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acoustic fluidization, 44, 47 
Adirondacks, hollows, 168 
Agassiz, British Columbia, 68 
Alaska, debris flows, 93, 168 
Alberta Creek, British Columbia, 70, 

209, 210, 211, 213, 214 
Allegheny Front, Maryland, debris 

flow deposits, 130 
alluvial fan deposits, Virginia, 151 
alluvial fans 

Canadian Rocky Mountains, 115 
Virginia, 141 

Alps, European, 204, 208 
Anakeesta Formation, 133, 135 
ancient events, 130, 147 
ancient slides, 42, 44 
Ape Glacier, Washington, 55 
Appalachian Highlands, landslides, 

125 
Appalachian Mountains 

debris avalanches, 81, 139, 142 
debris fans, 144 
debris flows, 125, 139, 168 
debris slides, 125 
precipitation, 82, 86, 88, 126, 140 

Appalachian Plateau Province, 
Appalachian Highlands, 126, 
168 

Asheville, North Carolina, 85, 86 
Australia 

debris flows, 106 
rock pitting, 143 

avalanches 
debris. See debris avalanches 
rock, Canadian Rocky Mountains, 

115 
snow, Canadian Rocky Mountains, 

115 
Bent Creek, North Carolina, 85, 86, 

9 0 
Bingham fluid, 2 
Blackhawk, prehistoric slide, 42, 44 
Blue Ridge Mountains 

Georgia, 133 
Tennessee, 133 
Virginia, 151 

Blue Ridge Province, Appalachian 
Highlands, 126, 135 

Bow River, Alberta, Canada, 116 
Bow Valley, Alberta, Canada, 116 
Brazil, debris flows, 93 
British Columbia 

debris flows, 63, 168, 201 
precipitation, 64, 67, 68, 69, 70, 

72 
California 

debris flows, 4, 31,93 , 94, 96, 
105, 106, 113, 114, 157, 165, 
168, 169, 173, 174, 178, 181, 
223, 224, 226 

dry ravel, 108 

erosion rates, 163 
floods, 105, 106 

Canadian Rocky Mountains, 115 
Carter Canyon, San Gabriel 

Mountains, California, 106 
Cascade Mountains, British 

Columbia, 63, 67 
Cascade Range, California, 157 
Cathedral Mountains, British 

Columbia, 207 
channel diversions, 210 
Charles Creek, British Columbia, 70, 

78, 207, 209, 212, 214 
check dams, 209 
Chile, debris avalanche, 42 
Chilliwack River, British Columbia, 

67, 68 
Chilliwack, British Columbia, 215 
Chockstone landslide basin, 

California, 174 
classifications, 1, 3, 4. See also 

terminology 
climate. See precipitation 
climate debris flows, 13. See also 

debris flows; precipitation 
Coast Mountains, British Columbia, 

63, 202 
Coast Range, Oregon, debris flows, 

168, 169, 176 
Coast Ranges, California, landslides, 

181, 188 
Colorado 

hazard zoning in, 204 
mudflow sediments, 3 

Columbia Mountains, British 
Columbia, 202 

Columbia River, Washington, 54 
Committee on Methodologies for 

Predicting Mudflow Areas, 3 
contractive soils, 37 
Coquihalla Valley, British Columbia, 

64, 67, 68 
Cowlitz River, Washington, 53, 54 
creek channel linings, 209 
creep, 3, 4 
Crowsnest Pass Area, British 

Columbia, 116 
Cub Creek, Virginia, 152 
Cumberland Escarpment, Tennessee, 

debris flow deposits, 130 
dating methodologies, of debris 

flows, 157 
Davis Creek, Virginia 

debris fans, 145, 147, 150 
debris flows, 145 
floods, 149 
prehistoric events, 130, 147 

debris avalanches, 3, 8, 10 
Appalachian Mountains, 81, 139, 

142 
California, 41, 157 
Chile, 42 

North Carolina, 82, 85, 90 
Virginia, 139 

debris barriers, 214, 215, 217 
debris fans, 131, 130, 206 

Appalachian Mountains, 144 
North Carolina, 144, 145 
Smoky Mountains, 144 
Virginia, 144, 145, 147, 150, 152 

debris flow control, 223 
debris flow defenses, 201 
debris flow deposits, 130 
debris flow mitigation, 223 
debris flow models, 13 
debris flows, 3, 4, 10, 13 

Alaska, 93, 168 
Appalachian Mountains, 125, 139, 

168 
Australia, 106 
Brazil, 93 
British Columbia, 63, 168, 201 
California, 4, 31,93, 94, 96, 105, 

106, 113, 114, 157, 165, 168, 
169, 173, 174, 178, 181,223, 
224, 226 

Canadian Rocky Mountains, 115 
defined, 13, 131 
Hong Kong, 93 
Japan, 13, 93, 168 
Japanese modeling of, 13 
mobilization, 31 
New Hampshire, 130 
New York, 130 
New Zealand, 93 
Oregon, 168, 169, 176 
Pennsylvania, 168 
postfire, 106 
slides, 98, 99 
slumps, 98 
Tennessee, 130 
Utah, 168 
Virginia, 130, 139, 145, 168 
Washington, 4 
West Virginia, 130, 168 

debris slides, 3 
Appalachian Mountains, 125 
defined, 131 
Scandinavia, 131 

debris torrents, 10, 202 
See also debris flows 

definitions. See terminology 
deformation, 2, 36 
Delwood-Maggie Valley, North 

Carolina, debris fans, 144 
dilation, mobilization by, 38 
dilative soils, 37 
dry ravel, in California, 108 
earthflow, 3, 10 
earthquakes, 42 

Mount St. Helens, 52, 55 
East Brady, Pennsylvania, 133 
Elm, Switzerland, rockfall, 41, 42 
erosion rates, Whitney Creek basin, 
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California, 163 
fire, effects on debris flows, 105 
fire-flood sequence, 106 
flash floods, Canadian Rocky 

Mountains, 115 
Flims, Switzerland, landslide, 42 
floods, 3, 65, 86, 125, 149 

after fires, 105 
California, 105, 106 
Virginia, 149 

flows, 2 
classification, 4 
debris. See debris flows 
defined, 2 
granular, 4, 7, 8 
mud. See mudflows 
Newtonian, 2 
slurry, 4, 7, 8 
subaerial, 3 
subaqueous, 4 

fluid 
Bingham, 2 
defined, 2 
dilatant, 2, 15, 26 
plastic, 2, 4, 7, 18 
pseudoplastic, 2 

fluidization, 6, 8, 42 
acoustic, 44, 47 

forest management, 208 
Franciscan Formation, 186, 197 
Frank, Alberta, Canada, rock 

avalanche, 41, 42 
Fraser Lowland, British Columbia, 

64, 74 
Fraser Valley, British Columbia, 204, 

215 
French Broad River, North Carolina, 

85, 89 
Furnace Limestone, 42 
Ginseng Hollow, Virginia, 152 
glaciation, 116 
glaciers, 116, 123 
Glendora, California, debris flows 

(1969), 106 
granular flow, 4, 7, 8 
Great Smoky Mountains, 133, 135. 

See also Smoky Mountains 
Harvey Creek, British Columbia, 211, 218, 220 
Hat Creek, Virginia, 152 
hazard zones, 204 
headwalls. See hollows 
Hidden Springs, California, debris 

flow (1978), 113, 114 
hollows, as sources of debris flows, 

165 
defined, 166 

Holocene, 139, 152, 158, 160, 197, 
198 

Hominy Creek, North Carolina, 85, 
86, 90 

Hong Kong, debris flows, 93 
Hope, British Columbia, 64, 67, 202 
Howe Sound, British Columbia, 69, 

72, 207, 213 
Hurricane Agnes (1972), 149, 153 

Hurricane Camille (1969), 126, 133, 
139, 142, 149, 153, 168 

Hurricane Chris (1982), 153 
Hurricane Juan (1985), 149, 153 
hydrographs, 51, 53, 57 
initiation processes, of lahars, 51 
Inverness Ridge, Marin County, 

California, 169, 178 
James River, Virginia, flood, 149 
Japan 

check dams in, 209 
debris flows, 13, 93, 168 

Johnston Creek, Alberta, Canada, 116 
Johnstown, Pennsylvania, 133 
Kananaskis River, Alberta, Canada, 

119 
Kananaskis-Spray Lakes Reservoir, 

Alberta, Canada, 116 
Koefels landslide, 42, 47 
La Crescenta, California, floods 

(1934), 105, 106 
La Honda, California, 94 
lahars, 51 

Washington, 42 
Lambert Shale, 95 
landslides, 3, 24, 32, 52, 125, 168 

Appalachian Highlands, 125 
California, 173, 178, 191, 198 
classification, 3 
recurrence probability, 175 
See also debris flows 

Lions Bay, British Columbia, 207, 
211 

liquid, defined, 2 
Los Angeles, California, postfire 

debris flows, 106 
Lovingston Formation, 142, 143 
Lovingston, Virginia, 142 
M-Creek, British Columbia, 69, 74, 

207, 213, 214 
Magnesia Creek, British Columbia, 

220 
Marin County, California 

debris flows, 165 
hollows, 165 

Marin Headlands, California, 176, 
178 

Mars, rock avalanche deposits, 42, 
47 

Maryland, debris flow deposits, 130 
mass creep, 10 
Matanuska Glacier, Alaska, 3 
Merritt, British Columbia, 202 
Mesozoic, 116 
Middle Fire, California (1977), 113 
Middle Fork of Mill Creek, 

California, 113 
Mill Valley, California, debris flows, 

169, 173, 174, 178 
Mindego Basalt, Santa Cruz 

Mountains, California, 95 
Mississippian, 126 
mobility index, 34 
mobilization, debris flows, 31 

models, debris flow, 13 
Montrose, California, flood (1934), 

105 
moon, rock avalanche deposits, 42, 

47 
Mount Mitchell, North Carolina, 85, 

90 
Mount Shasta, California, debris 

avalanche, 41, 157 
Mount St. Helens 

avalanche debris, 57, 59 
debris flows, 4 
lahars, 51 
mudflow, 171 
pyroclastic events, 52 
rock avalanches, 42 
streamflow, 10 

Mount Stephen, British Columbia, 
206, 214 

Mountain Trail Fire, California, 
(1978), 106 

Muddy Creek, Washington, 52, 55 
mudfloods, 3, 8 
mudflows, 3, 10, 13 

defined, 1 
Mount St. Helens, 171 

Needle Creek, British Columbia, 67, 
68 

Nelson County, Virginia, 126, 133, 
135, 139, 142 

Nelson Glacier, Washington, 55 
Nepal landslide, 44, 47 
New Hampshire, debris flows, 130 
New York, debris flows, 130 
New Zealand, debris flows, 93 
Newtonian fluid, 2 
Nicolum Valley, British Columbia, 67 
nomenclature, 1. See also 

classification; terminology 
North Carolina 

debris avalanches, 82, 85, 90 
debris fans, 144, 145 
debris flow deposits, 130 
precipitation, 93 

North Fork San Pedro Creek, 
California, 182, 186 

North Fork Toutle River, 
Washington, 52, 54, 57, 61 

nose, defined, 166 
Old Woman Sandstone, 42 
Oregon, debris flows, 168, 169, 176 
Pacifica, California, debris flows, 

181, 224 
Paleozoic, 116, 126, 141 
Pennsylvania 

debris flows, 168 
slope failures, 133 

Pennsylvanian, 126 
Pine Creek, Washington, 52, 55 
Pisgah National Forest, North 

Carolina, 85 
plastic fluid, 2, 7 
Pleistocene, 141, 152, 160, 197, 198 
Port Alice, British Columbia, 206, 

215 
postfire debris flows, California, 106 
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precipitation 
Appalachian Mountains, 82, 86, 

88, 126, 140 
British Columbia, 64, 67, 68, 69, 

70, 72 
North Carolina, 93 
prior to debris flows, 93, 140 

prehistoric events, 130, 147 
pseudoplastic fluid, 2 
Purisma Formation, Tahana Member, 

94 
pyroclastic events, Mount St. Helens, 

52 

Quaternary, 140, 158 

rainfall, antecedent to debris flows, 
93, 130 

See also precipitation 
recurrence intervals of mass 

movements, 175, 190 
Ridge and Valley Province, 

Appalachian Highlands, 126, 
133, 135 

rill networks, 108, 113 
road runoff, as cause of landslides, 

177 
Roan Mountain, North Carolina, 

debris fans, 145 
rock avalanches, 41 

Alberta, 41, 42 
Washington, 42 
See also landslides 

rock pitting, Australia, 143 
Rockfish River, Virginia, floods, 149 
Rocky Mountain Front Ranges, 

Canada, 116, 122 
See also Canadian Rocky 

Mountains 
Rocky Mountain Main Ranges, 

Canada, 116, 122 
See also Canadian Rocky 

Mountains 

San Dimas Experimental Forest, 
California, 106 

San Francisco Bay region 

debris avalanche mitigation, 223 
debris flows, 31, 93, 94, 96, 168, 

178, 181,223 
San Gabriel Mountains, California, 

fire at, 106 
San Lorenzo Formation, 95 
San Pedro basin, California, 197 
San Rafael, California, landslide, 

173, 178 
Santa Cruz Mountains, California, 93, 

169, 174 
Santa Monica Mountains, California, 

1 6 8 
Scandinavia, debris slides, 131 
Schusrinne, 204 
Sclufield Creek, British Columbia, 

206, 207, 211 
Scottsville, Virginia, flood, 149 
shear stress, 2, 4, 10 
Sherman rockfall, 42 
Shoestring Glacier, Washington, 55 
Siadmarreh, Iran, landslip, 41 
side slopes, defined, 166 
Silverhope Creek, British Columbia, 

65 
slickensides, 8 
slides, 8, 31 

debris flow, 98, 99 
slope failures, Pennsylvania, 133 
slope modification, 227 
slumps, debris flow, 98 
slurry flow, 4, 7, 8, 133 
slurry strength, 33 
Smoky Mountains, debris fans, 144 
soil slip/debris flows, 31, 33, 38 

See also debris flows 
soil slips, 31 
soil stratigraphy, 194 
solifluction, 3, 10 
Sonoma County, California, 168 
South Fork Toutle River, 

Washington, 52, 53, 54, 55, 61 
Spring Creek, Appalachian Plateau, 

133 
storms. See precipitation 
streamflow, 3, 8 

hyperconcentrated, 9, 10 
sturzstroms, 8, 10, 41 

See also debris avalanches, rock 
avalanches 

swales, 166, 182, 184, 195 
See also hollows 

Tennessee, debris flows, 130 
terminology, 1, 131, 139, 166 
Tertiary, 141, 152 
thixotropic, defined, 2 
Thunderhead Sandstone, 133 
Toutle River, Washington, 51, 60 

See also North Fork Toude River; 
South Fork Toutle River 

Transverse Ranges, California, dry 
ravel, 108 

Turtle Mountain, Canada, 41 
Tye River, Virginia, flood, 149 
Utah, debris flows, 168 
Vancouver, British Columbia, 202, 

206, 213, 215 
velocity, 4, 19 

of debris flow, 171, 172 
Virginia 

debris avalanches, 139 
debris fans, 144, 145, 147, 150, 

152 
debris flows, 130, 139, 145, 168 
floods, 149 

viscosity, fluid, 2, 7, 18 
volcanic processes, 42, 52, 140 
Wahleach, British Columbia, 68, 72 
warning systems, 207 
Wasatch Range, Utah, 169 
Washington, debris flows, 4 
Watauga County, North Carolina, 

debris flow deposits, 130 
water blowouts, defined, 131 
Webb Mountain, Tennessee, 133 
West Virginia, debris flows, 130, 168 
Whitney Creek gorge, Mount Shasta, 

California, 157 
Whitney Glacier, California, 157 
Wisconsinan, 116 
yield strength, 2, 7, 8 
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