Yuu are living in the Age of Ecology, and as a citizen
vou ought to learn something about this subject
which forms the cutting edge of the major problem ol
climate change. There has been a revolution of human
thinking in the last 60 years that has centered on the
relationship between humans and their environment.
[he broader policy problems this revolution has
brought forward are the focus of the "green” movement,
the applied scientific problems of ecological pest man-

agement, conservation, and fishing, and the heart of

environmental science and ecosystermhealth, The basic
science behind it all is the science of ecology. Sustain-
ability is the mantra of all our politicians, and environ-
mental problems including conservation and climate
change are now common subjects in the daily media.
Just as it is useful to know something about physics
il you wish to be an engineer, it is useful to learn some
thing about ecology if you wish to understand the prob-
lems humans face with sustaining their environment,

This text is dedicated to presenting to vou the outlines of

the science of ecology. [f you understand how the natu-
ral world works, vou will be better poised to understand
the Age of Ecology as it unfolds, and 1o think and vote
with an ecological conscience.

Two dilemmas face the textbook writer. First, the
writer must plot a course that will place the book
serenely between the pitfalls of the past and the band-
wagons of the present. We all recognize the pitfalls of the
past, and any text has an obligation 1o point out some of
these lest history repeat itsell, We do not do as well at
recognizing the pitfalls of the preseni—at recognizing
which of the current bandwagons in ecology are endur-
ing and which are ephemeral. Science, like most subjects
of human endeavor, is subject to bandwagons, only
some of which are useful for our long-term understand-
ing. Second, the writer must create a textbook that
pleases not only the students but also their instructors. |
have strived to make this book readable, and the greatest
compliment any text can get is that students think it is
readable and interesting,

Each chapter in this book attempts 1o raise a ques-
tion about how populations and communities operate
in nature, and to give you enough information that you
can think about it intelligently. If vou need more infor-
mation, a list of suggested readings is a good starting
point. Each chapter also ends with a series of questions
and problems that are devised to stimulate thought. |

have not provided answers to these questions, For many
of them the answer is not yet known. An overview ques
tion at the end of each chapter is a still more general
question that may be the focus of a class discussion.
Many overview questions are action-oriented. A key
focus of much ecological thought ought to be “What are
the practical consequences of this idea?”

In this edition | have consolidated the chapters on
geographic distribution and expanded the section on
community dynamics. | have added a chapter on ecosys
tem dynamics under changing climates, and updated all
the material on ecosystem health and human impacts. |
have tried to emphasize the historical development of
ecology by adding profiles of famous ecologists, Science
is a human activity and the scientists who have built
ecology and are building it today are themselves interest-
ing characters worthy of more recognition. 1 have exten-
sively revised all of the chapters, particularly those on
conservation biology, community organization, and pri-
mary production, and strengthened the integration of
evolutionary and functional ecology. Conservation biol-
ogy is a focus for practical problems that cry out for
ecological understanding and is one of the strong
growth points of ecological science. Many of the
attempts to converse biodiversity hinge on concepts of
community organization that need careful thoughit and
analysis. Many chapters deal with ecological attributes
and their evolutionary background. Ecologists can ben-
efit by stepping back and looking at ecological systems
in an evolutionary perspective, and students ol evolu-
tion can benefit from knowing how ecological systems
function, for they cannot otherwise understand natural
selection. | have added essays in many chapters to illus
trate some of the kinds of problems and questions ecol-
ogists deal with in their attempt to understand nature.

This book is my own attempt to present modern
ecology as an interesting and dynamic subject. Beneath

the variety of approaches that characterize modern ecol
ogy lie a few basic problems that 1 have attempted to
sketch. 1 have placed special emphasis on problems and
have illustrated them by examples chosen as diversely as
possible from the plant and animal kingdoms. This
book is not an encyclopedia of ecology but an introduc-
tion to its problems. 1tis not descriptive ecology and will
not tell students about the ecology of the seashore or the
ecology ol the alpine tundra. It approaches ecology as a
series of problems, problems confined neither to the
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seashore nor to the alpine tundra but are sufficiently
general to be studied in either area.

To understand the problems of ecology, students
must have some background in biology and mathemat-
ics, Students will find that they can understand ecology
without knowing any mathematics but that mathemat-
ics is necessary for those who wish to proceed beyond
the simplest level of analysis. Ecology is not a haven for
peaple who cannot do mathematics, and in this respect
it is no different from chemistry and physics. Statistics
and calculus are useful but not essential for an under-
standing of this book, T present mathematical analyses
step by step and illustrate them with graphs, Students
wha cannot follow the mathematics should be able 1o
get the essence of the arguments from the graphs.

The problems of ecology are "biclogical” problems
and will be solved not by mathematicians but by biolo-
giats. Students will find that, contrary 1o the impression
they get from other sources, the problems of ecology
have not all been solved. A start has been made in solv-
ing many ecological problems, and 1 cannot give the
“answer” (o many of the problems [ discuss. Controver-
sies are common in ecolopy, and an important pan of
ecolopical training is appreciating the controversies and
trying to understand why people may look at the same
data and vet reach opposite conclusions,

Students can learn much about the science of ecol
ogy by analyzing one of its controversies. If you think
that ecologists have the answer to most of our environ-
mental questions, vou will be surprised when you look
into the variety of ecological controversies. Controversy
is not a sign of weak science, and to appreciate contro-
versies vou should try to find out the scope of the con-
troversy and what kinds of observations are needed to
solve it. Many of the environmental controversies of our
day. such as climate change, involve a mixture of scien-
tific facts and policy decisions. Scientific facts alone do
not determine policy, but policy without a solid scien-
tific grounding is doomed. The relevant scientific facts
are never completely known for many environmental
problems, and we must decide what to do in the face of
uncertainty, Interim policy decisions always point out
the need for more scientific analysis, and there must be
a continuous feedback loop between policy and all the
environmental sciences, including ecology.

Good ecology is quantitative, At the end of many of
the quantitative chapters, problems are included
because no one can appreciate the quantitative aspects
of ecology without going through some of the calcula
tions. Most of the calculations are simple, but 1 have
tried to leave some of them open-ended so that inter-
ested students can carry on under their own steam.

If there is a message in this book, it is a simple one:
progress in answering ecological questions comes when

experimental techniques are used. The habit of asking,
“What experiment could answer this question?” is the
most basic aspect of scientific method that students
should learn to cultivate, When there is controversy, ask-
ing this question can cut to the heart of the matter,

Technical terms in this book are kept to a minimuny;
labeling with words should not be confused with under-
standing. The key words at the start of each chapter, the
glossary of technical words, together with the indexes,
should cover most technical ecological definitions,

| thank my many friends and colleagues who have
contributed to formulating and clarifving the material
presented here. In particular | thank my UBC colleagues
Dennis Chitty, Judy Myers, the late Jamie Smith, Carl
Walters, and Tony Sinclair for their assistance. Brian
Walker and the many ecologists at CSIRO Sustainable
Ecosystems and Jim Hone and colleagues at the Univer-
sity of Canberra all deserve thanks for answering endless
queries during the preparation of this edition. My wife
Alice Kenney helped with the entire revision and sug-
gested many improvements. | also thank the many pro-
fessors who provided advice and reviews for this edition:
Kama Almasi, University of Wisconsin = Stevens Point;

falter Carson, University of Pittsburgh; William

Cooper, Indiana University = Purdue University; Steve
Frankel, Mortheastern Illinois University; John Gats,
Ohio Wesleyan University; Wavne Goodey, University of
British Columhbia; Anne-Marie Hoskinson, Georgia
Tech; Eric Jones, Mary Baldwin College; Carl Kloock,
California State University, Bakersfield; Deborah Marr,
Indiana University South Bend; Michael Mazurldewicz,
University of Southern Maine; John McCreadie, Univer-
sity of South Alabama; Shawn NMordell, 5t Louis Lniver-
sity; Daniel R. Papaj. University of Arizona; William
Pearson, University of Louisville; Melanie Rathburn,
Boston University; Rick Relvea, University of Pittsburgh;
Erik Scully, Towson University; Monica Tischler, Bene-
dictine Liniversity; loe von Fischer, Colorado State Uni-
versity; Fred Wasserman, Boston University; Marc
Weissburg, Georgia Tech; to these | am most grateful.

Thanks o Star Mackenzie, Deborah Gale, Anna
Amato, Erin Mann, and Lori Newman, at Benjamin
Cummings who did more than their share of editorial
and production work w help improve this edition.
Finally I want to thank the real authors of this book, the
hundreds of ecologists who have toiled in the field and
laboratory to extract from the study of organisms the
concepts discussed here. A person’s life work may be
boiled down to a few sentences in a book, and we ecol-
ogists owe a debt that we cannot pay to our intellectual
ancestors,
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