This book was written for students taking their first under-
graduate course in ecology. We have assumed that students
in this one-semester course have some knowledge of basic
chemistry and mathematics and have had a course in general
biology, which included introductions to evolution, physiol-
ogy, and biological diversity.

Organization of the Book

An evolutionary perspective forms the foundation of the entire
texthook, as it is needed to support understanding of major
concepts. The textbook begins with a brief introduction to the
nature and history of the discipline of ecology, followed by
section I, which includes two chapters on earth’s biomes—life
on land and life in water—followed by a chapier on population
genetics and natural selection. Sections 11 through VI build a
hierarchical perspective through the traditional subdisciplines
of ecology: section Il concerns adaptations to the environ-
ment; section [II focuses on population ecology; section IV
presents the ecology of interactions; section ¥V summarizes
community and ecosystem ecology; and finally, section VI
discusses large-scale ecology, including chapters on land-
scape, geographic, and global ecology. These topics were first
introduced in section I within its discussion of the biomes.
In summary, the book begins with an overview of the bio-
sphere, considers portions of the whole in the middle chap-
ters, and ends with another perspective of the entire planet
in the concluding chapter. The features of this textbook were
carefully planned to enhance the students’ comprehension of
the broad discipline of ecology.

Features Designed with the Student in
Mind

All chapters are based on a distinctive learning system, fea-
turing the following key components:

Student Learning Outcomes: Educators are being asked
increasingly to develop concrete student learning outcomes for
courses across the curriculum. In response to this need and to
help focus student progress through the content, all sections of
each chapter in the eighth edition begin with a list of detailed

student learning oulcomes.

Introduction: The introduction to each chapter presents the
student with the flavor of the subject and important back-
ground information. Some introductions include historical
events related to the subject; others present an example of an

ecological process. All attempt to engage students and draw
them into the discussion that follows.

Concepts: The goal of this book is to build a foundation of
ecological knowledge around key concepts, which are listed
at the beginning of each chapter to alert the student to the
major topics to follow and to provide a place where the stu-
dent can find a list of the important points covered in each
chapter. The sections in which concepts are discussed focus
on published studies and, wherever possible, the scientists
who did the research are introduced. This case-study approach
supports the concepts with evidence, and introduces students
to the metheds and people that have created the discipline of
ecology. Each concept discussion ends with a series of concept
review guestions to help students test their knowledge and to
reinforee key points made in the discussion.
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TMustrations: A great deal of effort has been put into the
development of illustrations, both photographs and line art.
The goal has been to create moreeffective pedagogical tools
through skillful design and use of color, and to rearrange the
traditional presentation of information in
figures and captions. Much explanatory
material is located within the illustrations,
providing students with key information
where they need it most. The approach
also provides an ongoing tutorial on graph
interpretation, a skill with which many
introductory students need practice.

Detailed Explanations of Mathematics:
The mathematical aspects of ecology com-
monly challenge many students taking
their first ecology course. This text care-
fully explains all mathematical expressions

Figure 7
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that arise to help students overcome these challenges. In some
cases, mathematical expressions are dissected in illustrations
designed to complement their presentation in the associated
narrative.
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Applications: Many students are concerned with the practical
side of ecology and want to know more about how the tools of
seience can be applied to the environmental problems we face

in

the contemporary world. Including a discussion of appli-

cations at the end of each chapter can motivate students to
learn more of the underlying principles of ecology. In addition,
it seems that environmental problems are now so numerous

ani

d so pressing that they have erased a once easy distinction

between general and applied ecology.
End-of-Chapter Material:

+ Suymmary The chapter summary reviews the main points
of the content. The concepts around which each chapter
is organized are boldfaced and redefined in the summary
to reemphasize the main points of the chapter.

+ Key Terms

+ Review Questions The review questions are designed to
help students think more deeply about each concept and
to reflect on alternative views. They also provide a place
to fill in any remaining gaps in the information presented
and take students beyond the foundation established in
the main body of the chapter.

Mote: Suggested Readings are located online.

End-of-Book Material:

+ Appendives Appendix- A, ‘“Investigating the Evi-
dence,” offers “mini-lessons” on the scientific method,
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emphasizing statistics and study design. They are intendad
to present a broad outline of the process of science, while
also providing step-by-step explanations. The series of fea-
tures hegins with an overview of the scientific method,
which establishes a conceptual context for more specific
material in the next 21 features. The last reading wraps
up the series with a discussion of electronic literature
searches. Each Investigating the Evidence ends with one
or more guestions, under the heading “Critiquing the Evi-
dence.” This feature is intended to stimulate critical think-
ing about the content. Appendix B, “Statistical Tables,”
is available to the student as a reference in support of the
Investigating the Evidence features.

* Glossary List of all key terms and their definitions.

* References References are an important part of any
scientific work. However, many undergraduates are dis-
tracted by a large number of references within the text.
One of the goals of a general ecology course should be to
introduce these students to the primary literature without
burying them in citations. The number of citations has
been reduced to those necessary to support detailed dis-
cussions of particular research projects.
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New to the Eighth Edition

Chapters 2 and 3 have been edited to incorporate a more holis-
tic view and to better integrate them with later chapters. We
have revised text and provided seven new figures and several
revisions of existing figures to address requests by reviewers to
expand the explanations of the relationships between abiotic
features and biome type. The introductions to these chapters
have been rewritten to provide a context for these global con-
cepls, draw comparisons between terrestrial and aquatic sys-
tems, and introduce the concept of primary production.

We have increased representation of women and minor-
ity researchers in examples. Recognizing the importance of
informing students of the diversity of scientists engaged in
the sciences, previous editions have attempted to include con-
tributions of women and minority researchers to the devel-
opment of ecological science. That representation has been
expanded in the eighth edition.

This edition increases the emphasis on the role of evolu-
tion in ecological science. Increasingly, evolutionary science
informs and guides ecological research, not just within the
field of evolutionary ecology. In response to reviewers' com-
ments on this point, we have added examples and made addi-
tional connections between ecology and evolution in response
to reviewer comments throughout the text. We have also
expanded chapter 4 to include five new figures and several
figure revisions to explain the relationships between genetic
diversity, evolution, and ecological consequences, including
an expansion of the treatment of non-Mendelian genetics.

The types of interactions among species have been
expanded to include the full range recognized by ecologists,
Chapter 13 now begins with a general discussion of how ecal-
ogists characterize species interactions. New examples are
provided that explore amensalism and competition and the
evolutionary and ecological consequences of these selective
pressures, Mew figures have been created to illustrate these
additions.

Coverage and connections to globalscale processes have
been strengthened. Revisions of chapters 21 and 23 are aimed
at providing greater clarity to the broad spectrum of global
change phenomena. In addition, these revised chapters help
connect coverage in preceding chapters of lopics prominent
in global change ecology.

The introductions and end-of-chapter review questions have
been streamlined. In response to reviewer comments, we have
trimmed the introductions to most chapters to move more
guickly into the main content. Review questions have also
been edited to make them more consistent in length and level
of detail to encourage student engagement and to improve
their clarity and accessibility.

The Investigating the Evidence boxes have been moved
from the body of chapters to Appendix A at the end of the book.
While we think that this series of exercises in study design
and basic statistics remain a valuable adjunct to an introdue-
tion to ecology, many instructors have indicated that their pre-
sentation in the body of chapters interrupts the flow of the
reading and distracts from the core content. By moving the

evidence features to the end of the book, we have addressed
these concerns, while making them available to instructors
and students who find their content useful.

‘Significant Chapter-by-Chapter Changes

Chapter 1 An Applications discussion focused on how eco-
logical science can inform environmental law and policy now
concludes chapter 1. Citing the fact that, since ecological sci-
ence concerns relationships between organisms and the envi-
ronment, it is natural to turn to ecology when environmental
concerns arise. This new feature addresses what is perhaps
the most practical contribution that ecological science can
make and provides a conceptual umbrella for Applications
discussions in later chapters,

Chapter 2 The new introduction uses a desert ecology
example to introduce the hiome concept within the context
of evolutionary pressure from both the physical and biologi-
cal environments, in alignment with requests by reviewers.
‘We now introduce the concept of primary production and the
trophic cascade in this chapter to set the stage for in-depth
treatment later. The global biomes are now presénted with a
new Whittaker diagram to explain the relationship between
temperature, precipitation, and dominant vegetation. This is
paired with, and corresponds to, the biomes as defined in pre-
vious editions, moving the figure of the world biomes from
the back of the book to this chapter. In response to reviewer
requests, we have also added a discussion and figures of the
rain shadow effect and microclimates. The latter uses a new
figure of the western United States to show the complexity of
the biome concept at a finer geologic scale than is typically
represented. Revisions have been made to the soil horizon
figure to make it more representative and to the orbit of the
earth figure to include the 0°point.

Chapter 3 The introduction has been revised in response
to reviewers' comments to directly compare terrestrial and
aguatic systems, with a new table for students to consider par-
ticular physical features and their implications for the evolu-
tion of life in these distinctive environments. The structure of
this chapter now better mirrors that of chapter 2. In response
to reviewer requests, we have added a discussion and figure
to explain thermohaline circulation and associated upwell-
ing and their importance for aquatic life. Both the figure on
streams and the one on lake turnover have been improved
from the previous edition, with the latler revised to be sim-
pler and more intuitive and show where fish primarily reside
during different seasons. The figure on ocean currents now
includes eight more seas, including Antarctic seas not shown
in previous editions,

Chapter 4 In response to reviewer requests, the intro-
duction now emphasizes why evolution belongs in an ecol-
ogy textbook, and includes a new figure that shows how
genetic diversity is expressed in phenotypic diversity and
how this affects ecological interactions. We have included
a new case study of research on crickets that illustrates the
concepts of mutation, genetic drift, and natural selection,
with corresponding figures. There is also a new figure to




explain different mechanisms of genetic drift. Another new
figure illustrates where alleles are in a population, and how
this translates to quantifying allele frequencies and resulting
investigation of deviations from Hardy-Weinberg equilibrium.
Explanations of the latter and why it is important for ecology
are made clearer. In response to reviewer requests, the figures
on plasticity and on different types of selection have been
revised to be easier to read. The discussion and explanation
of quantitative genetics is strengthened in this edition. The
relationships between evolution and ecological processes are
strengthened throughout.

Chapter 13 The introduction has been rewritten to set
the stage for the three chapters (13, 14, and 15) on species
interactions and includes a summary table to explain the dif-
ferent classifications, based on impact to each organism. We
have added explanations of both amensalism and commen-
salism, using new research examples, as well as describing
how these categories overlap with other types of interactions
such as competition. We also added an exciting, new research
example for niche partitioning to replace the previous one on
salt marsh grasses, illustrated by corresponding new figures.

Chapter 16 The community coneept has been expanded
to include a full range of interacting species, and presentation
of the Shannon-Wiener index of species diversity has been
edited to ease students into the mathematical expressions of
the index. In addition, the discussion of the lognormal dis-
tribution has been updated to include recent analyses show-
ing that it is one of several possible distributions of species
abundance patterns. Finally, lower algal and plant diversity
in response to nutrient enrichment is explained as a result of
decreased environmental complexity, as competition for limit-
ing nutrients and light is replaced by competition dominated
by a single resource: light.

Chapter 20 Details of the successional sequence at
Glacier Bay, Alaska, have been trimmed to make room for
a broader historical perspective on ecological succession
by introducing the views of two major contributors to the
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subject, Frederic E. Clements and Henry A. Gleason. Intro-
ducing the ideas of these pioneering researchers provides a
basis for a more refined perspective on the process of succes-
gion and the nature of “climax” communities. The chronose-
guence at Glacier has been visualized by a series of photos
of key points along the sequence. In addition, the concept
of a chronosequence is introduced early in the chapter and a
contrast is made between the use of chronosequences versus
direct observations to study successional change.

Chapter 21 The new Applications feature, which con-
cerns using landscape approaches to mitigating urban heat
islands, is intended to focus landscape ecology on the envi-
ronment where most people, including students, now live.
This new feature also connects the landscape ecology chapter
to earlier discussions of urban ecology as a research frontier
(chapter 1), urban heat islands {chapter 5), biodiversity in
urban landscapes (chapter 16), and nutrient fluxes across the
urban landscape (chapter 19). This discussion also foreshad-
ows a detailed review of global climate warming in chapter 23.

Chapter 23 In response to reviewers' comments, we have
revised the introduction to emphasize the multidisciplinary
nature of global ecology and that there are many components
of global change in addition to climate. Connections between
previous chapters and these fields have also been strength-
ened. A research example that reflects the more recent explo-
rations into the ecological importance of La Nifa events has
been added with a corresponding figure. Figure revisions
incorporate more current data that emphasize the connec-
tions between carbon and temperature increases, including
hoth the modern-age relationships with anthropogenic carbon
and patterns at the millennial scale.

Online Materials

Available online are suggested readings and answers to con-
cept review, chapter review, and critiquing the evidence
questions.



