Index

Locators in bold refer to major content
Locators in italics refer to figures/tables
Locators for headings with subheadings refer to general aspects of that topic only

abiotic indicators 418 allogenic burial 190, 191, 192, 211;
abundance, top-down/bottom-up control 182-4 see also autogenic burial, sedimentation
Acer spp. 56-7, 140, 276, 394 advantages/disadvantages 190, 196, 210
Acilius spp. 51, 53 animals, impact on 205
Acorus spp. 20, 165, 295 causal ecological factors 217
adaptations compensatory forestation 205, 206
to burial 201-2 dams, effect of 195-7
to flooding 18-19, 20, 282, 321, 321-2; depth 203-4
see also aerenchyma ecological thresholds/sea level changes 195, 207-10
to hypoxia 20-2 as feature of wetland habitats 190
to sea level changes 288 levees, artificial 197-8
adaptive management 389 morphology of wetland plants 201-2
adult plant traits 355-6, 357 plant succession 194, 200, 206-7
Adventures of Huckleberry Finn (Twain) 329 rainfall and deforestation effects 193-4, 196
aerenchyma 18-19, 68; see also adaptations to flooding rates 192-3
marsh plants 68 seed germination 204-5
methane production 309 and species composition 201-5, 202-4
nitrogen cycle 312 wetland types produced by 194-5, 196
and zonation 277 Alnus spp. 19, 312, 394
African wetlands 36, 59-60, 65, 71; see also mammals, Alopecurus aquilis 125
African grassland alpha diversity 263; see also diversity
Agassiz, Lake 59 Alternanthera philoxeroides 220
agriculture, large-scale Amazon River/river basin 5, 424
cattle herbivory 172-3 animal adaptations to hypoxia 21
causal ecological factors 231 changes through time 114, 399
dams/reservoirs/floodplains 71 dams/reservoirs/floodplains 77
methane production 308, 309 diversity 236, 237, 243
Pantanal wetlands 40 erosion by rivers 113-14
ranching 40 fertility 84
and restoration of wetlands 379 fish herbivory 167
rice paddies 18, 308, 309, 312, 315 protected area systems 406
riparian forests 71 sedimentation 190-2
runoff 97, 98 wetland types produced by 194-5, 196
sedimentation impacts 205 amphibians; see also frogs, salamanders
Agrolimax reticulatus 170 adaptations to hypoxia 21-2
Agrostis spp. 83, 170, 396 and competition 159
Akosombo dam 71 factors affecting diversity 248
alcohol dehydrogenase 277, 278 impact of flooding 48-50
algae 83, 339-40 larval 142-3, 144
Algonquin, Lake 86, 87 roadkill 223-5
alkaloids 175-6 Amundsen, Roald 332-3
alligators 61, 122-3, 182, 183, 378 Anabaena spp. 312
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anaerobic respiration 20
Anagallis tenella 83
Andes, Peru 26
Animal Ecology (Elton) 396
animals; see also amphibians, birds, fish, insects, invertebrates,
mammals, reptiles
biomass 302
competition 140, 150, 158-9
disturbance 122-4
and fertility 81-2, 94-6
fires 119-20
flood tolerance 20-2
impact of burial 205
importance of river logjams 227, 229
rare species 409
roadkill 223-5
and salinity 220-1, 223, 224
zonation 271
anoxia, historical records 323; see also hypoxia
Anthrocnemum subterminale 284
Apocalypse Now (film) 329
Appalachian mountain stream, sedimentation 205
application of research 410-11, 425
aquarium keeping 245
aquatic communities 101-2
competition 140, 141-2
effects of flooding 15, 25-6, 68
plant adaptations 20
plant classification 359
plant die-off 96, 103
archeology 323-5
area/size of habitats see wetland area
arid zones 284
Arion intermedius 170
Army Corps of Engineers 366
artificial wetlands 99, 417
dams 368-9
definitions 373, 375
diversity 368-9
drainage ditch example (author’s) 367-9
reserves, creating 415, 416-17
restoration 365, 366-7
artistic inspiration provided by wetlands 321;
see also Conrad, Twain
assembly rules 341-7
Astelia spp. 93
Aster spp. 253
asymmetric competition 145, 159
Ataturk dam 392
Atchafalaya River 226
Athabasca-Great Slave Lake 47, 59, 71

Index

autogenic burial 192, 198-201, 201-2; see also allogenic burial
Avicennia germinans 20, 129

Axe Lake 292, 298

Azobacter spp. 311

Azolla spp. 312

backswimmers 51, 53
Bacopa monnieri 220
bacteria 18, 308, 311, 312; see also decomposition,
nitrogen fixing
Baltic Sea marshes 5, 7
Bangladesh 5, 6, 231-3
Batis maritima 220
Bayou Lafourche 227
Bayou Teche 227
beavers
coprophagy 82
disturbance 122
and diversity/species composition 181, 182, 249
extinct 178, 179
herbivory 177, 186
ponds 60-1, 62, 63
restoration of wetlands 367-8
and succession, plant 275
wildlife diet studies 166
Beckmannia syzigachne 125
beetles 51, 53
Belize 257-8
Bellis perennis 83
Bengal tigers 231, 238, 315, 407-8
Betula humilis 93
bichar fish 20
biodiversity see diversity
biogenic accumulation 192; see also burial
biological interactions 277-80; see also competition,
positive interactions
biomass
animals 172, 302, 339-40; see also secondary production
and competition 152, 339-40
and disturbance 109, 110
and diversity 250, 255-61, 263
and diversity figures 251, 255, 257, 258, 261, 263
and fertility 80-2, 110
gradients 149, 151-2, 153
population modeling 184-6, 227
biotic factors, as filters 346-7, 418-20
biotic integrity 206, 388, 415-16
index of 206, 248
birds see also waterbirds, and individual species by name
competition 144-5, 150, 159
Congo River basin 335
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birds (cont.)
and diversity 247-8
Everglades 48, 87, 369
and fertility 83, 106
functional types 349-50
impact of flooding 48, 49, 50, 106
potholes 62
species composition and fires 119
stomach contents 166
zonation 271
blanket bogs, north European 8, 9
“blind scholar and the elephant” metaphor 269
bog turtle 156-8, 159, 409
bogs 24; see also peatlands
bryophytes 23
classification 8, 9
drainage 395-6
experimental assessment of nutrient
limitation 83-4
fens distinction 105
historical records 323-5
mycorrhizae 94
ombrogenous 66
peripheral habitats 88, 155
terminology 37
transition from fens 200, 201, 207, 209
bottomland forests 74
bottom-up/top-down control 182-4
boundary clustering, species 291-9
figures 289, 290, 291, 293, 295, 296
bowfin 20, 21
Brachythecium spp. 87
Brahmaputra River 71
Breton Sound 380
browsing 170; see also herbivory
bryophytes 23, 252
buffer zones 404
building construction materials 321
bulk flow of air 19
burial see allogenic burial, autogenic burial, sedimentation
buried seed banks see seed banks
Burns, Robert 382
Burton, Richard 332

Cabomba caroliniana 175
Caernarvon Freshwater Diversion Project 380-1
Calamagrostis spp. 140, 146, 154, 163
calciphilous soils 105
calcium

and diversity 251

and fertility 91, 104-5

gradients 91, 104-5, 105, 339-40
peatlands 65, 251
Calliergonella spp. 87
Callitriche hermaphroditica 103
Calluna vulgaris 170, 412
CAM photosynthesis 88
Camargue, France 50, 220-1, 223, 224
Canada; see also Nova Scotia
Great Lakes region 47, 59
mapping 335, 336
Peace-Athabasca delta 71
value of nature study 317-19
wetland evaluation 336, 337
canals 40, 127, 344, 345, 369, 380
canonical patterns of dominance 241
canopies, dense 147-8; see also light
Cape Peninsula savanna 65
carbon
acquisition 25-6
function in living organisms 140
as limiting factor 82-3
soils, wetland 17
storage by wetlands 306-7, 307, 335
carbon dioxide levels 209; see also climate change,
greenhouse effect
Carex spp. 19
adaptations to burial 201
aerenchyma 19
autogenic burial rates 200, 201
competition 146, 149, 151-2, 153
diversity 104, 250, 251, 252-3
effects of flooding 67
experimental assessment of nutrient limitation 83-4
fertility gradients 82, 90, 91, 93
fires 117, 118
growth rates in fertile sites 89
herbivory 163
Mesopotamia wetlands 392
methane production 309
mowing by humans 173
mycorrhizae 94
North America gulf coast savannas 65
and succession 276
wildlife diet studies 166
zonation patterns 295
Caribbean system 36
carnivorous plants 23
Everglades 87
and fertility/hydrology 87, 90, 106
unique species of infertile sites 88
carrier services provided by wetlands 29
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Castor canadensis see beavers
Castoroides ohioensis 178
cattail see Typha spp.
cattle herbivory 172-3
causal ecological factors 31, 33-4, 213, 217, 233, 413;
see also specific factors by name
classification of wetlands 13, 14, 15
Ganges River delta 232-3
human impacts 229-33
invasive species 385
multiple 31, 32
positive interactions 33-4
principles 31-3, 399
roads 34
salinity 33
time 34
water 43
wetland types 15-16
zonation 299
centrifugal model 153-6, 159, 385
Ceratophyllum demersum 166
CERP (Comprehensive Everglades Restoration Plan) 369, 370
Chad, Lake 5
changes through time 33, 392, 397-9, 400, 401, 402;
see also human impacts
characoid fish 243
Charles River basin 316, 320
Chelonia mydas 177
chemical composition of living organisms 3-4
chemical defenses against herbivory 175-6
chemistry, soil see soils
China 68, 252-3, 334, 344, 377-9
Chinese sturgeon 378
Chironomus spp. 131-2
chloride salts 214
Cladium spp. 81, 86, 87, 89, 155, 412
classification, plant 324, 348, 349, 354-5, 359;
see also functional types
classification, wetlands 4-5, 36; see also specific habitats
by name
African wetlands 36
bog 8, 9
causality of wetland types 13, 14, 15
combining 13-15
European phytosociology 36-7
fen 8, 10
global summary 8, 13
hydrogeomorphic classifications 8-13, 14
hydrological perspective 13, 14
marsh 5, 7
peatlands 10, 11, 12

Index

shallow water 8, 12
swamps 5, 6
terminology 4-5, 37-8
tropical Caribbean system 36
wet meadow 8, 11
climate change 110, 425; see also carbon dioxide levels,
greenhouse effect
and disturbance 129
Ganges River delta 232
historical records 325
management of wetlands 209-10
and plant succession 207
short-term variations 134, 217
climate regulation
carbon storage 306-7
coal 309, 310
methane production 307-9
Cloaca Maxima 394
clonal dominant species 358
clonal stress tolerators 358
Clostridium spp. 311
coal 309, 310
coal swamps 310, 397, 398
coastal wetlands; see also mangrove swamps, salt marshes
elevation/salinity manipulations 344, 345
salinity/frost as filters 130, 134, 219, 343-4
Colorado River 71
Colossoma spp.[tambaqui 51, 236, 237, 243
commercial fisheries 325, 406
Committee on Characterization of Wetlands 35
communities, species organization 289-98, 289, 294,
296, 297; see also zonation
plant diversity model 219, 255-61
species pools/filters research 344-5, 346
community-unit hypothesis 293-7
competition 140, 158-9
above/below ground 149, 151-2, 153
amphibians, larval 142-3, 144
asymmetric 145, 159
and biomass 152, 339-40
biotic factors as filters 347
birds 144-5
centrifugal model 153-6, 159
definitions 139
and disturbance 149-50, 151, 155-6, 159
and diversity 23, 88, 154-5, 156, 159, 255
experimental methodology 141
and fertility/hydrology 106, 155
fish 143-4, 145
and flooding 281, 282-4
gradients 150-2, 153-6, 159
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competition (cont.) cyclones see storms
habitats at risk 155-6 Cynodon spp. 253
and height 148, 149 Cyperaceae 89, 94; see also Carex, Cladium, Eleocharis,
light 146-8 Rhynchospora, Scirpus spp.
and management of wetlands 146, 159 Cyperus spp. 146, 166, 305
patch creation 140, 148-9, 150 cypress swamps 126-7, 129
plants 141-2
rare species/peripheral habitats 49, 86, 155, 156-8 dams 68-9; see also levees
species pools/filters research 345 artificial wetlands 368-9
and zonation 281, 282-4, 290 burial 195-7
Comprehensive Everglades Restoration Plan (CERP) 369, 370 dikes 71-3
Congo River/river basin 5 downstream effects 70-1
birds 335 and flooding 69, 77
dams/reservoirs/floodplains 77 Ganges River delta 232
diversity 236 impact on wildlife 52-4
human impacts 424 maintaining reserves 409
logging 126 Mesopotamia wetlands 392
protected area systems 406 negative impact 69
research 333 Peace-Athabasca delta 72, 73
Conrad, Joseph 326, 328 research 361
conservation of wetlands 391, 424; see also human impacts, shifted flood timing 69
management, reserves, restoration Three Gorges Dam 69
changes through time 397-9, 400, 401, 402 upstream effects 69-70
and competition 146 water level stabilization 69
definitions 374 Dansereau classification system 324, 354-5
diversity 264-5 Danube River 371-2
habitats at risk 155-6 Darwin, Charles 332, 349
objectives 400-2 data see statistics
selection of wetlands for 403 dead forests 286-7, 288
continuum model 296, 297, 298; see also zonation debris, woody 225-7, 228, 229
control methods, invasive species 384-5 decomposition food web 1, 167, 303-5
The Control of Nature (McPhee) 322 defenses against herbivory 162, 174-6
convective through flow 19 definitions 1, 2-4, 34
coprophagy 82 basic terminology 2-4, 4-5, 37-8
core habitats, centrifugal model 154 competition 139
core protected areas, 403-4; see also reserves disturbance 110
Coreopsis rosea 155 exotic species 383
corridors, linking 404 fens/bogs distinction 105
Costa Rica 249-50 functional types 352
coumarins 175 integrity 415-16
Cowardin classification system 14 invasive species 383
coypu (nutria) 163-5, 184, 412 restoration of wetlands 367, 373-5
crayfish 177 of success 376, 377
creation of wetlands, definition 373; see also artificial deforestation
wetlands Ganges River delta 232
critical limits 421 Roman Empire 394
cryptophytes 27 Pantanal wetlands 40
cultural services 317, 317-19 sedimentation impacts 193-4, 206
curlew, Eskimo 247-8 delineation of wetland 335
cyanophytes/cyanobacteria 18, 83, 343 deltas 203-4, 207, 208, 231-3
cycles of flooding 43; see also flooding denitrification 312-13
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depressions, wet; see also ponds, pothole wetlands, properties 111, 136-7
wet savannas seed banks, regeneration from 112-13
autogenic burial rates 198, 199 and species composition 113-29
herbivory by large mammals 168, 169 and succession/zonation 275, 289
peripheral habitats 86, 155 wave action 120-2
pool formation 200 diversity 235, 265-7
description, research 361-2 amphibians 248
Design with Nature (McHarg) 322 and area sampled 5, 239-40, 248
diamond mines 335 artificial wetlands 366-7, 368-9
die-off of aquatic plants 96, 101-2, 103 and biomass 250, 251, 255-61, 263
diffusion, aerenchyma 19 and competition 23, 88, 154-5, 156, 159
dikes see levees, dams and conservation objectives 266, 402
Dionaea muscipula 88, 155 conservation of wetlands 264-5
Discordant Harmonies (Bodkin) 399 data/statistics 236, 236
dispersal 148-9, 150 and disturbance 250, 258-9
Distichlis spicata 220 dominant species 89, 118, 240-2
burial studies 203 and eutrophication 101, 102, 103-4
competition experiments 141, 143 experimental limitations 50, 102, 113, 266
gap dynamics 131-2, 133 and fertility 80, 86, 89, 92-3, 96, 265
zonation 284-5 fish 236, 237, 243, 244
distribution patterns, global and flooding 66, 74, 75, 77
water 3 freshwater plants 249-50, 251
wetlands 4, 5 frogs 334
disturbance 84-111, 136-7, 384; see also dams, disturbance, governing principles 238-42
eutrophication, levees, logging, mowing, reserves habitat provision 315
animals 122-4 and herbivory 181-2
area 111, 136-7 insects 224, 244-6
and biomass 109, 110 intertidal plant species 253, 254
causal ecological factors 215, 217 and invasive species 385
and competition 149-50, 151, 159 and latitude 238-9
definitions 110 maintaining 415-16
and diversity 250, 255, 258-9 mammals 238
duration 111 management of wetlands 315-16
erosion by rivers 10, 113-14 models 219, 255-61
experimental studies 135 mussels 249
and fertility/hydrology 106 and niche width 291-2
fires 114-20, 115-16 peatland plants 251-3
and flooding 27-8 and roads 225, 226, 339-40
frequency 111 role of wetlands 314
frost 129 and salinity 218, 219, 224, 339-40
gap dynamics 129-32 species pool dynamics 236, 261-4
habitats at risk 155-6 species vs. habitat measures 314-15, 321
and herbivory 162 standard regression 240
hurricanes 127-9 statistical methodology 255, 260-1
ice 120, 121, 122 and topography 56, 57, 240, 241, 250, 251
infertile/stressed sites 88 waterbirds 80, 236-7, 238, 246-8
intensity 111, 136-7 and wetland area 239, 339-40
and invasive species 384 woody plants in swamps 253, 254
logging 125-7, 423 and zonation 11, 285, 286, 289
measuring effects of 130, 133-6 diving beetles 51, 53
mowing/peat-cutting 124-5 dolphin, Yangtze 378
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Domesday Survey 411
dominance-diversity curves 241
dominant species 141, 145, 159, 358; see also competition
and competition 148, 149
and diversity 89, 118, 240-2, 255
and zonation 296
Donatia spp. 93, 367-9
drainage ditch example of artificial wetland (author’s) 367-9
drainage of wetlands 302, 306, 320, 395-6, 411-12, 414
Drepanocladus spp. 25, 89
drinking water supply, New York 317
Drosera spp. 86, 90, 104, 122, 155
drought 110
ducks see waterfowl, birds
dune slacks 83, 84
duration of disturbance 111
dynamics 276; see also succession, zonation
Dytiscus spp. 245

eat-outs 162-3, 179; see also herbivory
ecological communities 293-7, 298; see also zonation
ecological engineering 61, 122-3, 347, see also alligators,
beavers
Ecological Imperialism (Crosby) 383
ecological modeling
explicit constraints 360-1
functional types 304, 347-60
predictive 349-51, 352, 353
ecological response curves 270, 280-4, 290, 295-6, 297
ecological services 29, 29; see also services provided by wetlands
ecological thresholds 209-10, 286, 402
ecomorphological types see functional types
economic evaluation
flooding 320-1, 322-3
Pantanal wetlands 30
reserves 406-8
services provided by wetlands 29-30, 301, 317-19, 321
ecosystem engineers 61, 122-3, 347; see also alligators, beavers
ecotones 281
efficient community hypothesis 382
Egeria elegans 19
Eichhornia crassipes 140, 141-2, 386
electric eel 243
elements, chemical 140; see also individual elements by name
Eleocharis spp. 220
disturbance 125
diversity 253
and fertility 81, 89
and succession 276
elevation, impact of 289, 344, 345
Ellenberg fertility classification 360
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Elodea canadensis 103
embankments see dams, levees
emergent marshes 37
Emperor penguin 332-3
empirical ecology 338-41
endangered habitats 155-6; see also protected areas, reserves
endangered species see rare species
Endangered Species Act (1997) 158
engineering, ecological 61, 122-3, 347; see also alligators,
beavers
Epic of Gilgamesh 48, 392-4
Equisetum spp. 82, 90, 252-3
Erica spp. 104, 409, 412
Eriocaulon spp. 88
Eriophorum vaginatum 170
erosion 10, 113-14, 194, 206, 207, 245; see also sedimentation
estuarine classification 218
ethanol 20
Euphrates River 77, 392-4
Europe; see also Netherlands
eutrophication and diversity 103-4
phytosociology 36-7
wetlands 406
eutrophication 96-7; see also fertility
die-off of aquatic plants 96, 101-2, 103
and disturbance 110
and diversity 101, 102, 103-4
and fertility/hydrology 106
habitats at risk 155
research 362
runoff effects 97-9
evaluation of wetlands 336, 337; see also economic
evaluation
Everglades 31
changes through time 117, 399
eutrophication 362
and fertility 80, 81, 83, 86, 87
fires 116, 117
gator holes 123
habitat provision 315
human impacts 424
impact of flooding 48, 49
infertile/stressed sites 82
invasive species 383-5
peripheral habitats 86, 155
restoration 369-71, 374
runoff effects 99
evergreen plants 23, 88
evolution 349
exclosure experiments 186
coypu/nutria 165
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Pampas grasslands 172-3 peatlands 23, 86-7
Pennines, sheep/slug herbivory 170 precipitation 85, 100-1
snail herbivory 168, 186 primary production limiting factors 82-3
snow geese 162, 163, 164 runoff effects 97-9
exotic species 383, 384-5, 399, 423 sand plains/shorelines 86, 87
expenditure, value of nature studies 318; see also economic services provided by wetlands 321
evaluation unique species of infertile sites 17, 88
experimental studies; see also exclosure experiments wet savannas 87
diversity 50, 102, 113, 266 and zonation 284-5
species composition 202-4 fertilizer, nitrogen 104
expert systems 359-60 Festuca spp. 163, 170
explorers, historical 332-4 filters, wetland 342
exposure 289, 291, 292 biotic factors 346-7
extinct species 177-9; see also rare species elevation/salinity manipulations 344, 345
hydrology, prairie wetlands 342-3
facultative wetland species 335 maintaining reserves 409
farming see agriculture oxygen/pH, fish in lakes 343, 344
Faust (Goethe) 397 research 344-5, 346
fear of change 398 salinity/frost, coastal wetlands 130, 134, 219, 343-4
feces, animal see wildlife diet studies species pools 344-5, 346
fen; see also peatlands, Wicken Fen, Woodwalton Fen Fimbrystylis spadiceae 141, 142
bogs distinction 105 fires 109, 110, 115-16, 117, 118, 119
classification of wetlands 8, 10 and disturbance 114-20
diversity 255, 256 gap dynamics 131-2
drainage of wetlands 414 and herbivory 162-3, 167
English 411-12 and plant succession 207, 275
experimental assessment of nutrient limitation 84 firths 63
fertility gradients 93 fish
rare species/peripheral habitats 156-8 adaptations to hypoxia 20-2
terminology 37 Chinese sturgeon 378
transition to bog 200, 201, 207, 209 competition 143-4, 145, 150
fertility 79, 107; see also eutrophication diversity 236, 237, 243, 244
animals 81-2, 94-6 Gambusia affinis 221
and biomass 80-2, 110 herbivory 167
calcium interactions 104-5 hypoxia 96
causal ecological factors 213, 215, 217 impact of flooding 50-1, 52
classification system 360 importance of river logjams 227
die-off of aquatic plants 96, 101-2, 103 oxygen/pH 343, 344
and diversity 80, 86, 92-3, 265 sedimentation impacts 205
eutrophication 101, 102, 103-4 simplification/functional types 350, 351
Everglades 86, 87 fisheries 325, 406
experiments 81, 83-4, 101, 102 flamingoes 50, 87, 221, 223
and flooding 106 flavonoid 175
gradients 82, 89-93, 92-3, 151 flooding 2, 43, 46, 66, 68, 77; see also levees,
growth rates 89 soil chemistry
human influence on 96-7 adaptations to 18-19, 20, 282, 321, 321-2;
and hydrology 106 see also aerenchyma
infertile/stressed sites 82, 84-6 among years cycles 44-6, 47
maintaining reserves 408, 409 beaver ponds 60-1, 62, 63
mycorrhizae 88, 94 biological consequences 48-54
nitrogen/phosphorus limitation 80 burial rates 193
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flooding (cont.) Frankenia grandifolia 203
causal ecological factors 15-16, 213, 215, 217-18 Fraxinus spp. 56-7, 394
dams/reservoirs 68-73, 70-1 frequency of disturbance 111
and disturbance 111, 115-16 freshwater ecosystems 3-4
and diversity 56, 57, 74, 75, 240, 241 herbivory 162-3, 179
economics of 320-1, 322-3 mussels 249
effects on specific habitats 15-16, 54, 67-8 plants, diversity 249-50, 251
and fertility 106 Freshwater Wetlands and Wildlife
as filter 342-3 (Sharitz and Gibbons) 409
flood peak reduction 319-23 frogs
flood protection evaluation 320-1 artificial wetlands 368
frequency/intensity 72, 79 competition 142-3, 144, 159
Ganges River delta 231-3 impact of flooding 48-50
historical impact on humans 46-8 species-based research 334
inevitability 44, 319-20 frost 129, 130, 343-4
lakes 57-60, 61 functional types
modeling 74-7, 409 ecological modeling 304, 347-60
peatlands 65-7 group construction 355-6, 357
and plant succession 207 marsh plants 356, 358
potholes 62-3 predictive modeling 349-51, 352, 353
maintaining reserves 408 research 347-60
pulses 43, 45, 113, 128 fungicides 204-5
rivers 54-7, 59 fur farming 164
and roads 223, 225 furbish lousewort 49
secondary constraints caused by 15, 22-8 fynbos flora 66
wet savannas 65
within years cycles 44 Gaimardia spp. 93
and zonation 277 Galapagos Islands 332

floodplains Gambusia affinis 221
decomposition food web 303 Ganges River
fish 50-1, 52 dikes 71
forests 55, 56, 57 diversity 238
herbivory 172 human impacts 231-3

Florida panther 315 indicators 418

floristic quality index (FQI) 420, 421 logging 125

fluvial deposition 192; see also allogenic burial, sedimentation 190-2, 232

sedimentation gap analysis 404, 427

food gap dynamics 129-31;
competition 140 see also patch creation
quality index 176 and disturbance 112
services provided by wetlands 321 and fertility/hydrology 106

forests; see also deforestation marsh 111, 131-2
amphibians 248 salt marshes 132, 133
bottomland 74 swamps 26
dead 286-7, 288 Gar fish 20
floodplain 55, 56, 57 Gardiken reservoir 70
restoration 387 gator holes 122-3
riparian 71, 264 geese 163, 164, 186
runoff 97-8 generality of research 360, 361

FQI (floristic quality index) 420, 421 geographical information systems (GIS) 77

fragmented habitats 156, 405, 406, 411 Geologic Travels (De Luc) 273
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germination see seed germination
Germany 100
ghost of competition past 145
giant beaver, extinct 178
Gifford, John 384
GIS (geographical information systems) 77
global distribution patterns see distribution patterns, global
global warming see climate change
glucosinolates 175
Glyceria spp. 93, 125
goals for nature reserves 417-24
Goethe, J. W. 397
gopher frogs 159
gradients 270; see also zonation
competition 150-2, 153-6, 159
disturbance 135
fertility 82, 89-90, 90-3, 92-3, 151
osmotic 216
peatlands 105, 339-40
grazing; see also herbivory
and competition 148
and fertility/hydrology 82, 106, 151
and mowing by humans 173, 174
Sagittaria lancifolia 218, 348
sedimentation impacts 206
great egrets 48
Great Lakes region
effects of flooding 75-7
fish 96
marshes 5, 7
peripheral habitats 10, 11, 155
rehabilitation of 374-5
runoff effects 97
value of nature studies 319
water level fluctuations 47, 59
zonation 290-2
Great Salt Lake 398
Great Slave Lake 47, 59
Greece 397
greed 424
green turtles 177
greenhouse effect 306, 307; see also carbon dioxide levels,
climate change
growth rates, plant 80, 89, 356
and salinity 215-18
grubbing of rhizomes 163, 164, 165; see also herbivory
Guadalquivir River delta 253
guilds see functional types
Gulf of Mexico 99, 253, 254, 303
gymnotoids 243
Gyrinus spp. 245

Index

Haber process 96
habitat/s
fragmented 156, 405, 406, 411
peripheral 155-6; see also protected areas, reserves
provision 315, 415-16
size see wetland area
template 32
Hammarmossen Bog, Sweden 199-200
Heart of Darkness (Conrad) 326, 328
heathlands 84, 104
hedonic price indices 317
height, and competition 148, 149
hemi-marshes 89
herbicides 204-5
herbivory 109, 162, 186-7; see also disturbance, grazing
biotic factors as filters 346-7
browsing 170
causal ecological factors 217-18
coypu/nutria 163-5, 184
defenses against 162, 174-6
and disturbance 162
and diversity 181-2
extinct herbivores 177-9
and fertility 96, 184
and fires 162-3, 167
fish 167
general patterns/measures 179-80, 219, 221
large mammals, African grasslands 168-70, 171, 172, 178
mowing by humans 173-4, 182
muskrats in freshwater wetlands 162-3, 179
nitrogen content of plants 82, 176-7
Pampas grassland cattle 172-3
population modelling 184-6, 227
predation 162, 168
rhinoceros 172
sheep/slugs in UK peatlands 170
snails in salt marshes 168, 184, 186
snow geese in boreal salt marshes 163, 164, 186
and species composition 162, 181-2
top-down/bottom-up control 182-4, 186
waterfowl 166, 167
wildlife diet studies 166-8
herons 145
Hertzsprung-Russell star chart 341, 363
Heteranthera dubia 103
hierarchical continuum model 296, 297, 298; see also zonation
history
explorers 332-4
records 323-5
restoration of wetlands 385
Holcus lanatus 104
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Holme Fen, UK 412, 414
horticulture 125; see also peat cutting
Hudson Bay Lowland 5, 58
carbon storage/methane production 335
ecological thresholds/sea level changes 209-10
snow geese herbivory 163, 164
human impacts 362, 392, 424; see also dams, disturbance,
eutrophication, levees, logging, mowing, pollution,
reserves
causal ecological factors 229-33
changes through time 374
ecological engineering 347
Epic of Gilgamesh 48, 392-4
erosion 401
Everglades 369-70, 371
nitrate levels 96, 339-40
restoration of wetlands 381
Rhine River basin 394-7
Roman Empire 394
and sea level changes 286, 288
sedimentation 193, 206, 207-9, 245
and sustainability 424
humans, influence of wetlands on 2
hurricanes see storms
Hussein, Saddam 392-4
Hydrocharis morsus-ranae 141-2, 145
Hydrocleys nymphoides 19
hydrogen 82-3, 140
hydrogeomorphic classifications 8-13, 14
hydrology 13, 14, 409; see also flooding
hydroperiod 224, 244-5; see also flooding
hydrosere 273; see also succession, plant
hypoxia, wetland soils 16-17
adaptations to 18-19, 20-2, 282, 321, 321-2;
see also aerenchyma
effects on other elements 17, 20
and fertility 96

Iberian lynx 315
IBP (International Biological Program) 305
ice
age 178, 395
cores 100, 101
disturbance by 120, 121, 122
foot 120
scouring 67, 109, 122, 289
impoldering 38, 379, 395-6
inclusive niches 281
index of conservatism 359, 419
indicators/indicator species 359, 402, 417
abiotic factors 418

biotic factors 418-20
combining 421, 422
history 387
invasive species 385
monitoring 418, 421-4
restoration of wetlands 388-9
services provided by wetlands 418, 420
setting critical limits 421
state variables 417-21
individualistic hypothesis 293-7
infertile sites see stressed sites, Everglades
informational services provided by wetlands 29
insectivory see carnivorous plants
insects; see also invertebrate communities
adaptations to hypoxia 22
factors affecting diversity 224, 244-6
functional types 350, 352
sedimentation impacts 205
integrity see biotic integrity
intensity of disturbance 111, 136-7
intermediate diversity model 255-60
International Biological Program (IBP) 305
International Union for Conservation of Nature (IUCN) 267,
314, 405, 412
intertidal communities 253, 254; see also salt marshes
invasive species 383-5, 386
inventories of species 335-6
invertebrate communities; see also insects
factors affecting diversity 224, 244-6
impact of flooding 49, 51, 53
salinity 220-1, 223, 224
sedimentation impacts 205
Iraq-Iran war 392-4
Ireland, historical records 323, 324
iridoid glycosides 175
irrigation 63
Isoétes spp. 25, 26, 88
isolation, and diversity 239; see also fragmented habitats
TUCN (International Union for Conservation of Nature) 267,
314, 405, 412

Jaumea carnosa 203
Juncus spp. 220
adaptations to burial 201
competition experiments 141, 143, 145
diversity 253
gap dynamics 132, 133
growth rates in fertile sites 89
Mesopotamia wetlands 392
model of diversity 261
mycorrhizae 94
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positive interactions 284, 285 Littoraria irrorata 168, 186
zonation 284-5 Livingstone, Dr. 332
juvenile traits 355-6, 357 Lobelia spp.
carbon acquisition 25
kites, snail 159, 369 exposure 292
mycorrhizae 94
Labrador duck 247 peripheral habitats 10, 11, 155
lacustrine marsh 37 unique species of infertile sites 88
Laguncularia racemosa 335 logging 127, 344; see also timber
lakes 57-60, 61, 243; see also Great Lakes region, causal ecological factors 231
ponds, and individual lakes by name disturbance 125-7, 423
land use 97-8; see also agriculture sedimentation impacts 206
land and water interfaces, wetlands as 1, 2, 4; logjams 225-7, 228, 229
see also definitions Lolium perenne 104
large-number systems 338 longleaf pine 65
latitude, and diversity 238-9 Louisiana coastline
law of frequency 241 levees, breeching 379-82
Le Bassin aux Nymphéas (painting by Monet) 328 restoration 375, 423
leaf litter accumulation 201-2; see also autogenic burial Louisiana pearlshell 249
legal definitions 35 lungfish 20, 21
Lepistosteus spp. 20 Lygodium microphyllum 385
Leucorrhinia spp. 245 lynx, Iberian 315
levees, artificial 71-3, 264-5, 395-6; see also dams Lythrum salicaria
breeching 379-82 competition experiments 147-8, 149, 151-2, 153
burial 197-8 rare species/peripheral habitats 158
economics of flooding disasters 322-3 seed germination 205
detrimental consequences 73, 197, 320, 322
Ganges River delta 232 Mackay, Lake 398
restoration of wetlands 344, 371-2 Mackenzie River basin 5, 71
sedimentation 207 macroinvertebrates see invertebrate communities
terminology 37 Magellanic moorland 5, 93
levees, natural 34, 40, 197, 199, 200 magnesium salts 214
Libellula spp. 245 malaria 2
Life on the Mississippi (Twain) 326, 329 Mallotus philippinensis 172
light mammals; see also individual species by name
competition 140, 146-8 biomass 172, 339-40
and disturbance 113 diversity 238
and flooding 26 extinct 178
limiting factors 89 functional types 350, 353
limiting factors large carnivores 407-8
fertility 81, 82-3, 83-4 roadkill 223-5
light 89 mammals, African grasslands 169
limits, critical 421 habitat provision 315
limnogenous peatlands 26 herbivory 168-70, 171, 172, 178
limnology 340, 341 seasonality 305
Lindow Man 324 management of wetlands 376, 416; see also conservation,
linking corridors 404 human impacts, reserves, restoration
lions 407-8 adaptive management 389
Litsea monopetala 172 climate change 209-10
litter accumulation 201-2; see also autogenic burial and competition 146, 159
littoral zones, freshwater 8, 12 and diversity 235, 246, 266, 315-16
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management of wetlands (cont.)
Ganges River delta 232-3
human impacts 362, 424
list of objectives for 424
and mowing by humans 174
nature reserves 264
Norfolk Broads 255, 256
principles 32-3
reference points 416
research 361-2
size factors 5, 240, 262
setting critical limits 421
trees 150
mangrove swamps 5, 6
burial rates 193
and diversity 218
frost 129
human impacts 231-3
obligate wetland species 335
services provided by wetlands 325
and zonation 277
mapping 335, 336
The March of Folly (Tuchman) 322
Margaritifera hembeli 249
marsh 140, 142, 143, 146; see also salt marshes
birds 144-5
buried seed banks 112
classification of wetlands 5, 7
competition 139, 140, 141, 146
and disturbance 113
diversity 74, 75, 249-50, 257-8
fertility gradients 92-3
fish 143-4
flooding 15, 26-8, 54, 68
functional groups 356, 358
gap dynamics 131
hay 124, 174; see also mowing by humans
herbivory 163-5, 184
patch creation 111, 131-2
succession 273
value of nature studies 319
zonation 279, 280
marsh wrens 145
MEA (Millennium Ecosystem Assessment) 325, 326, 327
meadow, wet see wet meadow
measurement
importance of 292
state variables 339
medicinal plants 321
medium-number systems 338
Mekong River 236

Melaleuca quinquenervia 140, 384-5
meltwater 66, 204-5
Mentha pullegium 172-3
Mesopotamia 392-4
methane 19
and fertility/hydrology 106
Hudson Bay Lowland 335
services provided by wetlands 307-9
Millennium Ecosystem Assessment (MEA) 325, 326, 327
mink 271
Mississippi gopher frog 48-50, 65
Mississippi river/river basin I, 5
adaptations to flooding 321
bottomland forests 74
burial depth 203-4
dams, effect of 73, 195
dikes 71
diversity 238
fertility 84
human impacts 424
levees, artificial 73, 197, 198
logging 125
logjams 227
reserves, creating 413, 415
restoration of 371
salinity 221, 418
sedimentation 192, 193
mitigation strategies 373, 415, 416, 417; see also restoration
of wetlands
modeling see ecological modeling, predictive modeling
Molinia caerulea 104
monitoring 375, 418, 421-4
monocotyledonae 28
Moore’s equation 135
moors, Somerset 104
“moose-goose” syndrome 334-5, 362
morphology of wetland plants 23, 201-2; see also adaptations,
defenses against herbivory 174-5
mosquito control 221, 315
mowing 104, 173-4; see also herbivory
disturbance 124-5
and diversity/species composition 182
gap dynamics 131-2
and grazing 173, 174
multiple regression analysis 340
multiplier effects 318
multivariate analysis 90, 91
muskrats
disturbance 123
herbivory 162-3, 177, 179
management of wetlands 315

Downloaded from https://www.cambridge.org/core. National University of Singapore (NUS), on 16 Mar 2020 at 09:04:38, subject to the Cambridge Core terms of use, available at
https://www.cambridge.org/core/terms. https://doi.org/10.1017/CB0O9780511778179


https://www.cambridge.org/core/terms
https://doi.org/10.1017/CBO9780511778179
https://www.cambridge.org/core

and succession, plant 275
wildlife diet studies 166
mussels 249, 347
mutualism 33-4, 88, 96, 284, 285; see also biological
interactions
Myocastor coypus 163-5, 184, 412
mycorrhizae 24, 88, 94
Mpyrica spp. 88, 312
Myriophyllum spp. 103, 123, 141-2

Najas spp. 103, 123, 166
nature reserves see reserves, conservation, human impacts,
management, restoration
Nebraska sand hills 63
Nelumbo spp. 19, 140
nested species distribution 295-6, 297
Netherlands 394-7
New Jersey Pine Barrens
diversity 86, 265
eutrophication 362
fertility 87, 422
indicators 421, 422
New York Natural Heritage Program 157
New York water supply 317
niche/s
inclusive 281
width, and diversity 291-2
Niger River 243
Nile River/river basin 5, 55-6, 57, 332
nitrate levels 96, 339-40
nitrogen 79; see also fertility
animals 94-6
content of plants 82, 176-7
experimental assessment of nutrient limitation 81, 83-4
fertility gradients 82, 90
fertilization experiments 95
fertilizer 104
fixing 17, 18, 88, 311-12, 316
function in living organisms 140
Haber process 96
peatlands 65
and plant growth limitation 80
primary production limiting factors 82-3
secondary metabolites 175
soils, wetland 17-18
nitrogen cycle 311-12, 316
atmospheric abundance of nitrogen 310-11
chemical transformation by wetlands 311
denitrification 312-13
treatment plants 313-14
Noah'’s ark 46

Index

nomenclature see definitions
Norfolk Broads, UK 193, 255, 256, 412, 413
North America; see also Canada, United States
diversity model for herbaceous plant communities
255, 257, 258
fish diversity 244
gulf coast savannas 65
invasive species 383
peatland plant diversity 251-2
Nostoc spp. 311
Notonecta spp. 51, 53, 245
Nova Scotia 11, 49, 52-4, 155, 292, 293
null models 293
Nuphar spp. 20, 335
nutria (coypu ) 163-5, 184, 412
nutrients, soil see fertility
Nymphaea spp. 20, 140, 166, 174-5
Nymphoides spp. 123
Nyssa spp. 335

obligate wetland species 335
Okeechobee, Lake 99
ombrogenous bogs/peatlands 24, 66
peat formation 199-200, 201
Ontario, Lake 10, 11, 155; see also Great Lakes
Ontario Wetland Evaluation System 363
orchids 24, 87, 88, 315, 321
Orconectes rusticus 177
ordination techniques 376, 377
Orinoco River savannas 65
osmotic gradients 216
Ottawa River basin 92-3, 149, 151-2, 153
oxygen
effects on other elements 17
filters 343, 344
function in living organisms 140
primary production limiting factors 82-3
revolution 17
sedimentation impacts 205, 206
soil levels 16-17, 18, 277
transport 19
vascular plant effects 18
zonation 277
oysters 347

padinas 63

paludification 66

Pampas grassland cattle 172-3

Panicum spp. 165, 220

Pantanal wetlands 5, 30, 38, 39
economic evaluation 30
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Pantanal wetlands (cont.) Peru 113-14
protected area systems 406 pH as species filter 343, 344
WWEF/MEA evaluations 325 Phalaris spp.
panther, Florida 315 competition 140, 146, 148, 149, 154
Papyrus spp. 37, 154 invasive species 383
parabolic model of plant growth 185, 227 and mowing by humans 174
Parana River floodplain 318, 319 rare species/peripheral habitats 158
Parnassia glauca 10, 11, 155, 158 phenolics 175
Paspalum dilatatum 172-3 phosphorus 18, 79; see also fertility, mycorrhizae
patch creation; see also gap dynamics and biomass 339-40
and competition 140, 148-9, 150 Everglades 369
marsh 111, 131-2, 131-2 experimental assessment of nutrient limitation 81, 83-4
Peace-Athabasca delta 73 fertility gradients 82, 90
dams 71, 72 fertilization experiments 100
effects of flooding, prediction model 74 function in living organisms 140
fires 117, 118 indicators 340, 418
human impacts 424 and invasive species 385
research 362 Norfolk Broads 412
Pearl River 193, 194 peatlands 65
peat and plant growth limitation 80
burning 125, 306 primary production limiting factors 82-3
cutting 124-5 runoff effects 97-9
formation 199-200, 201 photosynthesis 88, 305
peatlands 66; see also fens, bogs, marshes Phragmites spp. 5, 7, 28, 220
autogenic burial rates 198, 199, 200, 201 adaptations to burial 201
calcium interactions with fertility 104-5 aerenchyma 19
carbon storage 306 classification of wetlands 36, 37
decomposition food web 303 and competition 140, 146, 154
diversity 251-3 and diversity 253, 257
drainage of wetlands 395-6 growth rates in fertile sites 89
effects of flooding 65-7 index of conservatism 359
fertility 86-7, 90-3 invasive species 383
fires 117-19 Mesopotamia wetlands 394, 395
gradients 90-3, 105, 339-40 and mowing 124-5, 173, 174
historical records 323-5 peripheral habitats 158
low productivity 305 potholes 63
secondary constraints caused by flooding 15, 22-5 Rhine River basin 396
sheep/slug herbivory in UK 170 physiological response curves 280-4, 290, 296, 297
succession/zonation 273, 275, 276 phytometers 151
terminology 37 phytosociology, classification of wetlands 36-7
zonation 272 Phytostegia virginiana 10, 11, 155
Pedicularis furbishiae 49, 51, 155 Picea mariana 276
Peltandra spp. 19, 20, 123, 309 Pine Barrens, New Jersey see New Jersey Pine Barrens
penguin, Emperor 332-3 pink coreopsis 52-4
Penthorum sedoides 147-8 Pinus palustris 65
perenniality, plant 258-9, 358 Pistia stratiotes 140, 141-2
performance measures, nature reserves 417-24 pitcher plants 65, 87
peripheral habitats 156-8, 159 plants; see also communities, wetland, and individual
centrifugal model 49, 86, 155-6 genera by name
periwinkle snail 168, 186 aerenchyma 18-19
persistent seed banks see seed banks competition 140, 141-2
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defenses against herbivory 162, 174-6
freshwater 249-50, 251
functional types classification 324, 350, 354-5
growth inhibitors 215-18
intertidal 253, 254
and oxygen levels, wetland soils 18
peatland 251-3
rare species 409
succession 194, 200, 206-7
woody 253, 254
Platanthera leucophaea 88, 155, 337, 362
playas 62, 63
pluvial lakes 398, 399
Plymouth gentian 49, 52-4
pneumatophores 19, 20
Poaceae 89
poaching, Pantanal wetlands 40
point source pollution, runoff 97
polders 38, 379, 395-6
pollen analysis 323, 324
pollination services provided by wetlands 321
pollution 100-1, 204-5
Polygonum spp. 252-3
ponds 200, 246, 274; see also depressions, lakes,
pothole wetlands, vernal pools
Pontederia spp.
competition 139, 140
gator holes 123
morphological defenses against herbivory 174-5
obligate wetland species 335
species pools/filters research 345
pools, species see species pools
pools, vernal 48, 51, 62, 63; see also depressions, lakes,
ponds, pothole wetlands
population
density, causal ecological factors 229-33
modeling, and herbivory 184-6, 227
Populus alba 394
positive interactions 33-4, 284, 285; see also biological
interactions
Potamogeton spp.
alkaloids 175-6
competition experiments 141-2
gator holes 123
phosphorus uptake 103
and salinity 221
wildlife diet studies 166
Potamogeton zosteriformis 103
Potentilla anserina 252-3
pothole wetlands 5, 8, 12
disturbance 123-4, 125

Index

effects of flooding 62-3
research 342-3
restoration of wetlands 382-3
seed bank model 361
vegetation types 64
precipitation
and fertility 85, 100-1
sedimentation rates 193-4, 196
and species composition 113
predation 162, 168
predictive modeling 349-51, 352, 353, 361-2
effects of flooding 74-7, 74-7
frequency/intensity of flooding 76, 77
maintaining reserves 409
preservation of wetlands 373; see also restoration of wetlands
pressurized ventilation 19
primary production 82-3, 302
Primula mistassinica 360
principles, ecological 31-3, 399, 415
processes, wetland, research 334
productivity of wetlands 29, 302-6; see also primary
production, secondary production
protected areas 405-6, 406-8; see also reserves
Pterocarpus draco 277
Puccinellia spp. 163
pulses
flooding 43, 45, 113, 128
salinity 128, 219-20, 221

quantitative causal ecological factors 32-3
Quercus robur 394
Quinshan polder 379

radiocarbon dating 198-200, 203
rainfall see precipitation
raised bogs 24, 66
Ramsar Convention 35, 237, 405-6
Ranatra spp. 245
ranching 40
rank-abundance curves 240-1, 242
Ranunculus pedicularis 252-3
rare species 146, 267, 315; see also individual species by name
and competition 49, 86, 155, 156-8, 159
maintaining reserves 409
at risk of extinction 266, 267, 402
role of wetlands 314
unique species of infertile sites 17, 88
wet meadow 51-4
Raunkiaer classification system 354
records, historical 323-5
recreational services 317-19
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red grouse 170
Red List (IUCN) 267, 314, 412
Red River 225-6, 228
reduction processes, soil 16-17
reed swamps 37, 124-5, 173, 174, 207; see also Phragmites
spp., swamps
reference wetlands 376, 377, 379, 409, 416
refuges, wildlife 317-19; see also reserves
regulation services provided by wetlands 29
rehabilitation of wetlands 373; see also restoration
of wetlands
relationships, environmental factors 334, 339-41
relative growth rate (RGR) 356; see also growth rates
remnant habitats 396
replacement costs 317
representative habitats 404
reptiles 21-2, 223-5, 227, 229; see also alligators,
turtles
research 363, 331; see also filters, functional types
assembly rules 341-7
delineation/mapping 335
description/prediction 361-2
elevation/salinity manipulations 344, 345
empirical ecology 338-41
expert systems 359-60
explicit constraints 360-1
explorers, historical 332-4
general principles 360, 361
inertia 362
limitations 337-8, 362
measurement of state variables 339
obstacles 362
practical application 410-11, 425
predictive modeling 349-51, 352, 353, 361-2
priorities 361
problems/issues 351-2
relationships, wetland 334, 339-41
species inventories 335-6
species pools 341-2, 344-5, 346
species-based research 334-5, 337-8, 362
wetland evaluation 336, 337
reserves 403, 404; see also conservation, human impacts,
management, restoration
abiotic factors 418
biotic factors 418-20
combining indicators 421, 422
core/buffer zones 403-4
and diversity 265
economic value of protected areas 406-8
goals/performance measures 417-24
indicator status 417
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linking corridors 404
maintaining reserves 408-10
maintaining services 410-11
management 264
monitoring 421-4
as part of larger protected area system 405-6
problems/prospects 411-15
services provided by wetlands 420
setting critical limits 421
size factors 5, 240, 262
state variables 417-21
reservoirs 69-70; see also dams
resource partitioning 281
resource specialization 285, 286
responsibility, taking 425
restoration of wetlands 365, 387-9, 415-16, 416-17;
see also reserves
adaptive management 389
artificial wetlands 365, 366-7
Danube River example 371-2
definitions of success 376, 377
definitions/conceptualizations 373-5
drainage ditch example 367-9
elevation/salinity manipulations 344, 345
Everglades example 369-71
goals 368, 387-8
history 385
indicator species 388-9
invasive species 383-5
levees, breeching 379-82
methods 372, 379, 388
monitoring 375
potholes example 382-3
Yangtze River example 344, 377-9
RGR (relative growth rate) 356; see also growth rates
Rhexia virginica 86, 155
Rhine River basin 84, 394-7, 410
rhinoceros (Rhinoceros unicornis) 172
Rhizobium spp. 312
rhizomes
adaptations to burial 211
and competition 146, 150, 154
and disturbance 113
growth rates in fertile sites 89
grubbing up by herbivores 163, 164, 165; see also herbivory
morphology 27
and mowing 173
Rhizophora spp. 220, 277, 335; see also mangrove swamps
Rhynchospora spp. 65, 89, 104, 146
Rice, Lake 276
rice paddies 18, 308, 309, 312, 315
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riparian forests 71, 264
ripple effects, economic 318
rivers; see also stream types, and individual rivers by name
logjams 225-7, 228, 229
water level fluctuations 54-7, 59
roads 222
animals, impact on 205, 223-5
causal ecological factors 34
development statistics 223
and diversity 226, 249, 339-40
and flooding 223
indirect effects 225, 226, 227
and invasive species 384
Roman Empire 394
root nodules 88
Rosgen classification system of stream types 227-8, 230
ruderal species 358; see also disturbance
Rufiji delta, Tanzania 325
runoff 97-9, 225
rural land use 97-8; see also agriculture
Russia 8, 9, 63

Sabatia kennedyana 49, 52-4, 335
Sagittaria spp. 220
anaerobic respiration 20
causal ecological factors 217-18
competition experiments 140, 148
gator holes 123
herbivory 165
obligate wetland species 218, 335
research 218, 348
wildlife diet studies 166
saladas 63
salamanders 48-50, 142-3, 144
Salicornia spp. 132, 134, 203, 284
salinity 3, 214-15
animals 220-1, 223, 224
causal ecological factors 33, 217, 218
and diversity 218, 219, 339-40
estuarine classification 218
experimental manipulations 344, 345
as filter 134, 219, 343-4
as growth inhibitor 216
and hydroperiod 224, 245
as plant growth inhibitor 215-18
potholes 63
pulses 128, 219-20, 221
and zonation 277
Salix spp. 394
salt marshes
burial rates 193

Index

changes through time 134, 399
decomposition food web 303
diversity 264-5
gap dynamics 132, 133
impact of flooding 50
model of diversity 219, 254, 261
positive interactions 284, 285
snail herbivory 168, 184, 186
snow geese 163, 164, 186
species composition 220
zonation 277-9, 284
salt water pulses 128, 219-20, 221; see also salinity
Salvinia molesta 140, 141-2, 177
A Sand Country Almanac (Leopold) 388, 415
sand plains see shorelines
Sarracenia spp. 65, 86, 155
satellite photography 164, 335
savanna, wet see wet savanna
Scheuchzeria palustris 309
Schoenoplectus spp. 140, 146, 148
scientific definitions 34
Scirpus spp. 220
adaptations to burial 201
anaerobic respiration 20
classification of wetlands 37
clonal stress tolerators 358
and competition 154
diversity 253
fertility gradients 82, 90
growth rates in fertile sites 89
herbivory 162-3
Mesopotamia wetlands 392
mycorrhizae 94
potholes 63
Rhine River basin 396
species of infertile sites 88
waterbird diversity 246
wildlife diet studies 166
Scorpidium spp. 23, 87, 91
Scott, Captain 332-3
sea level changes
and burial 207-9, 209-10
and herbivory 165
and zonation 286-8
seagrass 99, 177
seasonality, services provided by wetlands 305
secondary metabolites 175
secondary production 166, 302, 303
sedges see Carex spp.
sedimentation 190-2; see also allogenic burial
deltas 129, 232
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sedimentation (cont.)
and diversity 249
as feature of wetland habitats 190-2
and herbivory 165
hurricanes 128
modeling 409
and roads 225
Tiber River 394
and zonation 277
seed banks 59, 60, 61, 63
and competition 149-50
and disturbance 112-13
effects of flooding 77
model 361
potholes 63
and succession/zonation 275
seed germination
and burial 204-5
functional groups construction 356
importance of river logjams 227
and mowing by humans 173
and soil texture 121-2
Senecio spp. 253
services provided by wetlands 28-30, 301, 321,
326, 328-9; see also climate regulation
and conservation objectives 401-2
decomposition food web 1, 303-5
diversity 314-16
ecological services 29, 29
economic value estimates 301, 317-19,
321, 406
evaluating 29-30
flood peak reduction 319-23
flood protection evaluation 320-1
habitat provision 315
high productivity 302-6
historical context 305-6
historical records 323-5
indicators 418, 420
low productivity 302, 305
maintaining 410-11, 415-16
nitrogen cycle 310-14, 316
primary production 302
recreational/cultural 317-19
seasonality 305
secondary production 166, 302, 303
species vs. habitat measures 314-15, 321
WWF/MEA evaluations 321, 325, 326, 327
sewage 97, 313-14, 370
shading, dense 147-8; see also light
shallow water, classification of wetlands 8, 12
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Shannon-Weaver diversity index 242
shared preference species distribution 281
sheep in UK peatlands 170
Sheuzeria spp. 19
shorelines
and competition 151
competition experiments 149, 151-2, 153
diversity 11
fertility 86, 87
as model system 271-2
peripheral habitats 49
zonation 270, 272, 273, 274
shrimp harvests 303, 406
shrubs see woody plants
silver maple 56-7
simplification see functional types
Simpson diversity index 241
size of habitats see wetland area
slugs in UK peatlands, herbivory 170
small-number systems 338
snails 168, 184, 186
snow geese 163, 164, 186
snow meltwater 66, 204-5; see also ice, precipitation
Snowdonia, UK 170
Society for Ecological Restoration International 387
sodium salts 214
soils, wetland 15-16; see also fertility
carbon 17
erosion see erosion, burial
flooding effects on soil chemistry 16-17, 18
nitrogen 17-18
peatlands 65
phosphorus 18
reduction processes 16-17
sulfur 18
temperature fluctuations 112
texture, and seed germination 121-2
soligenous peatlands 26, 27
South America 38, 39
South Pole 332-3
Spanish Armada 120
Sparganium spp. 89, 141-2, 166
Spartina spp. 220
competition experiments 141, 142, 143
and disturbance 113
and diversity 218, 220, 253
gap dynamics 132, 133, 134
herbivory 165, 168
restoration of wetlands 387
zonation 284-5
species-based research 334-5, 337-8, 362
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species composition 220; see also succession
Amazon River basin 113-14
birds 119
and burial 201-5
and disturbance 113-29
experimental studies 202-4
and herbivory 162, 181-2
and mowing by humans 173
and precipitation 113
species density 263; see also diversity
species distributions
and exposure 291, 292
nested boundaries 295-6, 297
species diversity see diversity
species inventories 335-6
species pool dynamics model
and diversity 261-4
key factors 341-2
research 342, 344-5, 346
species richness 241; see also diversity
Speke, John 332
Sphagnum moss 8, 9, 23; see also fens, bogs, marshes,
peatlands
autogenic burial rates 198, 199, 200, 201
calcium interactions with fertility 105
diversity 252
ecosystem engineers 61
and fertility 87
fertility gradients 93
fires 117-19
historical records 323-5
morphology of wetland plants 23
sporting competition 145
St. Lawrence River/river basin 92-3, 117, 118
standard regression model 240
standing water 248
state variables
abiotic factors 418
biotic factors 418-20
combining indicators 421, 422
measurement of 339
reserves, creating 417-21
services provided by wetlands 420
statistical methodology
diversity 255, 260-1
zonation 289-97
statistics
development 223
diversity 236, 236, 237, 238
Stipa bavioensis 172-3
storms 109, 127-9; see also disturbance

Index

and burial rates 193, 195
changes through time 129, 399
and disturbance 127-9
Ganges River delta 232-3
and salinity pulses 219-20, 221
and sea level changes 287
Spanish Armada 120
stream types 227-8, 230; see also rivers
stress tolerators 281-2, 358
stressed sites 410; see also Everglades
and diversity 67, 255
fertility 82
and herbivory 184
indicators 420
limiting factors 84-6
and mowing by humans 174
peatlands 86-7
sand plains/shorelines 86, 87
unique species of 17, 88
wet savannas 86, 87
subordinate species 141, 145, 159; see also competition
succession, plant; see also species composition
burial 194, 200, 206-7
and buried seed banks 275
and disturbance 275
history 387
woody plants 409
and zonation 44, 76, 273-7
sulfate salts 214
sulfides 20
sulfur 18, 82-3, 140
sunfish 143-4, 145
Superior, Lake 59; see also Great Lakes
surplus value studies 318-19
sustainability 424
The Swamp (Grunwald) 371
swamps; see also mangrove swamps, reed swamps
classification of wetlands 5, 6
competition 140
effects of flooding 67
Nile River 55-6, 57
secondary constraints caused by flooding 15, 26
and succession, plant 276
terminology 37
woody plant diversity 253, 254
Sweden 56, 58, 70
symbiotic relationships 33-4, 88, 96, 284, 285;
see also biological interactions

Tampa Bay 98-9
Tataru Island, Ukraine 372, 381

495

Downloaded from https://www.cambridge.org/core. National University of Singapore (NUS), on 16 Mar 2020 at 09:04:38, subject to the Cambridge Core terms of use, available at
https://www.cambridge.org/core/terms. https://doi.org/10.1017/CB0O9780511778179


https://www.cambridge.org/core/terms
https://doi.org/10.1017/CBO9780511778179
https://www.cambridge.org/core

496  Index

Taxodium spp. 140, 148, 335 clonal dominant species 358
taxonomic classification see classification, functional types and birds 144-5
temperature fluctuations, soil 112; see also climate change competition 140, 146, 154
terminology see definitions competition experiments 147-8
terpenes 175 disturbance 27
terpenoids 175 and fertility 81
Thalassia testudinum 99, 177 gap dynamics 131, 132, 134
Thoreau, H. D. 57-9 growth rates in fertile sites 89
Three Gorges Dam 68, 69, 195, 378, 424 habitats at risk 156
thresholds, ecological 209-10, 286, 402 and herbivory 162-3
Tiber River 394 index of conservatism 359
tidal cycles 50 invasive species 383, 385
tigers 231, 238, 315, 407-8 maintaining reserves 409
Tigris River 77, 392-4 marshes 5, 7
timber 321; see also logging Mesopotamia wetlands 394
Timber Act (1876) 126 methane production 309
time model of diversity 257-8
beaver ponds 60-1 and mowing 124
causal ecological factors 34 potholes 63
changes through 33, 392, 397-9, 400, 401, 402; seed germination 205
see also human impacts species pools/filters research 344-5
“To a Mouse” (Burns) 382 wildlife diet studies 166
Tollund Man 324 zonation 279, 280, 295
top—down control, herbivory 168, 182-4, 186
topogenous wetlands 20 United Kingdom 170, 411-12; see also Holme Fen, Norfolk
topography, and diversity 56, 57, 240, 241, 250, 251 Broads, Wicken Fen, Woodwalton Fen
Torne River 56, 58 United States 100; see also Everglades, New Jersey
“tragedy of the commons” 321 Pine Barrens
travel costs 317, 318 urban areas 97, 206
Treatise on Chemistry (Lavoisier) 310 Utricularia spp.
treatment plants, sewage 313-14, 370 carbon acquisition 26
trees competition experiments 141-2
and competition 150 Everglades 87
effects of flooding 56-7, 59, 67, 68 fertility gradients 90
hurricanes 127-8 gator holes 123
longleaf pine 65 peripheral habitats 86, 155
Trewia nudiflora 172
Trichocorixa spp. 131-2 Valisneria spp. 103, 175, 203
Trollium ranunculoides 252-3 variables, measurement of 339
tropical Caribbean system 36 vegetation cycles 124, 179
tropical wetlands, diversity model 257-8 vegetation types 64, 73, 80, 246-7; see also classification
turtles 156-8, 159, 177, 229, 409 vegetative reproduction 147
importance of river logjams 227, 229 venturi flow 19
stomach contents 166, 302 venus fly trap 88
wildlife diet studies 166 vernal pools 48, 51, 62, 63; see also potholes
Tusket River 49, 52-4 Victoria amazonica 19
Twain, Mark 329 Victoria, Lake 59-60
Typha spp. 19 Viola lanceolata 122
adaptations to burial 201 Vistula River 71
anaerobic respiration 20 Volta River 71
autogenic burial rates 200, 201 Vossia spp. 146
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Wadden Sea, Netherlands 325, 396
wading birds see waterfowl, birds
walking catfish 21
Waterbird Population Estimates 237
waterbirds 52, 168, 169, 223, 238-9, 240, 248-50
water, global distribution 3
water level fluctuations see flooding
water lilies 19
water supply, New York 317
water treatment plants 313-14, 370
water courses see rivers, stream types
waterfowl; see also birds
competition 145
diversity 80, 236-7, 238, 246-8
herbivory 166, 167
patch creation 131-2
potholes 62
wildlife diet studies 166
wave action
disturbance 120-2
species distribution 291, 292
wet meadow 67
and zonation 289
West Siberian Lowland 5, 8, 9
wet meadow
buried seed banks 112
classification of wetlands 8, 11
competition 140, 146
disturbance 28
effects of flooding 54, 67
habitats at risk 156
peripheral habitats 11, 86, 155, 156-8
rare plants 51-4, 156-8
wet savanna 65, 87
wetland area 111, 136-7, 403-4
and diversity 239, 339-40
effects of flooding model 74-7
wetland delineation 15
wetland evaluation 336, 337; see also economic evaluation
wetland indicators see indicators/indicator species
wetlands overview 2, 38, 39, 425-6; see also classification,
flooding, services, soils
causal ecological factors 13, 14, 15, 30-4
definitions 1, 2-4, 34
distribution patterns 4, 5
flood tolerance 18-22
general framework for wetland ecology 426
principles 415
secondary constraints caused by flooding 15, 22-8
water, global distribution 3
white ibis 48, 49
white-naped crane 378

Index

Whittlesea Mere, UK 411
Wicken Fen, UK 66
Wild Earth proposal 387
wildlife; see also rare species, and individual species by name
diet studies 166-8
needs, and fertility 89
refuges 317-19; see also reserves
willingness to pay 318-19
willows 166
wind see storms
wolves 407-8
wood stork 83, 87, 159
Woodwalton Fen, UK 387, 412, 414
woody plants
diversity 253, 254
invasive species 409
zonation 279, 280
World Wide Fund for Nature (formerly World Wildlife Fund)
30, 321, 325, 379

Xyris spp. 88

Yangtze River 68
human impacts 69, 77, 424
restoration 344, 377-9
Yellow River
dams, effect of 195
diversity 252-3
sedimentation 190-2, 193, 241
Yellowstone National Park 407-8

zonation 47, 269, 271-2, 299
biological interactions 277-80
and buried seed banks 275
and competition 281, 282-4, 290
and disturbance 275, 289
diversity/resource specialization 11, 285, 286
ecological response curves 280-4, 290, 295-6
ecological response curves figures 270, 281, 283,
296, 297
experiment 282-4
and fertility 284-5
fundamental principles 270-1
general points 296, 298
physical factors 277, 278
positive interactions 284, 285
salt marshes 284
sea level changes 286-8
shorelines as model system 270, 271-2, 273, 274
statistical methodology 289-97
and succession, plant 44, 76, 273-7
Zostera spp. 281-2
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