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We believe that ecology should be a part of a liberal
education. It is essential that students who major in
such diverse fields as economics, sociology, engineer-
ing, political science, history, English, and the like
have some basic understanding of ecology for the sim-
ple reason that it impinges on their lives. They cannot
appreciate or arrive at informed opinions on such
highly politicized environmental issues as clean air and
water, wetland preservation, endangered species, log-
ging, ozone depletion, global warming, flood control,
and myriad of issues without a grounding in ecologi-
cal concepts. Elements of Ecology not only presents the
principles of ecology but shows their relationship to
today’s most pressing environmental issues in a way
that is meaningful to students.

Fourth Edition Update

Elements of Ecology is a continually evolving textbook.
As this textbook is used primarily in nonmajors
courses, we realized that the material required a
greater infusion of the human element. This updated
edition incorporates new content and features that
demonstrate the relevance of ecology and includes in-
novative new web solutions.

UPDATED FEATURES

New Ecological Application essays that appear at the
end of each of the text’s six parts demonstrate to stu-
dents the real-world relevance of the ecological con-
cepts they have learned. For instance, the application
essay in Part V, “Ecosystems” discusses the ecological
problems caused by the American obsession with
green lawns.

Chapter 26, Global Environmental Change, has
been significantly revised to include research on cur-
rent issues and new and updated references.

New Elements of Ecology Companion Website
features all the art as well as some photos from the
text. This website also provides resources such as
Ecology Web links, on-line quizzing, creation of indi-
vidualized syllabi, threaded discussions groups, and
on-line content. This website can be accessed from
http://www.awlonline.com/bc.

New Biology Labs On-Line

At http://biologylab.awlonline.com, this on-line, in-
teractive complement to a traditional lab lets students
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conduct simulated experiments. Instructors can tailor
the labs to individual courses and different levels of
difficulty. Students can explore DemographyLab and
EvolutionLab.

New The Biology Place™ at www.biology.com is a
web-based learning environment which includes in-
teractive tutorials, investigative learning activities, lab
simulations, and quizzes.

Fourth Edition Revisions

The changes in this edition mark a major departure
from the organization and style of previous editions
and from other ecological textbooks. Our goal in mak-
ing this dramatic shift is to make ecology more acces-
sible to nonmajors. For this reason we have employed
a different pedagogical approach in Parts I through V
by discussing a key concept in each section and intro-
ducing it with a conceptual statement. These sentence
headings become the focal point of each section. The
organization of the chapter summaries is now a hier-
archy of related topics identified by brief headings.
Such groupings enable students to see how the con-
cepts in the chapter fit together.

We have retained the organization of Part VI, “A
Guide to Ecosystems,” specifically to emphasize in a
descriptive way the structure and functions of the var-
ious ecosystems and the human effects on them.

We have tightened the text and shifted its empha-
sis to reflect our major objective of providing an ac-
cessible introduction to ecology for nonmajors. Three
new opening chapters ground the reader in essentials:
the scientific method in ecology; homeostasis and
adaptation, which keep the organism in tune with its
environment; and the key processes of photosynthe-
sis, assimilation, and decomposition, which are the
basis of all ecological processes.

The chapters on natural selection and speciation
are at the end of Part III, “Populations,” because non-
majors need some background on population forces in
order to grasp the natural selection process.

We have incorporated human disturbances, en-
vironmental problems such as pollution, and other
topics of applied ecology into their appropriate con-
ceptual chapters, rather than treating the material
in “afterthought” chapters, and have included a chap-
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ter on a topic of particular concern: global climate
change.

Because this is a nonmajors textbook, we have de-
liberately held to a minimum the amount of mathe-
matics, chemistry, and physics. Of course, in ecology
you cannot completely escape math and chemistry.
Where they are essential to the topic, we have tried to
explain them clearly. In a number of places we have
placed this material in special boxes entitled Quanti-

fying Ecology.

HALLMARK FEATURES

Special features of this edition make learning easy:

* Unique modular format. With complete con-
cept statements at the beginning of each module,
the text helps students focus on the core concepts
by dividing chapter material into manageable
amounts of information.

* Dynamic four-color art engages and maintains
students’ interest.

* The text’s clear descriptive approach helps stu-
dents appreciate and understand ecology without
overwhelming them with excessive amounts of
quantitative information.

* Pedagogy including chapter opening objectives,

chapter summaries, study questions, bold face key

terms, and an extensive glossary increases
students’ retention and understanding of key
concepts.

“Focus on Ecology” boxes contain real-world

examples of ecological principles.

* “Quantifying Ecology” boxes clarify mathemat-
ical or quantitative aspects of ecology.

ILLUSTRATION PROGRAM

The fourth edition introduces four-color illustrations.
Retained in black and white are the outstanding origi-
nal pen-and-ink drawings of the late Ned Smith that
date back to the first edition, as well as a number of
pen-and-ink illustrations by Robert Leo Smith, Jr.,
that are most effective in their original format.

PRINT SUPPLEMENTS

A set of supplementary materials support the
instructor:

* A combined Instructor’s Manual by Robert Leo
Smith and Test Bank by Edmund E. Bedecarrax
and Eugene J. Fenster.

* Computerized Test Banks for Macintosh and
Windows.
* A set of 72 four-color Transparency Acetates

MEDIA SUPPLEMENTS

Elements of Ecology Companion Website
http://www.awlonline.com/bc

A rich Web site that allows instructors to offer on-line
quizzing, create syllabi, conduct threaded discussion
groups, and administer on-line content. This website
also provides on-line access to all the art and some of
the photos in the text.

Biology Labs On-Line
http://biologylab.awlonline.com

This on-line, interactive complement to a traditional
lab lets students conduct simulated experiments. In-
structors can tailor the labs to individual courses and
different levels of difficulty. Explore DemographyLab
and EvolutionLab.

The Biology Place™ www.biology.com

A web-based learning environment which includes in-
teractive tutorials, investigative learning activities, lab
simulations, and quizzing.

ORGANIZATION

We have divided this text into six related parts with
numerous cross-references and an ever-broadening
focus. Part I sets the stage. Chapter 1 explains what
ecology is, how it relates to other sciences, and how
ecologists use scientific methods. Chapter 2 intro-
duces the concept of homeostasis and the intimate
connection between organism and environment.
Chapter 3 introduces the three processes basic to life:
the fixation of carbon-based energy in photosynthesis
and the use of that energy in assimilation and respira-
tion. These chapters provide a conceptual framework
for the chapters to come.

Part II begins with individual organisms. It ex-
plores how organisms interact with their physical en-
vironment. Chapters 4 through 10 each focus on a
significant condition for life.

Part III turns to the biological environment—the
other organisms with which an individual shares the
environment and interacts. Chapter 11 introduces the
population and its major properties—density, distrib-
ution, and age structure. Chapter 12 looks at the rela-
tionships among individuals reflected in various life
history patterns, including mating and reproductive
strategies. Much of this chapter falls into the category
of behavioral ecology. Chapter 13 explores population
growth, tying it to mortality, natality, and survivor-



ship. Regulation of population growth involves in-
traspecific competition, covered in Chapter 14. Intro-
duced in this chapter are the concepts of density and
growth in plants, dispersal, and social behavior. Or-
ganisms have to deal not only with individuals of their
own species, but with other species as well. These re-
lationships include interspecific competition, preda-
tion, parasitism, and mutualism, the topics of Chapter
15 through 17. The impact of humans on natural pop-
ulations has a chapter of its own. Chapter 18 looks at
exploitation, restoration, conservation, and pest con-
trol. It introduces the concepts of sustained yield and
integrated pest management. Part II culminates in
Chapter 19. It introduces natural selection, popula-
tion genetics, and speciation, concepts crucial to the
management of endangered species.

Part IV broadens the focus from the population
to the community. A thin line separates population
ecology from community ecology. Chapter 20 intro-
duces the concept of community, its vertical structure
and horizontal patterns, and the concepts of domi-
nance and diversity. Chapter 21 explores the spatial
and temporal dynamics of the community, with the
emphasis on the concepts of edge, succession, and is-
land biogeography. Basic processes that affect com-
munity structure and that drive community change are
explored in Chapter 22.

Part V, broader still, explores ecosystem dynam-
ics. Chapter 23 presents the concept of the ecosystem
and primary and secondary production. How energy
flows through the ecosystem is the topic of Chapter
24. Tt discusses trophic levels, food chains, and food
webs. Chapter 25 explores major biogeochemical cy-
cles and examines how humans have intruded upon
them. A more detailed look at the carbon cycle and
human intrusions upon it form the basis for Chapter
26, which deals with the looming problem of global
climate change and associated environmental change.

Part VI covers the whole range of the Earth’s
ecosystems. These chapters provide examples of the
physical structure of communities, nutrient cycling,
energy flow, and human intrusions. They equip the
student to enter many of the ecopolitical debates of
today that will affect the ecosystems of tomorrow.

Terrestrial ecosystems are covered in Chapters 27
to 31. The Human Impact Sections in these chapters
discuss the effects of overgrazing (Chapter 27), urban-
ization and increasing desertification (Chapter 28),
mining, oil drilling, and timber exploitation (Chapter
29), timber harvest and fragmentation (Chapter 30),
and deforestation (Chapter 31). Freshwater ecosys-
tems occupy three chapters, Chapters 32 to 34. Spe-
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cial topics of interest are the effects of pollution on
lakes and ponds (Chapter 32), the value and demise of
wetlands (Chapter 33), and the impact of dams and
channelization on flowing water ecosystems (Chapter
34). The last three chapters, Chapters 35 to 37, ex-
plore the marine environment and the effects of de-
velopment, habitat destruction, and oil and toxic
pollution on marine ecosystems.
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