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preface

he Earth is now in a critical period for the survival of its
natural ecosystems and their plant and animal members.

The continuing growth of human populations, through
consumption of resources and discharge of the resulting wastes,
is modifying ecosystem processes on a global scale. Global
warming, stratospheric ozone depletion, acid deposition, tropical
deforestation, desertification, accelerating soil erosion, chemical
pollution—these and other large-scale threats are combining to
threaten a massive loss of biodiversity. Yet our ultimate well-
being depends on health of the global processes that are experi-
encing these massive changes—the myriad interactions among
plants, animals, microorganisms, and their abiotic surroundings
that provide us with food, fiber, medicine, pure water, and clean
air. The crisis of survival of natural ecosystems and their mem-
bers is a crisis of survival of the human species.

This global challenge requires our personal involvement.
As responsible citizens, we must educate ourselves about the na-
ture of this crisis, and about the choices that must be made in
meeting it. An understanding of basic ecology has become a re-
quirement of every educated person.

Each of us is now faced with decisions, on an almost daily
basis, about environmental issues relating to the global ecosys-
tem. Should we buy only tuna that were caught by dolphin-safe
techniques, eat hamburgers made from beef that was not pro-
duced on tropical pastures created by deforestation, or use paper
products instead of plastic and styrofoam items that might pol-
lute the oceans? Should we support preservation of old-growth
forests in the Pacific Northwest, taxation of sugar to aid the
restoration of the Florida Everglades, and removal of exotic
species from national and state parks—even the removal of
mountain goats from Olympic National Park? Should we op-
pose efforts to weaken the Endangered Species Act and the
Clean Water Act, to reduce populations of wolves and grizzly
bears in Alaska in efforts to increase moose and caribou popula-
tions for hunters, or to divert more water from the Platte River
so that greatly reduced flow reaches the portion of the river in
Nebraska where migratory cranes stop in the spring? Should we
support measures to reduce power plant emissions that con-
tribute to acid rain, to ban the use of chlorofluorocarbons and
other chemicals that damage the stratospheric ozone layer, and
to reduce the use of fossil fuels that contribute to the greenhouse

effect and global warming? Should we continue to require
shrimp fishermen to use devices that prevent sea turtles from en-
tering their nets, to protect the mountain lion from hunting in
California, or to support an international ban on trade in ele-
phant ivory? These, and countless issues like them, demand the
collective decision of society.

The goal of this text is to introduce the reader to the na-
ture of biodiversity in its broadest sense, to the threats to its sur-
vival that are intensifying daily, and to ecologically sound ap-
proaches to conserving biodiversity. The earth’s biodiversity is
not only the remarkable product of billions of years of evolu-
tion. It is our survival system.

Conservation Biology: Concepts and Applications is based on
the course “Conservation of Wildlife” that I have taught at San
Diego State University since the early 1960s. Its content has
evolved considerably over the years, although remaining con-
centrated on the global ecosystem and its health. This same
course was the stimulus for Readings in Conservation Ecology, first
published in 1969 by Appleton-Century-Crofts. The students in
this course (in some cases now the offspring of earlier students!)
thus deserve credit for helping to maintain their instructor’s in-
terest in conservation ecology, especially over a long period
when conservation was placed on the back burner by society at
large. My sincere appreciation goes to all those students.

New to This Edition

The first edition of this text, titted CONSERVATION
ECOLOGY: BIOSPHERE AND BIOSURVIVAL, empha-
sized the ecosystem concept and its application to conservation
issues. This second edition has broadened in coverage, and in-
cludes several new chapters. Two topics of growing scientific
concern have received full chapter treatment: habitat fragmen-
tation and global climate change. The examination of societal
issues has also been broadened and strengthened by inclusion
of a chapter on environmental ethics and by the expansion of
other chapters to include discussions of public policy relating
to conservation of biodiversity and of efforts to achieve sus-
tainability in the relation of human life within the biosphere. A
chapter dealing cohesively with ecological principles relevant



to conservation of biodiversity has been placed early in the
text, and the nature and origin of biodiversity have received
expanded coverage. Because of these changes, I have retitled
the text CONSERVATION BIOLOGY: CONCEPTS AND
APPLICATIONS. Its coverage retains an essential emphasis on
ecological aspects of conservation science, but now gives fuller
coverage to fields with which ecology interfaces, including bi-
ological fields such as systematics and genetics, as well as
rapidly growing interdisciplines such as ecological economics
and environmental ethics. Thus, this text represents a compre-
hensive examination of the discipline now generally known as
Conservation Biology.
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onservation biology is a new science that has

drawn together scientists and environmentalists in
basic and applied studies oi'bioﬂheﬁit)i'rhis
introductory section examines the nature of this
emerging field, and traces the history of conservation

activism i North America. Following this, we survey

basic principles of ecology, with emphasis on the

concept of the ecosystem and its central role in
conservation management. Finally we examine
biodiversity in detail and consider the processes of
extinction that are leading to a biodiversity crisis.




chapter
Conservation Biology:
Emergence of a Discipline

hroughout history, times of crisis often have
been times of advance in human capabilities.

In Western history, crises have fostered ad-
vances in science and technology. Crises also have

stimulated the formation of new institutions, both
governmental and private. In the 1990s, conservation
biology has emerged as a vital new branch of science
directed at an environmental crisis: the human popu-
lation stands on the verge of causing the massive ex-
tinction of species and loss of ecosystems throughout
the biosphere. What is this newly organized branch
of science? Can it contribute to the formulation of
policies for protection of the earth’s biotic heritage
and the management of ecological resources such as
forests, rangelands, fisheries, and game animals?
Conservation biology is the scientific study
of biodiversity and its management for sustainable
O tl . human welfare. It seeks to understand how the rich variety of plant and animal life
utiine around us arose, how it has been maintained by natural processes, and how we can
utilize this resource sustainably. It is not content with understanding the patterns of
biodiversity and their origin; systematics and evolutionary biology effectively fill this
niche. Nor is it concerned only with encouraging the protection of biodiversity: this
niche is filled by a variety of activist conservation organizations. Conservation biology
is unique in focusing on the interaction of humans with biodiversity, seeking to reveal
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onih e ol CRRiamahen ‘ the aspects of this interaction that are significant to human interests, and striving to an-

Biology 6 1 swer questions about how these aspects can be managed for sustainable human benefit.
Reading 1.1 1s Conservation Biology o But a crisis does exist, and some authors have contended that conservation bi-

Value-Ladan Sélancas - 7 ology has the primary role of preventing the loss of biodiversity. Soulé (1985) states
SUMMARY @ 1 that the mission of conservation biology is . . . to provide principles and tools for
QuiEsTions For Discussion 9 preserving biological diversity, and Primack (1993) describes it as . . . the new,
SUGGESTED READING 9 / multidisciplinary science that has developed to deal with the crisis confronting bio-
logical diversity. Brussard (1995) recently has affirmed that conservation biology has
the specific goal of preserving biodiversity.

In this chapter we shall first describe the relation of conservation biology to
the fields of science, humanities, and human affairs with which it interfaces. Next,
we shall examine the biodiversity crisis and consider how this crisis has given rise to
the conservation biology movement. Finally, we shall define the goals of conserva-

tion biology in the study and management of biodiversity.

Conservation Biology is the science of survival for thousands of species, including the
American bald eagle.



FieLDs witTH WHICH CONSERVATION
BioLoGY INTERFACES

Conservation biology is engaged in activities that involve the di-
verse, often conflicting, interests of complex human society.
Thus, it must draw knowledge and use methods not only from
biology, but also from the physical sciences, engineering, eco-
nomics, sociology, law, history, and political science. Conserva-
tion biology has both basic and applied aspects as well. In the
area of basic science, our knowledge of how both natural and
human-dominated ecosystems function is still primitive. Thus, a
major goal of conservation biology must be to examine these
systems in detail and reveal the ways in which biodiversity is im-
portant to their function. Ultimately, this knowledge will be of
great value to humanity. As an applied science, however, con-
servation biology functions to obtain data and devise methods to
manage ecological systems to achieve goals that society has de-
fined. Through the political process, for example, society may
decide that national parks should be managed to minimize the
risk of disastrous fires, that pollution of streams and lakes be re-
duced, that productivity of game or fish populations increase, or
that extinction of species be prevented. Conservation biologists
then must use their knowledge of ecological processes to de-
velop management procedures to obtain the desired goal.

From the start, conservation biology has emphasized an in-
terdisciplinary approach that draws on many basic and applied
disciplines within biology (Brussard 1991) (Fig. 1.1). Perhaps the
closest relationships are with ecology, the science concerned with
relationships of organisms with each other and with their non-
living environment. Some branches of ecology deal with particu-
lar groups of organisms; these include plant ecology, animal ecol-
ogy, and microbial ecology. Others, such as terrestrial ecology,
freshwater ecology, and marine ecology, focus on particular envi-
ronments. Still others, such as organismal, population, commu-
nity, and ecosystem ecology, are concerned with different levels
of organization. Other fields of biology, however, are essential to
conservation biology. Captive breeding and reintroduction of an-
imals, for example, require the expertise of ecologists, endocrine
physiologists, geneticists, animal behaviorists, wildlife managers,
veterinarians, and biopark managers. Conservation biology thus is
drawing together scientists from many subfields of biology that
have grown apart over the past century.

Moreover, to achieve a defined goal such as the protection
and recovery of an endangered species, conservation biologists
must work in an even broader, real-world context of societal in-
stitutions and laws. They must understand the biology of the
species, the ways in which human activities are likely to affect its
environment, and how efforts to preserve the species can be car-
ried out under the constraints of laws, available funds, and public
opinion. Like a doctor of medicine, a successful conservation bi-
ologist must be able to integrate the areas of research, diagnosis,
and treatment. The global crises that humanity now confronts,
in fact, reflect the lack of effective integration of scientific re-
search, monitoring of environmental change, and corrective
management.

Conservation biology thus interacts with many nonbiologi-
cal fields of the physical sciences, social sciences, and humanities
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Ficure 1.1

Conservation biology has close ties to many basic and applied
disciplines within biology.

(Fig. 1.2). These fields are as important to sound environmental
management as is the core science of conservation biology. An
individual conservation project may require collaboration of indi-
viduals with expertise in many of these areas. Ecosystem restora-
tion efforts, for example, may require active participation of indi-
viduals skilled in biopreserve design, ecological systems modeling,
ecological economics, and environmental law, as well as advice
from scientists and engineers in plant ecology, agronomy, hydrol-
ogy, geology, and civil engineering.

An interface field of particular interest is that with the hu-
manities. This is the arena in which society debates the merits of
alternative values: environmental ethics, or in its more popular
form, environmentalism. Environmental ethics examines
moral values relating to the natural environment. Leopold
(1949), in his essay on the land ethic, stimulated modern interest
in environmental ethics when he recommended,

A thing is right when it tends to preserve the integrity,
stability, and beauty of the biotic community. It is wrong
when it tends otherwise.

Leopold’s writings have become a powerful catalyst for the
field of environmental ethics, now one of the most active in-
terfaces of science and the humanities (Schrader-Frechette
1981; Rolston 1988).

Environmentalism is the popular expression of environ-
mental ethics. It is a societal movement, in the words of Scheffer
(1991),

. . . toward understanding humankind’s natural bases of
support while continuously applying what is learned
toward perpetuating those bases.

In other words, environmentalism is the effort to live in har-
mony within the global ecosystem. Environmentalism is thus a
philosophical conviction that the future of humankind depends
on the establishment of a sound relationship between humans
and the natural world. This conviction provides the political
support for many efforts of conservation biology. Many, if not
most, conservation biologists are environmentalists at heart, al-
though to do their job right, they must also be objective scien-
tists. Since environmental policy is the responsibility of all of so-
ciety, environmental ethics and environmentalism are important
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