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Abies balsamea, 104

Acacia mearnsii, 167

Acer, 124

adaptive management. See restoration

aerial photos, 173

Africa, 21, 121, 167, 198

Agathis australis, 107, 160

agriculture, 15, 195–199

Agrostis, 113

air space, 59

role in destruction, 12

Alaska, 22, 25, 27, 30, 52, 163, 165, 208,

Plate 10

Anchorage, 30

earthquake, 28

earthquake of 1964, 30

herbivory, 163

soil nutrients, 75

soil pH, 74

Valdez, 25, 30

Alces alces, 135, 163

algae, 178

allelopathy, 156

Alnus, 122, 124

Alnus acuminata, 188

Alnus nepalensis, 152, 220

Alnus rubra, 123, 152, 156

alpine, 130

Amelanchier alnifolia, 119

amphibians, 133

amphitheater, 55, Plate 5

Amynthas rodericensis, 129

Anaphalis margaritacea, 118

Andes, 183, 229, Plate 12

Andropogon, 86, 108, 111

angiosperms, 105. See grasses, woody

angiosperms

animal adaptations, 90

animals 90. See amphibians; invertebrates;

reptiles; vertebrates

nocturnal activity, 93

Anthospermum herbaceum, 121

anthropology, 58

ants, 88, 93, 127, 128, 166. See also fire

ants

seeds, 128

aphids, 126

Aral Sea, 31

Araucaria araucana, Plate 12

archaeology, 58

Arctostaphylos uva-ursi, 120

Argentina, 14, 31, 107, Plate 12

Nothofagus, 124

arthropods, 59, 126

Arundina graminifolia, 117

Arundo formosana, 158

aspect, 36

Astelia nervosa, 115

Aster acuminatus, 118

Asteraceae, 85, 118, 166

Atlantic Ocean, Plate 4

atmospheric chemistry, 80

Australia, 168

Austria, 130, Plate 7

Austrocedrus chilensis, 140

avalanche

dirty, 16

rock, 12

snow, 12, 178, 207

Azores, 102, 107, 119

forbs, 115

grasses, 113

gymnosperms, 107

life form, 161

non-native species, 167

tree ferns, 103

trees, 140

Baccharis, 119

Baccharis latifolia, 118
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Baccharis scoparia, 118

bacteria, 93–99

bamboo, 113, 219

barnacles, 178

bats, 88, 133

bears, 135, 178

beavers, 133

bedrock, 52, 54, 60, 73

beetles, 126, 128

Betula, 122, 178

Betula pendula, 123

Bidens, 118

Bidens shrevei, 118

biodiversity. See diversity

bioerosion, 22

biological legacy, 2, 170, 180

birds, 88, 165, 178, 179

behavior, 131

dispersal, 174

perch, 89, 128, 131, 174, 220

restoration, 220

Blechnum, 102

Blechnum spicant, 102

Bolivia, 102, 118, 156, 160

bamboo, 113

ferns, 103

Bombus californicus, 129

Bombus occidentalis, 129

Brazil, 21, 185, 194

bromeliads, 118

bryophytes, 87, 90, 99–101

bumblebees, 128

calcium, 74, 80

California, 23, 33, 36, 68, 179,

185

earthquake, 35

Calyptogena kilmeri, 130

Canada, 172, 178

Alnus, 122

British Columbia, 25, 104

Frank Slide, 53, 191

Kenamu River delta, 66

Lake Melville, 188

Niagara Escarpment, 126

population densities, 236

Turtle Mountain, 53

Canary Islands, 41

canopy structure

restoration, 218

Capra hircus, 135

Caracolus caracolla, 129

carbon, 173

carbon fluxes, 78

carbon isotope ratios, 173

Carboniferous Period, 101

Carex, 108

Castor canadensis, 133

Cecropia, 91, 121

Cecropia schreberiana, 76, 88, 99, 121, 128,

152, 157, 163, 166

Central America, 31, 141. See also by

country

Cervus elaphus, 135

Chamaesyce, 121

Chihuahuan Desert, 92

Chile, 94, 97, 119, 178

bryophytes, 100

grasses, 113

horsetails, 101

Nothofagus, 124

old-growth forests, 178

China, 21, 29, 30, 191, Plate 5

glacial retreat, 233

mining, 193

mitigation, 212

Pearl River, 23

Yangtze River, 23

Yellow River, 23

Chondrina clienta, 129

chronosequence, 55, 72, 79, 80, 98, 156,

173

Chusquea, 111–113

Cibotium glaucum, 103, 168

Circopithecus I’hoesti, 88, 135

Cirsium purpuratum, 115

Cissus sicyoides, 115

clams, 130, 178

clay, 49, 54, 60, 63, 71

liquifaction of, 63

Clematis stans, 115

Clements, 141

Clethra occidentalis, 151

cliff, 16, 19, 61, 178, 185, 195

bird watchers, 188

climate change, 230–233

Clitoria ternatea, 220

Clusia, 121

Clusia rosea, 128

coarse woody debris, 76

coastal erosion, Plate 3

colluvium, 47
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Colombia, 197

mitigation, 212

colonization, 92–93, 138

definition, 90

Colorado, 201

insect herbivory, 163

Columbia River, 23

competition, 153–159

displacement, 153

inhibition, 153

intraspecific, 158

light, 158

self-thinning, 160

thickets, 155, 156

tree ferns, 168

construction

earthquake, 193

Coprosma, 119, 120

corals, 178

Cornus stolonifera, 119

Costa Rica, 30, 94, 113, 121, 188

fungi, 98

Cowles, 141

crabs, 130, 131

Crataegus monogyna, 161

crops, 196, 229

Culcita macrocarpa, 103

cyanobacteria, 93, 100

Cyathea arborea, 76, 87, 104, 157

cyclone, 23, 39, 144, 167

cyclone frequency

climate change, 230

Czech Republic

invertebrates, 126

dam, 15, 68, 209

fatalities, 192

debris avalanche, 43

debris dam, 2

debris fan, 23, 27

debris flow, 30, 183

decomposition, 75, 76

deer, 135

deforestation, 15, 141, 182, 196, 229

Denmark, 27

Dennstaedtia punctilobula, 102

deposition zone, 12

Deschampsia cespitosa, 114

Deschampsia foliosa, 113

Desmodium, 90

Desmodium nicaraguensis, 167

Dicranopteris curranii, 102

Dicranopteris linearis, 103

digital elevation model, 21

Diplopterygium bancroftii, 103

disease, 140

dispersal, 37, 84–90, 161, 174

by animals, 88

by invertebrates, 85

by spores, 87

by wind, 85

epizoochory, 90

exogenous particles, 84

gymnosperms, 104

plant propagules, 85

transport mechanisms, 85

zoochory, 88

disturbance, 7. See also cyclone, flood, fire,

landslide type, volcano

anthropogenic, 230

characteristics, 7

disturbance regime, 15

diversity, 178, 179, 180, 228

fish, 179

functional, 180

habitat, 179

restoration, 222

types, 176

Dodonaea viscosa, 119

Dominican Republic, 156

drainage, 67

drilling, 67

seafloor, 67

Drosera rotundifolia, 117

earthquake, 15, 22, 23, 25, 28, 37, 41, 50,

51, 208. See also Alaska

landslide volume, 68

magnitude, 65

New Madrid, 33

New Zealand, 62

Panama, 122

earthworms, 47, 59, 88, 129, 130

ecological services, 2

Ecuador, 28, 62, 88, 97, 108

Asteraceae, 118

bamboo, 113

life form, 160

mitigation, 212

orchids, 117

El Niño Southern Oscillation

climate change, 230
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El Salvador, 182, 195

Elephantopus mollis, 118

England, 19, Plate 3

Epidendrum radicans, 117

Epilobium ciliatum, 169

Epilobocera sinuatifrons, 130

epiphytes, 179

Equisetum, 101

Erigeron karvinskianus, 118

erosion, 7, 39, 42. See also landslide

movement

road, 190

Eucalyptus maidenii, 167

Eupatorium, 118

Euphorbia, 121

Europe, 103

Evadorhagidia oblikensis, 126

explosives, 15, 66

facilitation, 151–153. See also succession

direct, 151

evidence, 152–153

ferns, 152

indirect, 151

mosses, 161

thickets, 152

ferns, 87, 88, 90, 91, 101–104, 157

bracken, 101

club mosses, 101

horsetails, 101

scrambling ferns, 101, 102, 156, 188

tree ferns, 87, 103, 156, 160, 169,

Plate 11

types, 101

fertilizer

restoration, 217

Festuca francoi, 113

fire, 12, 158, 167, 199–200, 229

non-native species, 168

fire ants, 127

firewood, 188

fish, 178

Fitzroya cupressoides, 140

fjord. See submarine landslide

flies, 126, 128

flood, 2, 15, 27, 63

food web, 137

forbs, 114–118. See also vines

forestry, 195–199

France, 25

Frank Slide, 53, 191

Frankia, 94, 122

Fraxinus platypoda, 160

freshwater landslide, 25–31

dam failure, 30

river bank erosion, 25

river dam, 30

frictional resistance, 50

fungi, 88, 93–99, 100

Galium, 121

gametophyte, 90

gap, 81, 91. See also landslide; treefall

birds, 131

gap specialists, 92

gas hydrates. See submarine landslide

geological context, 52–56

geology, 2, 174

geomorphology, 22

Germany, 205

germination

facilitation, 161

glacial moraine, 152

glacial retreat, 232

climate change, 230

glacier, 2, 15

Peru, 183

Glacier National Park, 114

Gleichenella pectinata, 103

Gleichenia jamaicensis, 103

Gnaphalium americanum, 118

gnats, 128

gneiss, 54

goats, 135, 188

gradients, 140

physical, 151

graminoids, 85, 110. See also grasses, sedges

Grand Banks, Nova Scotia, 23

granite, 36, 60

grass restoration, 218

grasses, 91, 109, 107–114, 198. See also

photosynthesis grasses

dispersal, 108

fire, 158

non-native species, 114, 168

pollination, 108

post-fire restoration, 220

roots, 108

grazing, 198, 212, 239

Great Britain, 27

Greece, 193

Greenland, 27
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Gulf of Mexico, 25

gulls, 163

Gunnera, 94, 114

Gunnera monoica, 115

gymnosperms, 104–107, 121

habitat creation, 2

hares, 163

Hawaii, 23, 25, 31, 33, 41, 56, 57, 61, 109,

201

chronosequence, 55

ferns, 102, 103

grasses, 108, 109

landslide depth, 60

non-native grasses, 114, 230

non-native species, 168

orchids, 117

rainfall intensity, 64

rats, 134

sediment production, 68

shrubs, 119

vines, 116

hazard management, 2, 46, 201–225, 235

hazards

global, Plate 2

Helichrysum bellidioides, 115

herbivory, 161–166, 178

heterogeneity, 140, 228. See also spatial

heterogeneity

Heteromys goldmani, 134

Hieracium, 118

Himalayan Mountains, 69, 72, 80, 107, 152,

188

competition, 155

forbs, 115

life history characteristics, 160

prediction, 205

shrubs, 119

soil nutrients, 79

Holcus lanatus, 113

Honduras, 197

Hong Kong, 43, 213

human safety, 46

humans. See also landslides–human

interactions

culture, 238

fatalities, 182, 185, 187, 195

population densities, 182, 184,

229

use of landslides, 187–188

vulnerability, 185–187

hurricane. See cyclone

Hyparrhenia rufa, 109, 114, 158, 167,

198

ibex, Plate 13

Iceland, 165, Plate 16

deforestation, 199

fatalities, 207

grazing, 198

Idaho, 26

India, 21, 75, 76, 188, 205

crops, 197

horsetails, 101

microbial biomass, 98

road, 190

shrubs, 119

soil development, 81

Indonesia, 21

Inga vera, 99, 128, 166

insects, 85, 92, 99, 128, 163

invertebrates, 126–131, 178

aquatic, 130

as dispersers, 85

dispersal, 126

establishment, 126

Ipomea, 115

Irian Jaya, 68. See New Guinea

islands, 166. See also by country

Italy, 182

mitigation, 212

Jamaica, 60, 73, 151

bamboo, 113

bryophytes, 100

club mosses, 101

ferns, 102, 103

Hurricane Gilbert, 167

lichens, 97

non-native species, 167

orchids, 117

shrubs, 119

soil nutrients, 75

Japan, 21, 30, 68, 85, 160

crops, 197

early human interactions, 184

forbs, 115

life form, 160

mitigation, 212

retention, 210

Salix, 124

soil texture, 178
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Juncus, 108

Juniperus brevifolia, 107, 140

Jurassic, 92

Kasatochi Volcano, 163, 164, 165, Plate 8,

Plate 10

kauri trees, 107, 160, 205, 223

Kentucky, 193

Korea, 54

K-selected species, 92

lakes, 178

land degradation, 21

land use, 69, 229

urbanization, 194

landscape scales, 174–179

landslide. See also freshwater landslide;

submarine landslide

definition, 1, 7, 12

distribution, 18

edge, 71, 73

fatalities, 186

human interactions, 2–6, 181–226, 228,

229–234, 235

predictive models, 65

return interval, 31

landslide cause, 46–47. See also prediction

abiotic, 12

anthropogenic, 15, 21, 67, 182

biotic, 12

construction, 189–195

driving forces, 49, 50

environmental correlates, 36, 47

proximal. See landslide trigger

resisting forces, 50

slip plane, 49

ultimate, 12, 18

landslide community, 37

landslide consequence

biological, 83–84

geochemical, 73–81

physical, 67–73

landslide density, 33

landslide destruction

fatalities, 30

harbor facilities, 25

offshore drilling platforms, 25

telegraph cables, 25

landslide detection

acoustic signal, 25

aerial photography, 21

geographical information system, 21

laser altimetry, 21

scan sonar, 25

swath-bathymetry system, 25

synthetic aperture radar, 21

landslide distribution, 19–37

global scale, 19–31

local scale, 36–37

regional scale, 31–36

landslide edge, 77

landslide gradient, 37

landslide movement

acceleration, 12

degree of, 12

rate of, 12, 19

landslide population, 37

landslide shape, 39, 40–44, 77. See also

amphitheater

landslide specialists, 90, 91

landslide trigger, 12, 15, 18, 33, 47, 81. See

also freshwater landslide; submarine

landslide

landslide type, 7–16

avalanche, 12

complex, 12

creep, 9, 68

fall, 9

flow, 9, 68

rotational, 9, 52, 60

slide, 9

slump, 9

spread, 12

translational, 9, 52, 60

landslide zone, 40

carbon flow, 77

chute, 40

deposition, 40

slip face, 40

Lantana trifolia, 167

Lapsana communis, 118

lava, 23, 54, 55

leaf litter. See litter

legacy. See biological legacy

Leptecophylla, 119

Leptospermum scoparium, 119, 124, 151

Lepus arcticus, 163

lichens, 75, 88, 93–99, 129, Plate 9

life cycle, 140

life form, 160

life history characteristics, 144, 159–161

life stage, 161
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light levels, 39, 156

light quality, 39, 174

limestone, 49, 59

liquifaction, 66

litter, 129, 170

restoration, 217

logging, 15, 69, 139, 195. See also

forestry

Lonicera japonica, 115

Los Angeles, 194

Lupinus latifolius, 128

Lupinus lepidus, 163

Lupinus nootkatensis, 163, Plate 14

Luzula, 108

Lycopodiella cernua, 101

Lyonia octandra, 120

macrofauna

as dispersers, 85

magnesium, 74, 80, 171

Malaysia, 69, 70, 201

ferns, 103

Mars, 50

mass movement, 9, 15

mass transport, 12

mass wasting, 7

matrix, 44

medicinal plants, 188

Melinis minutiflora, 117

methane, 23

Metrosideros, 124

Metrosideros polymorpha, 168

Metrosideros umbellata, 164

Mexico, 31

ferns, 102

rodents, 134

Miconia, 119

Miconia calvescens, 88, 167

midges, 128

mining, 53, 66, 192

dam, 193

Miscanthus sinensis, 160

Mississippi River, 23, 33

Missouri, 33

mites, 126

mitigation, 208–213

community support, 212

diversion, 210

fatalities, 212

retention, 208

slope stabilization, 210

warning, 212

moa, 131, 132

monkeys, 88, 135, 179

moose, 135, 163

mosses, 88, Plate 10

facilitation, 161

Mount St. Helens, 43, 62, 104, 163

debris flow, 42

mountains, 25, 31, 36, 40, 53, 60, 62, 79,

96, 102, 155, 167. See also Andes,

Himalayan Mountains, Rocky

Mountains

mudstone, 54

mulch

restoration, 217

mycorrhizae, 88, 99, 108, 117, 120, 124,

140

restoration, 217

Nardostachys grandiflora, 188

Nauru

phosphate extraction, 198

Nepal, 54

glacial retreat, 233

mitigation, 212

road, 190

Nephrolepis, 102

Nephrolepis multiflora, 160

Nepsera aquatica, 115

Nesospingus speculiferus, 132

New Guinea, 43, 68, 107, 133, 141

New Hampshire, 100, 113

Betula, 123

forbs, 115, 117

gymnosperms, 104

New Zealand, 21, 30, 31, 33, 58, 62, 90,

94, Plate 15

bryophytes, 100

club mosses, 101

dating of landslides, 173

deforestation, 141

earthquake, 38

earthquake magnitude, 65

facilitation, 151, 152

fatalities, 192

ferns, 102

forbs, 115

geology, 178

grasses, 113

grazing, 198, 239

gymnosperms, 107
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New Zealand (cont.)

kauri trees. See kauri trees

landslide slope, 61

lichens, 97

mammalian herbivory, 163

moa. See moa

non-native mammals, 135

non-native species, 167

Nothofagus. See Nothofagus

risk model, 204

sediment loading in rivers, 68

sediment production, 68

shrubs, 119, 120

tree ferns, 156

Nicaragua, 11, 13, 59, 102, 113

fire, 158, 199

forbs, 114, 115

grasses, 109

human use, 188

mitigation, 212

non-native grasses, 114

non-native species, 167

Trema, 122

niche, 140

nitrogen, 80, 93, 144, 171

immobilization, 156

nitrogen fixation, 75, 94, 95, 152, 163

non-native species, 167

non-native species, 134, 163, 166–170, 229

fire ant, 128

mammals, 135

North America, 21

North Atlantic Ocean, 22, 25

Norway, 25, 27, 41

submarine landslide, 26

Nostoc, 94

Nothofagus, 140, 164, 178, 196

Nothofagus dombeyi, 124

novel communities, 166

novel ecosystems, 229–230

nutrient cycling, 75–80, 228

nutrients, 173

Ochotona princeps, 91, 133

Odontosoria aculeata, 102

Odontosoria chinensis, 160

orchids, 117, 118

non-native species, 168

Oreamnos americanus, 135

Oregon, 70, 104, 120, 123, 152, 156

horsetails, 101

non-native species, 167

vertebrates, 133

organic matter

restoration, 217

overland flow, 69

Pacific Ocean, 21. See also Hawaii, Japan,

New Zealand

Pakistan, 188, 200

Palicourea, 120

Panama, 92, 122, 141

parent material, 61. See also bedrock

parthenogenesis, 136

Paspalum conjugatum, 86, 111, 114

Paspalum millegrana, 113

Patagonia, 140

patchiness. See spatial heterogeneity

pathogens, 161–166

fungal, 163

perch. See birds

permafrost, 16, 233

Peromyscus guatemalensis, 134

Peru, 183

Phaius tancarvilleae, 117

Phaseolus vulgaris, 167

Philippines, 21

phosphorus, 28, 74, 80, 81, 171

immobilization, 156

photosynthesis, 92, 117, 121

grasses, 107, 109

Phytolacca, 116

Phytolacca rivinoides, 99, 113

Picea engelmannii, 163

Picea glehnii, 178

Picea rubens, 104

Picea sitchensis, 104, 122

pikas, 91, 133, 178, 222

Pinus halepensis, 161

Pinus radiata, 196, 239

Pinus roxburghii, 107, 155

pioneer species, 92. See also r-selected

species

Piper, 88

Pittosporum undulatum, 167

Pityrogramma calomelanos, 102

plant adaptations, 92

Poa pratensis, 113

Poland, 124, 200

pollination, 129, 221

Polytrichum, 100

Pontoscolex corethrurus, 129
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Populus balsamifera, 163

Populus tremuloides, 123, 178

pore pressure, 50, 52, 61, 63, 66,

210

possums, 135, 163

post-landslide erosion, 69–73, 80,

179

potassium, 74, 80, 171

predation, 140

prediction, 18, 201–208

aerial photographs, 202

biological parameters, 205

field measurements, 202

regional risk, 202

risk models, 204, 236

satellite images, 202

severity, 207

site-specific risk, 202

submarine landslides, 208

susceptibility maps, 202

topography, 202

vegetation cover, 203

primary succession, 2, 138. See also glacier,

landslide, volcano

property damage, 1

Pseudotsuga menziesii, 104, 107

Psychotria, 120

Psychotria berteriana, 121

Pteridium aquilinum, 101

Puerto Rico, 10, 26, 31, 33, 36, 49, 52, 78,

89, 147

birds, 93, 131

carbon flow, 78

club mosses, 101

crabs, 130

ferns, 103

forbs, 115

fungi, 98

grasses, 108

Hurricane Hugo, 33, 36, 131

land use, 69

landslide depth, 61

landslide edge, 39

life forms, Plate 9

microbial biomass, 98

orchids, 117

post-landslide erosion, 70

prediction, 205

rainfall intensity, 64

rainfall triggers, 62

reforestation, 199

re-sliding, 72

road, 67, 191

seed dispersal, 86

soil development, 80

soil nutrients, 75

soil pH, 74

tree ferns, 87, 157, Plate 11

Quercus leucotrichophora, 156

rabbits, 222

railroad, 189

rain thresholds, 203

rainfall, 7, 36, 37, 43, 62

intensity, 63

predictive models, 63

splash, 70

rainforest, 69, 70

rats, 88, 134, 134, 163, 222

Rattus rattus, 163

remote sensing, 18, 27, 237

reptiles, 133

reservoir, 63

re-sliding, 21, 72. See also post-landslide

erosion

restoration, 225, 213–225

acid test, 238

adaptive managment, 224

assisted succession, 223

biological stabilization, 214

ecosystem services, 214

functional diversity, 222

grasses, 108

physical amelioration, 214

rehabilitation, 217

roots, 218

scale, 225

slope re-contouring, 2

soil organisms, 217

species diversity, 222

strategies, 215

succession, 224

types, 214

retrogression, 154

revegetation, 69. See also restoration

Rheum moorcroftianum, 188

Rhizobium, 94, 128

Rhododendron arboreum, 120

Rhynchospora, 86, 113

ridge, 37

risk assessment, 184
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river, 178

nutrient enrichment, 2

sediment deposition, 72

road, 31, 81, 182, 189, 190

construction, 15, 66, 67

cut, 50, 58

maintenance, 191

stabilization, 209

road closure

restoration, 223

rock fall, Plate 1. See also landslide type

Rocky Mountains, 26

rodents, 133, 134, 178

Romania, 193

roots, 12, 50, 70, 165, 195, 196, 197, 209

depth, 61

exudates, 59

restoration, 214

r-selected species, 92, 121, 166. See also

pioneer species

Rubia cordifolia, 121

Rubus, 115, 119

Rubus argutus, 168

Russia, 21

Rwanda, 88, 135

Sadleria pallida, 103

Salix, 163, 178

Salix bebbiana, 124

San Francisco, 68

sand, 60, 71

sandstone, 36, 54

saprolite, 60, 73

Sauvagesia erecta, 115

Schizachyrium condensatum, 114

Scotland, 25

scrambling ferns. See ferns

sea salt, 80

seafloor, 22, 69

sedges, 90, 113

sediments, 191, 195

measurement, 71

production, 68

seed predation, 163

seed rain, 86

seeds, 6, 71, 85, 88, 98, 108, 114, 121, 133,

156. See also dispersal

Selaginella, 88

semi-arid ecosystems, 63

sere, 139

severity, 15, 207

shale, 54

shear strength, 50, 63

sheep, 188

shrubs. See woody angiosperms

silt, 60

slip plane, 50, 52, 81

slope, 43

hydrology, 15

slope failure, 7. See also landslide cause,

landslide trigger

slugs, 129

Smilax melastomifolia, 116

snails, 129

soil, 47

bulk density, 73

chemistry, 73–75

depth, 61

development, 61, 80

formation, 59

microbial biomass, 98

nitrogen, 75

nutrients, 73

organic matter, 73, 75

organisms, 59

pH, 74, 75

phosphorus, 75

water-holding capacity, 60

soil carbon, 76, 81

soil cohesion, 14, 50, 63

soil context, 57–61

soil development, 80–81, 219

soil fauna, 76

soil profile, 70

soil type

entisol, 59

inceptisol, 59

solar radiation, 80

Solidago graminifolia, 118

solifluction, 15

Solomon Islands, 107

Sorghum vulgare, 167

South Africa, 41

South America, 21, 42

Spain, 161, 162, 193, 196, Plate 13

prediction, 203

Spathoglottis plicata, 118

spatial heterogeneity, 19, 44, 174, 179,

234

gaps, 37–40

species interactions, 144, 146. See also

competition, dispersal, facilitation,

herbivory, predation, pollination

species pool, 140
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Sphaeropteris cooperi, 168

Sphagnum, 100

spiders, 126, 128

Spindalis zena, 132

Sporobolus indicus, 109

springtails, 126

Stelis micrantha, 117

Stereocaulon, 91

Stereocaulon virgatum, 75, 97

Sticherus bifidus, 103

Storegga landslide, 25, 27

stress, 90

submarine landslide, 15, 21, 26, 41, 56,

Plate 4

Africa, 24

biological factors, 22, 23

canyon, 23

change in sea level, 23

continental margins, 23

detection. See landslide detection

fjord, 22

gas hydrates, 23, 66, 67

pore pressure, 65

risk to humans, 187

river delta, 23

size, 69

tidal changes, 65

triggers, 65

turbidity current, 21, 22

volcano, 23

succession, 98, 139, 143, 172, 141–174,

237. See also chronosequence

convergence, 171

disturbance effects, 143

divergence, 171, 173

factors affecting, 143

forbs, 114

gymnosperms, 107

herbivory, 163

initial floristics model, 159

life stage, 161

local conditions, 143

predictability, 144

primary. See primary succession

rates, 180

re-setting, 174

retrogression, 173

secondary, 139

stages, 173

tolerance model, 159

trajectories, 144, 170–174

turnover rates, 174

Sumatra, 198

Sweden, 129

Switzerland, 104, 123, 175, 191

prediction, 203

Tabebuia heterophylla, 152

Tahiti, 167

Taiwan, 36, 122, 127, 128, 233

grass, 158

Tajikistan, 31, 43

glacial retreat, 233

talus slope, 175

Tanzania, 72, 76, 97, 120, 156, 167

bracken, 102

bryophytes, 101

grasses, 109

horsetails, 101

technology, 236

ecological response, 237

temperature, 59, 61

thicket effects, 159

thickets, 39, 153

Rubus, 120

scrambling ferns, 156

tree ferns, 156

Tiaris bicolor, 132

Tibet, 21

Tithonia rotundifolia, 115

topography, 43, 46, 55, 61, 67, 140, 175,

234

tourism, 200–201

trade winds, 37

trajectories, 145, 171, 170–174. See also

succession

transpiration, 70

tree ferns. See ferns

tree rings, 173

treefall, 39

trees, 123. See also gymnosperms, woody

angiosperms

dominance, 105

insect herbivory, 163

removal, 195

Trema micrantha, 91, 92, 122, 152,

158

firewood, 188

Trichosurus vulpecula, 135, 163

Tsuga heterophylla, 104, 122, 156

tsunami, 15, 22, 25, 30, 187

tundra, 178

turbidity current, 27, 42. See also submarine

landslide
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Turkey, 68, 191, 201

Tyrannus dominicensis, 132

Ulex parviflorus, 161

Uncinia, 90

undisturbed matrix, 37

urban, 229

expansion, 182

mitigation, 212

urbanization, 182, 194, 229

Urera baccifera, 117

Urera caracasana, 163

Urtica dioica, 117

Vaccinium cylindraceum, 120

Vaccinium meridionale, 120

valley, 37

vegetation, 59, 69, 174, 178, 203, 206,

229

promotion of slope stability, 51

removal, 195

restoration, 220, 236

Venezuela, 68, 185, 213

Venus, 50

Veratrum viride, 116

Vernonia patens, 118

Vernonia pluvialis, 118

vertebrates, 131–136

behavior, 131

Vetiveria zizanioides, 218

vines, 114, 115, 116

volcano, 2, 15, 23, 25, 43, 152

fatalities, 191, 192

Mount St. Helens, 42

Washington, 104

vertebrates, 133

warning, 213

Wasmannia auropunctata, 91, 127

wasps, 88

water, 12, 47, 62

diversion, 70

infiltration, 70

water table, 62, 81

weathering, 47, 52, 55, 57–59

chemical, 73, 74

West Virginia

mining, 193

wolverines, 178

woody angiosperms, 118–126
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