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Conservation in a changing world

As evidence for the rapid loss of biological diversity strengthens, there is
widespread recognition of the need to identify priorities and techniques for
conservation action. Much progress has been made in the development of
quantitative methods for identifying priority areas based on what we know about
species distributions, but we must now build an understanding of biological
processes into conservation planning. Here, using studies at global to local scales,
researchers consider how conservation planners can deal with the dynamic
interactions of species in a changing world, where human impacts will continue
to affect the environment in unprecedented ways. This book will be a source of
information for postgraduates, researchers and professionals in conservation
biology, wildlife management and ecology.
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Conservation Biology

Conservation biology is a flourishing field, but there is still enormous potential for
making further use of the science that underpins it. This new series aims to
present internationally significant biology. It will focus on topics where basic
theory is strong and where there are pressing problems for practical conservation.
The series will include both single authored and edited volumes and will adopt a
direct and accessible style targeted at interested undergraduates, postgraduates,
researchers and university teachers. Books and chapters will be rounded,
authoritative accounts of particular areas, with the emphasis on review rather than
on original data papers. The series is the result of a collaboration between the
Zoological Society of London and Cambridge University Press. The series editors
are Professor William Sutherland of the University of East Anglia and Professor
Morris Gosling, Director of the Institute of Zoology in London. They hold the
common belief that there are unexploited areas of basic science that can help
define conservation biology and bring a radical new agenda to the solution of
pressing conservation problems.
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Preface

Conservation biology has grown enormously in size, scope and stature over
the past decade. Nevertheless, there is a growing worry that the diverse array
of approaches taken in tackling conservation problems focus in large part on
current patterns of biological diversity, while generally neglecting detailed
consideration of the biological and anthropogenic processes which various-
ly underpin and threaten those patterns. The natural world we are attempt-
ing to conserve is not a static place: populations persist by interacting with
one another and with other organisms; they respond to external challenges
in dynamic ways; and the nature of these challenges is itself changing as the
scale of the human enterprise continues to expand. If today’s conservation
strategies are to yield long-term benefits, process-related concerns must be
integrated into conservation planning at an early stage.

This book is about identifying the sorts of natural and anthropogenic
processes that conservation practitioners need to be concerned about, yet
which conservation biologists are at present largely ignoring. We have
deliberately avoided dividing the book into sections, as many of the chapters
tackle cross-cutting themes. Nevertheless, there is a broad shift in emphasis
through the book, from the empirical through to the practical.

The book begins with an introduction in which we highlight what we
see as some of the key emergent themes from later chapters, and we set out
the case for focusing on processes when thinking about conservation in a
changing world. After this, Lande provides essential background for the
rest of the book by summarizing the main deterministic threats to biologi-
cal diversity, and reviewing recent ideas about the sizes at which small (and
indeed not so small) populations begin to be threatened by stochastic
genetic and ecological processes. Mayer and Pimm then demonstrate the
large scale over which even existing anthropogenic threats operate by
exploring the causes of the continued decline of the Cape Sable seaside-
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sparrow, a bird entirely restricted to the gooo km? reserve system designed
to conserve the Florida Everglades. Two further, growing challenges to
biological diversity are considered in detail in Chapters 4 and 5. Huntley
explores the likely biological implications of human-induced changes to the
global climate, in the light of how species have coped with climate change
in the geological past, and of how those dynamic responses may now be
compromised by habitat and population fragmentation. In Chapter 5, Bond
continues this theme of biological responses to external challenges, point-
ing out that many plant species have adapted to and are nowadays depend-
ent on the kinds of large-scale disturbances (such as fire and grazing
pressure) which have accompanied human modification of many habitats
since the advent of agriculture. If we are to maintain those species and the
communities to which they belong, we will often need to manage disturb-
ance regimes accordingly.

Next, Chapters 6-8 use detailed case studies to illustrate some of the
dynamic demographic, genetic and evolutionary processes which enable
free-ranging populations to persist, yet which are not readily captured by a
simple pattern-based approach to priority-setting. Thomas and colleagues
provide empirical evidence to support the role of both niche theory and
metapopulation theory in accounting for the population biology of butter-
flies, and draw several important {(but not necessarily intuitive) messages
for conservation practitioners: that we should conserve vacant but suitable
habitat as well as occupied patches; that we might in some instances need
to discourage dispersal from small patches; and that we should focus efforts
most on relatively healthy populations at the core of species’ ranges, rather
than those in decline near range margins. Fjeldsd and Rahbek use a
large-scale analysis of the distribution patterns of neotropical birds to
identify centres of endemism and, in particular, areas of likely importance
for the generation and maintenance of evolutionary novelty. And Stotz
focuses in on patterns of elevational turnover in the same group of species,
and concludes that important demographic processes may increasingly be
disrupted by mid-elevation deforestation, which interrupts both altitudinal
migration and postulated source-sink population dynamics.

The last five chapters consider the practical scope for taking account of
process-related concerns. Spector and Forsyth assess the performance of
one readily assessed group as an indicator for wider conservation priorities,
and provide rarely reported data on the high costs of even short-cut
methods of biodiversity inventory. Williams describes how these, and other
sorts of data, can be used by increasingly sophisticated computer-based

x | Preface
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algorithms to identify efficient networks of priority areas. Nicholls then
tackles the enormous challenge of thinking about how these procedures
could be further refined so as to incorporate into reserve networks concerns
about the conservation of ecological and genetic processes. He concludes
that several process-linked concerns are, in principle, analytically tractable,
but that our capacity to tackle them in any realistic timeframe will be
limited by data availability. Myers takes a broad and imaginative view of the
way forward, adding new data to substantiate his earlier work on the critical
importance of a relatively small number of biodiversity hotspots, and
explaining why one of the major challenges to conservationists is not
biological at all, but rather lies in eliminating existing incentives by govern-
ments which subsidize non-sustainable development. In the closing chap-
ter, May and Treggoning further explore the importance of policy
instruments, showing how many of the issues raised in the book can be
tackled by government, in sometimes surprisingly simple ways.

This book derives from papers presented at a joint Zoological Society of
London and Conservation International Symposium held in London in
September 1996. We are grateful to both of these organisations for the
financial and logistic support which made the meeting possible. We owe a
debt to ideas that arose at an earlier Royal Society Discussion Meeting
(Lawton & May, 1995), and to a key paper on the importance of processes in
conservation biology (Smith et al., 1993). We thank all the authors and a
host of anonymous reviewers for their work on the chapters presented here,
our spouses for coping with our stochastic schedules, the editorial staff at
Cambridge University Press for producing the book so efficiently, and
Unity McDonnell at ZSL for shepherding the process despite the frag-
mented distribution of the authors and the male-biased emigration of the
editors. GMM thanks NERC for support; AB and GMM were assisted by a
NERC grant; JRG’s contribution was facilitated by the Wildlife Conserva-
tion Society.
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