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The first edition of Elements of Ecology appeared in 1976 as
a short version of Ecology and Field Biology. Since that time,
Elements of Ecology has evolved into a textbook intended
for use in a one-semester introduction to ecology course.
Although the primary readership will be students majoring
in the life sciences, in writing this text we were guided by
our belief that ecology should be part of a liberal education.
We believe that students who major in such diverse fields as
economics, sociology, engineering, political science, law, his-
tory, English, languages, and the like should have some basic
understanding of ecology for the simple reason that it has an
impact on their lives.

New for the Ninth Edition

For those familiar with this text, you will notice a number of
changes in this new edition of Elements of Ecology. In addi-
tion to dramatic improvements to the illustrations and updat-
ing many of the examples and topics to reflect the most recent
research and results in the field of ecology, we have made a
number of changes in the organization and content of the text.
An important objective of the text is to use the concept of adap-
tation through natural selection as a framework for unifying the
study of ecology, linking pattern and process across the hierar-
chical levels of ecological study: individual organisms, popu-
lations, communities, and ecosystems. Many of the changes
made in previous editions have focused on this objective, and
the changes to this edition continue to work toward this goal.

Treatment of Metapopulations

Beginning with the 7" Edition we included a separate chapter
covering the topic of metapopulations (Chapter 12, 8" edition)
for the first time. It was our opinion that the study of metapop-
ulations had become a central focus in both landscape and con-
servation ecology and that it merited a more detailed treatment
within the framework of introductory ecology. Although this
chapter has consistently received high praise from reviewers,
comments have suggested to us that the chapter functions more
as a reference for the instructors rather than a chapter that is
directly assigned in course readings. The reason for this is that
most courses do not have the time to cover metapopulations
as a separate subject, but rather incorporate an introduction to
metapopulations in the broader context of the discussion of
population structure. To address these concerns, in the 9" edi-
tion we have deleted the separate chapter on metapopulations
and moved the discussion to Chapter 19: Landscape Dynamics.

Expanded Coverage of Landscape Ecology

The incorporation of metapopulation dynamics into Chapter 19
was a part of a larger, overall revision of Landscape Dynamics
in the 9" edition. Chapter 19 has been reorganized and now
includes a much broader coverage of topics and presentation of
current research.

Reorganization of Materials Relating
to Human Ecology

In the past three editions, the ecology of human-environment
interactions has been presented in Part Eight-Human Ecology.
This section of the text has been comprised of three chapters
that address three of the leading environmental issues: envi-
ronmental sustainability and natural resources; declining bio-
diversity; and climate change. The objective of these chapters
was to illustrate how the science of ecology forms the founda-
tion for understanding these important environmental issues.
Based on current reviewer comments it appears that although
instructors feel that the materials presented in Part Eight are
important, most are not able to allocate the time to address
these issues as separate topics within the constraints of a sin-
gle-semester course. The question then becomes one of how to
best introduce these topics within the text so that they can be
better incorporated into the structure of courses that are cur-
rently being taught.

After much thought, in the 9™ edition we have addressed
issues of human ecology throughout the text, moving most of
the topics and the materials covered in Part Eight to the various
chapters where the basic ecological concepts that underlying
these topics are first introduced. The topics and materials that
we covered in Chapter 28 (Population Growth, Resource Use
and Environmental Sustainability) and Chapter 29 (Habitat
Loss, Biodiversity, and Conservation) of the 8" edition are
now examined in the new feature, Ecological Issues and
Applications, at the end of each chapter. This new feature cov-
ers a wide range of topics such as ocean acidification, plant
response to elevated atmospheric carbon dioxide, the develop-
ment of aquatic “dead zones™ in coastal environments, sustain-
able resource management, genetic engineering, the conse-
quences of habitat loss, and the conservation of threatened and
endangered species.

New Coverage of the Ecology

of Climate Change

Although topics addressed in Chapters 28 and 29 of the g
edition are now covered throughout the text in the Ecological
Issues and Applications sections, the topic of global climate
change (Chapter 30, 8 edition) is addressed in a separate
chapter — Chapter 27 (The Ecology of Climate Change) in the
9 edition. Given the growing body of ecological research re-
lating to recent and future projected climate change, we feel
that it is necessary to cover this critical topic in an organized
fashion within the framework of a separate chapter. This new
chapter, however, is quite different from the chapter covering
this topic in the 8th edition, which examined an array of top-
ics relating to the greenhouse effect, projections of future cli-
mate change, and the potential impacts on ecological systems,
agriculture, coastal environments and human health. In the gth
edition we have focused on the ecology of climate change,
presenting research that examines the response of ecological
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systems (from individuals to ecosystems) to recent climate
change over the past century, and how ecologists are trying to
understand the implications of future climate change resulting
from human activities.

Updated References and Research Case
Studies to Reflect Current Ecological

Research

It is essential that any science textbook reflect the current ad-
vances in research. On the other hand, it is important that they
to provide an historical context by presenting references to the
classic studies that developed the basic concepts that form the
foundation of their science. In our text we try to set a balance
between these two objectives, presenting both the classic re-
search studies that established the foundational concepts of
ecology, and presenting the new advances in the field. In the gth
edition we have undertaken a systematic review of the research
and references presented in each chapter to make sure that they
reflect the recent literature. Those familiar with the 8" edition
will notice significant changes in the research case studies pre-
sented in each chapter.

Updated Field Studies

The Field Studies features function to introduce students to
actual scientists in the field of ecology, allowing the reader
to identify with individuals that are conducting the research
that is presented in text. The body of research presented also
functions to complement the materials/subjects presented in
the main body of the chapter. In the 9™ edition we have up-
dated references for the researchers who were profiled in the
8™ edition. In addition, two new Field Studies features have
been added to Chapter 5 (Adaptation and Natural Selection)
and Chapter 8 (Properties of Populations). These two new fea-
tures profile scientists whose research is in the new and grow-
ing fields of ecological genetics.

Redesign of Art Program

For the 9" edition, the entire art program was revised to bring
a consistent and updated presentation style throughout the text,
with the added benefit of using color to highlight and clarify
important concepts.

Structure and Content

The structure and content of the text is guided by our basic
belief that: (1) the fundamental unit in the study of ecology
is the individual organism, and (2) the concept of adaptation
through natural selection provides the framework for unifying
the study of ecology at higher levels of organization: popula-
tions, communities, and ecosystems. A central theme of the
text is the concept of trade-offs—that the set of adaptations
(characteristics) that enable an organism to survive, grow, and
reproduce under one set of environmental conditions inevita-
bly impose constraints on its ability to function (survive, grow,
and reproduce) equally well under different environmental
conditions. These environmental conditions include both the
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physical environment as well as the variety of organisms (both
the same and different species) that occupy the same habitat.
This basic framework provides a basis for understanding the
dynamics of populations at both an evolutionary and demo-
graphic scale.

The text begins with an introduction to the science of
ecology in Chapter 1 (The Nature of Ecology). The remain-
der of the text is divided into eight parts. Part One examines
the constraints imposed on living organisms by the physical
environment, both aquatic and terrestrial. Part Two begins by
examining how these constraints imposed by the environment
function as agents of change through the process of natural se-
lection, the process through which adaptations evolve. The re-
mainder of Part Two explores specific adaptations of organisms
to the physical environment, considering both organisms that
derive their energy from the sun (autrotrophs) and those that
derive their energy from the consumption and break-down of
plant and animal tissues (heterotrophs).

Part Three examines the properties of populations, with an
emphasis on how characteristics expressed at the level of the in-
dividual organisms ultimately determine the collective dynam-
ics of the population. As such, population dynamics are viewed
as a function of life history characteristics that are a product of
evolution by natural selection. Part Four extends our discussion
from interactions among individuals of the same species to in-
teractions among populations of different species (interspecific
interactions). In these chapters we expand our view of adapta-
tions to the environment from one dominated by the physical
environment, to the role of species interactions in the process of
natural selection and on the dynamics of populations.

Part Five explores the topic of ecological communi-
ties. This discussion draws upon topics covered in Parts Two
through Four to examine the factors that influence the distribu-
tion and abundance of species across environmental gradients,
both spatial and temporal.

Part Six combines the discussions of ecological commu-
nities (Part Five) and the physical environment (Part One) to
develop the concept of the ecosystem. Here the focus is on the
flow of energy and matter through natural systems. Part Seven
continues the discussion of communities and ecosystems in the
context of biogeography, examining the broad-scale distribu-
tion of terrestrial and aquatic ecosystems, as well as regional
and global patterns of biological diversity. The book then fin-
ishes by examining the critical environmental issue of climate
change, both in the recent past, as well as the potential for fu-
ture climate change as a result of human activities.

Throughout the text, in the new feature, Ecological Issues
& Applications, we examine the application of the science of
ecology to understand current environmental issues related to
human activities, addressing important current environmental
issues relating to population growth, sustainable resource use,
and the declining biological diversity of the planet. The objec-
tive of these discussions is to explore the role of the science
of ecology in both understanding and addressing these critical
environmental issues.

Throughout the text we explore the science of ecology by
drawing upon current research, providing examples that enable



the reader to develop an understanding of species natural his-
tory, the ecology of place (specific ecosystems), and the basic
process of science.
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Scientists collect blood samples from a sedated lioness that has been fitted with a GPS tracking collar
as part of an ongoing study of the ecology of lions inhabiting the Selous Game Reserve in Tanzania.

CHAPTER GUIDE

1.

T

s W

1

N

W

Ecology Is the Study of the Relationship between Organisms and Their
Environment

Organisms Interact with the Environment in the Context of the Ecosystem
Ecological Systems Form a Hierarchy

Ecologists Study Pattern and Process at Many Levels

Ecologists Investigate Nature Using the Scientific Method

Models Provide a Basis for Predictions

Uncertainty Is an Inherent Feature of Science

Ecology Has Strong Ties to Other Disciplines

The Individual Is the Basic Unit of Ecology

COLOGICAL Issues & Applications History



