98S% — \Qan

The Biology of
Peatlands

Hakan Rydin
Department of Plant Ecology,
Uppsala University

and

John K. Jeglum

Department of Forest Ecology,
Swedish University of Agricultural Sciences
with contributions from

Aljosja Hooijer, Beverley R. Clarkson, Bruce D. Clarkson,
Dmitri Mauquoy, and Keith D. Bennett

OXFORD

UNIVERSITY PRESS



Contents

LIST OF CONTRIBUTORS

Peatland habitats

Wetlands, peatlands, and mires

Peatland habitats along wetness and chemical gradients
Origin of groundwater and trophic classes

The main ecosystems: marsh, swamp, fen, bog
Environmental ordination

Frameworks for finer classification of peatlands

Diversity of life in peatlands

Fungi and microorganisms
Protozoans

Algae

Lichens

Plants

Animals

Adaptations to the peatland habitat

Plant adaptations to flooding and anoxic conditions
Plant adaptations to low nutrient availability
Adaptations in animals

Sphagnum - the builder of boreal peatlands

Morphology

Sphagnum life cycle

Diversity of Sphagnum

Sphagnum characteristics

Sphagnum as an environmental indicator

Biological interactions in Sphagnum

Dispersal and colonization

Dynamics and persistence in Sphagnum assemblages

—

W W U AN

— —

20

20
24
25
26
27
36

45

45
50
56

58

58
61
63
63
68
68
73
74



viii CONTENTS

5 Peat and organic soil 77
Sedentation versus sedimentation 78
Organic versus mineral matter content 79
Botanical composition of peat 81
Sampling the peat profile 83
Peat properties 84
Organic soils (histosols) 98

6 The peat archives 101
Peat fossils 101
The problem of dating profiles 108
Peatlands as archives of changes in climate and vegetation 111
Geographic shifts in vegetation 115
Pleistocene peatlands 116
Environmental research 116
Wetland archaeology 117

7 Peatland succession and development 119
Peatland succession 119
Successional pathways 120

! Processes of peat formation 122
Detailed sequences of peatland development 132
Cyclic regeneration — a myth? 135

8 Hydrology of peatlands 138
Water quantity 138
Acrotelm and catotelm 144
Water balance 146
Peatlands as regulators of water flow 152
Water quality 154
Variation in water chemistry along the bog — rich fen gradient 160

9 Nutrients, light, and temperature 164
Nutrients 164
Light 176
Temperature and other climatic factors 181

10 Peatland patterns and landforms 187
Hydrologic systems 187

Landform and hydromorphology 195



11

12

13

CONTENTS ix

Mire descriptions and classifications at different scales 195
The formation of peatland patterns 213
Peatlands around the world 216
Areas of peatland 216
Peatland areas used for agriculture, forestry, and peat harvesting 219
A brief global survey 221
Peatlands in Tierra del Fuego 223
by Dmitri Mauquoy and Keith D. Bennett
Restiad bogs in New Zealand 228
by Beverley R. Clarkson and Bruce D. Clarkson
Tropical peatlands in south-east Asia 233
by Aljosja Hooijer
Productivity and carbon balance 239
Biomass and productivity 239
Decomposition 244
Peat formation and carbon flow 248
Peat accumulation and its limits 250
Carbon store in peatlands 257
Effect of drainage and forestry on C balance 259
Uses, functions, and management of peatlands 262
Historical development of peatland use 263
Agriculture on peatland 264
Forestry on peatland 266
Peat extraction 269
Functions and values 273
Management of peatlands 274
Peatland societies and organizations 285
REFERENCES 289
GLOSSARY ’ 329

INDEX 333



