CONTENTS

FISHERIES AND AQUACULTURE

Fisheries and Aquaculture - Volume 1
No. of Pages: 338

FISHERIES AND AQUACULTURE ISBN: 978-1-84826-108-2 (eBook)

Edited by Patrick Safran Volume I ISBN: 978-1-84826-558-5 (Print VVolume)
E,’,‘;‘E’S‘i,";,’,f,ﬂ‘;ﬁgTEMS Fisheries and Aquaculture - Volume 2
No. of Pages: 438

ISBN: 978-1-84826-109-9 (eBook)
ISBN: 978-1-84826-559-2 (Print VVolume)

Fisheries and Aquaculture - Volume 3
No. of Pages: 470

ISBN: 978-1-84826-110-5 (eBook)
ISBN: 978-1-84826-560-8 (Print Volume)

Fisheries and Aquaculture - Volume 4
No. of Pages: 378

ISBN: 978-1-84826-111-2 (eBook)
ISBN: 978-1-84826-561-5 (Print VVolume)

Fisheries and Aquaculture - Volume 5
No. of Pages: 458

ISBN: 978-1-84826-112-9 (eBook)
ISBN: 978-1-84826-562-2 (Print Volume)

For more information of e-book and Print

Volume(s) order, please ¢lick here

Or contact : eolssunesco@gmail.com

©Encyclopedia of Life Support Systems (EOLSS)


https://www.eolss.net/ebooklib/bookinfo/fisheries-aquaculture.aspx

FISHERIES AND AQUACULTURE

CONTENTS

VOLUME |

Fisheries and Aquaculture : Towards Sustainable Aquatic Living Resources Management

1

P. Safran, Centre de Coopération Internationale en Recherche Agronomique pour le Développement

(CIRAD), Paris, France (Present address: Asian Development Bank (ADB), Manila, Philippines)

1. Introduction
2. The Role of Fisheries
2.1. An Important Agricultural Resource
2.2. A Source of Foreign Exchange Earnings
2.3. A Source of Protein
2.4. A Source of Income
2.5. A Source of Employment
2.6. A Valuable Ecological Resource
2.7. Towards Sustainable Fisheries Development
3. An Outline of Fisheries
3.1. Artisanal Fisheries
3.2. Industrial Fisheries
3.3. Aquaculture
3.4. Marine Fisheries
4. Fisheries Economic Outlook
4.1. Fish Production
4.2. Fish Trade
5. Fisheries Issues
5.1. Coastal Resource Management
5.1.1. The Law of the Sea
5.1.2. Integrated Coastal Fisheries Management
5.2. Economic Issues
5.2.1.  Overfishing
5.2.2. Overcapacity
5.2.3.  Postharvest Losses
5.2.4. Bycatch and Discards
5.25. Subsidies
5.3. Environmental Issues
5.3.1.  Ecosystems Degradation
5.3.2.  Destructive Fishing Practices
5.3.3.  Negative Impacts of Aquaculture
5.3.4.  Water Pollution
5.4. Policy and Institutional Issues
6. Perspectives
6.1. Fish Supply Outlook
6.2. Towards Responsible Fisheries Management
7. Conclusion

Harvesting the Seas
Jean-Paul Troadec, Menez Perroz, Plouguerneau, France

1. Introduction
2. Historical Development
2.1. Overview
2.2. Intensification, Diversification and Geographical Expansion
2.3. Development Factors
3. Fishery Systems
3.1. Structure of Fisheries

©Encyclopedia of Life Support Systems (EOLSS)

26



FISHERIES AND AQUACULTURE

3.2. Resource Units
3.2.1.  Nature and Composition
3.2.2.  Distribution and Migration Patterns
3.2.3.  Variability
3.3. Fishing or Production Systems
3.4. Exploitation Systems
3.5. Regulatory Systems
3.5.1.  Exclusivity Systems
3.5.2.  Mechanisms
3.5.3.  Structures
4. State of World Fisheries
4.1. Resources
4.1.1. Global Extension of Overfishing
4.1.2. Discards
4.1.3. World Fishery Potential
4.2. Effects of Fishing on the Environment and Biodiversity
5.  The Dynamics of Overfishing
5.1. Cause, Nature and Effects
5.2. Weaknesses of Conventional Methods of Access Regulation
5.2.1. Conflicts
5.2.2.  Fishery Policies
5.2.3. Crises
6. Conclusions

World Yields of Marine Organisms 54
C. Aliaume, Laboratoire Hydrobiologie Marine et Continentale, Universit de Montpellier, France

S. M. Garcia, FAO, Fisheries Department, Italy

R. J. R. Grainger, FAO, Fisheries Department, Italy

T. Do Chi, Laboratoire Hydrobiologie Marine et Continentale, Universit de Montpellier, France

1. Introduction
2. World Fishery Production over the last Half of Century with Recent Trends
3. Profile of Catches by FAO Fishing Area
3.1. Northwest Atlantic (Area 21)
3.2. Northeast Atlantic (Area 27)
3.3. Western Central Atlantic (Area 31)
3.4. Eastern Central Atlantic (Area 34)
3.5. Mediterranean and Black Sea (Area 37)
3.6. Southwest Atlantic (Area 41)
3.7. Southeast Atlantic (Area 47)
3.8. Western Indian Ocean (Area 51)
3.9. Eastern Indian Ocean (Area 57)
3.10. Northwest Pacific (Area 61)
3.11. Northeast Pacific (Area 67)
3.12. Western Central Pacific (Area 71)
3.13. Eastern Central Pacific (Area 77)
3.14. Southwest Pacific (Area 81)
3.15. Southeast Pacific (Area 87)
4. Conclusion

Rational Exploitation and Conservation of Marine Ecosystems 80
Jean-Paul Troadec, Menez Perroz, Plouguerneau, France

1. Introduction
2. The Exploitation and Conservation of Natural Resources
2.1. Technological Intensification and Production Systems
2.2. Relationships between Production Systems and Ecosystems

©Encyclopedia of Life Support Systems (EOLSS) i



FISHERIES AND AQUACULTURE

o s

2.2.1. Direct Impacts
2.2.2.  Indirect Impacts
2.2.3. Exogenous Pollution
2.3. Adjustment of Production Systems to Ecosystem Capacity
Rationalization of Uses
3.1. The Dynamics of Overfishing
3.2. Management Objectives
3.3. Biological and Economic Conditions of Sustainable Development
Effects on Wealth Distribution
Conclusions

Forecast of Yields 98
C. Aliaume, Laboratoire Hydrobiologie Marine et Continentale, Universit de Montpellier, France

S. M. Garcia, FAO, Fisheries Department, Italy

R. J. R. Grainger, FAO, Fisheries Department, Italy

T. Do Chi, Laboratoire Hydrobiologie Marine et Continentale, Universit de Montpellier, France

1.
2.
3.

o

Introduction

A perspective on Fisheries Trends Offered by Estimates of Production per Shelf Area
Development Trends and Potential

3.1. Trends in Fishery Development

3.2. Potential of Marine Fisheries

3.3. Implications for Management and Development

El Nino: the Consequences for Fisheries

A Framework for Sustainable Fisheries

Conclusion

Pollution of the Hydrosphere and Quality Control in Natural Waters 116
Teruhisa Komatsu, Ocean Research Institute, The University of Tokyo, Japan

1.
2.

Introduction
Pollution Occurring in the Hydrosphere
2.1. Reversible Pollution
2.1.1.  Acid Precipitation and UV-B Radiation
2.1.2.  Harmful Algal Blooms
2.1.3. Heat
2.1.4. Man-Made Debris
2.1.5. Oil Pollution
2.1.6. Metals
2.1.7.  Fishing and Aquaculture
2.1.8.  Global Warming
2.2. lIrreversible Pollution
2.2.1.  Chemical Pollutants and Environmental Endocrine Disrupters
2.2.2. Radiation
2.2.3. Introduction of Non-Indigenous Species
2.2.4.  Construction and Reclamation
Monitoring and Assessment
3.1. Representative Monitoring Programs in the Hydrosphere
Water Quality Control and Environmental Management
4.1. International and Regional Agreements Regulating Pollution
4.2. National and Social Efforts to Regulate Pollution
4.2.1. Waste Reduction
4.2.2. Regulation and Management
Conclusion

©Encyclopedia of Life Support Systems (EOLSS) iii



FISHERIES AND AQUACULTURE

Marine Organisms as Food, Forage, Industrial, and Medical Products 144
K. J. Whittle, Torry Research Ltd., Aberdeenshire, Scotland, UK

1. Historical Perspective
1.1. Food Use
1.1.1. Early to Classical Times
1.1.2. Middle Ages to the Twentieth Century
1.2. Non-food UsesBy-products
1.3. Seaweeds
2. The Current Picture of Food and Non-food Uses
2.1. Gross Disposal of World Fish Production from 1948 to 1996
2.2. Fish and Shellfish as Food
2.2.1.  Characteristics of Seafood
2.2.2.  Nutrition and Health
2.2.3.  Process Yields the Edible Portion
2.2.4. Potential for Increased Availability for Food
2.3. Seafood Products
2.3.1.  Live Fish and Shellfish and Chilled Products
2.3.2.  Frozen Fish and Products
2.3.3.  Canned and Other Thermally Processed Products
2.3.4.  Cured and Preserved Products
2.4. Non-food Uses of Fish
2.4.1.  Fish Meal and Oils
2.4.2.  Fish as Feed, Silage and Hydrolysates
2.4.3. Crustacean Wastes- Chitin and Chitosan
2.4.4.  Secondary Metabolites of Marine Organisms- Uses in Medicine, Health and Nutrition
2.4.5.  Products from Cultured Microorganisms and Uses
2.4.6. Seaweeds and Uses of Seaweeds
3. Future Prospects

Allocation of Use Rights and Adjustment of Institutions 178
Jean-Paul Troadec, Menez Perroz, Plouguerneau, France

1. Introduction

2. Exclusivity Systems
2.1. State Sovereignty
2.2. Resource Property
2.3. Use Rights

3. Allocation Mechanisms
3.1. Social Controls
3.2. Command and Control
3.3. Market
3.4. Taxation
3.5. Co-management

4. Regulatory Bodies

5. Conclusions

Subsidies to Fishing 198
Ronald P. Steenblik, Organisation for Economic Co-operation and Development (OECD), France
F.J. Paul Wallis, Ministry of Fisheries, Wellington, New Zealand

1. Introduction

2. Why do Governments Subsidize Fisheries?
2.1. National Defense
2.2. Competition for Common-Pool Resources
2.3. UNCLOS and New Sovereign Rights

©Encyclopedia of Life Support Systems (EOLSS)



FISHERIES AND AQUACULTURE

2.4. Perceived Market Failures and Structural Problems
3. Subsidies and Their Classification
4. Effects of Subsidies
4.1. Static Analysis
4.1.1. Effect of Revenue-Enhancing Subsidies
4.1.2. Effects of Cost-Reducing Subsidies
4.1.3. Effects of Capacity-Reducing Subsidies
4.2. Dynamic Effects and the Political Economy of Subsidies
5. Subsidy Reform
5.1. Multilateral Frameworks: a Historical Background
5.2. Current and Future Multilateral Frameworks
5.3. A Case Study in Reform: Norway

Fishing Port Management, the Forgotten Subject 216
Roland Bernd Scheffczyk, Senior Port Management Consultant, Bremerhaven, Germany

1. Historical Development of Service Functions of Fishing Ports
2. Definitions Applied
2.1. Fishing Port—System Approach
2.2. Fishing Port—Operational Approach
2.3. Fishing Port—Functional Approach
3. Key Functions of a Modern Fishing Port
3.1. General Management Function
3.2. Operation Function
3.3. Service Function
4. Differentiation of Port Functions and Services
4.1. Port Infrastructure versus Suprastructure Facilities
4.1.1. Port Infrastructure Facilities
4.1.2.  Port Suprastructure Facilities
4.2. Differentiation of Port Users and Customers
5. Fishing Port Management Planning
5.1. Some Essential Considerations for Port Management Planning
5.1.1. Some Basic Considerations in Planning Fishing Port Management Concepts
5.1.2.  Port Operation and Business Environment
5.2. Components of Management Planning
5.3. The Role of a Fishing Port Authority
6. Basic Concepts of Management Structures
6.1. Management Structures and Organization
6.1.1.  Minor Fishing Harbor under Government Administration
6.1.2.  Major Fishing Port Managed by a Semi-Autonomous Port Management
6.1.3.  Nucleus and Plasma Port, Autonomous Fishing Port Authority
6.1.4. Landlord Port
7. Introduction to Fishing Port Operation Management
7.1. Operation Management Parameters
7.1.1.  Definition of Port Operation
7.2. Objectives of Operation Management
7.2.1.  Operational Efficiency
7.2.2.  Management Efficiency
8. Management Planning
8.1. Control Systems in Port Operations
8.2. Organization of Port Operations
8.2.1.  Authorities
8.2.2.  Organization by Functions
8.3. Technical Management in Port Operations
8.3.1.  Port Infrastructure Development Projects
8.3.2.  Technical Management in Project Implementation
8.3.3.  Maintenance Works Planning

©Encyclopedia of Life Support Systems (EOLSS)



FISHERIES AND AQUACULTURE

9. Inventory Management and Control

10. Port Operation and Fishing Fleet Management
10.1. Effective Fleet Management
10.2. Mobility of Fishing Fleets
10.3. Training as a Management Tool

Index 245

About EOLSS 253
VOLUME I

Marine Fish and Invertebrates: Biology and Harvesting Technology 1

R. Radtke, University of Hawai’i at Manoa, Hawai’i Institute of Geophysics and Planetology, Honolulu,
USA

1. Introduction

2. New approaches

3. Biology and Harvesting of Major Species

3.1. Schooling Finfish (Cods, Herrings, Sardines, Mackerels, and others)

3.2. Tunas, Billfish and Sharks

3.3. Shrimp and Kirill

3.4. Crabs and Lobsters

3.5. Shelled Molluscs (Clams, Oysters, Scallops, Pearl Oysters, and Abalone)
3.6. Cephalopods: Octopus and Squid

3.7. Orange Roughy and Other Benthic Finfish

3.8. Flatfishes and Skates

Marine Plants: Production and Utilization

Commercial Sea-Cucumbers and Trepang Markets

Importance of Non-commercial Fish

The Problem of Discards in Fisheries

Fisheries Engineering and Technology: Fishing Operation and Economic Considerations
Subsistence Hunting of Marine Mammals

©oNo O~

Schooling Finfish (Cods, Herrings, Sardines, Mackerels, and Others) 23
Y. Sakurai, Hokkaido University, Graduate School of Fisheries Sciences, Hakodate, Hokkaido, Japan
Jean-Claude Quero, IFREMER-La Rochelle, L’Houmeau, France

Introduction

Peruvian Anchoveta (Engraulis ringens, Jenyns 1842)
Alaska Pollock (Theragra chalcogramma, Pallas 1811)
Chilean Jack Mackerel (Trachurus murphyi, Nichols 1920)
Atlantic Herring (Clupea harengus, Linné 1758)

Chub Mackerel (Scomber japonicus, Houttuyn 1782)
Capelin (Mallotus villosus, Miller 1776)

South America Pilchard (Sardinops sagax, Jenyns 1842)
Atlantic Cod (Gadus morhua, Linnaeus 1758)

10 Pacific Cod (Gadus macrocephalus, Tilesius 1810)

11. Japanese Anchovy (Engraulis japonicus, Temminck and Schlegel 1846)
12. Sardine (Sardina pilchardus, Walbaum 1792)

©CoOoNoOA~WDNE

©Encyclopedia of Life Support Systems (EOLSS) Vi



FISHERIES AND AQUACULTURE

Schooling Finfish: an Overview of the Tunas, Billfishes and Sharks 42
Alain Fonteneau, Institut de Recherches pour le Développement, Victoria, Seychelles Islands

Tom Nishida, National Research Institute of Far Seas Fisheries, Shimizu-shi, Japan

Izumi Nakamura, Kyoto University, Fisheries Research Station, Maizuru, Kyoto, Japan

Bernard Seret, Museum d’Histoire Naturelle, Icthyologie, Paris, France

1. An Overview of the Tunas, Billfishes and Sharks
1.1. Systematics
1.2. Tuna Anatomy, Biology, Behavior and Physiology
1.3. Tuna Migration and Movement
1.4. Ecosystem Overview of Tunas and Other Species in the Pelagic Offshore Ecosystem
1.5. Overview of the World Tuna Fisheries
1.5.1. Fishing Gear
1.5.2.  Fishing Areas
1.5.3.  Overfishing and Tuna Resources
1.5.4. Tuna Management and Tuna Commissions
1.5.5. Tuna Markets: A Short Overview
2. Species by Species Overview and Discussion
2.1. Skipjack Tuna (Katsuwonus pelamis)
2.1.1. Biology
2.1.2.  Overview of the Fisheries
2.1.3.  General Discussion on Stock Status
2.2. Bigeye Tuna (Thunnus obesus)
2.2.1. Biology
2.2.2.  Overview of the Fisheries
2.2.3.  General Discussion on Stock Status
2.3. Albacore Tuna (Thunnus alalunga)
2.3.1. Biology
2.3.2.  Overview of the Fisheries
2.3.3.  General Discussion on Stock Status
2.4. Yellowfin Tuna (Thunnus albacares)
2.4.1. Biology
2.4.2.  Overview of the Fisheries
2.4.3.  General Discussion on Stock Status
2.5. Northern Bluefin Tuna (Thunnus thynnus)
2.5.1.  Pacific Northern Bluefin Tuna (Thunnus thynnus orientalis)
2.5.1.1. Biology
2.5.1.2. Overview of the Fisheries
2.5.1.3. General Discussion on Stock Status
2.5.2.  Atlantic Northern Bluefin Tuna (Thunnus thynnus thynnus)
2.5.2.1. Biology
2.5.2.2. Overview of the Fisheries
2.5.2.3. General Discussion on Stock Status
2.6. Southern Bluefin Tuna (Thunnus thynnus maccoyii)
2.6.1. Biology
2.6.2.  Overview of the Fisheries
2.6.3.  General Discussion on Stock Status
2.7. Minor Tunas
3. Overview of Sharks
3.1. Systematics
3.2. Biology
3.3. Overview of the World Shark Fisheries
3.4. Management of Shark Resources
4. Billfishes
4.1. Systematics
4.2. Biology
4.3. Overview of the Fisheries
4.4. General Discussion on Stock Status

©Encyclopedia of Life Support Systems (EOLSS)

vii



FISHERIES AND AQ

4.5. Market

UACULTURE

5. Recommendations

Shrimps and Kri

! 80

J. Marin, Institut Francais de Recherche pour I’Exploitation de la Mer (IFREMER), Centre Halieutique
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Crabs and Lobst
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D. Latrouite, Department of Fisheries, IFREMER, BP 70, 29 280 Plouzané, France
J. D. Booth, NIWA, Wellington, New Zealand

G. S. Jamieson, F

1. Introduction

isheries and Oceans, Canada
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C. O. Ingjih, Centre de Recherches Oceanographiques et des Peches Nouadhibou, Mauritania

Introduction

Taxonomy

Distribution

Life History

Ecology

Production and Biomass
Size Spectra

Fisheries Management
Agquaculture
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Orange Roughy and Other Deepwater Benthic Fishes 174
M. R. Clark, National Institute of Water and Atmospheric Research, P O Box 14-901, Wellington, New
Zealand

J. C. Quero, IFREMER-La Rochelle, BP 7 - 17137 L’Houmeau, France

Foreword

The Deepwater Environment

Orange Roughy, Hoplostethus atlanticus, Collett, 1889

Round Nose Grenadier, Coryphaenoides rupestris, Gunnerus, 1765

Black Scabbard Fish, Aphanopus carbo, Lowe, 1839

Alfonsinos, Beryx spp

Oreos, Allocyttus niger, James, Inada and Nakamura 1988; Pseudocyttus maculatus Gilchrist 1906
Black Cardinal Fish, Epigonus telescopus, Risso, 1810

Tooth Fish, Dissostichus eleginoides, Smitt, 1898; D. mawsoni, Norman, 1937

©CoNoGRA~WDN R

Flatfishes and Skates 189
J. C. Quero, IFREMER -La Rochelle, L’Houmeau, France

Introduction

Plaice, Pleuronectes platessa, Linnaeus, 1758

Greenland Halibut, Reinhardtius hippoglossoides, Walbaum, 1792
The Yellow Fin Sole, Limanda aspera, Pallas, 1811

Common Sole, Solea solea, Linnaeus, 1758

Atlantic Halibut, Hippoglossus hippoglossus, Linnaeus, 1758

The Other Flatfish
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Marine Plants: Production and Utilization
Rene Perez, Institut Francais de Recherches pour L’Exploitation de la Mer (IFREMER), Nantes Seaweed
production and biotechnology Laboratory,France

1.
2.

3.

5.

Foreword
Alginophyts and Alginic Acid
2.1. Structure of Alginic Acid (Figure 5)
2.2. Properties of Alginic Acid
2.3. Species Concerned
2.4. Markets of Alginic Acid (Figure 9)
Agarophyts and Agars
3.1. Agar Structure (Figure 11)
3.1.1.  Agarose Types
3.1.2. "Loaded" Agarose Types
3.1.3.  Galactan Types
3.2. Species Concerned
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3.3. Agar Properties
3.4. Agar Uses (Figure 14)
3.5. Agar Market
Carrageenophyts and Carrageenans
4.1. Chemical Structure (Figure 16)
4.2. Carrageenophyts (Figure 17 and 18)
4.3. Types of Carrageenans
4.4. "Semi-refined" or P.N.G. (Philippin National Gum) Carrageenans
4.5. Carrageenan Properties
45.1. Reactions with Proteins
45.2. Reactions with Milk
4,5.3. Reactions with Lipids
4.6. Production and Utilizations of Carrageenans
4.6.1. Milk Derivatives (Figure 21)
46.2. Water Gels
4.6.3. Structured Products
4.6.4. Diet Foods
46.5. Cosmetics
4.6.6. Animal Food
4.6.7. Deodorant Gels
4.7. World Production
Conclusion

Commercial Sea Cucumbers and Trepang Markets
C. Conand, Laboratoire d’Ecologie Marine, Université de La Réunion, Saint-Denis, France

Introduction

1.1. General Remarks on Sea Cucumbers

1.2. The Holothurian Fishery System

The Commercial Sea Cucumbers

2.1. Tropical Species
2.1.1.  Species of the Traditional Western Pacific and Indian Ocean Fisheries
2.1.2.  Species of the Recent Tropical Fisheries

2.2. Temperate Species
2.2.1.  Species of the Traditional Western Pacific Fisheries
2.2.2.  Species of the Recent Temperate Fisheries

Collecting and Processing Methods for Trepang

3.1. Collecting Methods
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3.1.1.  Processing Methods
3.2. Grading and Storing
The Main World Fisheries
4.1. Tropical Fisheries
4.1.1. Traditional Western Pacific and Indian Ocean Fisheries
4.1.2. Western Central Pacific Countries
4.1.3. Indian Ocean Countries
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4.2. Temperate Fisheries
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4.2.2. Recent Temperate Fisheries
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5.1. Hong Kong
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5.3. Taiwan
5.4. Interactions between the Markets
Over-exploitation and Sustainable Management
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E. W. Helbling, Estacion de Fotobiologia Playa Union & Consejo Nacional de Investigationes
Cientificas y Técnicas (CONICET), Chubut, Argentina
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Microzooplankton, key organisms in the pelagic food web 227
Albert Calbet, Institut de Ciencies del Mar, CSIC, Barcelona, Spain
Miguel Alcaraz, Institut de Ciéncies del Mar, CSIC, Barcelona, Spain
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Albert Calbet, Institut de Ciencies del Mar-CMIMA, CSIC, Spain
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Thomas J. Goreau, Global Coral Reef Alliance, Cambridge, MA, USA
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Wolf Hilbertz, Global Coral Reef Alliance, Cambridge, MA, USA
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Climate Change and Fisheries 317
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Melting of Polar Icecaps - Impact on Fisheries 330
Mark Belchier, British Antarctic Survey, Natural Environment Research Council, High Cross, Madingley
Road, Cambridge, UK.
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Impact of sea level rise on marine fisheries
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Ice shelves and icebergs
8. Impact of salinity changes
8.1. Ecosystem impacts
9. Discussion

abrwbdE

~No

Melting of Polar Icecaps: Impact on Marine Biodiversity 345
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