Contents

Preface

MNotation

1. Nothing as Practical as a Good Theory

1.1 What Characterizes a Good Theory?
1.2 How to Read Thiz Book

Part 1
INDIVIDUALS

2. Size Spectrum Theory

2.1 What Is Body Size?

2.2 What Iz a Size Spectrum?

2.3 Scaling of Physiology with Body Size
2.4 What Iz the Size Spectrum Exponent?
2.5 What Is the Predation Mortality?

2.6 How Long Are Marine Food Chains?
2.7 What Is the Trophic Efficiency?

2§ Summary

. Individual Growth and Reproduction

3.1 The von Bertalanffy Growth Model

3.2 Asympiotic Size as a Master Trail

3.3 Bivenergetic Formulation of the Growth Equation
3.4 Which Other Traits Describe Fish Life Histories?
3.5 Summary

Part 11
POPULATIONS

. Demography

4.1 What Is the Size Structure of a Population?
4.2 Reproduction, Recruitment, and Density Dependence

15
18
19
21
30
33
35
35
3

38
39
42
48
52
34

39
al
71



wi CONTENTS

4.3 Why Use a Stock-Recruitment Relation? 75
4.4 What Is the Physiclogical Mortality? T 76
4.5 Summary 80
5. Fishing 82
3.1 Fisheries Selectivity 84
5.2 Impact of Fishing on Small and Large Species 86
5.3 Fisheries Reference Points B9
5.4 Which Gear Selectivity Maximizes Yield? 95
3.5 Summary 06
6. Fisheries-Induced Evolution ' 100
.1 Which Selection Responses Do We Expect? 104
6.2 Quantitative Genetics 106
6.3 Evolutionary Impact Assessment of Fishing 109
6.4 Summary: What Is an Evolutionary Enlightened
Fisheries Management? 114
7. Population Dynamics 117
7.1 What Is the Population Growth Rate? g 119
7.2 How Fast Does a Population Recover '
from Overfishing? 124
7.3 How Does a Population Respond to Environmental
Fluctuations? 129
7.4 Summary 131
Part III
TRAITS
8. Teleosts versus Elasmobranchs 135
8.1 How Do Teleosts and Elasmobranchs Differ? 136
8.2 How Sensitive Are Elasmobranchs to Fishing? 139
8.3 Why Do Teleosts Make Small Eggs? 141
8.4 Why Do Elasmobranchs Make Large Offspring? 142
8.5 Summary 148
9. Trait-Based Approach to Fish Ecology 150
9.1 Life-History Strategies 152
9.2 Traits and Trade-offs 154

9.3 The Sweet Spot of Complexity 158




CONTENTS vii

ParT IV
COMMUNITIES )
10. Consumer-Resource Dynamics and Emergent
Density Dependence 163
10.1 A Consumer-Resource Model 166
10.2 Emergent Density Dependence 172
10.3 When in Life Does Density Dependence Occur? 175
10.4 Fishing on a Stock with Emergent Density Dependence 178
10.5 Summary 180
11. Trait Structure of the Fish Community 183
11.1 Structure of an Unfished Community 184
11.2 Dynamic Community Model 189
11.3 Dynamic Community Model versus Analytic Theory 193
11.4 Species versus Traits 196
11.5 Summary 199
12. Community Effects of Fishing 200
12.1 Trophic Cascades . 20
12.2 What Is the Impact of Forage Fishing? 204
12.3 What Is the Maximum Sustainable Yield of a Community? 206
12.4 Size- and Trait-Based Models for Ecosystem-Based
Fisheries Management 209
ParT V
EPILOGUE
13. The Size- and Trait-Based Approach 217
13.1 Size versus Age-Based Approaches for Fisheries Science 217
13.2 Future Directions of Size- and Trait-Based Theory 221
PART W1
APPENDIXES
A. Single Stock Size Spectrum Model 233
B. Consumer-Resource Model 235
C. Community Model 237
Bibliography 239

Index 255




