


Table of Contents

Title Page

Copyright

List of contributors

Series editor's foreword

Preface to the second edition

Reference

Preface to the first edition

1.1 Notes

Acknowledgements

Chapter 1: Introduction

1.1 The fascination of flatfishes

1.2 A brief history of flatfish research and its

contribution to fish biology and fisheries science

1.3 Scope and contents of the book

1.4 Nomenclature

Acknowledgements

References

Chapter 2: Systematic diversity of the Pleuronectiformes

2.1 Introduction

2.2 Systematic profile of the Pleuronectiformes

2.3 Intrarelationships of the Pleuronectiformes

2.4 Brief synopses of the suborders and families

2.5 Diversity of the Pleuronectiformes

2.6 Patterns of species discovery among

pleuronectiform families

2.7 Conclusions



Acknowledgements

References

Chapter 3: Distributions and biogeography

3.1 Introduction

3.2 Geographic distribution of pleuronectiform

lineages

3.3 Global patterns of species richness for the

Pleuronectiformes

3.5 Historical biogeography

Acknowledgements

References

Chapter 4: Life-history traits in flatfishes

4.1 Introduction

4.2 Diversity in life-history traits of flatfishes

4.3 Variation according to geographical area, habitat

use patterns and functional guilds

4.4 Intraspecies variability

4.5 Anthropogenic impacts on life-history traits

4.6 Future directions

References

Chapter 5: Ecology of reproduction

5.1 Introduction

5.2 Spawning

5.3 Gonad development

5.4 Age and size at first maturation

5.5 Energetics

5.6 Fisheries-induced evolution in reproduction and

growth

5.7 Reproductive potential



References

Chapter 6: The planktonic stages of flatfishes: physical

and biological interactions in transport processes

6.1 Introduction

6.2 Variations in time and space in the plankton

6.3 Physical mechanisms of transport and retention

6.4 Adaptations to transport conditions: geographical

and species comparisons

6.5 Transitioning from the plankton

6.6 Implications

Acknowledgements

References

Chapter 7: Development and regulation of external

asymmetry during flatfish metamorphosis

7.1 Introduction

7.2 Development and evolution of flatfish external

asymmetry

7.3 Regulation of flatfish eye-sidedness

7.4 Pigmentation

7.5 Hormonal regulation

7.6 Summary and future work

Acknowledgements

References

Chapter 8: Recruitment level and variability

8.1 Introduction

8.2 Range of distribution

8.3 Average recruitment levels

8.4 Recruitment variability

8.5 Future perspectives



References

Chapter 9: Age and growth

9.1 Introduction

9.2 Age estimation

9.3 Growth of larvae

9.4 Growth during metamorphosis

9.5 Growth on the nursery grounds

9.6 Growth of adults

9.7 Longevity

References

Chapter 10: Distribution and dynamics of habitat use by

juvenile and adult flatfishes

10.1 Introduction

10.2 Distribution of habitat associations

10.3 Nursery role of juvenile habitats

10.4 Dynamics of habitat associations

10.5 Future emphasis

Acknowledgements

References

Chapter 11: The trophic ecology of flatfishes

11.1 Introduction

11.2 Major flatfish feeding groups

11.3 Flatfish predators

11.4 Flatfish competitors

11.5 Flatfish trophic dynamics: a case study of

Georges Bank

11.6 Summary and conclusions

Acknowledgements

References



Chapter 12: The behaviour of flatfishes

12.1 Introduction

12.2 Locomotion and related behaviour

12.3 Reproduction

12.4 Feeding

12.5 Predation and reactions to predators

12.6 Movements, migrations and rhythms

12.7 Behaviour in relation to fishing

12.8 Behaviour in relation to aquaculture and stock

enhancement

12.9 Conclusions

References

Chapter 13: Atlantic flatfish fisheries

13.1 Introduction

13.2 Main species and nature of the fisheries

13.3 History of exploitation

13.4 Economic importance

13.5 Management

13.6 Notes

Acknowledgements

References

Chapter 14: Pacific flatfish fisheries

14.1 Introduction

14.2 Main species and nature of fisheries

14.3 History of exploitation

14.4 Economic importance

14.5 Management

References



Chapter 15: Tropical flatfish fisheries

15.1 Introduction

15.2 Main species and nature of the fisheries

15.3 History of exploitation

15.4 Importance

15.5 Management and conservation

Acknowledgements

References

Chapter 16: Assessment and management of flatfish

stocks

16.1 Concepts and terms

16.2 Population dynamics, assessment, and

management

16.3 Assessment and management summary

16.4 Conclusions

Acknowledgements

References

Chapter 17: Synergies between aquaculture and

fisheries

17.1 Introduction

17.2 Species

17.3 Population structure and genomics

17.4 Life history stages

17.5 Future directions for common goals and

synergies between fisheries and aquaculture

References

Appendix A: List of scientific and common names of

living flatfishes used in the book

Appendix B: Common synonyms of Pleuronectidae used

in the text



Index of scientific and common names

Subject index

End User License Agreement

List of Illustrations

Figure 2.1

Figure 2.2

Figure 2.3

Figure 2.4

Figure 2.5

Figure 2.6

Figure 2.7

Figure 2.8

Figure 2.9

Figure 2.10

Figure 2.11

Figure 2.12

Figure 2.13

Figure 2.14

Figure 2.15

Figure 3.1

Figure 3.2

Figure 4.1

Figure 4.2

Figure 4.3



Figure 4.4

Figure 5.1

Figure 5.2

Figure 5.3

Figure 5.4

Figure 5.5

Figure 5.6

Figure 5.7

Figure 5.8

Figure 5.9

Figure 5.10

Figure 5.11

Figure 5.12

Figure 5.13

Figure 6.1

Figure 6.2

Figure 6.3

Figure 6.4

Figure 6.5

Figure 6.6

Figure 6.7

Figure 7.1

Figure 7.2

Figure 7.3

Figure 7.4



Figure 7.5

Figure 7.6

Figure 7.7

Figure 8.1

Figure 8.2

Figure 8.3

Figure 8.4

Figure 9.1

Figure 11.1

Figure 11.2

Figure 11.3

Figure 11.4

Figure 11.5

Figure 12.1

Figure 12.2

Figure 12.3

Figure 12.4

Figure 12.5

Figure 12.6

Figure 12.7

Figure 13.1

Figure 13.2

Figure 13.3

Figure 13.4

Figure 13.5



Figure 13.6

Figure 13.7

Figure 13.8

Figure 13.9

Figure 13.10

Figure 13.11

Figure 13.12

Figure 13.13

Figure 13.14

Figure 13.15

Figure 13.16

Figure 13.17

Figure 13.18

Figure 13.19

Figure 14.1

Figure 14.2

Figure 14.3

Figure 14.4

Figure 15.1

Figure 15.2

Figure 15.3

Figure 15.4

Figure 15.5

Figure 15.6

Figure 15.7



Figure 15.8

Figure 15.9

Figure 15.10

Figure 15.11

Figure 16.1

Figure 16.2

Figure 16.3

Figure 16.4

Figure 16.5

Figure 16.6

Figure 17.1

List of Tables

Table 2.1

Table 2.2

Table 3.1

Table 3.2

Table 5.1

Table 5.2

Table 5.3

Table 6.1

Table 9.1

Table 9.2

Table 11.1

Table 13.1



Table 13.2

Table 13.3

Table 13.4

Table 13.5

Table 13.6

Table 13.7

Table 13.8

Table 13.9

Table 13.10

Table 14.1

Table 14.2

Table 14.3

Table 14.4

Table 14.5

Table 15.1

Table 15.2

Table 15.3

Table 15.4

Table 16.1

Table 16.2

Table 16.3

Table 16.4

Table 17.1



Flatfishes

Biology and Exploitation

Second Edition

Edited by

 

Robin N. Gibson

Mark Corner, Twynholm, Dumfries & Galloway, Scotland

 

Richard D.M. Nash

Institute of Marine Research, Norway

 

Audrey J. Geffen

Department of Biology, University of Bergen, Norway

 

Henk W. van der Veer

Royal Netherlands Institute for Sea Research, The

Netherlands

 

 



This edition first published 2015 © [2015] by John Wiley & Sons Ltd

First edition © 2005 Blackwell Science Ltd.

Registered office: John Wiley & Sons, Ltd, The Atrium, Southern Gate,

Chichester, West Sussex, PO19 8SQ, UK

Editorial offices: 9600 Garsington Road, Oxford, OX4 2DQ, UK

The Atrium, Southern Gate, Chichester, West Sussex, PO19 8SQ, UK

111 River Street, Hoboken, NJ 07030-5774, USA

For details of our global editorial offices, for customer services and for

information about how to apply for permission to reuse the copyright material

in this book please see our website at www.wiley.com/wiley-blackwell.

The right of the author to be identified as the author of this work has been

asserted in accordance with the UK Copyright, Designs and Patents Act 1988.

All rights reserved. No part of this publication may be reproduced, stored in a

retrieval system, or transmitted, in any form or by any means, electronic,

mechanical, photocopying, recording or otherwise, except as permitted by the

UK Copyright, Designs and Patents Act 1988, without the prior permission of

the publisher.

Designations used by companies to distinguish their products are often claimed

as trademarks. All brand names and product names used in this book are trade

names, service marks, trademarks or registered trademarks of their respective

owners. The publisher is not associated with any product or vendor mentioned

in this book.

Limit of Liability/Disclaimer of Warranty: While the publisher and author(s)

have used their best efforts in preparing this book, they make no

representations or warranties with respect to the accuracy or completeness of

the contents of this book and specifically disclaim any implied warranties of

merchantability or fitness for a particular purpose. It is sold on the

understanding that the publisher is not engaged in rendering professional

services and neither the publisher nor the author shall be liable for damages

arising herefrom. If professional advice or other expert assistance is required,

the services of a competent professional should be sought.

Library of Congress Cataloging-in-Publication Data

Flatfishes : biology and exploitation. - Second edition / edited by Robin N.

Gibson, Richard D.M. Nash, Audrey J. Geffen and Henk W. Van der Veer.

pages cm

Includes bibliographical references and index.

ISBN 978-1-118-50119-1 (cloth)

1. Flatfishes. 2. Flatfish fisheries. I. Gibson, Robin N., editor.

QL637.9.P5F58 2015

597′.69–dc23

http://www.wiley.com/wiley-blackwell


2014026809

A catalogue record for this book is available from the British Library.

Wiley also publishes its books in a variety of electronic formats. Some content

that appears in print may not be available in electronic books.

Cover image: 9th International Flatfish Symposium Artwork. Illustrations

courtesy of Fishwatch.gov/National Marine Fisheries Service (NMFS)/NOAA,

FOCI/RACE/Alaska Fisheries Science Center (AFSC)/NMFS/NOAA.

Cover design by Rebecca White AFSC/NMFS/NOAA



List of contributors

Kenneth W. Able

Rutgers University Marine Field Station, 80/132 Great

Bay Boulevard, Tuckerton, NJ 08087, USA

able@marine.rutgers.edu

Kevin M. Bailey

Man & Sea Institute, LLC, 10335 46th Avenue NE,

Seattle, WA 98125, USA

kmacbailey@gmail.com

Henrique N. Cabral

Departamento de Biologia Animal/Centro de

Oceanografia, Faculdade de Ciências da Universidade de

Lisboa, Campo Grande, 1749-016 Lisboa, Portugal

hcabral@fc.ul.pt

Steven X. Cadrin

University of Massachusetts Dartmouth, Department of

Fisheries Oceanography, School for Marine Science &

Technology, 200 Mill Road, Suite 325, Fairhaven, MA

02719, USA

scadrin@umassd.edu

William G. Clark

6834 19th Ave. NE, Seattle, WA 98115, USA

old.bill.clark@gmail.com

Juan M. Díaz de Astarloa

Instituto de Investagaciones Marinas y Costeras(IIMyC)-

CONICET, Fac. de Ciencias Exactas y Naturales,

Universidad Nacional de Mar del Plata, Funes 3350,

http://able@marine.rutgers.edu/
http://kmacbailey@gmail.com/
http://hcabral@fc.ul.pt/
http://scadrin@umassd.edu/
http://old.bill.clark@gmail.com/


B7602AYL, Mar del Plata Argentina

astarloa@mdp.edu.ar

Janet T. Duffy-Anderson

National Oceanic and Atmospheric Administration,

Alaska Fisheries Science Center, 7600 Sand Point Way

NE, Seattle, WA 98115, USA

janet.duffy-anderson@noaa.gov

F. Joel Fodrie

Institute of Marine Sciences, University of North

Carolina at Chapel Hill, 3431 Arendell St, Morehead

City, NC 28557, USA

jfodrie@unc.edu

Michael J. Fogarty

National Marine Fisheries Service, Northeast Fisheries

Science Center, 166 Water Street, Woods Hole, MA

02543, USA

michael.fogarty@noaa.gov

Vania Freitas

Royal Netherlands Institute for Sea Research, PO Box

59; 1790 AB Den Burg Texel, The Netherlands

vania.freitas@nioz.nl

Audrey J. Geffen

Department of Biology, University of Bergen, N-5020

Bergen, Norway

audrey.geffen@bio.uib.no

Robin N. Gibson

Mark Corner, Twynholm, Dumfries & Galloway,

Scotland, UK DG6 4PR

robin.gibson@sams.ac.uk

http://astarloa@mdp.edu.ar/
http://janet.duffy-anderson@noaa.gov/
http://jfodrie@unc.edu/
http://michael.fogarty@noaa.gov/
http://vania.freitas@nioz.nl/
http://audrey.geffen@bio.uib.no/
http://robin.gibson@sams.ac.uk/


Albert K. Imsland

Akvaplan-niva, Iceland Office, Akralind 4, 201 Kópavogi,

Iceland

Department of Biology, University of Bergen, N-5020

Bergen, Norway

albert.imsland@akvaplan.niva.no

Richard W. Langton

National Marine Fisheries Service, Northeast Fisheries

Science Center, Maine Field Station 17 Godfrey Drive,

Suite 1, Orono, ME 04473, USA

richard.Langton@noaa.gov

Bruce Leaman

International Pacific Halibut Commission, 2320 W.

Commodore Way, Suite 300, Seattle, WA 98199-1287,

USA

bruce@iphc.int

William C. Leggett

Queen's University at Kingston, 74 University Avenue,

Kingston ON, Canada K7L3N6

wleggett@queensu.ca

Jason S. Link

National Marine Fisheries Service, Northeast Fisheries

Science Center, 166 Water Street, Woods Hole, MA

02543, USA

jason.link@noaa.gov

Thomas A. Munroe

National Systematics Laboratory, NMFS/NOAA, Post

Office Box 37012 Smithsonian Institution, NHB, WC 60

MRC-153, Washington DC 20113-7012, USA

munroet@si.edu

http://albert.imsland@akvaplan.niva.no/
http://richard.Langton@noaa.gov/
http://bruce@iphc.int/
http://wleggett@queensu.ca/
http://jason.link@noaa.gov/
http://munroet@si.edu/


Hideaki Nakata

Faculty of Fisheries, Nagasaki University, 1-14 Bunkyo-

machi, Nagasaki 852-8521, Japan

nakata@nagasaki-u.ac.jp

Richard D.M. Nash

Institute of Marine Research, PB 1870 Nordnes, N-5817

Bergen, Norway

richard.nash@imr.no

David B. Packer

National Oceanic and Atmospheric Administration,

National Marine Fisheries Service, Northeast Fisheries

Science Center, 74 Magruder Road, Highlands, NJ

07732, USA

david.packer@noaa.gov

Karin Pittman

Department of Biology, University of Bergen, N-5020

Bergen, Norway

karin.pittman@bio.uib.no

Jan-Jaap Poos

Institute for Marine Resources and Ecosystem Studies,

Haringkade 1, 1976 CP IJmuiden, The Netherlands

janjaap.Poos@wur.nl

Daniel Ricard

Biology Centre AS CR v.v.i., Institute of Hydrobiology, Na

Sádkách 7, České Budějovice 370 05, Czech Republic

daniel.ricard@gmail.com

Adriaan D. Rijnsdorp

Institute for Marine Resources and Ecosystem Studies,

Haringkade 1, 1976 CP IJmuiden, The Netherlands

adriaan.rijnsdorp@wur.nl

http://nakata@nagasaki-u.ac.jp/
http://richard.nash@imr.no/
http://david.packer@noaa.gov/
http://karin.pittman@bio.uib.no/
http://janjaap.Poos@wur.nl/
http://daniel.ricard@gmail.com/
http://adriaan.rijnsdorp@wur.nl/


Clifford H. Ryer

Alaska Fisheries Science Center, NOAA National Marine

Fisheries Service, 2030 S. Marine Science Drive,

Newport, OR 97365, USA

cliff.ryer@noaa.gov

Brian E. Smith

National Marine Fisheries Service, Northeast Fisheries

Science Center, 166 Water Street, Woods Hole, MA

02543, USA

brian.smith@noaa.gov

Allan W. Stoner

Fisheries Behavioral Ecology Program, Alaska Fisheries

Science Center, NOAA National Marine Fisheries

Service, 2030 S. Marine Science Drive, Newport, OR

97365, USA

allan.stoner@gmail.com

Tohru Suzuki

Laboratory of Marine Life Science and Genomics,

Graduate School of Agricutural Science, Tohoku

University, Aoba-ku, Sendai, Miyagi 981-855, Japan

suzukitr@bios.tohoku.ac.jp

Masaru Tanaka

Hirano 5-2-530, Gokasyo, Uji, Kyoto 611-0011, Japan

masatnk4@yahoo.co.jp

Cindy J.G. van Damme

Institute for Marine Resources and Ecosystem Studies,

Haringkade 1, 1976 CP IJmuiden, The Netherlands

cindy.vandamme@wur.nl

Henk W. van der Veer

Royal Netherlands Institute for Sea Research, PO Box

http://cliff.ryer@noaa.gov/
http://brian.smith@noaa.gov/
http://allan.stoner@gmail.com/
http://suzukitr@bios.tohoku.ac.jp/
http://masatnk4@yahoo.co.jp/
http://cindy.vandamme@wur.nl/


59; 1790 AB Den Burg Texel, The Netherlands

henk.van.der.veer@nioz.nl

Catarina Vinagre

Centro de Oceanografia, FCUL, Campo Grande, 1749-

016 Lisboa, Portugal

cmvinagre@fc.ul.pt

Stephen J. Walsh

Northwest Atlantic Fisheries Centre, Fisheries and

Oceans Canada, 80 East White Hills Rd., PO Box 5667,

St John's, NL, Canada, A1C5X1

gilmorehouse@bellaliant.net

Thomas Wilderbuer

US National Marine Fisheries Service, Alaska Fisheries

Science Center, 7600 Sand Point Way NE, Seattle, WA

98115, USA

tom.wilderbuer@noaa.gov

Peter R. Witthames

40 Plumtrees, Lowestoft, Suffolk, UK, NR32 3JH

fecund-fish@tiscali.co.uk

Chang Ik Zhang

Pukyong National University 559-1, Daeyeon 3-dong,

Nam-gu Busan 608-737, Korea

cizhang@pknu.ac.kr

http://henk.van.der.veer@nioz.nl/
http://cmvinagre@fc.ul.pt/
http://gilmorehouse@bellaliant.net/
http://tom.wilderbuer@noaa.gov/
http://fecund-fish@tiscali.co.uk/
http://cizhang@pknu.ac.kr/


Series editor's foreword

…flatfish, thirsting, trawled by grief

‘Falling on Grass’, by Elizabeth Biller Chapman

Fish researchers (a.k.a. fish freaks) like to explain, to the

bemused bystander, how fish have evolved an astonishing

array of adaptations; so much so that it can be difficult for

such researchers to comprehend why anyone would study

anything else. Yet fish are among the last wild creatures on

our planet that are hunted by humans for sport or food. As

a consequence, today we recognize that the reconciliation

of exploitation with the conservation of biodiversity

provides a major challenge to our current scientific

knowledge and expertise. Even evaluating the tradeoffs

that are needed is a difficult task. Moreover, solving this

pivotal issue calls for a multidisciplinary consilience of fish

physiology, biology and ecology with social sciences such as

economics and anthropology in order to probe the frontiers

of applied science. In addition to food, recreation (and

inspiration for us fish freaks), it has, moreover, recently

been realized that fish are essential components of aquatic

ecosystems that provide vital services to human

communities. Sadly, virtually all sectors of the stunning

biodiversity of fishes are at risk from human activities. In

freshwater, for example, the largest mass extinction event

since the end of the dinosaurs occurred as the introduced

Nile perch in Lake Victoria eliminated over 100 species of

endemic haplochromine fish. But, at the same time,

precious food and income from the Nile perch fishery was

created in a miserably poor region. In the oceans, we have

barely begun to understand the profound changes that

have accompanied a vast expansion of human fishing over

the past 100 years. The Wiley-Blackwell Series on Fish and



Aquatic Resources is an initiative aimed at providing key,

peer-reviewed texts in this fast-moving field.

Flatfishes, ubiquitous from the poles to the tropics, are

instantly recognizable; yet some biologists regard them as

just another advanced teleost, so why, we may ask, do they

deserve a monograph and conferences all to themselves? In

fact, flatfishes, defined as members of the monophyletic

order of Pleuronectiformes, are endowed with a number of

special and unique features (they underlie that instant

recognition), and so your series editor is pleased to host

this second edition of Flatfishes: Biology and Exploitation in

the Fish and Aquatic Resources series. The first and second

editions of this book grew out of a series of triennial

international symposia on flatfishes held since 1990: there

is now need for a second edition on account of significant

advances in the science of flatfishes since the first edition

was published in 2005. The second edition is a brainchild of

a small team of eminent editors: Robin Gibson, Richard

Nash, Audrey Geffen and Henk Van der Veer. The 17

chapters are authored by 37 experts in the field of flatfish

biology from 11 countries.

When the oldest fossils appeared in the Eocene (53 million

years BP), flatfishes already exhibited a diversity that

suggests the order evolved in the Paleocene from perchlike

marine ancestors. Today there are about 820 flatfish

species in 123 genera, but relations within the group

remain problematic. In this book systematics and

biogeography are covered in two chapters (Munroe).

Common and Linnaean names from the international fish

database FishBase are used, except where recently revised.

During development each flatfish metamorphoses from a

rounded, symmetrical fishlike larva to the characteristic

flattened adult, with head skewed to remain horizontal as

the fish lies on either its left or right side; one eye



recapitulates early flatfish evolution and migrates to the

upper side. Left- and right-handed eye position appears to

be no guide to flatfish taxonomic relationships and the

functional advantage of eye handedness remains a mystery.

A chapter reviews the evolution and development of this

dramatic asymmetry (Suzuki and Tanaka).

In a chapter on reproduction (Rijnsdorp, van Damme, and

Witthames), we learn that, because flatfishes live in

intimate contact with sediments, the effects of human

pollutants on flatfish ecology are large. For example, oil

spills reduce ovary development and fecundity, aromatic

hydrocarbons and polychlorinated biphenyls in sediments

produce smaller eggs, and some pesticides, polychlorinated

biphenyls, phthalates and alkyl phenols mimic estrogen and

disrupt female reproductive cycles or feminize males.

A chapter is devoted to the fascinating behaviour of

flatfishes (Gibson, Stoner, and Ryer). Flatfishes employ a

‘swim-and-glide’ energy-saving locomotion by undulating

the body. The 90° rotation in their body position means that

flatfishes control vertical direction by changing the angle of

the body, tail, and median fins; horizontal direction is

altered, rather clumsily, by using the pectoral fin on the

eyed side as a rudder. The characteristic flatfish

camouflage serves both against detection by their prey and

by their predators. Camouflage is achieved partly by very

rapid second-by-second colour changes, images falling on

the upper part of retina causing three types of

chromatophore to expand and contact, and partly by slower

changes over a number of weeks to the number and

pigmentation of chromatophores, thereby altering the

pattern of spots and flecks. All flatfishes can bury

themselves rapidly in the substrate to aid camouflage.

When this is done a muscular sac forces fluid into the orbit,

causing the eyes to protrude above ground. Indeed this key

feature of flatfish functional anatomy is diagnostic for the



order. Flatfish eyes are independently mobile, providing

360° vision. Flatfishes are ambush predators; they may

leave the bottom to capture prey in the water column and

then become vulnerable to being eaten themselves. Some

species avoid this problem by luring prey with a waggling

pectoral fin, whereas a few species, like angler fish, have

evolved specialized food-attracting lures. Prey are engulfed

and sucked in by the back pressure from the highly

protrusible advanced perch-pattern jaws.

A chapter covering the trophic ecology of flatfishes (Link,

Smith, Packer, Fogarty and Langton) points out that

flatfishes are largely piscivorous or eat benthic

invertebrates like crustaceans and polychaete worms, so

they generally have a trophic level of 3 or more. Some

species specialize in eating the tips of bivalve siphons,

especially when juvenile, whereas a few concentrate on

echinoderms such as sand dollars and urchins. Flatfishes

provide a tangible ‘ecosystem service’ for human benefit

because they convert benthic production into a form

suitable for consumption by higher predators and humans.

Flatfishes are sought out as food by specialized predators

such as sharks that can detect electrical impulses from

their nervous systems.

Flatfishes have been eaten by humans for millennia; flatfish

bones are found in ancient middens, flatfishes are

portrayed in rock carvings and paintings from Europe to

Australia, and clever, recurved hooks for catching large

flatfishes are found among aboriginal peoples in the Pacific

northwest and in northern Australia. Since the 1960s,

almost 25% of all groundfish landings worldwide have

consisted of flatfishes, and, in this book, the major Pacific,

Atlantic and tropical flatfish fisheries each have their own

chapters. Overall, the status of most fisheries is very poor

and they are generally exploited way beyond levels of

maximum sustainable production.



Atlantic flatfish fisheries (Walsh, Astarloa and Poos) paint a

miserable story of overexploitation. The huge plaice

fisheries of the early twentieth century have been severely

depleted, Atlantic halibut is almost extinct and valuable

sole, turbot and brill fisheries are reduced to shadows of

their former glory. Species such the thin and watery-tasting

Greenland ‘halibut’ (also misleading marketed as ‘turbot’)

now dominate catches. The sad litany of stocks

experiencing severe decline is accompanied by the

realization that, over 80 years, these fisheries have been

assessed and managed by some of the most advanced

fisheries science in the world. As with other fish in the

Atlantic, we have seen in the past an almost total failure of

fisheries agencies to fulfil their mandate. However, in

Europe, the jury is currently out on whether the corner has

been turned. In the south Atlantic, flatfish stocks have been

greatly overexploited, yet almost no good data exist with

which to assess and manage the resources. An important

exception to the generally dismal state of temperate flatfish

resources is the Pacific halibut fishery, which has been

managed conservatively by the International Pacific Halibut

Commission for almost 100 years (see the chapter on

Pacific flatfish fisheries by Wilderbuer, Leaman, and

Zhang). Tropical flatfishes caught in fisheries (Munroe)

tend to be small, taxonomically diverse and poorly known

small individuals and species caught by commercial

trawlers that generate huge and unreported amounts of

discards.

Two new chapters for the second edition focus on flatfish

life history strategies (Vinaigre and Cabral). The final

chapter (Geffen, Pittman and Imsland) concentrates on the

synergies between aquaculture and the biology of wild

flatfishes.

This second edition continues to present timely and

comprehensive ‘state-of-the-art’ reviews of flatfish biology,



ecology, fisheries and aquaculture and readers will find all

the components of synoptic synthesis concerning the role

of flatfishes in today's depleted marine ecosystems. It

therefore continues to provide a unique single source of

reference on this group for all practitioners, students and

policy makers concerned with marine biology, fish ecology,

fishery science, marine conservation, and fisheries

management.

Professor Tony J. Pitcher

Editor, Fish and Aquatic Resources Series

Fisheries Centre, University of British Columbia,

Vancouver, Canada



Preface to the second edition

Instantly recognizable, flatfishes have long fascinated

scientist and layman alike. The fascination stems

principally from their unique asymmetric body form

developed as an adaptation to a bottom-living lifestyle

following metamorphosis from a bilaterally symmetrical

larva. They are a relatively diverse group, over 800 extant

species are currently recognized and are distributed from

the Arctic to Australasia. This wide distribution, and the

fact that they make important contributions to commercial

and recreational fisheries in many parts of the world,

means they have been the objects of research for more

than a century. Over the past few decades there has been a

surge of interest in all aspects of flatfish biology. This

interest has found expression in, and been greatly

stimulated by, the International Flatfish Ecology Symposia

held triennially since 1990 and published initially (1991–95)

in the Netherlands Journal of Sea Research and

subsequently (1997 onwards) in the Journal of Sea

Research. This large and growing body of information was

synthesized into an authoritative account of the biology of

this intriguing and economically important group of fishes

in the first edition. That volume was well received but

advances in knowledge and its application in all topics

since then necessitated a second edition.

As before, the book brings together accounts written by

internationally recognized experts in the field of flatfish

biology. All the original chapters have been fully revised

and updated and two new chapters on life-history

strategies and the evolution and development of asymmetry

have been added. The recent publication of a major work

on flatfish culture and stock enhancement (Daniels &



Watanabe 2010) rendered the original final chapter on

aquaculture and stock enhancement largely redundant.

That chapter has been completely rewritten and now

concentrates on the synergies between studies of

aquaculture and of the biology of wild flatfishes.

The first part of the book deals with systematics,

distribution and life history strategies; the second with

biology in the widest sense and covers development,

ecology, growth and behaviour. The final five chapters

describe and discuss aspects of exploitation including the

major fisheries, management and assessment, and aspects

of aquaculture. The volume therefore continues to

represent a comprehensive review of the current ‘state of

the art’ in flatfish biology and an invaluable source of

reference for fish biologists, fisheries scientists and

managers, and students of marine biology alike.

Reference
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