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Systematic Conservation Planning provides a clear, comprehensive guide to the
process of deriving conservation area networks that will represent biodiversity
in cost-eftective ways. The measurement of biodiversity, the design of field col-
lections to sample biodiversity and data treatment methods together provide
baseline information on the distribution patterns of biodiversity. The book then
describes methods for identifying biodiversity priority areas underpinned by the
concept of complementarity. It goes on to describe how biodiversity targets
can be set and how multi-criteria analyses can incorporate costs and other con-
straints into the area selection process, enabling trade-offs between production
and protection to be made. The book finishes with a series of case studies and a
conclusion that emphasizes the socio-economic and cultural contexts in which
conservation planning takes place.

A clear procedure is provided for identifying biodiversity priority areas, under-
pinned by current best science practice and sound common sense, making this
volume of interest not only to graduate students and academic conservation
biologists, but also planners and decision-makers dealing with natural resource
management together with conservation NGOs.
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The world’s biological diversity faces unprecedented threats. The urgent challenge facing
the concerned biologist is to understand ecological processes well enough to maintain
their functioning in the face of the pressures resulting from human population growth.
Those concerned with the conservation of biodiversity and with restoration also need to
be acquainted with the political, social, historical, economic and legal frameworks within
which ecological and conservation practice must be developed. This series will present
balanced, comprehensive, up-to-date and critical reviews of selected topics within the
sciences of ecology and conservation biology, both botanical and zoological, and both
“pure” and “applied”. It is aimed at advanced final-year undergraduates, graduate stu-
dents, researchers and university teachers, as well as ecologists and conservationists in
industry, government and the voluntary sectors. The series encompasses a wide range of
approaches and scales (spatial, temporal, and taxonomic), including quantitative, theoret-
ical, population, community, ecosystem, landscape, historical, experimental, behavioral
and evolutionary studies. The emphasis is on science related to the real world of plants and
animals, rather than on purely theoretical abstractions and mathematical models. Books in
this series will, wherever possible, consider issues from a broad perspective. Some books
will challenge existing paradigms and present new ecological concepts, empirical or the-
oretical models, and testable hypotheses. Other books will explore new approaches and
present syntheses on topics of ecological importance.

The Ecology of Phytoplankton
C. S. Reynolds

Invertebrate Conservation and Agricultural Ecosystems
T. R. New

Risks and Decisions for Conservation and Environmental Management
Mark Burgman

Nonequilibrium Ecology
Klaus Rohde

Ecology of Populations
Esa Ranta, Veijo Kaitala and Per Lundberg

Ecology and Control of Introduced Plants
Judith H. Myers, Dawn Bazely

© in this web service Cambridge University Press & Assessment www.cambridge.org



www.cambridge.org/9780521703444
www.cambridge.org

Cambridge University Press & Assessment
978-0-521-70344-4 — Systematic Conservation Planning

Chris Margules , Sahotra Sarkar
Frontmatter
More Information

Systematic
Conservation
Planning

CHRISTOPHER R. MARGULES

Conservation International and CSIRO Sustainable Ecosystems,
Tiopical Forest Research Centre, Atherton, Queensland

SAHOTRA SARKAR

Section of Integrative Biology, and Department
of Philosophy, University of Texas at Austin

5B CAMBRIDGE

Y UNIVERSITY PRESS

© in this web service Cambridge University Press & Assessment www.cambridge.org



www.cambridge.org/9780521703444
www.cambridge.org

Cambridge University Press & Assessment
978-0-521-70344-4 — Systematic Conservation Planning
Chris Margules , Sahotra Sarkar

Frontmatter

More Information

CAMBRIDGE

UNIVERSITY PRESS

Shaftesbury Road, Cambridge CB2 8EA, United Kingdom

One Liberty Plaza, 20th Floor, New York, NY 10006, USA

477 Williamstown Road, Port Melbourne,VIC 3207, Australia

314-321, 3rd Floor, Plot 3, Splendor Forum, Jasola District Centre, New Delhi — 110025, India
103 Penang Road, #05-06/07,Visioncrest Commercial, Singapore 238467
Cambridge University Press is part of Cambridge University Press & Assessment,
a department of the University of Cambridge.

‘We share the University’s mission to contribute to society through the pursuit of
education, learning and research at the highest international levels of excellence.
www.cambridge.org

Information on this title: www.cambridge.org/9780521703444

© C. Margules and S. Sarkar 2007

This publication is in copyright. Subject to statutory exception and to the provisions
of relevant collective licensing agreements, no reproduction of any part may take
place without the written permission of Cambridge University Press & Assessment.

First published 2007
A catalogue record for this publication is available from the British Library

ISBN  978-0-521-87875-3  Hardback
ISBN  978-0-521-70344-4  Paperback

Cambridge University Press & Assessment has no responsibility for the persistence
or accuracy of URLs for external or third-party internet websites referred to in this
publication and does not guarantee that any content on such websites is, or will
remain, accurate or appropriate.

© in this web service Cambridge University Press & Assessment www.cambridge.org



www.cambridge.org/9780521703444
www.cambridge.org

Cambridge University Press & Assessment
978-0-521-70344-4 — Systematic Conservation Planning
Chris Margules , Sahotra Sarkar

Frontmatter

More Information

Contents

Acknowledgments

1 Introduction
1.1 Conservation-area networks
1.2 What do we mean by biodiversity?
1.3 Systematic conservation planning
1.4  Summary

2 Biodiversity surrogates

2.1 True and estimator surrogates

2.2 Establishing the adequacy of an
estimator-surrogate set

2.3 Traditional species-based surrogates

2.4 Systematic surrogate sets

2.5 Surrogacy and spatial scale

2.6 A protocol for the identification of an
adequate surrogate set

2.7 Diversity of ecological processes

2.8 Summary

3 Data collection
3.1 Areas and features
3.2 Sources of data
3.3 Collecting new data with field surveys
3.4 Summary

4 Data treatments
4.1 Conceptual framework
4.2 Multi-variate pattern analysis
4.3 Heuristic models
4.4 Regression models

page Vviil
1
2
5

8
16

19
20

22
27
30
42

43
44
45

47
47
51
56
76

79
79
83
90
93

© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9780521703444
www.cambridge.org

Cambridge University Press & Assessment
978-0-521-70344-4 — Systematic Conservation Planning
Chris Margules , Sahotra Sarkar

Frontmatter

More Information

vi - Contents
4.5 Machine-learning methods 100
4.6 Summary 103
5 Conservation-area networks 105
5.1 The role of conservation-area networks 105
5.2 The goals of networks: representativeness,
persistence and economy 108
5.3 Selecting networks: complementarity 112
5.4 Selecting networks: rarity and adjacency 120
5.5 Subsidiary goals: flexibility, transparency,
modularity, genericity and irreplaceability 121
5.6 Algorithms for the selection of networks 124
5.7 The trouble with scoring and ranking
procedures 127
5.8 Summary 129
6 Persistence and vulnerability 131
6.1 Incorporating biological processes 132
6.2 Viability analysis 135
6.3 Targets for representation 151
6.4 Formal decision analysis 162
6.5 Summary 166
7 Satisfying multiple criteria 169
7.1 Iterative- and terminal-stage procedures 171
7.2 The valuation framework 172
7.3 Non-dominated alternatives 176
7.4 Refining non-dominated sets 180
7.5 Sensitivity analysis 188
7.6 Summary 194
8 Systematic conservation plans 197
8.1 Complementarity by inspection in the
Nullarbor region, Australia 197
8.2 Complementarity using species records
in Québec 205
8.3 A marine conservation plan for the California
Channel Islands, United States 209
8.4 A conservation plan for the Cape Floristic
Region of South Africa 214
8.5 A conservation plan for Papua New Guinea 219
8.6  Summary 225

© in this web service Cambridge University Press & Assessment www.cambridge.org



www.cambridge.org/9780521703444
www.cambridge.org

CAMBRIDGE

Cambridge University Press & Assessment
978-0-521-70344-4 — Systematic Conservation Planning
Chris Margules , Sahotra Sarkar

Frontmatter

More Information

Contents - Vil

9 Conclusions 227

9.1 Coping with uncertainty 228
9.2 Practicing conservation science in

a complex world 231

9.3 Future directions 233

9.4 Summary 238

References 239

Index 265

The colour plates are situated between pages 130 and 131.

@© in this web service Cambridge University Press & Assessment www.cambridge.org


www.cambridge.org/9780521703444
www.cambridge.org

Cambridge University Press & Assessment
978-0-521-70344-4 — Systematic Conservation Planning
Chris Margules , Sahotra Sarkar

Frontmatter

More Information

Acknowledgments

The collaboration from which this book emerged began at the
Wissenschafiskolleg zu Berlin where both authors were fellows in the mid-
1990s. We thank the Kolleg for its support. We also thank Paul Griffiths
of the University of Queensland Biohumanities Project for providing us
with hospitality while we finished the book. A huge thanks also to Elva
Castino for all her help with finalizing material and getting everything
ready for publication.

The text of the first two parts of Chapter 3 draws heavily on mate-
rial from Margules et al. (2002) and Williams ef al. (2002). The text of
Chapter 7 draws heavily on Moffett & Sarkar (2005) and Moffett et al.
(2006). We thank Jim Dyer, David Hilbert, Alex Moftett, Bob Pressey
and Paul Williams for permission to use this material, as well as for many
comments and discussions over the years.

For commenting on the entire manuscript we thank Trevon Fuller,
Justin Garson, David Grice, James Justus and Liz Poon. For comment-
ing on individual chapters we thank Mark Burgman, Dan Faith, Simon
Ferrier, Nick Nicholls and Michael Usher.

For critical comment and discussion on many of the ideas in this book,
sometimes over many years, we would also like to thank Anshu Aggar-
wal, Mike Austin, Mark Boyce, Helen Cortes-Burns, Chris Humphries,
Patricia Illoldi, Chris Johnson, Chris Kelley, Vanessa Lujan, Camille
Parmesan, Samraat Pawar, Hugh Possingham, Karen Richardson, Victor
Sanchez-Cordero, Helen Sarakinos, Mike Singer, Dick Vane-Wright,
Paul Walker, Kristen Williams and Paul Williams.

CRM would like to record a very special thanks to Janice Marion
Margules, 1955-94, for her tireless support and encouragement of the
ideas embodied in this book.

© in this web service Cambridge University Press & Assessment www.cambridge.org



www.cambridge.org/9780521703444
www.cambridge.org

