Contents

1 Geomorphology

11
12
13
1.4
15
16
1.7
1.8
19

Introduction

Sediment supply
Properties of sand grains
Onshore deposition
Sediment movement
Sand ripples

Dune morphology
Creation of scarps
Blowouts

1.10 Coastal dune formation in the tropics
1.11 Differences between coastal and desert dunes
1.12 Summary

2 The sand dune environment

21
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9

Introduction

Soil moisture

Soil and air temperatures

Vapour pressure deficit
Photosynthetically active radiation
Precipitation

Wind velocity

Soil genesis

Bulk density

2.10 Weathering in sand dunes
2.11 Organic matter

2.12 Nutrient status

2.13 Soil pH

2.14 Summary

3 Seed dispersal

3.1
3.2
3.3
3.4
35
3.6

Introduction
Dispersal in water
Dispersal in wind
Dispersal by animals
Human influence
Summary

OB DN -

11
16
17
19
20
20

23
23
23
27
28
28
29
29
30
31
31
32
32
37
37

40
40
41
46
49
51
52

Xi



Xii

CONTENTS

4 Seed banks

4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8

Introduction

Types of coastal soil seed banks
Soil seed bank dynamics

Soil bud bank

Soil seed banks of stabilized dunes
Seed bank potential
Above-ground seed banks
Summary

5 Seed germination and seedling establishment

5.1
5.2
5.3
54
5.5
5.6
5.7
5.8
5.9

Introduction

Colonization

Seed mass and establishment
Seed germination in dunes
Seedling emergence

Patterns of seedling emergence
Survivorship and establishment
Limiting factors

Summary

6 Burial by sand

6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8
6.9

Introduction

Impact of burial in other ecosystems

Alteration of soil micro-environment

Burial and plant growth

Physiological ecology

Tolerance limits

A general model of sand accretion and plant response
Modes of emergence from burial

Summary

7 The Ammop/u'/a problem

7.1
7.2
7.3
7.4

Introduction
Degeneration response
Stimulation response
Summary

8 Salt spray and soil salinity

8.1
8.2
8.3
8.4
8.5
8.6
8.7
8.8
8.9

Introduction

Formation of salt spray
Salt spray deposition
Composition of salt spray
Soil salinity

Plant response to salt
Mechanisms of resistance
Salt stress and evolution
Summary

53
53
53
56
58
59
59
61
63

64
64
65
66
68
69
71
74
78
85

87
87
87
89
89
92
95
97
98
104

106
106
107
114
115

117
117
117
118
120
122
124
129
130
132



10

11

12

13

Mycorrhizal fungi

9.1
9.2
9.3
9.4
9.5
9.6
9.7
9.8
9.9
9.10
9.11

Introduction
Classification and colonization process

Spore germination and host association in the dune complex

Species richness of arbuscular mycorrhizal fungi
Dispersal mechanisms

Spore density and sporulation period

Effect of soil biota and physical environment
Effects of disturbance

Benefits of AM fungi to sand dune plant species
Role in sand dune succession

Summary

Animal-plant interactions

10.1
10.2
10.3
10.4
10.5
10.6
10.7
10.8
10.9

Introduction

Life in the intertidal zone

Reptiles

Birds and their impact on dunes and vegetation
Insects and their impact on vegetation

Fungi and their impact on vegetation

Mammalian herbivores and their impact on vegetation
The compensatory ability of plants

Summary

Plant communities

111
11.2

113
11.4

Introduction

Composition of plant communities
Quantitative analysis of communities
Summary

Zonation and succession

12.1
12.2
12.3
12.4
12.5
12.6
12.7
12.8
12.9

Introduction

Zonation: possible causes

Is zonation determined by soil salinity and salt spray?
Is zonation caused by burial in sand?

Causes of zonation: a critical evaluation

Succession: basic assumptions

Factors other than time that affect sand dune succession

Relationship of zonation to succession
Summary

Dune systems in relation to rising seas

13.1
13.2
13.3
134
13.5
13.6

Introduction

Sea levels over time

The special significance of high water surges
Natural erosion and building under high sea levels
The future of coastal dune landforms

Responses of dune vegetation

CONTENTS

Xiii

134
134
135
137
138
139
140
141
142
143
147
150

153
153
153
155
156
157
158
158
162
163

164
164
164

178
179

181
181
182
182
186
190
191
192
195
195

197
197
197
202
203
205
206



Xiv

CONTENTS

13.7 Episodic rise in sea levels?

13.8  Vulnerability to human manipulation
13.9 Extinction of dune plants?

13.10 Summary

14 Glossary of terms

15 Literature cited

Index

210
211
212
214

215
218

245



