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management of fisheries. It explores the complex and interdisciplinary
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This book provides a complete and essential overview for advanced
researchers and for those just entering the field.

VILLY CHRISTENSEN is Professor and Associate Director of the

Fisheries Centre at the University of British Columbia. He is a leading
expert in ecosystem modeling, and has led courses and workshops
throughout theworld on developing ecosystem approaches to fisheries

management.

JAY MACLEAN is a former Acting Director General and Director of the
Information Program of the International Center for Living Aquatic
Resources Management (ICLARM) in the Philippines. He is currently a

consultant for several international organizations and is based in
Manila.

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

Cambridge University Press
978-0-521-11305-2 - Ecosystem Approaches to Fisheries: A Global Perspective
Edited by Villy Christensen and Jay Maclean
Frontmatter
More information

http://www.cambridge.org
http://www.cambridge.org
http://www.cambridge.org/9780521113052


Ecosystem
Approaches to
Fisheries
A Global Perspective

Edited by
villy
christensen
University of British
Columbia, Vancouver

jay maclean
Manila, Philippines

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

Cambridge University Press
978-0-521-11305-2 - Ecosystem Approaches to Fisheries: A Global Perspective
Edited by Villy Christensen and Jay Maclean
Frontmatter
More information

http://www.cambridge.org
http://www.cambridge.org
http://www.cambridge.org/9780521113052


cambridge university press
Cambridge, New York, Melbourne, Madrid, Cape Town,
Singapore, Sªo Paulo, Delhi, Tokyo, Mexico City

Cambridge University Press
The Edinburgh Building, Cambridge CB2 8RU, UK

Published in the United States of America by Cambridge University Press,
New York

www.cambridge.org
Information on this title: www.cambridge.org/9780521113052

' Cambridge University Press 2011

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.

First published 2011

Printed in the United Kingdom at the University Press, Cambridge

A catalog record for this publication is available from the British Library

ISBN 978-0-521-11305-2 Hardback
ISBN 978-0-521-13022-6 Paperback

Cambridge University Press 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.

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

Cambridge University Press
978-0-521-11305-2 - Ecosystem Approaches to Fisheries: A Global Perspective
Edited by Villy Christensen and Jay Maclean
Frontmatter
More information

http://www.cambridge.org
http://www.cambridge.org
http://www.cambridge.org/9780521113052


Contents

List of contributors page viii
Foreword xi

lord robert may
Preface xiii

Acknowledgments xv

1 Introduction: toward ecosystem-based management
of fisheries 1

villy christensen

I. Life in the oceans

2 The oxygen constraint 11
andrew bakun

3 Organizing and disseminating marine biodiversity
information: the FishBase and SeaLifeBase story 24

maria l . d. palomares and nicolas bailly
4 The science in FishBase 47

rainer froese

II. Evaluating impact on marine life

5 How much fish is being extracted from the oceans
and what is it worth? 55
reg watson, u. rashid sumaila,

and dirk zeller

v

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

Cambridge University Press
978-0-521-11305-2 - Ecosystem Approaches to Fisheries: A Global Perspective
Edited by Villy Christensen and Jay Maclean
Frontmatter
More information

http://www.cambridge.org
http://www.cambridge.org
http://www.cambridge.org/9780521113052


6 Fishing down food webs 72

konstantinos i . stergiou and
villy christensen

7 Aquaculture up and down the food web 89
roger s. v . pullin

8 Beyond food: fish in the twenty-first century 120
jennifer jacquet

9 The shifting baselines syndrome: perception, deception,
and the future of our oceans 128
jeremy jackson and jennifer jacquet

III. Managing living resources

10 Assessment of exploited stocks of tropical fishes:

an overview 145
john l. munro

11 Ecosystem-based fisheries management in the face
of climate change 171

william w. l . cheung, jessica j . meeuwig,
and vicky w. y. lam

12 Progress in the use of ecosystem modeling for fisheries
management 189

villy christensen and carl j . walters

IV. The human side

13 Science and capacity building for sustainable
development in fisheries 209
cornelia e. nauen and gotthilf hempel

14 Thinking big on small-scale fisheries 226
ratana chuenpagdee

15 Coastal-marine resource use in human ecological
context: the scale and modes of integration 241

kenneth ruddle
16 Global fisheries economic analysis 272

u. rashid sumaila, andrew j. dyck, andre·s
m. cisneros-montemayor, and reg watson

vi Contents

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

Cambridge University Press
978-0-521-11305-2 - Ecosystem Approaches to Fisheries: A Global Perspective
Edited by Villy Christensen and Jay Maclean
Frontmatter
More information

http://www.cambridge.org
http://www.cambridge.org
http://www.cambridge.org/9780521113052


V. Impacting policy

17 Linking conservation policy and science 283

joshua s. reichert
18 Using the science 290

michael f. hirshfield
19 The scientist as communicator 295

nancy baron
20 Scenario development for decision making 304

villy christensen and sherman lai

21 The relationship between science and ocean policy 315
carl safina and marah j. hardt

Index 322

Contents vii

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

Cambridge University Press
978-0-521-11305-2 - Ecosystem Approaches to Fisheries: A Global Perspective
Edited by Villy Christensen and Jay Maclean
Frontmatter
More information

http://www.cambridge.org
http://www.cambridge.org
http://www.cambridge.org/9780521113052


Contributors

Nicolas Bailly
WorldFish Center, Biodiversity Informatics Office, Khush Hall,

IRRI College, Los Baæos, Laguna, Philippines

Andrew Bakun
Rosenstiel School of Marine and Atmospheric Science, University
of Miami, 4600 Rickenbacker Causeway, Miami, FL 33149, USA

Nancy Baron
SeaWeb, c/o National Center for Ecological Analysis and

Synthesis (NCEAS), 735 State St., Suite 300, Santa Barbara, CA
93101, USA

William W.L. Cheung
School of Environmental Sciences, University of East Anglia,

Norwich, NR4 7TJ, UK, and Fisheries Centre, University of
British Columbia, Vancouver, Canada, BC V6T 1Z4

Villy Christensen
Fisheries Centre, University of British Columbia, 2202Main Mall,

Vancouver, Canada, BC V6T 1Z4

Ratana Chuenpagdee
Department of Geography, Memorial University of Newfound-
land, St. John�s, Newfoundland, Canada, A1B 3X9

Andre·s M. Cisneros-Montemayor
Fisheries Centre, University of British Columbia, 2202Main Mall,
Vancouver, Canada, BC V6T 1Z4

viii

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

Cambridge University Press
978-0-521-11305-2 - Ecosystem Approaches to Fisheries: A Global Perspective
Edited by Villy Christensen and Jay Maclean
Frontmatter
More information

http://www.cambridge.org
http://www.cambridge.org
http://www.cambridge.org/9780521113052


Andrew J. Dyck
Fisheries Centre, University of British Columbia, 2202MainMall,
Vancouver, Canada, BC V6T 1Z4

Rainer Froese
IFM-GEOMAR, D�sternbrooker Weg 20, 24105 Kiel, Germany

Marah J. Hardt
OceanInk, Kailua Kona, HI 96740, USA

Gotthilf Hempel
Centre for Tropical Marine Ecology, Alfred Wegener Institute for
Marine and Polar Research, Bremerhaven, and Institute for Polar

Ecology, Wischhofstr 1�3, Geb.12, D-24148 Kiel, Germany

Michael F. Hirshfield
Oceana, 1350 Connecticut Ave., NW, 5th Floor, Washington, DC
20036, USA

Jeremy Jackson
Center for Marine Biodiversity and Conservation, Scripps

Institution of Oceanography 0202, University of California, San
Diego, 9500 Gilman Drive, La Jolla, CA 92083-0202, USA

Jennifer Jacquet
Fisheries Centre, University of British Columbia, 2202MainMall,

Vancouver, Canada, BC V6T 1Z4

Sherman Lai
Fisheries Centre, University of British Columbia, 2202MainMall,
Vancouver, Canada, BC V6T 1Z4

Vicky W.Y. Lam
Fisheries Centre, University of British Columbia, 2202MainMall,

Vancouver, Canada, BC V6T 1Z4

Jessica J. Meeuwig
Centre for Marine Futures, Faculty of Natural and Agricultural
Sciences, University of Western Australia, Plant Biology, M090,

35 Stirling Highway, Crawley WA 6009, Australia

John L. Munro
242MacDonnell Road, EagleHeights, Queensland 4271, Australia
Dr Munro died December 13, 2009

List of contributors ix

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

Cambridge University Press
978-0-521-11305-2 - Ecosystem Approaches to Fisheries: A Global Perspective
Edited by Villy Christensen and Jay Maclean
Frontmatter
More information

http://www.cambridge.org
http://www.cambridge.org
http://www.cambridge.org/9780521113052


Cornelia E. Nauen
International Scientific Cooperation, DG Research, European
Commission, 8 Square de Meeßs, 1049 Brussels, Belgium

Maria L.D. Palomares
Fisheries Centre, University of British Columbia, 2202 Main Mall,
Vancouver, Canada, BC V6T 1Z4

Roger S.V. Pullin
7A Legaspi Park View, 134 Legaspi St., Makati City, Philippines

Joshua S. Reichert
Pew Environment Group, 901 E St. NW, Washington, DC 20004,
USA

Kenneth Ruddle
Professor, School of Policy Studies, Kwansei Gakuin University,
Kobe-Sanda Campus, Japan

Carl Safina
Blue Ocean Institute, School of Marine and Atmospheric

Sciences, Stony Brook University, Stony Brook, NY 11794, USA

Konstantinos I. Stergiou
Aristotle University of Thessaloniki, School of Biology,
Department of Zoology, Box 134, Thessaloniki, 54124, Greece

U.Rashid Sumaila
Fisheries Centre, University of British Columbia, 2202Main Mall,

Vancouver, Canada, BC V6T 1Z4

Carl J. Walters
Professor, Fisheries Centre, University of British Columbia, 2202
Main Mall, Vancouver, Canada, BC V6T 1Z4

Reg Watson
Fisheries Centre, University of British Columbia, 2202Main Mall,

Vancouver, Canada, BC V6T 1Z4

Dirk Zeller
Fisheries Centre, University of British Columbia, 2202Main Mall,
Vancouver, Canada, BC V6T 1Z4

x List of contributors

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

Cambridge University Press
978-0-521-11305-2 - Ecosystem Approaches to Fisheries: A Global Perspective
Edited by Villy Christensen and Jay Maclean
Frontmatter
More information

http://www.cambridge.org
http://www.cambridge.org
http://www.cambridge.org/9780521113052


Foreword

Less than two centuries ago, it did not seem silly for Byron towrite
�Man marks the earth with ruin, his control stops with the shore.�

Today, as this volume makes clear, the situation is grimly different.
Byron�s observation about human impacts on terrestrial species

and ecosystems was brought into sharp scientific focus by Vitousek
et al�s (1986) analysis, suggesting that roughly 35�40% of the products
of photosynthesis on land were taken, directly or indirectly, for our

use. The corresponding careful analysis for fisheries came 10 years
later, finding that although the overall fraction of aquatic primary

production required to support all fisheries was around 8%, this did
not really capture the essentials. Essentially all the fish we eat comes

from fresh water or from oceanic upwelling or shelf systems, and here
we took 24�35% of primary production in the years just before 1995

(Pauly and Christensen, 1995); significantly more is taken today.
Even more important was Pauly�s emphatic recognition that

most fisheries are managed � if you can call it that � on a single stock
basis. The present volume is largely devoted to the many and varied
developments in fisheries science, subsequent to the recognition that

single species management is ultimately nonsense. To take just one
example, if you sought to maximize sustainable yield of krill in the

Southern Ocean, you would eliminate krill-eating whales, and con-
versely if you wished to maximize sustainable yield of whales you

would not harvest krill at all (the first draft of the Treaty of the
Southern Ocean entirely failed to realize this!). Daniel Pauly has played

a central role in putting themanagement of multispecies fisheries on a
rational basis, and this volume is a fitting tribute to him.

Not only is Daniel a hugely influential scientist, but he is also a

most thoughtful person who expresses himself � both in speech and
prose � with clarity and force. I particularly remember his epigrammatic

xi
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illumination of the contrast between the essential adequacy of our

scientific understanding of fisheries and the often distressing inad-
equacy of our machinery for translating this understanding into effec-

tive action: to pursue excellent research that is then disregarded is, he
said, like �using a large, modern hospital only for diagnosis, and not for

treatment.�
In short, this book is timely and important both in itself, and as

appropriate recognition of Daniel Pauly�s contributions to fishery
science.

Professor Lord Robert May of Oxford
OM AC Kt FRS

Department of Zoology, University of Oxford

r e f e r en c e s

Pauly, D. and Christensen, V. (1995) Primary production required to sustain
global fisheries. Nature, 374, 255�257.

Vitousek, P.M., Ehrlich, P. R. and Ehrlich, A.H. (1986) Human appropriation of
the products of photosynthesis. BioScience, 36, 368�373.
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Preface

The need to move from a sectoral to an ecosystem approach in
the management of fisheries has become compelling in recent years.

Many elements of ecosystem-based management (EBM) of fisheries
have been identified but implementing them has proven to be elusive.

Management of the oceans� fisheries on an ecosystem basis entails
ecosystem-based management of the oceans themselves and, given
the diversity of fisheries and marine ecosystems, there is no single

recipe toward this end. In this book, we present a broad collection of
the elements and some of the recipes for ecosystem-based manage-

ment. We believe it is one of the first books to deal with this approach
to management of the oceans.

This book was inspired by a founding father of research on
ecosystem-based management, Daniel Pauly. When he was awarded

the 13th International Cosmos Prize late in 2005, Amanda Vincent and
Villy Christensen obtained support from the University of British

Columbia (UBC) � where Pauly was Director of the Fisheries Centre �
for a symposium to honor him for receiving the Cosmos Prize and to be
held at the Fisheries Centre on the occasion of his 60th birthday, May 2,

2006.With UBC�s generous support, we were able to invite a number of
prominent scientists and policymakers with whom Pauly has worked

during his career to give presentations at the one-day symposium,
which was titled, �Thinking Big: A Global Look at Fisheries Science.�

Presenters were asked to write an essay related to their contribu-
tions, and to do so without it becoming �an ode to Daniel,� while a

focus on aspects that related to his work was preferable. The intention
was to provide an overview that combined research reviews and opin-
ion pieces. We realized that Pauly�s career has spanned many of the

elements that are involved in conceptualization, methodology devel-
opment, and implementation of ecosystem-based management of

xiii
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living resources, and that we were covering a large part of this at the

�Thinking Big� symposium. Therefore, we decided to frame the book
around the concept of ecosystem approaches to fisheriesmanagement,

and invited additional contributions to provide amore complete cover-
age of the topic.

The various chapters describe global biodiversity, the impact we
have on life in the oceans, how we evaluate fisheries impact, what

consequences these impacts may all have for economic and social
systems, what is needed in terms of communication and in scientific
capacity building, and how science can influence ocean policy in order

to ensure that there may be ocean resources for future generations to
enjoy.

We intend the book to give readers a broad view of the elements
required for successful implementation of ecosystem-based fisheries

management and the long-term sustainability that is implied.
Managing at the level of the ecosystem calls for considering a wide

range of issues, and it is impossible for any one person to be an expert
in all. One can be deep and narrow, or less deep but wide ranging. We
hope that the chapters in the book together will give the reader the

more wide-ranging perspective on the topic.

xiv Preface
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