The accelerating pace of discovery makes the teaching of a
dynamic scientific discipline, such as ecology. very challeng-
ing. The challenge to ecology instructors and their students
is made greater by the relevance of ecology to the pressing
environmental problems that threaten ecological systems at
every level. As we attempt to educate students to understand
and design solutions to those problems, every facet of ecol-
ogy is relevant. Therefore, ideally, an introduction to ecology
should include the foundations to all of its major subdisci-
plines. Including such breadth, and developing it to sufficient
depth, is difficult. However, careful organization and a con-
ceptual approach can ease the task.

Introductory Audience

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

“I receive positive feedback about the text from my students.
During or after the course, some students majoring in other
Jields have expressed an inferest in switching to ecology
as a major, and I believe the 1ext contributes toward that
interest.”
—Carolyn Meyer
University of Wyoming

A Focused Approach

In an address at the 1991 meeting of the Ecological Society
of America in San Antonio, Texas, eminent ecologist Paul
Risser challenged ecology instructors to focus their attention
on the major concepts of the field. If we subdivide a large and
dynamic subject, such as ecology, too finely, we cannot cover
it in one or two academic terms. Risser proposed that by
focusing on major concepts, however, we may provide stu-
dents with a robust framework of the discipline upon which
they can build.

This book attempts to address Risser’s challenge. Each
chapter is organized around two to five major concepts,
presenting the student with a manageable and memora-
ble synthesis of the subject. I have found that while begin-
ning ecology students can absorb a few central concepts
well, they can easily get lost in a sea of details. Each con-
cept is supported by discussions that provide evidence for the

concept and introduce students to the research approaches
used in the various areas of ecology. Wherever possible, the
original research and the scientists who did the research are
presented. Allowing the scientists who created this field to
emerge from the background and lead students through the
discipline breathes life into the subject and helps students
retain information.

“What primarily motivated me to adopt Ecology:
Concepts and Applications is the way the author
emphasizes a few key ecological concepls in each chapter
and then uses relevant studies fo demonstrate how
scientists have “discovered” these concepts. I find this
emphasis on concepts and the science behind them to
be a refreshing change from the typical textbook that fends
to present the science of ecology as a rather dull collection
of facts. 1 feel that the students who read this text will
come away with a better understanding not only of
ecology, but also of the method of doing science.”
—Tim Maret
Shippensburg University

New to This Edition

The introduction introduces two developing frontiers fea-
tured in several later chapters. One of those frontiers, urban
ecology, has become a critical concern as the majority of
humans now live in cities, a global proportion that is projected
to approach 80 percent by mid-century. In an increasingly
urbanized world, it is essential that we understand the ecol-
ogy of cities. The second frontier, acroecology, has emerged
as new tools have become available to ecologists as they seck
to understand the aerosphere, the relatively thin substratum
of the atmosphere closest to the earth’s surface that supports
lite. This developing frontier complements ecology’s histori-
cal research emphasis on the geosphere and hydrosphere.

The conceptual foundations of chapters have been
given more visibility and strengthened. The outline that
opens each chapter now features the chapter’s central con-
cepts, bringing them to the immediate attention to the reader.
In a number of chapters, the former concepts have been
unpacked to improve the subject’s conceptual outline,

A new contributor to the sixth edition introduces the
field of ecological stoichiometry. Ecological stoichiometry
is introduced and linked to energy and nutrient relations in
chapter 7 and then turther developed in chapter 19, which is
concerned with nutrient cycling in ecosystems. The inclusion
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of ecological stoichiometry acknowledges the vitality and
growing appreciation of the importance of this area of ecology.

The present edition recognizes the call for develop-
ing student learning outcomes. Educators are being asked
increasingly to develop concrete student learning outcomes
for courses across the curriculum. Online support materials
for the sixth edition include detailed student learning out-
comes for all chapters. We propose that the general learning
outcomes for the material covered in this text should include:
(1) Define key terms: (2) Explain the main concepts disussed;
(3) Evaluate the strength of research presented in support
of the main concepts, including a critique of study design;
(4) Interpret statistical evidence bearing on concepts, expressed
in graphical and numerical form; (5) Apply the main concepts
discussed to the interpretation of new situations.

New supplementary materials placed online. Sug-
gested readings. answers to concept review questions and
answers to critiguing the evidence questions are now online.
As mentioned above, the online supplementary materials
include student learning outcomes for all sections of all
chapters. In addition, examples cut from the fifth and fourth
editions are also available online.

New chapter opener photos and captions. The new
photos that open all chapters are accompanied by a caption
that links to the core content of each chapter. These photos
and captions are intended to provide the reader with a win-
dow to the material to follow.

Organized Around Key Concepts

An evolutionary perspective forms the foundation of the
entire textbook, as it is needed to support understanding of
major concepts. The textbook begins with a brief introduc-
tion to the nature and history of the discipline of ecology,
followed by section I, which includes two chapters on natu-
ral history—life on land and life in water and a chapter on
population genetics and natural selection. Sections 11 through
VI build a hierarchical perspective through the traditional
subdisciplines of ecology: section II concerns adaptations to
the environment: section III 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 and includes chap-
ters on landscape. geographic, and global ecology. These
topics were first introduced in section | within a natural his-
tory context. In summary. the book begins with the natural
history of the planet. considers portions of the whole in the
middle chapters. and ends with another perspective of the
entire planet in the concluding chapter.

Significant Changes

In chapter 1, the pedagogy included in later chapters has
been added to reinforce the important concepts included in
the introduction to ecology. Added material includes chapter
concepts, concept review questions, a chapter summary, and
chapter review questions. The ecological frontiers of urban
ecology and aeroecology are also introduced.

In chapter 3, including a presentation of the river eco-
system synthesis model has expanded the breadth of the dis-
cussion of river ecology. In addition, the art representing the
river continuum concept has been revised.

In chapter 4, two new case studies featuring stabilizing
and disruptive selection have been added to complement an
existing case study on directional selection. In addition, heri-
tability information has been integrated with the evolutionary
case studies.

In chapter 5, new photos contribute to the aeroecol-
ogy thread in this edition. A photo showing the thermal
radiator of a Brazilian free-tailed bat in the section on
temperature regulation by endotherms is paired with a
thermal image of the species in flight. Also, the principle
of allocation has been separated under a new concept as a
lead up to temperature and performance. The applications
feature is tied more explicitly to this edition’s urban ecol-
ogy thread.

In chapter 7, the study of ecological stoichiometry is
introduced within the context of energy and nutrient rela-
tions. This discussion is linked to additional material on eco-
logical stoichiometry in chapter 19.

In chapter 8, an improved and expanded set of cen-
tral concepts, combined with new concept review questions
unpacks the chapter content. The material has also been
edited to correct haplodiploidy’s relationship to eusociality
in light of recent information on mating in eusocial hymen-
optera and discoveries of additional non-haplodiploid euso-
cial species.

In chapter 10, the roles of births, immigration, deaths,
and emigration in population dynamics are reinforced and
clarified with an equation and introductory paragraph. The
presentation also connects contemporary shifts in species
altitudinal and latitudinal ranges with climate warming. A
new figure provides a graphic representation of a metapopu-
lation (of butterflies).

In chapter 11, the use of r,_, intrinsic rate of increase,
is clarified and corrected by limiting it to the logistic growth
model; the model for exponential growth simply uses r, per
capita rate of increase. A discussion of the significance of
immigration and emigration to human populations connects
back to the introduction to population dynamics in chapter 10.
Human population statistics have been updated to 2011.

In chapter 12, Charnov’s newer planar life history clas-
sification of birds, mammals, and lizards has been substituted
for his earlier life history cube.

In chapter 14, the aeroecology thread is continued with
two sections on bat foraging, including several new figures.
In the first, evidence for bird versus bat limitation of foli-
age arthropods in tropical lowland forest is examined. The
second section is a new applications feature focused on the
economic value of pest control by bats.

In chapter 16, the new applications feature examines
urban diversity, forming part of the urban ecology thread in
this edition.

In chapter 19, there is a new discussion of the stoichi-
ometry of aquatic vertebrates. The role of plants in nutrient



dynamics has been strengthened, including an improved

presentation of the Hubbard Brook whole watershed experi-

ment, which is tied to studies on the role of vegetation in lim-
iting nutrient losses following the Yellowstone fires. A new
application featuring the influence of citics on nutrient fluxes
continues the urban ecology thread.

In chapter 20, including two new photos illustrating the
extent of glacial retreat during historic times has strength-
ened the presentation of succession at Glacier Bay, Alaska.

In chapter 23, the Antarctic ozone hole discussion has
been updated to 2010, including 32 years of data from NASA

fitted with a highly significant curve, suggesting initial stages

of ozone Trecovery.

Features Designed

with the Student in Mind

The features of this textbook are unique and were carefully
planned to enhance the students’” comprehension of ecology.
All chapters are based on a distinctive learning system, fea-

turing the following key components:

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.
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Preface XV

Concepts: The goal of this book is to build a foundation of
ecological knowledge around key concepts. These key con-
cepts are listed after the chapter introduction to alert the
student to the major topics to follow, and to provide a place
where the student can find a list of the important points of
each chapter. The sections in which concepts are discussed
reinforce concepts with a focus on published studies. This
case-study approach supports the concepts with evidence,
and introduces students to the methods and people that have
created the discipline of ecology. Each concept discussion
ends with a series of concept review questions to help stu-

dents test their knowledge.
Illustrations: A great deal of effort has been put into the
development of illustrations, both photographs and line art.
The goal has been to create more etfective pedagogical tools
through skillful design and use of color, and to rearrange the
traditional presentation of information in figures and cap-
tions. Much explanatory material is located within the illus-
trations, providing students with key information where they

need it most.

“I love the boxes in the illustrations! I think they facilitate
both the reading and comprehension for the students. I think

this style is the most helpful with the graphs and charts.”
—Tatiana Roth

Coppin State College
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Applicatieons: Many undergraduate students want to know
Jow slsiract sdeas and general relationships can be applied to
e scological problems facing us all. They are concerned with
e practical side of ecology and want to know more about the
Sools of science. Including a few applications in each chapter
motivates students to learn more of the underlying principles
of ecology. In addition, it seems that environmental problems
are now so numerous and so pressing that they have erased a
once easy distinction between general and applied ecology.

“The idea of Applications sections in the chapter is excellent,”
—Frank S. Gilliam
Marshall University

“Investigating the Evidence” Boxes: These important read-
ings offer “mini-lessons” on the scientific method, emphasizing
statistics and study design. They are intended to present a broad
outline of the process of science, while also providing step-by-
step explanation. The series of boxes begins in chapter | with an
overview of the scientific method, which provides a conceptual
context for more specific material in the next 21 chapters. The
last reading wraps up the series with a discussion on electronic
literature searches. Each Evidence box ends with one or more
questions, under the heading “Critiquing the Evidence,” which
are designed to stimulate critical thinking about the box content.

“What I really like are the Investigating the Evidence
(boxes) scattered through the chapters. This is an absolutely
brilliant way to encourage quantification, especially if there
is no lab associated with the course.”
—Peter E. Busher
Boston University

End-of-Chapter Material:

* Summary 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 estab-
lished in the main body of the chapter.

Note: Updated Suggested Readings are now located on the
book’s website at www.mhhe.com/molles6e.

End-of-Book Material:

* Appendixes One appendix, “Statistical Tables” is
available to the student for reference. Answers to Concept
Review questions and answers to Critiquing the Evidence
are now available on the book’s website at www.mhhe.
com/molles6e.

* 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.

¢ Index

“This text is extraordinarily well integrated. The recurring
emphasis of how the scientific method and process are used
within the methods used in each case study is very well done.”
—Thomas Pliske
Florida International University

MeGraw-Hill ConnectPlus® Ecology is a web-based assign-
ment and assessment platform that gives students the means
to better connect with their coursework, with their instruc-
tors, and with the important concepts that they will need to
know for success now and in the future.

With McGraw-Hill Connect® Ecology, instructors can
deliver assignments, quizzes and tests online. Nearly all the
questions from the text are presented in an autogradable for-
mat and tied to the text’s learning objectives.

IECOLOGY

* Instructors can edit existing questions and author entirely
new problems.

* Track individual student performance—by question,
assighment or in relation to the class overall—with
detailed grade reports.

* Integrate grade reports easily with Learning Management
Systems (LMS) such as WebCT and Blackboard®. And
much more,

By choosing Connect Ecology, instructors are providin g
their students with a powerful tool for improving academic
performance and truly mastering course material. Connect
Ecology allows students to practice important skills at their
own pace and on their own schedule. Importantly, students’
assessment results and instructors’ feedback are all saved
online—so students can continually review their progress
and plot their course to success.

Some instructors may also choose ConnectPlus Ecol-
ogy for their students. Like Connect Ecology, ConnectPlus
Ecology provides students with online assignments and
assessments, plus 24/7 online access to an eBook—an online
edition of the text—to aid them in successfully completing
their work, wherever and whenever they choose.
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McGraw-Hill Higher Education and Blackboard® have
teamed up. What does this mean for you?

1. Your life, simplified. Now you and your students can
access McGraw-Hill Connect and Create'™ right from
within your Blackboard course—all with one single
sign-on. Say goodbye to the days of logging in to mul-
tiple applications.

. Deep integration of content and tools. Not only do
you get single sign-on with Connect and Create, you also
get deep integration of McGraw-Hill content and content
engines right in Blackboard. Whether you’re choosing a
book for your course or building Connect assignments,
all the tools you need are right where you want them—
inside of Blackboard.

3. Seamless gradebooks. Are you tired of keeping mul-
tiple gradebooks and manually synchronizing grades
into Blackboard? We thought so. When a student com-
pletes an integrated Connect assignment, the grade for
that assignment automatically (and instantly) feeds your
Blackboard grade center.

4. A solution for everyone. Whether your institu-
tion is already using Blackboard or you just want to
try Blackboard on your own, we have a solution for
you. McGraw-Hill and Blackboard can now offer
you easy access to industry leading technology and
content, whether your campus hosts it, or we do. Be
sure to ask your local McGraw-Hill representative for
details.

e CI

Craft your teaching resources to match the way you teach!
With McGraw-Hill Create™, you can easily rearrange
chapters, combine material from other content sources,
and quickly upload content you have written, like your
course syllabus or teaching notes. Find the content you
meed in Create by searching through thousands of lead-
img McGraw-Hill textbooks. Arrange your book to fit
vour teaching style. Create even allows you to personalize
vour book’s appearance by selecting the cover and adding
¥our name, school, and course information. Order a Cre-
zt= book and you’ll receive a complimentary print review
copy in 3-5 business days or a complimentary electronic
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review copy (eComp) via in e-mail in minutes. Go to
www.mcgrawhillcreate.com today and register to expe-
rience how McGraw-Hill Create empowers you to teach
your students your way.

www.mhhe.com/mollesecologyte

This text-specific website offers an extensive array of teach-
ing tools. In addition to all of the student assets available, this
site includes:

* Answers to review questions

» Class activities

» Powerpoint® Lecture presentations
* Interactive world maps

Presentation Center

Accessed from the instructor side of your textbook’s website,
Presentation Center’s dynamic search engine allows you to
explore by discipline, course, textbook chapter, asset type, or
keyword. Simply browse, select, and download the files you
need to build engaging course materials. All assets are copy-
righted by McGraw-Hill Higher Education but can be used
by instructors for classroom purposes. Instructors will find
the following digital assets for Ecology: Concepts and Appli-
cations, Sixth Edition at www.mhhe.com/mollesecology6e

» Color Art Full-color digital filer of ALL illustrations in
the text can be readily incorporated into lecture presenta-
tions, exams, or custom-made classroom materials.

* Photos Digital files of ALL photographs from the text
can be reproduced for multiple classroom uses.

« Additional Photos Full-color bonus photographs are
available in a separate file.

« Tables Every table that appears in the text is provided in
electronic format.

* Animations Full-color animations that illustrate many
different concepts covered in the study of ecology are
available for use in creating classroom lectures, testing
materials, or online course communication. The visual
impact of motion will enhance classroom presentations
and increase comprehension.

* PowerPoint® Lecture Outlines Ready-made presenta-
tions written by Peter Stiling that combine art and photos
and lecture notes are provided for each of the 23 chapters
of the text. These outlines can be used as they are, or tai-
lored to reflect your preferred lecture topics and sequences.

» PowerPoint® Slides For instructors who prefer to create
their lectures from scratch, all illustrations, photos, and
tables are preinserted by chapter into blank PowerPoint
slides for convenience.

Test Bank

The test bank confains a variety of questions. This comput-
erized test bank that uses testing software to quickly create
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customized exams is available on the text website, The user-
friendly program allows instructors to search for questions
by topic or format, edit existing questions or add new ones;
and scramble questions for multiple versions of the same
test. Word files of the test bank questions are provided
for those instructors who prefer to work outside the test-
generator software.

Annual Editions: Environment 11/12
by Sharp
ISBN 978-0-07-351558-8

Annual Editions is a compilation
of current articles from the best
of the public press. The selections
explore the global environment, the
worlds’s energy, the biosphere, natural
resources, and pollution.

Taking Sides: Clashing Views on
Environmental Issues,
Fourteenth Edition by Easton
ISBN 978-0-07-351446-8

Taking Sides presents current contro-
versial issues in a debate-style format
designed to stimulate student interest
and develop critical thinking skills.
Each issue is thoughtfully framed
with an issue summary, an issue
introduction, and a postscript or challenge questions. An
online Instructor’s Resource Guide with testing material is
available.

Classic Edition Sources: Environmental Studies

Fourth Edition by Thomas Easton
ISBN 978-0-07-352764-2

Sources brings together selections of enduring intellec-
tual value—classic articles, book excerpts, and research
studies—that have shaped ecology and environmental sci-
ence. Edited for length and level, the selections are orga-
nized topically.

An annotated table of contents provides a quick and easy
review of the selections. Supported by an online instructor’s
Resource Guide that provides a complete synopsis of each
selection. guidelines for discussing the selection in class, and
testing materials.

Ecology Laboratory Manual, by Vodopich
(ISBN: 978-0-07-338318-7;
MHID: 0-07-338318-X)

Darrell Vodopich. co-author of Biology Laboratory Man-
ual, has written a new lab manual for ecology. This lab
manual offers straightforward procedures that are doable in
a broad range of classroom, lab, and field situations. The
procedures have specific instructions that can be taught by
a teaching assistant with minimal experience as well as by
a professor.

Student Atlas of Environmental
Issues, by Allen

(ISBN: 978-0-69-736520-0;
MHID: 0-69-736520-4)

This atlas is an invaluable pedagogical
tool for exploring the human impact on
the air, waters, biosphere, and land in
every major world region. This infor-
mative resource provides a unique
combination of maps and data that help students understand
the dimensions of the world’s environmental problems and
the geographic basis of these problems.
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