
ix

 Contents

Part I Introduction

 1 Concepts and Defi nitions ........................................................................ 3
1.1 Introduction ...................................................................................... 3
1.2 Scales ............................................................................................... 4
1.3 Levels ............................................................................................... 8
1.4 Habitat Selection .............................................................................. 9
1.5 Movement, Dispersal, and Migration .............................................. 11

Part II Levels within Species

 2 Distribution of Individuals ..................................................................... 17
2.1 Introduction ...................................................................................... 17
2.2 Movements ....................................................................................... 17

2.2.1 Ethology of Movement ........................................................ 18
2.2.2 Cognitive Aspects of Movement .......................................... 20
2.2.3 Movement as an Adaptation................................................. 22
2.2.4 Statistical Description of Movement .................................... 24

2.3 Home Ranges ................................................................................... 25
2.4 Site Suitability Models ..................................................................... 27
2.5 Patch Models of Foraging Theory ................................................... 30

2.5.1 Introduction: Foraging Theory and Foraging 
Behaviour ............................................................................. 30

2.5.2 Types of Patches ................................................................... 31
2.5.3 Marginal Value Theorem ..................................................... 31
2.5.4 Patch Selection ..................................................................... 35
2.5.5 Patch and Prey Selection ...................................................... 37

2.6 Foraging in Heterogeneous Habitats by Plants ................................ 38
2.7 Balancing Demands and Use of Refuges ......................................... 39
2.8 Distribution at Equilibrium: The Matching Rule ............................. 41



x Contents

 3 Distribution of Aggregations .................................................................. 43
3.1 Introduction ...................................................................................... 43
3.2 Site Suitability Models ..................................................................... 44
3.3 Individual-Based Models ................................................................. 45
3.4 Ideal Free Distribution ..................................................................... 48

3.4.1 Habitat Selection and Intraspecifi c Competition ................. 48
3.4.2 Fretwell and Lucas’ Model .................................................. 49
3.4.3 Ideal Free Distribution with Interference ............................. 52
3.4.4 Ideal Free Distribution with Unequal Competitors .............. 52
3.4.5 Other Ideal Free Models ...................................................... 53

3.5 Distribution at Equilibrium: The Habitat-Matching Rule ................ 54

 4 Distribution of Societies .......................................................................... 57
4.1 Introduction ...................................................................................... 57
4.2 Dispersion Patterns .......................................................................... 58
4.3 Grouping .......................................................................................... 59

4.3.1 Protection Against Predators ................................................ 60
4.3.2 Finding Resources ................................................................ 62
4.3.3 Changing Local Environment .............................................. 63

4.4 Defending Territories ....................................................................... 63
4.5 Habitat Use and Reproductive Systems ........................................... 64
4.6 Distribution of Groups: Ideal Free Approach 

with Allée Effect .............................................................................. 67
4.7 Distribution of Territories: Ideal Despotic Distribution ................... 71
4.8 Mating Systems and the Ideal Free Approach ................................. 72

4.8.1 Distribution of Reproductive Birds: 
The Polygyny-Threshold Model .......................................... 72

4.8.2 Distribution of Mammals: The Effect of Sexual 
Harassment ........................................................................... 73

 5 Distribution of Subpopulations .............................................................. 77
5.1 Introduction ...................................................................................... 77
5.2 Metapopulations ............................................................................... 78
5.3 Source–Sinks .................................................................................... 81
5.4 Fitness Maximisers, Foraging Behaviour, 

and Landscape Distribution ............................................................. 83
5.5 Individual-Based Models and Spatially Structured 

Populations ....................................................................................... 86
5.6 Pattern-Oriented Approach of Landscape Ecology ......................... 87
5.7 Cognitive Constraints on Landscape Utilisation .............................. 90

 6 Distribution of Populations .................................................................... 93
6.1 Introduction ...................................................................................... 93
6.2 Distribution of Close Populations .................................................... 95



xiContents

6.3 Distribution of Spatially Structured Populations ............................. 97
6.4 Role of Behavioural Mechanisms in Distribution 

of Populations .................................................................................. 98

 7 Distribution of Species ............................................................................ 101
7.1 Introduction ...................................................................................... 101
7.2 Species Distribution Models ............................................................ 102
7.3 Internal Structure of Biogeographical Ranges ................................. 108
7.4 Individuals, Physiological Mechanisms, 

and Species Distribution .................................................................. 110
7.5 Behavioural Adaptations and Species Distribution ......................... 112

Part III Levels Outside Species

 8 Distribution of Species Assemblages ..................................................... 117
8.1 Introduction ...................................................................................... 117
8.2 Isoleg Model: Distribution of Guilds Composed 

of Fitness Maximisers ...................................................................... 118
8.3 Macroecology .................................................................................. 121
8.4 Species Distribution Models Applied to Species Ensembles........... 124

 9 Distribution of Genes .............................................................................. 127
9.1  Introduction ...................................................................................... 127
9.2 Biological and Environmental Features Leading 

to Population Genetic Structure ....................................................... 128
9.3 Geographical Genetic Patterns Observed in Eukaryotes ................. 129

9.3.1 Random Patterns .................................................................. 130
9.3.2 Clines ................................................................................... 130
9.3.3 Ecotypes ............................................................................... 131
9.3.4 Isolation by Distance ............................................................ 133
9.3.5 Stepping Stone ..................................................................... 133
9.3.6 Discontinuities to Gene Flow ............................................... 135
9.3.7 Metapopulations ................................................................... 136
9.3.8 Source–Sinks ........................................................................ 137
9.3.9 The Central–Marginal Model ............................................... 137

9.4 Distribution of Genes in Bacterial Communities ............................. 138
9.4.1 Mechanisms of Lateral Genetic Transfer 

in the Bacterial World .......................................................... 138
9.4.2 Role of Class 1 Integron Genes in Antibiotic 

Resistance............................................................................. 138
9.4.3 Pattern of Distribution of Class 1 Integron Genes 

at Different Ecological Scales .............................................. 140



xii Contents

Part IV Applications

10 Distribution Ecology in Conservation Biology ..................................... 145
10.1 Introduction .................................................................................... 145
10.2 Environmental Challenges ............................................................. 145
10.3 Individual (and Gene) Distribution 

and Conservation Biology .............................................................. 147
10.4 Aggregation Distributions and Conservation Biology ................... 149
10.5 Metapopulations, Source–Sinks, 

and Conservation Biology .............................................................. 156
10.6 Landscape Ecology, Pattern-Based Models, 

and Conservation Biology .............................................................. 156
10.7 Species Distribution Models and Conservation Biology ............... 158
10.8 Ensemble Distributions and Conservation Biology ....................... 160

11 Distribution Ecology in Animal Production ......................................... 163
11.1  Introduction .................................................................................... 163
11.2 Foraging Behaviour and Distribution of Livestock ........................ 163
11.3 Landscape Predictors of Livestock Distribution ............................ 166
11.4 Quantitative Analyses of Livestock Distribution ........................... 167
11.5 Species Distribution Models Applied to Livestock 

Management ................................................................................... 168
11.6 Species Assemblage Distribution and Livestock 

Management ................................................................................... 172

Part V Conclusions and Prospects

12 Final Remarks ......................................................................................... 177
12.1 Introduction .................................................................................... 177
12.2 Criticisms of Models ...................................................................... 178
12.3 Molecular Versus Molar Models and Processes 

Versus Associations ....................................................................... 179
12.4 Amount of Resources Versus Patch Arrangement ......................... 180
12.5 Organisation Levels and Ecological Scales Revisited ................... 181
12.6 Equilibrium and the Generalised Matching Law ........................... 182
12.7 Holistic or Reductionist Future of Distribution Ecology ............... 186

References ........................................................................................................ 189  

Index ................................................................................................................. 211        



http://www.springer.com/978-1-4614-6415-0


