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Figures and Tables are indicated in bold typeface

abiotic factors (plant zonation), 20, 21
accidents. See destruction (anthropogenic), oil spills
Achillea fragrantissima (shrub), 179, 204
Acrostichum (fern), 26, 135, 141, 165, 181, 233
adaptations

breathing roots (mangrove), 23, 26, 119
plant, 17, 20, 59, 62

Aegialitis, 236
Aegiceras corniculatum (river mangrove), 210, 223,

240, 241
Africa

biodiversity in, 153–155, 155
geomorphology, 156–161, 157, 159
mangrove distribution, 8, 26
mangrove ecosystems, 161–177, 162, 164, 168, 178,
180, 181–182, 182, 183, 184

wetland services, 161
Aleuropsis (grass), 198
algae. See also stromatolites

and salt marsh formation, 17–19, 18, 193, 269
blooms from excess nutrients, 97, 97,
111–112, 111

co-exist with sea anemones, 149
in mangroves, 182, 183
salt marsh energy production, 30, 39

alkali heath, 97
Allenrolfea occidentalis (iodine bush), 101
Amazon River estuary, 135
Amoco Cadiz (oil spill), 56, 294
Andrew (Hurricane), 119
animals

3-D zonation, 155
death in oil accidents, 56
in high salinity, 95–97
in mangroves, 119, 136, 161, 166–170, 168, 215,
216, 224

in subarctic salt marshes, 86–87
in temperate salt marshes, 98, 99, 102, 108, 138, 201,
201, 205, 206, 211, 213, 229, 230–228

macrofauna, 31, 32
meiofauna, 35, 85, 200, 282
microfauna, 32, 256, 260–261, 262
uses of wetlands, 272

Antarctic realm, 5, 63, 65, 66

anthropogenic change
in Africa, 172–177
in Australia, 232
in North America, 87–88, 100, 107, 111–112, 121,

128–129
in South America, 135, 140–142
in Southeast Asia, 60, 208–210, 212, 218–214, 219

Antonina wetland. See Mar de Cananeia wetlands
(Brazil)

archeology
Arctic villages, 73
Asian, 218, 226–227
Australasian, 232, 242
shell middens, 95, 142, 270
traditional uses of coastal wetlands, 270–271, 271

Arctic cyclones, 16, 108
Arctic indigenous village erosion, 48–49, 50, 74
Arctic salt marsh
as type of climate zonation, 3, 58, 59, 60, 63
global warming, 48–51, 49, 50, 51
North American, 72–87, 80, 82
plants, 63

Arctic sea ice melting, 44, 48–51
Arctic tipping point, 49–51, 51
Artemisia herb-alba (shrub), 204
Artemisia santonica (halophyte), 199
Artemisia taurica, 198
Arthrocnemum (halophyte), 98, 179
Arthrocnemum fruiticosum (halophyte), 193
Arundo donax (cane), 204
Asia, 219, 223
coastal flooding projections, 45
geomorphology, 210–222
mangrove wetland in, 26, 46, 64, 222–223
monsoon history, 186–186, 208, 215–218, 230
pollen archives and climate, 265–267
restoration projects, 290
temperate salt marsh, 225–230
tropical salt marsh, 210–222

Aster tripolium (daisy), 190
Atriplex, 198
Atriplex lampa (spearscale), 146
Atriplex montevidensis (spearscale), 144
Atriplex portulacoides (halophyte), 190
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Australasian realm
as type of climate zonation, 65, 66
geomorphology, 232
mangrove wetland, 232–233
pollen archives and climate, 264–265
temperate salt marsh, 238–247
tropical salt marsh, 237

Australia
biodiversity, 236
geomorphology, 232
land reclamation in, 55
mangrove distribution, 8, 26, 233
paleogeology, 233, 234
phytosociological grouping method, 68
temperate salt marsh, 238–247
tropical salt marsh, 25, 235, 237
tsunami damage in, 261–262

Australian and New Zealand Plant Society, 275
Average Linkage Clustering (statistical method), 67
Avicennia alba (mangrove), 290
Avicennia bicolor (El Salvador mangrove), 131
Avicennia germinans (black mangrove), 117–118,

118, 119, 125, 129, 131, 131, 154, 165,
166, 290

Avicennia marina (mangrove), 173, 184–185, 210, 219,
223, 233, 236, 239, 240, 241, 243, 266

Avicennia officinalis (mangrove), 212
Avicennia schaueriana (Mexico mangrove), 131, 134

Baccharis halimifolia (shrub), 113
Bahia Bustamante (Argentina), 142, 145, 146
Bahía Lomas (Chile), 149–150, 150
Bahia Quillaipe (Chile), 45, 148–149
Baja California wetlands, 124–129, 124, 125, 126, 127,

128. See also Mexico
bald eagle, 34
Bambusa (bamboo), 214
bare tannes, 165
barrage. See dams
Barringtonia racemosa (powder puff mangrove),

181, 276
basin mangrove wetland, 165
Batis argillicola, 236
Batis Maritima (saltwort), 122
Bay of Fundy (Canada), 106–109, 107, 108, 109
bay trees, 117, 117
beach asparagus, 80, 91, 273
Beaufort Sea. See Mackenzie delta (Arctic)
Bengalla delta. See Ganges River delta (Asia)
benzene, toluene, ethylbenzene, xylene (BTEX), 56
Bermuda, 8
bilharzia (disease). 179. See also malaria
billabongs (Australia), 231, 232
biodiversity
African wetland, 153–155, 155
Australasian, 236, 237, 240–241, 244, 245
subtropical salt marsh, 121–122, 121

temperate salt marsh, 103, 112, 147, 190–192, 191,
200–201, 205, 206

tropical salt marsh, 129–131, 135–136, 136
biogeographic realms, 64–68, 65, 178
Biosphere Nature Reserve, 129
bird types

clapper rail, 34, 102
Coscoroba swan, 147
Eskimo curlew, 36
flamingos, 146, 147
great blue heron, 34
greater yellowlegs, 34
moa, 242–243
mockingbird, 147
pelican, 37
penguins, 145, 146
roseate spoonbill, 34
snow geese, 85–86, 85
song sparrow, 34
tern, 102

birds
and oil spills, 55
Arctic, 59, 63, 74
Australasian, 237, 245
common to coastal wetlands, 34, 34, 36
mangrove, 119, 136, 166, 167, 169, 215, 220, 220
subarctic, 36, 85–86, 85, 86, 150
subtropical, 180
temperate salt marsh, 93–94, 94, 99, 101, 146, 147,

201, 205, 205, 227, 228, 229
bird’s beak flower, 102
Black Sea (Eastern Europe), 197–199, 198, 199
blue carbon, 22–24, 40, 297
Bolinas Lagoon (United States), 264, 265
breathing roots (mangrove), 23, 26, 119
brown marsh, 122–123
Bruguiera (mangrove), 214, 219
Bruguieria gymnorrhiza (orange mangrove), 179, 181,

219, 233, 236, 242, 267
Bruguieria sexangula (mangrove), 266
burrowing crabs, 138, 156, 244

Cairns (Australian city). See Trinity Inlet region
(Australia)

Calvin-cycle plant photosynthesis (C3), 24
Camargue marsh (Europe), 190–192
Canada. See also North America

salt marsh formation, 12
tidal scales in, 6, 14

Canadian Wildlife Service, 108
Carapa procera (bitter oil tree), 165
carbon sequestration. See also ecosystem service,

energy flow
blue carbon, 22–24, 25, 40, 297
in mangroves, 30, 42
in soil restoration, 288
in wetland plants, 39, 110, 230
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Carcinus maenus (green crab), 292–293
Carolina Bays (United States), 117, 117
Casuarina glauca (tree), 241
Casuarina obesa (tree), 240
Caulerpa racemosa (seaweed), 52, 52
Caulerpa taxifolia (seaweed), 52
Central America, 12, 129–131, 130, 271, 290
Ceratophyllum demersum (hornwort), 204
Ceriops (mangrove), 214, 236, 267
Ceriops tagal (mangrove), 210, 219
Chara (stonewort), 204
Chenolea diffusa (salt bush), 179
Chesapeake Bay (United States), 110–113, 111, 113,

114, 292
Chezzetcook Marsh (Canada), 103–106, 104
China

restoration projects, 289, 293, 294
sediment accretion in delta, 19
tidal scales in, 14

choked salt marsh, 140–142
clapper rail (bird), 34, 102
climate zonations, 57–64. See also salt marshes
climatic conditions. See also global warming, pollen

archives
and coastal wetland distribution, 7, 69
and seagrass abundance, 237
impact on coastal wetlands, 14–16, 15
in last interglacial period (LIG), 262–263

coastal squeeze, 290
coastal wetland distribution

Africa, 3, 153–182
Asia, 4, 209, 210–230
Australia, 4, 233, 234–242
Central America, 3, 129–131
Europe, 4, 187–200, 188
New Zealand, 4, 242–247
North America, 3, 77–131
South America, 3, 132–138

coastal wetland formation. See salt marsh formation
coastal wetlands. See also salt marshes, estuaries

climate zonations, 57–64, 58, 60, 62
definition, 5
historical use of, 271–273, 275
phytosociological grouping method, 68
plant range, 9
worldwide, 3

coccoliths, 250
coelecanth (fish), 180
Colorado River delta, 126, 128–129
communities (definition), 67
Conocarpus erectus (buttonwood tree), 118, 118, 119,

125, 131, 131, 165
conservation. See also Ramsar Sites

Canadian, 108
Kendall Island Migratory Bird Sanctuary,
35

legislation, 298–299

United Nations Educational Scientific and Cultural
Organization (UNESCO), 129, 178, 192, 201

wetland, 1–2, 2
Wildlife Wetlands Sanctuary (NOAA), 101, 102

Cook Inlet (Alaska), 78–79, 79
cordgrass. See also grass types
in subtropical tidal wetlands, 124, 158
South America, 145–146
study with pickleweed, 145

Cordylanthus maritimus (toadflax), 97
Cortaderia selloana (pampasgrass), 138
Coscoroba coscoroba (Coscoroba swan), 147
Cote d-Ivoire (Africa), 159, 161
coyote, 34
crabs, 145
Crassula maritime (succulant), 179
Crassulacean Acid Metabolism (CAM) (plant), 24
creek model of salt marsh formation, 18–19
Cressa cretica, 236
Crithmum maritimum (samphire), 274
crocodile, 37, 166, 180, 237
cyclones
Arctic, 16, 108
Asian, 15, 211, 213, 215, 217, 218
definition, 15

Cymodocea nodosa (seagrass), 193
Cymodocea rotundata (seagrass), 236
Cymodocea serrulata (seagrass), 236

Daintree River estuary (Australia). See Trinity Inlet
region (Australia)

dams, 162, 163, 170, 176, 176, 189, 203, 226, 229
Danube River delta (Europe), 199–202, 201
dead zones (ocean), 111, 122, 293
Deepwater Horizon (oil spill), 56
deltaic marshes, 10–12, 19, 44, 45, 120–123
destruction (anthropogenic)
deltaic marshes, 10–12, 207
diebacks, 115–116
from dams, 162, 165, 203
from dredging, 136–137
from farming, 40, 53–54, 55, 195
from invasive species, 52, 52
from land reclamation, 46–48, 93, 96, 109,

132, 156
from oil, 55–56, 79, 149–150, 150, 156, 227
from population growth, 44–46, 45
from red tide, 227

destruction (mangrove), 118–119, 125, 125, 130, 130,
135, 160–161, 178, 183, 183, 212, 213, 219,
231. See also erosion

destruction (weather)
from flooding, 122
from global warming, 48–51, 49, 50, 51
from ozone hole, 152
from storm surges, 47
from storm tides, 15, 15
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detritivores. See also oyster farming
in mangroves, 42
in salt marshes, 41–42, 41

diatoms, 250, 257. See also microflora
dieback disease (mangrove disease), 213
die-off
and global warming, 115–116
from disease, 213
from salinity, 122

dikes, 189, 212, 213, 271
dinoflagellate cysts. 258. See also microflora
Diospyros littorea (mangrove), 267
diseases
bilharzia, 179
dieback disease (mangrove), 213
malaria, 53–55, 54, 196, 278

Distichlis palmeri (grass), 129
Distichlis spicata (grass), 89, 113, 126, 147
Ducks Unlimited (Canada), 108
dugong, 237

earthquakes. See also paleoseismology, Pacific Ring
of Fire

Alaska–Aleutian subduction zone, 257
Chilean (1960), 300
proxydata studies, 248
silent, 300
temperate salt marshes (North America), 91

East Africa wetlands, 172–182
eco-regions (Ganges delta), 214
ecosystem service, 39, 298. See also carbon

sequestration, wetland services
ecosystem studies. See also models
mathematical modelling, 67, 280, 290–291
mesocosm, 4, 279–296, 280
microcosm, 280, 280
reason for, 280
whole-system, 280–285, 280, 281

Eel River (United States), 91
Egeria densa (waterweed), 148
Eleocharis geniculata (rush), 160, 166
elephant, 180, 216
elevation. See also high marsh, low marsh
and restoration efforts, 287
and tidal inundation, 19–20, 21

Elymus athericus (grass), 190
energy flow. See also carbon sequestration, wetland

services
carbon release, 50, 50, 52
in mangroves, 42–43
in temperate salt marshes, 38–42, 41

Enteromorpha (algae), 97
erosion. See also destruction (mangrove)
and superstorms, 113, 114
from permafrost melting, 73–74
subtropical salt marsh, 126, 129
suppression by halophytes, 18

temperate salt marsh, 88, 100, 195
Eskimo curlew (bird), 36
estuaries. See also coastal wetlands

formation of, 9, 11, 12
salinity of, 8
subtropical salt marsh, 129, 179–181
temperate salt marsh, 88–90, 92–93, 101–103,

147, 187
Eucalyptus (tree), 29, 219, 236, 240
Europe

coastal flooding projections, 44, 45
paleogeology of, 186–187
salt marsh formation, 12
temperate salt marshes, 20, 187–200
tidal scales in, 14

Excoecaria agallocha (mangrove), 212, 219, 242
extreme high water (EHW), 77
Exxon Valdez (oil spill), 56

farming
and salinity, 273–276, 274
creating salt tolerant crops, 276–278, 277
rice, 219, 271, 276, 277, 278
shrimp, 53, 129, 136, 162, 170, 212, 219

farmland drainage
and mangrove destruction, 46, 136, 169, 214, 219
and marshland loss, 48, 109
and seasonal flooding, 174–175, 175
and temperate salt marsh loss, 193
and wetland destruction, 53–54, 194–195,

197, 240
fauna. See animals
Festuca rubra (grass), 190
fish

farms, 212, 219, 222
in mangroves, 119, 154, 166, 168, 170, 222, 237
temperate salt marsh, 147, 201, 230

fish types
coelecanth, 180
killifish, 30
mummichogs, 30
silversides, 30
sticklebacks, 30

flamingos, 146, 147, 191
Fleur de Sel de Camargue (salt), 191–192, 191
floating mats (of vegetation)

subtropical salt marsh (North America), 121, 122
temperate salt marsh (Mediterranean), 200

flora. See plants
flying fox, 237
flywheel effect, 51, 51
Food and Agriculture Organization of the United

Nations (FAO), 205
food web

definition, 39
in mangroves, 42–43
in salt marshes, 41–42
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foraminifera. See also microfauna, pollen archives, sea
level change

proxy data studies, 248
salt marsh ecology, 30, 31, 32, 67, 93
statistical methods, 258
subarctic salt marsh, 151
subtropical salt marsh, 115–117, 122
temperate salt marsh, 103, 105, 138, 145, 148–149,
193–194, 246–247

tropical salt marsh, 160, 182, 183
fossil pollen. See pollen archives
fox, 34
Frankenia palmeri (Palmer’s seaheath), 101
Frankenia pauciflora (seaheath), 240
Frankenia salina (salt marsh heath), 147
freshwater swamp forest eco-region, 214
fringe mangrove wetlands, 166

Gabook adder (snake), 180
Gambia River estuary (Africa), 161–172, 162, 164,

165, 168, 171, 271
Ganges River delta (Asia), 210–215, 211, 213, 215, 217
Garden of Eden (biblical), 207
geomorphology

Arctic and subarctic, 59–63, 149–150, 150, 151
Australasian, 232, 232
of African wetlands, 156–161, 157, 159, 163,
172–174, 173, 180

subtropical (North America), 114–117, 120, 124,
124, 127, 128

temperate (Asia), 226
temperate (Europe), 187, 190, 193–190, 193
temperate (Mediterranean), 194–196, 196, 199–202
temperate (Middle East), 139, 202–203, 202, 204
temperate (North America), 103–105, 106, 108, 110
temperate (South America), 142, 146
tropical (Asia), 210–212, 211, 218
tropical (North America), 129–131, 130

glacier
genetic salt transfer, 269–270
moraine deposits, 58, 81
surge, 58, 59

Global Hyperwarming model, 49
global warming. See also climatic conditions

and Arctic, 72–77, 73, 75, 76, 77
and diebacks, 115–116
and flooding in Australasia, 241–242
and wetland destruction, 939.1, 939.2, 48–51, 49,
50, 51

impact on least developed countries, 161, 172,
212–213

oceanic aspects, 48–49
grass types. See also cordgrass, halophytes

Aleuropsis, 198
Cortadiera celloana, 138
Distichlis palmeri, 129
Distichlis spicata, 89, 113, 126, 147

Elymus athericus, 190
Festuca rubra, 190
Panicum virgatum, 122
Paspalum vaginatum, 135, 160, 166
Pholiurus pannonicus, 198
Posidonia oceanica, 295
Puccinellia distans, 244
Puccinellia fominii, 198
Puccinellia glaucescens, 147
Puccinellia maritima, 190
Puccinellia paulustris, 193
Schedonorus phoenix, 247
Selliera radicans, 244
Spartina alterniflora, 20, 21, 24, 30, 38, 41, 52, 90,

105, 106, 113, 228, 285–286, 289, 293, 294
Spartina anglica, 48, 52, 190, 228
Spartina brasiliensis, 135, 138
Spartina cynosuroides, 105, 113, 115
Spartina densifora, 138, 142, 147
Spartina foliosa, 52
Spartina maritima, 179, 193
Sporobolus robustus, 160
Sporobolus virginicus, 135, 179

Great Alaskan Earthquake (1964), 250–256, 255, 256
Great Arctic Cyclone of 2012,, 16
Great Barrier Reef (Australia), 234–237
great blue heron, 34
Great Chilean Earthquake (1960), 147–148
Great East Japan Earthquake (2011), 254
Great Flood (biblical), 207
greater yellowlegs (bird), 34
Green Revolution, 300
green turtle, 169, 237
green wave bird migration, 59
greenhouse effect, 50, 50, 52, 152
Grindelia discoidea (gumweed), 144
Grote Mandrenke (Hurricane), 188
Guaratuba wetland. See Mar de Cananeia wetlands

(Brazil)
Guiness Book of World Records (book), 213

Halimione portulacoides (halophyte), 190
Halimione verrucifera (halophyte), 199
Halocnemum strobilaceum (succulent), 197, 198
Halodule uninervis (seagrass), 236
Halophila decipiens (seagrass), 236
Halophila ovalis (seagrass), 236, 240
halophyte types
Artemisia santonica, 199
Arthrocnemum, 98, 179, 193
Atriplex portulacoides, 190
Halimione portulacoides, 190
Halimione verrucifera, 199
Kochia prostratae, 199
Limonium suffruticosum, 199
Salicornia ramosissima, 190
Sarcocornia, 244, 273
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halophyte types (cont.)
Sarcocornia pacifica, 113, 291
Sarcocornia perennis, 80–83, 83, 142, 143, 146
Sarcocornia quinqueflora, 240, 241, 244, 247

halophytes. See also grass types
and salt marsh formation, 17–19
biofuel, 269
food uses, 269, 272–273, 275–276
genetic diversity, 276–278
in Nile River delta, 175, 176, 176
salt tolerance, 20–21, 269–270, 276–278, 277

Haloxylon salicornicim (shrub), 204
harmful algal blooms, 227
Hatch–Slack plant photosynthesis (C4), 24
Hattie (Hurricane), 131
Heritiera fomes (mangrove), 214
Heritieria littoralis (looking glass mangrove), 181,

223, 267
Heterozostera (seagrass), 240
Hibiscus tiliaceus (yellow hibiscus), 165, 266
high marsh. See also low marsh, vertical zonations,

elevation
Arctic salt marshes, 76
common plants, 62
in temperate salt marshes, 144, 198
plant climate ranges, 69, 70
subarctic salt marshes (North America), 104
subtropical tidal wetlands, 124
temperate salt marshes, 102

hippopotamus, 165, 166, 180
Hudson Plains (Canada), 83–87, 84, 85, 86
Hugo (Hurricane), 116, 117
Humbolt Bay (United States), 91, 91, 261
humpback whale, 180
hurricanes. See also Superstorm Sandy
Andrew, 117
damage from, 114–115, 188
definition, 15
Grote Mandrenke (Hurricane), 188
Hattie, 131
Hugo, 116, 117
Juan, 15
Katrina, 15

hypoxia. See dead zones (ocean)

icesheet melting
Antarctic, 14, 81
Greenland, 48–51, 66, 263
isostatic rebound, 78, 233
raised shorelines, 48, 60, 81–82

Indus River (Asia), 208–210
Intergovernmental Panel on Climate Change (IPCC),

46, 49, 98
invasive species. See also Spartina densifora

(cordgrass)
and global warming, 92
and restoration efforts, 292–293

and wetland destruction, 52, 52, 90, 190, 198, 230,
299

Phragmites, 52, 113, 122, 138, 181, 198, 200, 299
seaweed, 52, 293

invertebrates. See also oyster farming, shrimp farming
crabs, 32, 145
green crab, 292–293
snails, 32
worms, 32, 240–241

ionomic databases, 4. See also wetlands studies
Iva frutescens (shrub), 20, 21, 113, 114

James Bay (Canada), 83–87, 84, 85, 86
Juan (Hurricane), 15
Juncus acutus (spiny rush), 138
Juncus geradii (black rush), 20, 21
Juncus kraussii (rush), 240, 241, 244
Juncus roemerianus (black rush), 113, 115, 294

Katrina (Hurricane), 15
Kendall Island Migratory Bird Sanctuary, 35
killifish, 30
Kochia prostratae (halophyte), 199
Kosi Bay (Africa), 177, 179, 181

lagoons
African, 161
of temperate salt marshes (South America), 138,

142–145, 149
of temperate salt marshes (United States), 95–101,

96, 97, 98, 99, 263–264, 264, 265
sedimentation of, 263–264

Laguncularia racemosa (white mangrove), 117–118,
118, 119, 125, 129, 131, 131, 165, 181

Lasthenia glabrata, 20, 97
legume trees, 165
Lemna gibba (duckweed), 204
Lena (river), 59
Leptocarpus similis (rush), 247
Leschenault Inlet Estuary (Australia), 239
levees, 122
Liaohe River. See Yellow River delta (Asia)
Limonium brasiliense (sea lavender), 144
Limonium caspicum, 198
Limonium serotinum, 193
Limonium suffruticosum (halophyte), 199
Limosa haemastica (goswit), 146
Liolaemus zapallarensis (Tropidurid lizard), 147
Little Ice Age (LIA), 137
Los Peñasquitos Lagoon (United States), 95–101, 96,

97, 98, 99, 263–264, 264
low marsh. See also high marsh, vertical zonations,

elevation
Arctic salt marshes, 76
halophytic grasses, 20
plant climate ranges, 69, 70
plants, 62
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subarctic salt marshes (North America), 104
subtropical tidal wetlands, 124
temperate salt marshes, 102

low tide, 6, 6
Lumnitzera littorea (mangrove), 219
Lumnitzera racemosa (Pacific black mangrove), 181,

267

Mackenzie Delta (Arctic), 72–77, 73, 75, 76, 77, 288
macrofauna. See animals
macroflora. See plants
macrophytobenthos, 229, 230
Madagascar, 181
malaria, 53–55, 54, 196, 278. See also bilharzia

(disease)
mammals

coyote, 34
dugong, 237
elephant, 180, 216
flying fox, 237
fox, 34
hippopotamus, 165, 166, 180
in mangroves (Africa), 169
manatee, 166, 168
mink, 34
mouse, 34
muskrat, 34
otter, 34
salt marsh ecology, 35–35
temperate salt marshes (North America), 98, 99
tigers, 211
wallaby, 237
weasel, 34
whale, 180

manatee, 166, 168
mangal vegetation. See mangrove ecology
mangrove distribution

Africa, 153–155, 154, 155, 161–177, 162, 164, 168,
181–182, 182, 183, 184

Asia, 208–210, 209, 212, 214, 219, 223, 265–267,
267

Australasian, 232–233, 235, 237, 239, 240, 241–242,
243–244, 243, 244

Central America, 131, 131
North America, 117–120, 118, 125, 129–131, 129
South America, 133, 134–138, 135, 136, 137, 138,
139–140, 139, 141

worldwide, 3, 7, 53
mangrove ecology

biodiversity of, 7, 25–26, 27, 37, 37, 119–120, 127,
128, 131

energy flow in, 42–43
on coral reefs, 12
plant adaptations, 22, 23, 26, 118
propagules, 17, 26, 125, 132, 245, 290
restoration, 289–290, 293
salt tolerance, 269–270

similarities between regions, 67
mangrove types. See also tree types
Aegiceras corniculatum, 210, 223, 240, 241
Avicennia alba, 290
Avicennia bicolor, 131
Avicennia germinans, 117–118, 118, 119, 125, 129,

131, 131, 154, 165, 166, 290
Avicennia marina, 184–185, 210, 219, 223, 233, 236,

239, 240, 241, 243, 266
Bruguieria gymnorrhiza, 179, 181, 219, 233, 236,

242, 267
Bruguieria sexangula, 266
Ceriops, 210, 214, 219, 236, 267
Diospyros littorea, 267
Excoecaria agallocha, 212, 219, 242
Heritiera fomes, 212, 214
Heritiera littorales, 181, 223, 267
Laguncularia racemosa, 117–118, 118, 119, 125,

129, 131, 131, 165, 181
Lumnitzera littorea, 219
Lumnitzera racemosa, 181, 267
Mora oleifera, 134, 135
Pelliciera rhizophoreae, 131, 134, 135
Rhizophora apiculata, 219, 223, 266
Rhizophora harrisonii, 131, 160, 165
Rhizophora mangle, 117–118, 118, 119, 124, 125,

129, 131, 131, 160, 165, 166
Rhizophora mucronata, 179, 181, 184, 210, 266
Rhizophora racemosa, 131, 160, 165
Rhizophora stylosa, 223, 233, 236, 241–242
Sonneratia alba, 181, 183, 267
Sonneratia apetala, 52, 212
Sonneratia caseolaris, 219, 266
Xylocarpus australascium, 236
Xylocarpus granatum, 181, 214, 219, 223, 267

mangrove wetland (basin), 165
Mar de Cananeia wetlands (Brazil), 139–140, 141
Mar de Chiquita (Argentina), 142–145, 143
Maytenus phyllanthoides (sweet mangrove), 127,

127, 128
mean higher high water (MHHW), 12, 20
mean sea level (MSL)
and global warming, 48–49
and tidal cycles, 12
definition, 6, 6
from storm surges, 50

Mediaeval Warm Period, 137
Mediterranean Sea (Europe), 190–200, 191, 192, 194,

195, 197, 198, 199, 294
meiofauna, 35–35, 36
Mekong River delta (Asia), 53, 215–222, 217, 220
Melaleuca (cajeput), 219, 236, 240
Mesembryanthemum crystallinum (ice plant), 97
mesocosm studies, 279–296, 281, 283, 284, 300
mesocosm studies examples, 285–286
mesocosm studies themes
biological parameters, 292–293
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mesocosm studies themes (cont.)
medical, 294–295
physical parameters, 290–292, 292
pollution effects, 293–294, 295
restoration, 286–290, 288, 289

Mesopotamia. SeeMiddle East (temperate salt marshes)
methane
and birds, 86
as ticking time bomb, 51, 51

Mexico, 263, 290. See also Tijuana Estuary (United
States/Mexico), North America, Baja California
wetlands

microcosm studies, 280, 280
microfauna. See also ostracodes, foraminifera
earthquake prediction, 253, 256, 260–261, 260, 261,

262
salt marsh ecology, 31, 32

microflora, 253. See also coccoliths, dinoflagellate
cysts, diatoms

Middle East (temperate salt marshes), 202–208, 202,
203, 205

Mimus thenca (Chilean mockingbird), 147
mink, 34
Mississippi Delta wetlands (United States), 120–123,

120, 121, 122
moa bird, 242–243
models. See also ecosystem studies
Global Hyperwarming, 49
salt marsh formation, 18–19, 287
wetland restoration, 290–292, 292

moist deciduous forest eco-region, 214
moment magnitude scale (earthquake), 148
monsoon flooding, 208, 218, 230, 265–267
Mora oleifera (mangrove), 134, 135
mosquito control
and mangrove destruction, 118–119
and wetland drainage, 54

mouse, 34
mud volcanoes, 198–199, 199
mudslides, 80
mummichogs, 30
muskrat, 34
Myanmar (Burma), 208, 214–215, 217
Myriophyllum (watermilfoil), 204
Myrsine parviflora (shrub), 141

Najas marina (naiad), 204
National Oceanic and Atmospheric Administration

(NOAA), 101
natural catastrophes
cyclones, 15, 16, 46, 179, 211, 213, 215,

217, 218
earthquakes, 76–77, 91, 250–259, 300
glacier surge, 58, 59
hurricanes, 15, 16, 114–115, 116, 117, 188
mudslides, 80
tsunamis, 15, 15, 210, 261–262
typhoons, 15, 16

vunerability to, 112, 114–115, 121, 142, 218
wetlands destruction increases, 45, 46

Nature Conservancy (Canada), 108
Nearctic realm, 65, 66, 67–68, 69
Neotropical realm, 65, 66
net production, 39
Netarts Bay (United States), 90–91, 90, 260
New South Wales (Australia), 241–242
New Zealand

as last island for human habitation, 242–243
earthquakes, 242, 247
mangrove distribution, 8
marshland loss, 48
paleogeology, 242, 243
population growth, 243
temperate salt marsh, 242–247, 243, 244, 246

Niger Delta (Africa), 156–158
Nile River Delta salt marsh (Africa), 153, 172–177,

173, 174, 175, 271
nitrogen

and dead zones, 55, 111, 122
fixation, 39, 40–41, 42

North America. See alsoMexico, Canada, United States
and Nearctic realm, 67–68
Arctic salt marshes, 72–77
coastal flooding projections, 44, 45
salinity and plant diversity, 68–70, 69, 70
salt marsh energy production, 39, 41
subarctic salt marshes, 77–87
subtropical salt marshes, 114–129
temperate salt marshes, 87–113
tidal scales in, 6
tropical salt marshes, 26, 64, 129–131

Nymphioides (water lily), 204
Nypa fruticans (palm), 26, 52, 155, 214, 219

Oceania realm, 65, 66, 231
oil spills

and wetland destruction, 55–56
in subarctic, 78, 149–150, 150
potential in Arctic, 74
restoration of wetland after, 287

Okinawa, 8
Orphan Tsunami (Japan), 258–259, 259
ostracods, 251
otter, 34
oyster farming, 88, 89, 111, 112, 166, 171–172,

171. See also detritivores, invertebrates

Pacific Ring of Fire, 78–79, 132, 208, 231, 242, 243,
249, 249. See also earthquakes

Palearctic realm, 65, 66
paleoclimate, xii, 253, 262
paleoclimatology, 248
paleoecology

and salt tolerance, 269
importance of, 300–301
statistical methods, 257–258
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paleogeography
and biogeographic realms, 64–67, 66
Australasian, 233, 234, 238–239, 238, 242, 243
European, 186–187, 190
in Nile River delta, 173, 174
Mediterranean, 193–194
Middle East, 203
temperate salt marshes (Asia), 229

paleoseismology. See also earthquakes, radiocarbon
dating, tsunamis

Alaskan megaearthquake indicators, 250–258, 252,
255, 256, 257

definition, 248–250
Orphan Tsunami indicators, 258–259, 259
proxy-data studies, 248
sediment indicators, 258–259, 260

paleotempestology, 248
Pandanus candelabrum (pandan), 165
Panicum virgatum (panic grass), 122
Panmangal 3-D zonation, 155, 155
Paspalum vaginatum (grass), 135, 160, 166
Patos Lagoon (Brazil), 140–142
Pearl River delta (Asia), 226
pelican (bird), 37
Pelliciera rhizophoreae (tea mangrove), 131, 134, 135
penguins (bird), 145, 146
permafrost melting, 51, 73, 301
Pfiesteria piscicida (dinoflagellate), 112
Philoxerus vermicularis (amaranth), 135, 160, 166
Phoenix paludosa (date palm), 214
Phoenix reclinata (date palm), 165
Pholiurus pannonicus (grass), 198
Phormium tenax (flax), 247
Phragmites australis (reed), 52, 52, 113, 138, 181, 198,

200
Phragmites communis (reed), 122
Phragmites mauritanius (reed), 181
physical aspects. See climatic conditions,

geomorphology
phytoplankton, 30, 39
phytosociological grouping method, 68, 125, 126–127
pickleweed, 97, 138, 144, 145, 146, 147
pingo-like feature (PLF), 73–74, 199
Pistia stratiotes (water soldier), 204
Plagianthus divaricatus (ribbonwood), 247
plant diversity

African, 176, 179
Arctic salt marsh, 59, 63, 74–75, 76
Central America, 123
mangrove, 131, 131, 155, 165, 225
subarctic salt marsh, 81, 82–83, 84–85, 151, 152
subtropical salt marsh, 115–116, 126, 127, 180–181,
180

temperate salt marsh, 88–90, 97–98, 98, 101, 105,
112, 113, 144, 146, 147, 190, 204

plants
adaptation to salt marsh, 20–24, 22, 25, 298

and oil spills, 56
and salinity, 7, 68–70, 69, 70
historic use of, 271–273
South American names for, 143, 143

Plants in Action (1999) (programme), 275
Plasmodium (disease parasite), 54, 54
Plegadis shihi (ibis), 147
Po River estuary (Europe), 192–193, 192
polar. See Arctic salt marsh, subarctic salt marsh
pollen archives. See also climatic conditions,

foraminifera
and mangrove distribution, 137–138, 183–185, 184,

263–264, 264, 267
and wetland sedimentation, 265
for climate changes, 26–29, 28, 157–158
mangrove, 266
need for caution in interpreting, 242

pollution
dead zones, 111, 122, 293
greenhouse effect, 50, 50, 52, 152
mesocosm studies, 293–294, 295
offshore drilling, 254
ozone hole (Antarctic), 152
studies, 295
sump ponds, 75
UV increase, 59

population growth
and deltaic marshes, 10
and soil salinization, 274
and wetland destruction, 44–46, 45, 112
Australasian, 243
in Africa, 160, 161
in Asia, 209, 210, 212, 226, 229
in South America, 133

Posidonia oceanica (seagrass), 294, 295
Potamogeton lucens (pondweed), 204
preservation. See conservation
primary production. See also secondary production
definition, 39
in salt marshes, 38–41

propagules, 17, 26, 125, 132, 245, 290
Proxies in Late Cenozoic Paleoceanography (book), 258
proxy-data studies. See also wetlands studies
geochemical tracers, 250, 251
importance of, 300
types of, 248, 250

Puccinellia distans (grass), 244
Puccinellia fominii (grass), 198
Puccinellia glaucescens (grass), 147
Puccinellia maritima (grass), 190
Puccinellia paulustris (grass), 193

radiocarbon dating, 252, 262. See also paleoseismology
ramp model of salt marsh formation, 18–19
Ramsar Convention onWetlands (1971), 1–2, 2, 12, 57,

65, 66, 270, 298
Ramsar realms. See biogeographic realms
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Ramsar sites. See also conservation
Africa, 153–154, 154, 156, 161
Asia, 230
Australasia, 233
South America, 133, 147, 150, 150

Raphia farinifera (palm), 26
red tide, 227
relative seal level (RSL) studies, 109–110, 115
remediation. See restoration
reptiles
Australasian, 237
crocodile, 37, 166, 180
green turtle, 169, 237
lizard, 147
mangrove (Asia), 222
snake, 180

restoration
from invasive species, 292–293
from pollution, 164, 295
mangrove, 158
models, 290–292
studies, 286–290, 288, 289
wetland, 203, 207–208, 286–288, 289, 290

Rhanterium epapposum (shrub), 204
Rhine River delta (Europe), 187–190, 188, 189
Rhizophora apiculata (mangrove), 219, 223, 266
Rhizophora harrisonii (mangrove), 131, 160, 165
Rhizophora mangle (red mangrove), 117–118, 118,

119, 124, 125, 129, 131, 131, 160, 165, 166
Rhizophora mucronata (red mangrove), 179, 181, 184,

210, 266
Rhizophora racemosa (mangrove), 131, 160, 165
Rhizophora stylosa (mangrove), 223, 233, 236,

241–242
Rhone River delta (Europe), 190–192
ria (definition), 110
rice farming, 219, 271, 277, 278
Richards Island (Arctic), 74–77, 75, 76
Richter scale (earthquake), 148
Rio Chico, Argentina, 151–152, 151
River of Sorrow. See Yellow River delta (Asia)
riverine mangrove wetland, 165
roseate spoonbill (bird), 34
Rubisco enzyme system (plant), 24
Ruppia (ditchgrass), 97, 204, 240
Russia, 59, 60, 72, 197, 278

Salicornia, 20, 21, 24, 97, 98, 141, 190, 192, 193,
272–273, 276

Salicornia europaea, 198, 274
Salicornia prostrata (succulent), 197
Salicornia ramosissima (halophyte), 190
salinity
agricultural impact, 273–276
and coastal wetland distribution, 7
and fish, 170
and plants, 20–24, 22, 25, 68–70, 69, 70, 143, 298

animal adaptations for, 34–35
changes from humans, 44–46, 95–97, 273–276, 274
definition, 8
fluctuations, 92–93
high marsh, 125, 127–128
in Nile River delta, 175–177, 175
in Tigris–Euphrates River delta, 207
low marsh, 19
studies, 282, 291

salt harvesting, 191–192
salt marsh formation

conditions that shape, 12–14, 13, 19, 297
models, 18–19, 287
process, 8–12, 10, 11
sediment stabilization in, 17–19, 18

salt marshes. See also climate zonations, coastal
wetlands

ecology, 5, 10–12, 30–34, 31, 34–35
energy flow in, 38–42, 41
most accessable, 5
perception as wasteland, 53
plant ecology, 7, 12, 13, 20–24, 22, 25
tides, 5–6, 6
vertical distribution, 19–20, 21

Samolus repens (sea primrose), 244, 247
samphire, 21, 273
San Blas (Argentina), 142, 144, 145–146
San Francisco Bay (United States), 92–94, 93, 94
sandflats. See tidal flats
Sarcocornia (halophyte), 145, 244, 273
Sarcocornia pacifica (halophyte), 113, 291
Sarcocornia perennis (halophyte), 80–83, 83, 142,

143, 146
Sarcocornia quinqueflora (halophyte), 240, 241,

244, 247
Saxby Gale (cyclone), 109
Schedonorus phoenix (grass), 247
schistosomiasis. See bilharzia (disease)
Scirpus (sedge), 20, 21, 144, 160, 181, 204
scrub mangrove wetland, 165
Scyphiphora hydrophylacea (shrub), 214
sea anemones, 149
sea ice melting, 44, 48–51
sea level change. See also foraminifera

and coastal wetland distribution, 15
and flooding, 212–213, 230
and global warming, 48–49, 49, 193, 208
and mangrove distribution, 137, 299
and wetland restoration models, 290–292, 292
Australia, 233, 234
salt marsh survival, 9
subarctic salt marshes, 83
subtropical salt marsh, 116

seablites. See halophytes
sea grass types

Halophila decipiens, 236
Halophila ovalis, 236, 240
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Heterozostera, 240
Posidonia oceanica, 294
Vallisneria spiralis, 204
Zostera capensis, 178
Zostera capricorni, 236
Zostera marina, 13, 198, 292
Zostera noltii, 193

seaweed, 52, 293
secondary production. See also primary production

definition, 39
in salt marshes, 41–42

sedge types
Schoenoplectus validus, 240
Scirpus, 20, 144, 160, 181, 204

sedimentation
and salt marsh formation, 18, 19
and wetland restoration, 287, 292
China, 229
cores, 105–106
from ice block colapse, 106, 108
in Indus River, 208–210
in lagoons, 263–264, 265
in Nile River delta, 175, 176–177
to indicate seismic events, 258–259

Selliera radicans (grass), 244
seres (definition), 67
Sesuvium portulacastrum (sea purslane), 160,

166, 236
Seven Wonders of the World, 207
sewage, 193

and mangrove distribution, 129
and surface water salinity, 95–97
and water purity, 193, 227, 300

Shark Bay (Australia), 238–239, 238
shell middens, 95, 142, 270
shoreline erosion

Arctic thermokarst melting, 60, 73, 77
Tuktoyktuk and Alaskan beaches, 73

shrimp farming, 53, 129, 136, 162, 170, 212, 219. See
also invertebrates

shrubs
Achillea fragrantissima, 179, 204
Artemisia herb-alba, 204
Avicennia marina, 173
Baccharis halimifolia, 113
Haloxylon salicornicum, 204
Iva frutescens, 20, 21, 113
Myrsine parviflora, 141
Rhanterium epapposum, 204
Scyphiphora hydrophylacea, 214

Sierra Leone Estuary (Africa), 159
Sinai Desert hard bottom mangroves, 182, 182, 183
snow geese, 85–86, 85
Solidago (goldenrod), 105
song sparrow, 34
Sonneratia (mangrove), 214
Sonneratia alba (mangrove apple), 181, 183, 267

Sonneratia apetala (mangrove), 52, 212
Sonneratia caseolaris (mangrove), 219, 266
Sorghum bicolor (millet), 181
South African wetlands, 177–181, 180
South America
coastal wetlands, 45, 132–138
confusion in plant names, 143, 143
invasive species, 293
mangrove distribution, 8
subarctic salt marshes, 149–152
subtropical salt marsh, 138–146
temperate salt marsh, 146–149
tidal scales in, 14
tropical salt marsh, 134–138

soybeans, 276
Spartina alterniflora (grass)
adaptations to salinity, 20, 21, 113
and sedimentation, 106
feeding role in, 30
in mesocosm research, 285–286, 289, 293, 294
invasive species, 52, 90, 228, 293
salt marsh energy production, 24, 38

Spartina anglica (cordgrass), 48, 52, 190, 228
Spartina brasiliensis (cordgrass), 135, 138
Spartina cynosuroides (grass), 105, 113, 115
Spartina densifora (cordgrass), 138, 142, 147. See also

invasive species
Spartina foliosa (grass), 52
Spartina maritima (cordgrass), 179, 193
Spartina patens (marsh hay), 20, 21, 105, 113, 291
Sporobolus robustus (grass), 160
Sporobolus virginicus (grass), 135, 179
St. Lucia Bay (KwaZulu Natal), 153
statistical methods
principle components matching analog (MAT), 258
Q-mode factor analysis (QFA), 258
Taxonomic Uniformitarian Method, 257

Stern Review (report), 44
storm surges
and wetland destruction, 47, 50, 76–77, 211
definition, 13, 15, 15
marshes a buffer for, 300

stressors. See destruction (weather), destruction
(mangrove), destruction (anthropogenic), global
warming

stromatolites, 125, 127–128, 238–239, 238. See also
algae

Suaeda (seablite), 146, 179, 190, 197, 198, 228, 230,
241

subarctic salt marsh
as type of climate zonation, 58, 60, 63, 63
mesocosm studies, 282, 283, 284
North America, 77–87
South America, 149–152

subtropical salt marsh
Africa, 172–177, 178, 179–181, 180
as type of climate zonation, 58, 60, 64

349 Index

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-1-107-05601-5 - Coastal Wetlands of the World: Geology, Ecology, Distribution and Applications
David B. Scott, Jennifer Frail-Gauthier and Petra J . Mudie
Index
More information

http://www.cambridge.org/9781107056015
http://www.cambridge.org
http://www.cambridge.org


subtropical salt marsh (cont.)
North American, 114–129
South America, 138

success (restoration), 288, 288, 289
Sunderbans. See Ganges River delta (Asia)
Superstorm Sandy, 15, 16, 16, 113, 114. See also

hurricanes
Super Typhoon Tip, 15

tannes (definition), 166
Taxodium distichum (tree), 115
Tecticornia australasica (herb), 236
tectonic forces
and earthquakes, 248–250, 249
and estuary formation, 9
different from climatic conditions, 262–263

temperate salt marsh
African, 178–179
as type of climate zonation, 58, 60, 63
Asian, 225–230
Australasian, 238–247
Middle East, 202–208
North American, 87–113
South America, 138, 140–149
worldwide, 3

temperature
and coastal wetland distribution, 7
and type of wetland, 5
fluctuation effect on salt marsh, 12–14

tern (bird), 102
Tethys Sea, 65, 66
The Collapse of the Eastern Mediterranean (book), 190
The Greater St. Lucia Wetland Park (South Africa),

179–181, 180
The Green Delta. See Ganges River delta (Asia)
The Illiad (poem), 196
The Vanished Ocean (book), 190
thecamoebians, 194, 250, 251
thermokarst melting, 60, 73, 77
Three Gorges Dam, 229
tidal flats
Asian, 227–228
elevation gain from sediment, 18
formation, 9

tidal freshwater wetlands, 200, 204
tidal power (electricity generation), 109
tidal range (definition), 14
tidal scales
in choked salt marsh, 142
largest in world, 106
specific vertical zones for salt marshes, 12–14, 13

tidal wetlands eco-region, 214
tides
and definition of wetlands, 5–6, 6, 19–20
and mangrove species types, 235–236
and salt marsh animal adaptation, 34
continuous connection to ocean needed, 95

fluctuation effect on salt marsh, 13
navigation charts, 6, 6
surge, 107, 109, 109

Tierra del Fuego (South America), 149–152
tigers, 211
Tigris–Euphrates River (Middle East), 202, 203, 206
Tijuana Estuary (United States/Mexico), 101–103, 101,

102, 280, 285. See also Mexico
tipping point, 49–51, 51
Tohokuoki Japan earthquake (2011), 254
tomato, 276, 277
Torrey Canyon tanker (oil spill), 56
tree ring dating, 252, 267
tree types. See also mangrove types

bay, 117, 117
billabongs, 231, 232
Carapa procera, 165
Casuarina glauca, 241
Casuarina obesa, 240
Conocarpus erectus, 118, 118, 119, 125, 131, 131,

165
Eucalyptus, 29
legume, 165
palm, 26, 52, 155, 165, 214, 219
Taxodium distichum, 115

Triglochin striata, 241, 244
Trinity Inlet region (Australia), 234–237, 235,

236
trophic dynamics. See energy flow
tropical salt marsh

African, 172–177
as type of climate zonation, 58, 60
Australasian, 237
North America, 26, 64, 129–131
South America, 134–138

Troy (Turkey), 196, 196
tsunamis. See also paleoseismology

damage from, 15, 210, 261–262
definition, 15
marshes a buffer for, 300
Orphan Tsunami (Japan), 258–259

Tuktoyaktuk (Canada), 73–74
Typha angustiflia (cattail), 113
Typha domingensis (cattail), 204
typhoons, 15, 15

UNESCO. See United Nations Educational Scientific
and Cultural Organization (UNESCO)

United Nations Educational Scientific and Cultural
Organization (UNESCO), 129, 178, 192, 201

United States. See also North America
restoration projects, 286–288
salt marsh formation, 12
subtropical salt marsh, 101–103, 280, 285
temperate salt marshes, 88–101, 263–264

UVexposure (ultraviolet), 59
UV-B damage (ozone), 152
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Valdivia earthquake (Chile), 147–148, 260–261, 262
Vallisneria spiralis (seagrass), 204
Venice (Italy), 192
vertical distribution. See high marsh, low marsh
vertical zonations. See also high marsh, low marsh

and pollen archives, 29
in marsh areas, 12, 19–20, 21
mangrove, 25–26, 27, 135, 139
salt marsh animals, 34–35, 36
salt marsh plants, 68–70

Vietnam, 53, 215–222, 217, 220
Vietnam War, 219
vivipary (mangrove reproduction), 26, 27

waddens, 187–189, 188, 189
wallaby, 237
wave erosion

Amazon River estuary, 132
shoreline change, 59, 113

weasel, 34
West Africa wetlands, 156–172
wetland services. See also ecosystem service, energy

flow
Asian tropical salt marsh, 217
definition, 57–59, 58
mangrove, 164, 166, 216, 271
of African wetlands, 161
use by animals, 272

wetlands studies. See also ionomic databases
foraminifera, 246–247
forecasting global warming impact, 4

future research, 4
global approach to, 1
ionomic databases for salt stress in farmlands, 4
mangrove, 241–242, 245

whole-system studies, 280–285, 280, 281
Wildlife Wetlands Sanctuary (NOAA), 101, 102
Willapa Bay (United States), 88–90, 89
world
Gambia longest estuary, 163
largest Arctic sale marsh, 59
largest estuary in USA, 110
longest salt marsh, 153
most southern marsh, 151
tidal scales in, 6
water supply, 278

World Atlas of Mangroves (book), 156
World Wetlands Day (United Nations), 1
worms, 240–241

Xylocarpus australascium (mangrove), 236
Xylocarpus granatum (cannonball mangrove), 181,

214, 219, 223, 267

Yangtze River delta (Asia), 226, 228–230, 229
Yellow River delta (Asia), 226–228

Zannichellia palustris (pondweed), 141, 204
Zostera capensis (seagrass), 179
Zostera capricorni (seagrass), 236
Zostera marina (seagrass), 193, 198, 289
Zostera noltii (seagrass), 193
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