequencies and contribute to evolution.



How does genetic drift affect small populations differently
than large populations?
Genetic drift has a stronger effect in small populations because chance events can lead to significant
changes in allele frequencies, potentially reducing genetic variation and causing random evolution.

Additional Resources
1. Evolutionary Biology: The Dynamics of Populations
This book offers a comprehensive exploration of how populations evolve over time, focusing on
genetic variation, natural selection, and gene flow. It delves into the mechanisms that drive changes
in allele frequencies and the impact of environmental pressures. Ideal for students seeking a detailed
understanding of population genetics within evolutionary biology.

2. Population Genetics and Evolution
A foundational text that explains the principles of population genetics and their role in evolutionary
processes. It covers topics such as genetic drift, mutation rates, and mating systems, providing
mathematical models alongside real-world examples. This book bridges theoretical concepts and
practical applications in evolutionary studies.

3. The Origin of Species: Understanding Population Evolution
Inspired by Darwin’s seminal work, this book revisits the concept of natural selection and its influence
on population evolution. It discusses the historical development of evolutionary theory and modern
perspectives on how species adapt and diversify. Readers gain insight into the evolutionary forces
shaping biodiversity.

4. Genetics and the Evolution of Populations
Focusing on the genetic basis of evolution, this book examines how genetic variation arises and is
maintained within populations. It highlights the roles of recombination, mutation, and selection in
evolutionary change. The text is suitable for readers interested in the molecular underpinnings of
population evolution.

5. Mechanisms of Evolution: From Genes to Populations
This book provides a detailed look at the processes that drive evolutionary change at both the genetic
and population levels. It integrates molecular biology with population ecology to explain how
evolutionary mechanisms operate in nature. Rich with case studies, it illustrates real examples of
evolution in action.

6. Evolution in Populations: Patterns and Processes
Examining the patterns of genetic variation across populations, this book discusses how migration,
selection, and drift influence evolutionary outcomes. It also explores speciation and the maintenance
of genetic diversity. The text is designed to enhance understanding of evolutionary dynamics in
natural populations.

7. Natural Selection and Population Evolution
This work centers on the role of natural selection in shaping the genetic structure of populations over
time. It discusses adaptive traits, fitness landscapes, and the balance between selection and other
evolutionary forces. The book is a concise yet thorough guide to natural selection’s impact on
populations.



8. Adaptive Evolution in Populations
Highlighting case studies of adaptive evolution, this book showcases how populations respond to
environmental challenges through genetic changes. It covers rapid evolution, coevolution, and the
role of phenotypic plasticity. Readers learn about the evolutionary strategies populations employ to
survive and thrive.

9. Evolutionary Dynamics: Population Genetics and Beyond
This advanced text explores the mathematical frameworks used to model evolutionary change in
populations. It addresses complex topics such as frequency-dependent selection, evolutionary game
theory, and the interplay between ecology and evolution. Perfect for readers seeking a quantitative
approach to population evolution.
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This chapter delves into the fascinating world of population genetics, exploring how populations
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crucial for comprehending the biodiversity we see today, predicting future evolutionary trajectories,
and addressing challenges like conservation biology and the emergence of antibiotic resistance.
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population differentiation.
Chapter 6: Mutation and its Role in Evolution: Types of mutations, mutation rates, and their
contribution to genetic variation.
Chapter 7: Speciation: Allopatric, sympatric, and parapatric speciation; reproductive isolating
mechanisms.
Chapter 8: Modern Synthesis and Beyond: Reconciling Darwinian evolution with Mendelian genetics;
contemporary evolutionary research.
Conclusion: Summary of key concepts and future directions in population genetics research.

Detailed Explanation of Outline Points:

Introduction: This section establishes the foundational concepts: defining a population in an
evolutionary context (a group of interbreeding individuals), explaining the gene pool (the collection
of all genes within a population), and introducing the basic principles governing how gene
frequencies change.

Chapter 1: Mechanisms of Evolutionary Change: This chapter details the four primary mechanisms
driving evolutionary change: Mutation (random changes in DNA sequence), Gene flow (movement of
genes between populations), Genetic drift (random fluctuations in allele frequencies, especially
impactful in small populations), and Natural selection (differential survival and reproduction based
on heritable traits).

Chapter 2: Hardy-Weinberg Equilibrium: This section introduces the Hardy-Weinberg principle, a
null model that describes a population not undergoing evolution. It explains the conditions required
for equilibrium (no mutation, random mating, no gene flow, large population size, no natural
selection) and provides formulas for calculating allele and genotype frequencies, offering a baseline
against which to measure real-world populations.

Chapter 3: Natural Selection in Action: This chapter explores the different modes of natural
selection: directional (favoring one extreme phenotype), stabilizing (favoring intermediate
phenotypes), and disruptive (favoring both extremes). It will showcase real-world examples and
current research showcasing these selective pressures and their effects on populations. Recent
research on antibiotic resistance in bacteria and pesticide resistance in insects provides compelling
examples.

Chapter 4: Genetic Drift and its Effects: This chapter focuses on the random fluctuations of allele
frequencies due to chance events. The founder effect (a new population established by a small
number of individuals) and the bottleneck effect (a drastic reduction in population size) are
examined, along with their implications for genetic diversity and vulnerability to extinction.

Chapter 5: Gene Flow and its Consequences: This section explores the movement of alleles between
populations through migration. The effects of gene flow on population differentiation (how different
populations become genetically distinct) and adaptation are analyzed, considering both
homogenizing and diversifying effects. Examples from human populations and migratory bird
species illustrate these principles.

Chapter 6: Mutation and its Role in Evolution: This chapter examines the different types of
mutations (point mutations, insertions, deletions, chromosomal rearrangements) and their rates. It
explains how mutations provide the raw material for evolution, generating the genetic variation
upon which natural selection acts. Recent advancements in understanding mutation rates and their



impact on evolutionary trajectories are highlighted.

Chapter 7: Speciation: This chapter explores the process by which new species arise. Different
modes of speciation—allopatric (geographic isolation), sympatric (within the same geographic area),
and parapatric (adjacent populations)—are examined, along with the various reproductive isolating
mechanisms (pre-zygotic and post-zygotic barriers) that prevent gene flow between species. Current
research on speciation events in various organisms (e.g., Darwin's finches, cichlid fishes) is
discussed.

Chapter 8: Modern Synthesis and Beyond: This chapter synthesizes the principles of Darwinian
evolution and Mendelian genetics, highlighting the contributions of the Modern Synthesis. It also
covers contemporary evolutionary biology, including areas such as molecular evolution, evo-devo
(evolutionary developmental biology), and the influence of epigenetics on evolutionary processes.
The chapter will discuss cutting-edge research using genomic data to understand evolutionary
relationships and processes.

Conclusion: This section summarizes the key concepts of population genetics and evolution,
emphasizing the interconnectedness of the various mechanisms and their significance in shaping
biodiversity. It also points towards future research directions, such as the impact of climate change
on population evolution and the application of evolutionary principles to conservation efforts.

FAQs

1. What is the difference between microevolution and macroevolution? Microevolution refers to
small-scale changes within a population, while macroevolution refers to large-scale changes
resulting in the formation of new species or higher taxonomic groups.

2. How does genetic drift affect small populations differently than large populations? Genetic drift
has a much stronger effect on small populations, leading to faster changes in allele frequencies and
a greater loss of genetic diversity.

3. What are some examples of adaptive evolution? Examples include the evolution of pesticide
resistance in insects, antibiotic resistance in bacteria, and camouflage in animals.

4. How does gene flow influence the rate of speciation? Gene flow can hinder speciation by
preventing populations from diverging genetically. High gene flow can maintain genetic similarity.

5. What is the role of mutations in generating genetic variation? Mutations are the ultimate source
of all genetic variation, providing the raw material upon which natural selection acts.

6. What are reproductive isolating mechanisms? These are barriers that prevent gene flow between
populations, ultimately leading to speciation. They can be pre-zygotic (preventing mating) or post-
zygotic (preventing viable or fertile offspring).

7. What is the Modern Synthesis of evolutionary theory? It integrated Darwin's theory of natural
selection with Mendelian genetics, providing a more complete understanding of evolutionary



mechanisms.

8. How is population genetics used in conservation biology? Population genetics helps identify
threatened populations, assess genetic diversity, and design effective conservation strategies.

9. What are some current research areas in population genetics? Current research focuses on
genomic data analysis, understanding the effects of climate change, and the evolution of complex
traits.

Related Articles:

1. The Founder Effect and its Impact on Endangered Species: This article explores the consequences
of the founder effect on the genetic diversity and viability of endangered populations.

2. The Role of Gene Flow in Maintaining Genetic Diversity: This article examines the influence of
gene flow on maintaining genetic variation within and between populations.

3. Natural Selection and the Evolution of Antibiotic Resistance: A discussion of the rapid evolution of
antibiotic resistance in bacteria and its implications for human health.

4. Genetic Drift and the Bottleneck Effect: Case Studies: This article provides case studies
illustrating the effects of population bottlenecks on genetic diversity.

5. Speciation in Islands: Adaptive Radiation and Darwin's Finches: This article explores the
processes of speciation in island environments, using Darwin's finches as a prime example.

6. The Modern Synthesis and its Implications for Evolutionary Biology: This article delves into the
integration of Mendelian genetics and Darwinian evolution.

7. Quantitative Genetics and the Evolution of Complex Traits: This article explores the genetic basis
of complex traits and their evolutionary dynamics.

8. Molecular Evolution and Phylogenetic Analysis: This article discusses methods used to infer
evolutionary relationships among species using molecular data.

9. Conservation Genetics and the Management of Endangered Populations: This article discusses the
use of population genetics principles in conservation efforts.

  chapter 16 evolution of populations: Concepts of Biology Samantha Fowler, Rebecca
Roush, James Wise, 2023-05-12 Black & white print. Concepts of Biology is designed for the typical
introductory biology course for nonmajors, covering standard scope and sequence requirements. The
text includes interesting applications and conveys the major themes of biology, with content that is
meaningful and easy to understand. The book is designed to demonstrate biology concepts and to
promote scientific literacy.
  chapter 16 evolution of populations: In Search of the Causes of Evolution Peter R. Grant, B.
Rosemary Grant, 2010-11-21 Evolutionary biology has witnessed breathtaking advances in recent



years. Some of its most exciting insights have come from the crossover of disciplines as varied as
paleontology, molecular biology, ecology, and genetics. This book brings together many of today's
pioneers in evolutionary biology to describe the latest advances and explain why a cross-disciplinary
and integrated approach to research questions is so essential. Contributors discuss the origins of
biological diversity, mechanisms of evolutionary change at the molecular and developmental levels,
morphology and behavior, and the ecology of adaptive radiations and speciation. They highlight the
mutual dependence of organisms and their environments, and reveal the different strategies today's
researchers are using in the field and laboratory to explore this interdependence. Peter and
Rosemary Grant--renowned for their influential work on Darwin's finches in the Galápagos--provide
concise introductions to each section and identify the key questions future research needs to
address. In addition to the editors, the contributors are Myra Awodey, Christopher N. Balakrishnan,
Rowan D. H. Barrett, May R. Berenbaum, Paul M. Brakefield, Philip J. Currie, Scott V. Edwards,
Douglas J. Emlen, Joshua B. Gross, Hopi E. Hoekstra, Richard Hudson, David Jablonski, David T.
Johnston, Mathieu Joron, David Kingsley, Andrew H. Knoll, Mimi A. R. Koehl, June Y. Lee, Jonathan
B. Losos, Isabel Santos Magalhaes, Albert B. Phillimore, Trevor Price, Dolph Schluter, Ole
Seehausen, Clifford J. Tabin, John N. Thompson, and David B. Wake.
  chapter 16 evolution of populations: The Princeton Guide to Evolution David A. Baum,
Douglas J. Futuyma, Hopi E. Hoekstra, Richard E. Lenski, Allen J. Moore, Catherine L. Peichel, Dolph
Schluter, Michael C. Whitlock, 2017-03-21 The essential one-volume reference to evolution The
Princeton Guide to Evolution is a comprehensive, concise, and authoritative reference to the major
subjects and key concepts in evolutionary biology, from genes to mass extinctions. Edited by a
distinguished team of evolutionary biologists, with contributions from leading researchers, the guide
contains some 100 clear, accurate, and up-to-date articles on the most important topics in seven
major areas: phylogenetics and the history of life; selection and adaptation; evolutionary processes;
genes, genomes, and phenotypes; speciation and macroevolution; evolution of behavior, society, and
humans; and evolution and modern society. Complete with more than 100 illustrations (including
eight pages in color), glossaries of key terms, suggestions for further reading on each topic, and an
index, this is an essential volume for undergraduate and graduate students, scientists in related
fields, and anyone else with a serious interest in evolution. Explains key topics in some 100 concise
and authoritative articles written by a team of leading evolutionary biologists Contains more than
100 illustrations, including eight pages in color Each article includes an outline, glossary,
bibliography, and cross-references Covers phylogenetics and the history of life; selection and
adaptation; evolutionary processes; genes, genomes, and phenotypes; speciation and
macroevolution; evolution of behavior, society, and humans; and evolution and modern society
  chapter 16 evolution of populations: Biology for AP ® Courses Julianne Zedalis, John
Eggebrecht, 2017-10-16 Biology for AP® courses covers the scope and sequence requirements of a
typical two-semester Advanced Placement® biology course. The text provides comprehensive
coverage of foundational research and core biology concepts through an evolutionary lens. Biology
for AP® Courses was designed to meet and exceed the requirements of the College Board’s AP®
Biology framework while allowing significant flexibility for instructors. Each section of the book
includes an introduction based on the AP® curriculum and includes rich features that engage
students in scientific practice and AP® test preparation; it also highlights careers and research
opportunities in biological sciences.
  chapter 16 evolution of populations: Introduction to Conservation Genetics Richard
Frankham, Jonathan D. Ballou, David Anthony Briscoe, 2010 This impressive author team brings the
wealth of advances in conservation genetics into the new edition of this introductory text, including
new chapters on population genomics and genetic issues in introduced and invasive species. They
continue the strong learning features for students - main points in the margin, chapter summaries,
vital support with the mathematics, and further reading - and now guide the reader to software and
databases. Many new references reflect the expansion of this field. With examples from mammals,
birds ...



  chapter 16 evolution of populations: In the Light of Evolution National Academy of Sciences,
2007 The Arthur M. Sackler Colloquia of the National Academy of Sciences address scientific topics
of broad and current interest, cutting across the boundaries of traditional disciplines. Each year,
four or five such colloquia are scheduled, typically two days in length and international in scope.
Colloquia are organized by a member of the Academy, often with the assistance of an organizing
committee, and feature presentations by leading scientists in the field and discussions with a
hundred or more researchers with an interest in the topic. Colloquia presentations are recorded and
posted on the National Academy of Sciences Sackler colloquia website and published on CD-ROM.
These Colloquia are made possible by a generous gift from Mrs. Jill Sackler, in memory of her
husband, Arthur M. Sackler.
  chapter 16 evolution of populations: Genetics and Evolution of Infectious Diseases
Michel Tibayrenc, 2024-07-19 Genetics and Evolution of Infectious Diseases, Third Edition discusses
the evolving field of infectious diseases and their continued impact on the health of populations,
especially in resource-limited areas of the world where they must confront the dual burden of death
and disability due to infectious and chronic illnesses. Although substantial gains have been made in
public health interventions for the treatment, prevention, and control of infectious diseases, in
recent decades the world has witnessed the emergence of the human immunodeficiency virus (HIV)
and the COVID-19 pandemic, increasing antimicrobial resistance, and the emergence of many new
bacterial, fungal, parasitic, and viral pathogens. Fully updated and revised, this new edition presents
the consequences of such diseases, the evolution of infectious diseases, the genetics of
host-pathogen relationship, and the control and prevention strategies that are, or can be, developed.
This book offers valuable information to biomedical researchers, clinicians, public health
practitioners, decisions-makers, and students and postgraduates studying infectious diseases,
microbiology, medicine, and public health that is relevant to the control and prevention of neglected
and emerging worldwide diseases. - Takes an integrated approach to infectious diseases - Provides
the latest developments in the field of infectious diseases - Focuses on the contribution of
evolutionary and genomic studies for the study and control of transmissible diseases - Includes
updated and revised contributions from leading authorities, along with six new chapters
  chapter 16 evolution of populations: Plant Virus Evolution Marilyn J. Roossinck,
2008-02-23 This book provides a comprehensive look at the field of plant virus evolution. It is the
first book ever published on the topic. Individual chapters, written by experts in the field, cover
plant virus ecology, emerging viruses, plant viruses that integrate into the host genome, population
biology, evolutionary mechanisms and appropriate methods for analysis. It covers RNA viruses, DNA
viruses, pararetroviruses and viroids, and presents a number of thought-provoking ideas.
  chapter 16 evolution of populations: Evolution David Zeigler, 2014-04-14 Evolution:
Components and Mechanisms introduces the many recent discoveries and insights that have added
to the discipline of organic evolution, and combines them with the key topics needed to gain a
fundamental understanding of the mechanisms of evolution. Each chapter covers an important topic
or factor pertinent to a modern understanding of evolutionary theory, allowing easy access to
particular topics for either study or review. Many chapters are cross-referenced. Modern
evolutionary theory has expanded significantly within only the past two to three decades. In recent
times the definition of a gene has evolved, the definition of organic evolution itself is in need of some
modification, the number of known mechanisms of evolutionary change has increased dramatically,
and the emphasis placed on opportunity and contingency has increased. This book synthesizes these
changes and presents many of the novel topics in evolutionary theory in an accessible and thorough
format. This book is an ideal, up-to-date resource for biologists, geneticists, evolutionary biologists,
developmental biologists, and researchers in, as well as students and academics in these areas and
professional scientists in many subfields of biology. - Discusses many of the mechanisms responsible
for evolutionary change - Includes an appendix that provides a brief synopsis of these mechanisms
with most discussed in greater detail in respective chapters - Aids readers in their organization and
understanding of the material by addressing the basic concepts and topics surrounding organic



evolution - Covers some topics not typically addressed, such as opportunity, contingency, symbiosis,
and progress
  chapter 16 evolution of populations: Adaptation and Natural Selection George
Christopher Williams, 2018-10-30 Biological evolution is a fact—but the many conflicting theories of
evolution remain controversial even today. When Adaptation and Natural Selection was first
published in 1966, it struck a powerful blow against those who argued for the concept of group
selection—the idea that evolution acts to select entire species rather than individuals. Williams’s
famous work in favor of simple Darwinism over group selection has become a classic of science
literature, valued for its thorough and convincing argument and its relevance to many fields outside
of biology. Now with a new foreword by Richard Dawkins, Adaptation and Natural Selection is an
essential text for understanding the nature of scientific debate.
  chapter 16 evolution of populations: Relentless Evolution John N. Thompson, 2013-04-15
At a glance, most species seem adapted to the environment in which they live. Yet species
relentlessly evolve, and populations within species evolve in different ways. Evolution, as it turns
out, is much more dynamic than biologists realized just a few decades ago. In Relentless Evolution,
John N. Thompson explores why adaptive evolution never ceases and why natural selection acts on
species in so many different ways. Thompson presents a view of life in which ongoing evolution is
essential and inevitable. Each chapter focuses on one of the major problems in adaptive evolution:
How fast is evolution? How strong is natural selection? How do species co-opt the genomes of other
species as they adapt? Why does adaptive evolution sometimes lead to more, rather than less,
genetic variation within populations? How does the process of adaptation drive the evolution of new
species? How does coevolution among species continually reshape the web of life? And, more
generally, how are our views of adaptive evolution changing? Relentless Evolution draws on studies
of all the major forms of life—from microbes that evolve in microcosms within a few weeks to plants
and animals that sometimes evolve in detectable ways within a few decades. It shows evolution not
as a slow and stately process, but rather as a continual and sometimes frenetic process that favors
yet more evolutionary change.
  chapter 16 evolution of populations: Populations, Species, and Evolution Ernst Mayr, 1970 In
his extraordinary book, Mayr fully explored, synthesized, and evaluated man's knowledge about the
nature of animal species and the part they play in the process of evolution. Now, in this long-awaited
abridged edition, Mayr's definitive work is made available to the interested nonspecialist, the college
student, and the general reader.
  chapter 16 evolution of populations: Evolutionary Conservation Biology Régis Ferrière, Ulf
Dieckmann, Denis Couvet, 2004-06-10 As anthropogenic environmental changes spread and
intensify across the planet, conservation biologists have to analyze dynamics at large spatial and
temporal scales. Ecological and evolutionary processes are then closely intertwined. In particular,
evolutionary responses to anthropogenic environmental change can be so fast and pronounced that
conservation biology can no longer afford to ignore them. To tackle this challenge, areas of
conservation biology that are disparate ought to be integrated into a unified framework. Bringing
together conservation genetics, demography, and ecology, this book introduces evolutionary
conservation biology as an integrative approach to managing species in conjunction with ecological
interactions and evolutionary processes. Which characteristics of species and which features of
environmental change foster or hinder evolutionary responses in ecological systems? How do such
responses affect population viability, community dynamics, and ecosystem functioning? Under which
conditions will evolutionary responses ameliorate, rather than worsen, the impact of environmental
change?
  chapter 16 evolution of populations: How Evolution Shapes Our Lives Jonathan B. Losos,
Richard Lenski, 2016 It is easy to think of evolution as something that happened long ago, or that
occurs only in nature, or that is so slow that its ongoing impact is virtually nonexistent when viewed
from the perspective of a single human lifetime. But we now know that when natural selection is
strong, evolutionary change can be very rapid. In this book, some of the world's leading scientists



explore the implications of this reality for human life and society. With some twenty-five essays, this
volume provides authoritative yet accessible explorations of why understanding evolution is crucial
to human life--from dealing with climate change and ensuring our food supply, health, and economic
survival to developing a richer and more accurate comprehension of society, culture, and even what
it means to be human itself. Combining new essays with ones revised and updated from the
acclaimed Princeton Guide to Evolution, this collection addresses the role of evolution in aging,
cognition, cooperation, religion, the media, engineering, computer science, and many other areas.
The result is a compelling and important book about how evolution matters to humans today. The
contributors include Francisco J. Ayala, Dieter Ebert, Elizabeth Hannon, Richard E. Lenski, Tim
Lewens, Jonathan B. Losos, Jacob A. Moorad, Mark Pagel, Robert T. Pennock, Daniel E. L.
Promislow, Robert C. Richardson, Alan R. Templeton, and Carl Zimmer.--
  chapter 16 evolution of populations: On the Law Which Has Regulated the Introduction
of New Species Alfred Russel Wallace, 2016-05-25 This early work by Alfred Russel Wallace was
originally published in 1855 and we are now republishing it with a brand new introductory
biography. 'On the Law Which Has Regulated the Introduction of New Species' is an article that
details Wallace's ideas on the natural arrangement of species and their successive creation. Alfred
Russel Wallace was born on 8th January 1823 in the village of Llanbadoc, in Monmouthshire, Wales.
Wallace was inspired by the travelling naturalists of the day and decided to begin his exploration
career collecting specimens in the Amazon rainforest. He explored the Rio Negra for four years,
making notes on the peoples and languages he encountered as well as the geography, flora, and
fauna. While travelling, Wallace refined his thoughts about evolution and in 1858 he outlined his
theory of natural selection in an article he sent to Charles Darwin. Wallace made a huge contribution
to the natural sciences and he will continue to be remembered as one of the key figures in the
development of evolutionary theory.
  chapter 16 evolution of populations: Population Genetics of Forest Trees W.T. Adams,
Steven H. Strauss, Donald L. Copes, A.R. Griffin, 1992-11-30 Tropical climates, which occur between
23°30'N and S latitude (Jacob 1988), encompass a wide variety of plant communities (Hartshorn
1983, 1988), many of which are diverse in their woody floras. Within this geographic region,
temperature and the amount and seasonality of rainfall define habitat types (UNESCO 1978). The F
AO has estimated that there 1 are about 19 million km of potentially forested area in the global
tropics, of which 58% were estimated to still be in closed forest in the mid-1970s (Sommers 1976;
UNESCO 1978). Of this potentially forested region, 42% is categorized as dry forest lifezone, 33% is
tropical moist forest, and 25% is wet or rain forest (Lugo 1988). The species diversity of these
tropical habitats is very high. Raven (1976, in Mooney 1988) estimated that 65% of the 250,000 or
more plant species of the earth are found in tropical regions. Of this floristic assemblage, a large
fraction are woody species. In the well-collected tropical moist forest of Barro Colorado Island,
Panama, 39. 7% (481 of 1212 species) of the native phanerogams are woody, arborescent species
(Croat 1978). Another 21. 9% are woody vines and lianas. Southeast Asian Dipterocarp forests may
contain 120-200 species of trees per hectare (Whitmore 1984), and recent surveys in upper
Amazonia re corded from 89 to 283 woody species ~ 10 cm dbh per hectare (Gentry 1988). Tropical
communities thus represent a global woody flora of significant scope.
  chapter 16 evolution of populations: Evolution Julian Huxley, 1974
  chapter 16 evolution of populations: A Short History of Mathematical Population
Dynamics Nicolas Bacaër, 2011-02-01 As Eugene Wigner stressed, mathematics has proven
unreasonably effective in the physical sciences and their technological applications. The role of
mathematics in the biological, medical and social sciences has been much more modest but has
recently grown thanks to the simulation capacity offered by modern computers. This book traces the
history of population dynamics---a theoretical subject closely connected to genetics, ecology,
epidemiology and demography---where mathematics has brought significant insights. It presents an
overview of the genesis of several important themes: exponential growth, from Euler and Malthus to
the Chinese one-child policy; the development of stochastic models, from Mendel's laws and the



question of extinction of family names to percolation theory for the spread of epidemics, and chaotic
populations, where determinism and randomness intertwine. The reader of this book will see, from a
different perspective, the problems that scientists face when governments ask for reliable
predictions to help control epidemics (AIDS, SARS, swine flu), manage renewable resources (fishing
quotas, spread of genetically modified organisms) or anticipate demographic evolutions such as
aging.
  chapter 16 evolution of populations: The Selfish Gene Richard Dawkins, 1989 Science need
not be dull and bogged down by jargon, as Richard Dawkins proves in this entertaining look at
evolution. The themes he takes up are the concepts of altruistic and selfish behaviour; the genetical
definition of selfish interest; the evolution of aggressive behaviour; kinshiptheory; sex ratio theory;
reciprocal altruism; deceit; and the natural selection of sex differences. 'Should be read, can be read
by almost anyone. It describes with great skill a new face of the theory of evolution.' W.D. Hamilton,
Science
  chapter 16 evolution of populations: Conservation Genetics V. Loeschcke, J. Tomiuk, S.K.
Jain, 2013-03-11 It follows naturally from the widely accepted Darwinian dictum that failures of
populations or of species to adapt and to evolve under changing environments will result in their
extinction. Population geneti cists have proclaimed a centerstage role in developing conservation
biology theory and applications. However, we must critically reexamine what we know and how we
can make rational contributions. We ask: Is genetic variation really important for the persistence of
species? Has any species become extinct because it ran out of genetic variation or because of
inbreeding depression? Are demographic and environmental stochas ticity by far more important for
the fate of a population or species than genetic stochasticity (genetic drift and inbreeding)? Is there
more to genetics than being a tool for assessing reproductive units and migration rates? Does
conventional wisdom on inbreeding and magic numbers or rules of thumb on critical effective
population sizes (MVP estimators) reflect any useful guidelines in conservation biology? What
messages or guidelines from genetics can we reliably provide to those that work with conservation
in practice? Is empirical work on numerous threatened habitats and taxa gathering population
genetic information that we can use to test these guidelines? These and other questions were raised
in the invitation to a symposium on conservation genetics held in May 1993 in pleasant surroundings
at an old manor house in southern Jutland, Denmark.
  chapter 16 evolution of populations: On the Tendency of Varieties to Depart Indefinitely
From the Original Type Alfred Russel Wallace, 2016-05-25 This early work by Alfred Russel
Wallace was originally published in 1858 and we are now republishing it with a brand new
introductory biography. 'On the Tendency of Varieties to Depart Indefinitely From the Original Type'
is a short article on variation and evolutionary theory. Alfred Russel Wallace was born on 8th
January 1823 in the village of Llanbadoc, in Monmouthshire, Wales. Wallace was inspired by the
travelling naturalists of the day and decided to begin his exploration career collecting specimens in
the Amazon rainforest. He explored the Rio Negra for four years, making notes on the peoples and
languages he encountered as well as the geography, flora, and fauna. While travelling, Wallace
refined his thoughts about evolution and in 1858 he outlined his theory of natural selection in an
article he sent to Charles Darwin. Wallace made a huge contribution to the natural sciences and he
will continue to be remembered as one of the key figures in the development of evolutionary theory.
  chapter 16 evolution of populations: Conceptual Breakthroughs in Evolutionary Ecology
Laurence Mueller, 2019-11-19 Although biologists recognize evolutionary ecology by name, many
only have a limited understanding of its conceptual roots and historical development. Conceptual
Breakthroughs in Evolutionary Ecology fills that knowledge gap in a thought-provoking and readable
format. Written by a world-renowned evolutionary ecologist, this book embodies a unique blend of
expertise in combining theory and experiment, population genetics and ecology. Following an
easily-accessible structure, this book encapsulates and chronologizes the history behind evolutionary
ecology. It also focuses on the integration of age-structure and density-dependent selection into an
understanding of life-history evolution. - Covers over 60 seminal breakthroughs and paradigm shifts



in the field of evolutionary biology and ecology - Modular format permits ready access to each
described subject - Historical overview of a field whose concepts are central to all of biology and
relevant to a broad audience of biologists, science historians, and philosophers of science
  chapter 16 evolution of populations: Evolutionary Genetics Charles W. Fox, Jason B. Wolf,
2006-04-27 Charles Fox and Jason Wolf have brought together leading researchers to produce a
cutting-edge primer introducing readers to the major concepts in modern evolutionary genetics. This
book spans the continuum of scale, from studies of DNA sequence evolution through proteins and
development to multivariate phenotypic evolution, and the continuum of time, from ancient events
that lead to current species diversity to the rapid evolution seen over relatively short time scales in
experimental evolution studies. Chapters are accessible to an audience lacking extensive
background in evolutionaryy genetics but also current and in-depth enough to be of value to
established researchers in evolution biology.
  chapter 16 evolution of populations: Variation and Evolution in Plants and
Microorganisms National Academy of Sciences, 2000-10-11 The present book is intended as a
progress report on [the] synthetic approach to evolution as it applies to the plant kingdom. With this
simple statement, G. Ledyard Stebbins formulated the objectives of Variation and Evolution in
Plants, published in 1950, setting forth for plants what became known as the synthetic theory of
evolution or the modern synthesis. The pervading conceit of the book was the molding of Darwin's
evolution by natural selection within the framework of rapidly advancing genetic knowledge. At the
time, Variation and Evolution in Plants significantly extended the scope of the science of plants.
Plants, with their unique genetic, physiological, and evolutionary features, had all but been left
completely out of the synthesis until that point. Fifty years later, the National Academy of Sciences
convened a colloquium to update the advances made by Stebbins. This collection of 17 papers marks
the 50th anniversary of the publication of Stebbins' classic. Organized into five sections, the book
covers: early evolution and the origin of cells, virus and bacterial models, protoctist models,
population variation, and trends and patterns in plant evolution.
  chapter 16 evolution of populations: Conservation and the Genetics of Populations Fred
W. Allendorf, Gordon H. Luikart, Sally N. Aitken, 2012-12-17 Loss of biodiversity is among the
greatest problems facing the world today. Conservation and the Genetics of Populations gives a
comprehensive overview of the essential background, concepts, and tools needed to understand how
genetic information can be used to conserve species threatened with extinction, and to manage
species of ecological or commercial importance. New molecular techniques, statistical methods, and
computer programs, genetic principles, and methods are becoming increasingly useful in the
conservation of biological diversity. Using a balance of data and theory, coupled with basic and
applied research examples, this book examines genetic and phenotypic variation in natural
populations, the principles and mechanisms of evolutionary change, the interpretation of genetic
data from natural populations, and how these can be applied to conservation. The book includes
examples from plants, animals, and microbes in wild and captive populations. This second edition
contains new chapters on Climate Change and Exploited Populations as well as new sections on
genomics, genetic monitoring, emerging diseases, metagenomics, and more. One-third of the
references in this edition were published after the first edition. Each of the 22 chapters and the
statistical appendix have a Guest Box written by an expert in that particular topic (including James
Crow, Louis Bernatchez, Loren Rieseberg, Rick Shine, and Lisette Waits). This book is essential for
advanced undergraduate and graduate students of conservation genetics, natural resource
management, and conservation biology, as well as professional conservation biologists working for
wildlife and habitat management agencies. Additional resources for this book can be found at:
www.wiley.com/go/allendorf/populations.
  chapter 16 evolution of populations: The Evolution of Population Biology Rama S. Singh,
Marcy K. Uyenoyama, 2004-01-15 This 2004 collection of essays deals with the foundation and
historical development of population biology and its relationship to population genetics and
population ecology on the one hand and to the rapidly growing fields of molecular quantitative



genetics, genomics and bioinformatics on the other. Such an interdisciplinary treatment of
population biology has never been attempted before. The volume is set in a historical context, but it
has an up-to-date coverage of material in various related fields. The areas covered are the
foundation of population biology, life history evolution and demography, density and frequency
dependent selection, recent advances in quantitative genetics and bioinformatics, evolutionary case
history of model organisms focusing on polymorphisms and selection, mating system evolution and
evolution in the hybrid zones, and applied population biology including conservation, infectious
diseases and human diversity. This is the third of three volumes published in honour of Richard
Lewontin.
  chapter 16 evolution of populations: Conservation Biology for All Navjot S. Sodhi, Paul R.
Ehrlich, 2010-01-08 Conservation Biology for All provides cutting-edge but basic conservation
science to a global readership. A series of authoritative chapters have been written by the top names
in conservation biology with the principal aim of disseminating cutting-edge conservation knowledge
as widely as possible. Important topics such as balancing conversion and human needs, climate
change, conservation planning, designing and analyzing conservation research, ecosystem services,
endangered species management, extinctions, fire, habitat loss, and invasive species are covered.
Numerous textboxes describing additional relevant material or case studies are also included. The
global biodiversity crisis is now unstoppable; what can be saved in the developing world will require
an educated constituency in both the developing and developed world. Habitat loss is particularly
acute in developing countries, which is of special concern because it tends to be these locations
where the greatest species diversity and richest centres of endemism are to be found. Sadly,
developing world conservation scientists have found it difficult to access an authoritative textbook,
which is particularly ironic since it is these countries where the potential benefits of knowledge
application are greatest. There is now an urgent need to educate the next generation of scientists in
developing countries, so that they are in a better position to protect their natural resources.
  chapter 16 evolution of populations: Species, Species Concepts and Primate Evolution
William H. Kimbel, Lawrence B. Martin, 2013-12-18 A world of categones devmd of spirit waits for
life to return. Saul Bellow, Humboldt's Gift The stock-in-trade of communicating hypotheses about
the historical path of evolution is a graphical representation called a phylogenetic tree. In most such
graphics, pairs of branches diverge from other branches, successively marching across abstract time
toward the present. To each branch is tied a tag with a name, a binominal symbol that functions as
does the name given to an individual human being. On phylogenetic trees the names symbolize
species. What exactly do these names signify? What kind of information is communicated when we
claim to have knowledge of the following types? Tetonius mathewzi was ancestral to Pseudotetonius
ambiguus. The sample of fossils attributed to Homo habzlis is too variable to contain only one
species. Interbreeding populations of savanna baboons all belong to Papio anubis. Hylobates lar and
H. pileatus interbreed in zones of geographic overlap. While there is nearly universal agreement that
the notion of the speczes is fundamental to our understanding of how evolution works, there is a
very wide range of opinion on the conceptual content and meaning of such particular statements
regarding species. This is because, oddly enough, evolutionary biolo gists are quite far from
agreement on what a species is, how it attains this status, and what role it plays in evolution over the
long term.
  chapter 16 evolution of populations: Theoretical Aspects of Population Genetics.
(MPB-4), Volume 4 Motoo Kimura, Tomoko Ohta, 2020-03-31 To show the importance of stochastic
processes in the change of gene frequencies, the authors discuss topics ranging from molecular
evolution to two-locus problems in terms of diffusion models. Throughout their discussion, they come
to grips with one of the most challenging problems in population genetics--the ways in which genetic
variability is maintained in Mendelian populations. R.A. Fisher, J.B.S. Haldane, and Sewall Wright, in
pioneering works, confirmed the usefulness of mathematical theory in population genetics. The
synthesis their work achieved is recognized today as mathematical genetics, that branch of genetics
whose aim is to investigate the laws governing the genetic structure of natural populations and,



consequently, to clarify the mechanisms of evolution. For the benefit of population geneticists
without advanced mathematical training, Professors Kimura and Ohta use verbal description rather
than mathematical symbolism wherever practicable. A mathematical appendix is included.
  chapter 16 evolution of populations: The Voyage of the Beagle Charles Darwin, 1906
Opmålingsskibet Beagles togt til Sydamerika og videre jorden rundt
  chapter 16 evolution of populations: Speciation in Birds Trevor Price, 2008 In Speciation in
Birds, Trevor Price, a University of Chicago professor and leading expert in the field, has written the
most authoritative and modern synthesis on the subject to date. In clear and engaging prose and
through beautiful illustrations, Price shows us why the field is as exciting and vibrant as ever. He
evaluates the roles of natural selection and sexual selection. He asks how speciation contributes to
some of the great patterns in species diversity such as the large number of species in the tropics,
and the many endemic species on isolated islands. Throughout the book, Price emphasizes the
integration of behavior, ecology, and genetics.
  chapter 16 evolution of populations: Population Genetics John H. Gillespie, 2004-08-06
Publisher Description
  chapter 16 evolution of populations: Darwinian Populations and Natural Selection Peter
Godfrey-Smith, 2009-03-26 In 1859 Darwin described a deceptively simple mechanism that he called
natural selection, a combination of variation, inheritance, and reproductive success. He argued that
this mechanism was the key to explaining the most puzzling features of the natural world, and
science and philosophy were changed forever as a result. The exact nature of the Darwinian process
has been controversial ever since, however. Godfrey-Smith draws on new developments in biology,
philosophy of science, and other fields to give a new analysis and extension of Darwin's idea. The
central concept used is that of a Darwinian population, a collection of things with the capacity to
undergo change by natural selection. From this starting point, new analyses of the role of genes in
evolution, the application of Darwinian ideas to cultural change, and evolutionary transitions that
produce complex organisms and societies are developed. Darwinian Populations and Natural
Selection will be essential reading for anyone interested in evolutionary theory
  chapter 16 evolution of populations: The Dominant Animal Paul R. Ehrlich, Anne H. Ehrlich,
2008-06-30 In humanity’s more than 100,000 year history, we have evolved from vulnerable
creatures clawing sustenance from Earth to a sophisticated global society manipulating every inch of
it. In short, we have become the dominant animal. Why, then, are we creating a world that threatens
our own species? What can we do to change the current trajectory toward more climate change,
increased famine, and epidemic disease? Renowned Stanford scientists Paul R. Ehrlich and Anne H.
Ehrlich believe that intelligently addressing those questions depends on a clear understanding of
how we evolved and how and why we’re changing the planet in ways that darken our descendants’
future. The Dominant Animal arms readers with that knowledge, tracing the interplay between
environmental change and genetic and cultural evolution since the dawn of humanity. In lucid and
engaging prose, they describe how Homo sapiens adapted to their surroundings, eventually
developing the vibrant cultures, vast scientific knowledge, and technological wizardry we know
today. But the Ehrlichs also explore the flip side of this triumphant story of innovation and conquest.
As we clear forests to raise crops and build cities, lace the continents with highways, and create
chemicals never before seen in nature, we may be undermining our own supremacy. The threats of
environmental damage are clear from the daily headlines, but the outcome is far from destined.
Humanity can again adapt—if we learn from our evolutionary past. Those lessons are crystallized in
The Dominant Animal. Tackling the fundamental challenge of the human predicament, Paul and
Anne Ehrlich offer a vivid and unique exploration of our origins, our evolution, and our future.
  chapter 16 evolution of populations: Teaching About Evolution and the Nature of Science
National Academy of Sciences, Division of Behavioral and Social Sciences and Education, Board on
Science Education, Working Group on Teaching Evolution, 1998-05-06 Today many school students
are shielded from one of the most important concepts in modern science: evolution. In engaging and
conversational style, Teaching About Evolution and the Nature of Science provides a well-structured



framework for understanding and teaching evolution. Written for teachers, parents, and community
officials as well as scientists and educators, this book describes how evolution reveals both the great
diversity and similarity among the Earth's organisms; it explores how scientists approach the
question of evolution; and it illustrates the nature of science as a way of knowing about the natural
world. In addition, the book provides answers to frequently asked questions to help readers
understand many of the issues and misconceptions about evolution. The book includes sample
activities for teaching about evolution and the nature of science. For example, the book includes
activities that investigate fossil footprints and population growth that teachers of science can use to
introduce principles of evolution. Background information, materials, and step-by-step presentations
are provided for each activity. In addition, this volume: Presents the evidence for evolution,
including how evolution can be observed today. Explains the nature of science through a variety of
examples. Describes how science differs from other human endeavors and why evolution is one of
the best avenues for helping students understand this distinction. Answers frequently asked
questions about evolution. Teaching About Evolution and the Nature of Science builds on the 1996
National Science Education Standards released by the National Research Councilâ€and offers
detailed guidance on how to evaluate and choose instructional materials that support the standards.
Comprehensive and practical, this book brings one of today's educational challenges into focus in a
balanced and reasoned discussion. It will be of special interest to teachers of science, school
administrators, and interested members of the community.
  chapter 16 evolution of populations: The Ancestor's Tale Richard Dawkins, 2004 A renowned
biologist provides a sweeping chronicle of more than four billion years of life on Earth, shedding new
light on evolutionary theory and history, sexual selection, speciation, extinction, and genetics.
  chapter 16 evolution of populations: Evolutionary Games and Population Dynamics Josef
Hofbauer, Karl Sigmund, 1998-05-28 Every form of behaviour is shaped by trial and error. Such
stepwise adaptation can occur through individual learning or through natural selection, the basis of
evolution. Since the work of Maynard Smith and others, it has been realised how game theory can
model this process. Evolutionary game theory replaces the static solutions of classical game theory
by a dynamical approach centred not on the concept of rational players but on the population
dynamics of behavioural programmes. In this book the authors investigate the nonlinear dynamics of
the self-regulation of social and economic behaviour, and of the closely related interactions between
species in ecological communities. Replicator equations describe how successful strategies spread
and thereby create new conditions which can alter the basis of their success, i.e. to enable us to
understand the strategic and genetic foundations of the endless chronicle of invasions and
extinctions which punctuate evolution. In short, evolutionary game theory describes when to
escalate a conflict, how to elicit cooperation, why to expect a balance of the sexes, and how to
understand natural selection in mathematical terms.
  chapter 16 evolution of populations: Conservation and the Genomics of Populations Fred W.
Allendorf, W. Chris Funk, Sally N. Aitken, Margaret Byrne, Gordon Luikart, 2022 The relentless loss
of biodiversity is among the greatest problems facing the world today. The third edition of this
established textbook provides an updated and comprehensive overview of the essential background,
concepts, and tools required to understand how genetics can be used to conservespecies, reduce
threat of extinction, and manage species of ecological or commercial importance. This edition is
thoroughly revised to reflect the major contribution of genomics to conservation of populations and
species. It includes two new chapters: Genetic Monitoring and a final ConservationGenetics in
Practice chapter that addresses the role of science and policy in conservation genetics.New genomic
techniques and statistical analyses are crucial tools for the conservation geneticist. This accessible
and authoritative textbook provides an essential toolkit grounded in population genetics theory,
coupled with basic and applied research examples from plants, animals, and microbes. Thebook
examines genetic and phenotypic variation in natural populations, the principles and mechanisms of
evolutionary change, evolutionary response to anthropogenic change, and applications in
conservation and management.Conservation and the Genomics of Populations helps demystify



genetics and genomics for conservation practitioners and early career scientists, so that population
genetic theory and new genomic data can help raise the bar in conserving biodiversity in the most
critical 20 year period in the historyof life on Earth. It is aimed at a global market of applied
population geneticists, conservation practitioners, and natural resource managers working for
wildlife and habitat management agencies. It will be of particular relevance and use to upper
undergraduate and graduate students taking coursesin conservation biology, conservation genetics,
and wildlife management.
  chapter 16 evolution of populations: The Global Findex Database 2017 Asli
Demirguc-Kunt, Leora Klapper, Dorothe Singer, Saniya Ansar, 2018-04-19 In 2011 the World
Bank—with funding from the Bill and Melinda Gates Foundation—launched the Global Findex
database, the world's most comprehensive data set on how adults save, borrow, make payments, and
manage risk. Drawing on survey data collected in collaboration with Gallup, Inc., the Global Findex
database covers more than 140 economies around the world. The initial survey round was followed
by a second one in 2014 and by a third in 2017. Compiled using nationally representative surveys of
more than 150,000 adults age 15 and above in over 140 economies, The Global Findex Database
2017: Measuring Financial Inclusion and the Fintech Revolution includes updated indicators on
access to and use of formal and informal financial services. It has additional data on the use of
financial technology (or fintech), including the use of mobile phones and the Internet to conduct
financial transactions. The data reveal opportunities to expand access to financial services among
people who do not have an account—the unbanked—as well as to promote greater use of digital
financial services among those who do have an account. The Global Findex database has become a
mainstay of global efforts to promote financial inclusion. In addition to being widely cited by
scholars and development practitioners, Global Findex data are used to track progress toward the
World Bank goal of Universal Financial Access by 2020 and the United Nations Sustainable
Development Goals. The database, the full text of the report, and the underlying country-level data
for all figures—along with the questionnaire, the survey methodology, and other relevant
materials—are available at www.worldbank.org/globalfindex.
  chapter 16 evolution of populations: The Galapagos Islands Charles Darwin, 1996
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