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Absaroka Mountains, Wyoming, 141-165
climate, 143-145
forest line, 145, 146
Galena Creek valley, 141-165
snow avalanches, 141-165
vegetation, 145-156
Active ice, 77
Aerial photographs, 49, 53, 56, 62, 71, 73
Alaska, Brooks Range
lower Alatna Valley
glacial geology, 181-211
glacial chronology and correlations,
212-220
radiocarbon dates, 214-216
North-central Brooks Range, glacial se-
quence and correlations, 216-219
Kobuk Valley, glacial sequence and cor-
relations, 219, 220
Alberta, Canada, 49, 51, 61, 63, 64
Alluviated valleys, California, 174, 175
Angle of repose, 61
Angle-of-repose bedding, 54
Ardill End Moraine, 52, 69, 80, 99, 100
Aspen (Populus tremuloides), 145
Avalanches, snow, 141-165
boulder tongue (see also Avalanche
boulder tongues), 156-164
debris tail (see also Avalanche debris tails)
157-161
forested tracks, 148-156
geomorphic activity, 156-164
nonforested tracks, 147, 148
tree-ring dating, 141-165
Avalanche boulder tongues, 156-164
asymmetry, 159
debris orientation on, 159, 160
debris size, 159161
description, 158, 159
fan tongues, 158
road-bank tongues, 158
Avalanche debris tails, 157-161
description, 158, 159
orjentation, 159, 160
origin, 159, 161
Bryophyte bed, 253- 255, 260, 261
Bryum cryophilum Mart., 231

Bryum pseudotriquetrum (Hedw.)
Gaertn., Meyer and Scherb., 231
Buried Mitchellton channel, 52
Burleight County, North Dakota, 51
Cactus Hills, 52, 100
California, 167-179
Campylium stellatum (Hedw.) C. Jens., 231
Canada, 49, 63
Canadian Department of Agriculture, 57
Canadian provinces, 49, 51
Capistrano Formation, southern California,
172
Carbont dates, 99
Carex
supina Willd., 233, 234
tenuiflora Wahlenb., 233, 234
trisperma Dewey, 233, 234
Cary-Port Huron interstade, 227, 258-261
Cataract Creek area, bedrock and surficial
geology, 106
Catoscopium nigritum (Hedw.) Brid., 231
Cephalozia sp., 233
Ceylon, Saskatchewan, 52, 80
Channels
feeder, 54
ice-marginal, 75, 77, 98
ice-walled, 78-80, 82-87
melt-water, see melt-water channels
subglacial, 67, 68, 78, 100
superglacial, 91
Charcoal concentration, 270
Cheboygan County, Michigan, 226, 252,
253, 260, 261
Cheboygan, Michigan, 251, 259-261
Climatic data, Sierra Nevada, 6
Climatic model, 30
Collapse topography
by interstratal solution, 136
by lateral spreading, 136
graben, 130-133, 135
hummocky, 69
on stagnant glacial ice, 136, 137
scarps, 130-135
Contorted bedding or beds, 54, 73, 74
Contorted laminated silt and clay, 63, 74
Copropel, 271
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Coronach lowland, 52, 92
Correlation, 111
of glacial deposits, 112
Crane Valley, Saskatchewan, 52, 69, 99
Crevasse, 69, 78, 79, 82-84, 93, 95
Crevasse fillings, 93
multiple, 93
till, 84
Crevasse, ice-floored, 100
Dead ice, 49, 53, 69, 92, 98-100
Dead-ice blocks, 74, 76, 77, 86, 88, 89
Dead-ice hollows, 63-65
Dead-ice masses, buried, 96, 99
Dead-ice moraine or landforms, see moraine,
dead-ice
Dead-ice plateaus, 61
Debris or drift
ablational, 49, 65, 66, 73, 78-80, 83, 87,
92, 95, 98
englacial, 49, 65, 74, 92, 93, 100
ice-pressed, 92
landslide, see landslide debris
subglacial, 74
superglacial, 65, 66, 69, 73, 74, 77, 79, 82,
83, 86-89, 92-94, 98-100
Deposits
ablational, 96, 99
dead-ice, 92
englacial, 49, 65, 74, 92, 93, 100
outwash, hanging, 93
superglacial lake sediments or deposits,
54, 58,73
Deciduous parkland, 274
Dendreclimatology, Sierra Nevada, 14
Deposition time, 272, 273
Des Moines glacier lobe, 267
Disintegration
controlled, 83, 84
inherited flow control, 83
uncontrolled, 83
Disintegration features, 72
Disintegration ridges, 55, 99
circular and linear, 55
closed, 55, 71, 72, 74
double, 92
linear, 84
linear till, 55
Ditrichum flexicaule (Schwaegr.) Hampe,
232
Divide County, North Dakota, 51
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Dirt Hills, Saskatchewan, 52, 100
Doughnuts, 71, 72, 74
Douglas fir (Pseudotsuga menziesii), 145
Drepanocladus  aduncus var. polycarpus
(Bland ex Voit) Roth, 232
Drepanocladus revolvens var, intermedius
(Lindb. ex C. J. Hartm.) Rich. and
Wallace, 232
Driftless area, 52
Dryas integrifolia M. Vahl, 235, 236, facing
236
Dryboro Lake, Saskatchewan, 52, 80
Earthquakes, 126
Eddy County, North Dakota, 51
Engineering geology, 167-179
Environment
ablation, 49, 54
crevasse, 93
ice-marginal, 76
ice-walled, 73, 74, 78
lake, see lake environment
moraine-lake-plateau, 62
periglacial, 72
proglacial, 74
stagnant-ice, 55, 74
subglacial, 54, 78
superglacial, 49, 62, 70, 87
Eskers, 53, 91, 93
coalesced, 91
composite, 91
Fabrics or fabric studies, 56
Fire, 275
Fold mountains, 116, 118, 120, 126, 133
Forest types
boreal, 289
northern hardwoods, 290, 291
oak-chestnut, 286
Forster County, North Dakota, 51
Galillee Junction, Saskatchewan, 52, 99
Gillivare, 64
Ginop farm site, 226
pollen diagram, 239
Glacial geology, lower Alatna Valley,
Brooks Range, Alaska, 181-223
Glaciers
existing, Sierra Nevada, 8
active, 98
stagnant, 63, 70, 91
Glaciofluvial sediments, 54
Granulometry, 255
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Gypsum, 120, 121, 129, 132, 135
Hepaticae, 233
High-angle faults, 54
High Plains, 55
Holocene climates, Sierra Nevada, 1
Holocene correlations, 39
Holocene glacial history, Sierra Nevada, 1
Holocene-Pleistocene boundary, 3
Horizon, Saskatchewan, 52, 93-96
Hummocks, 53, 58, 83, 90
Humpies, 71
Ice-contact ridges, 49, 51-35, 58, 63, 67,
73-85, 87, 90-100
chainlike, 85, 86, 88, 90-92
multiple, 58, 59, 67, 85, 90, 91, 94, 95
Ice-contact rings, 49-51, 53-55, 57, 61, 62,
72, 73, 86-88
beadlike, 53, 60
chainlike, 53, 84, 85, 88, 90-92
Ice-contact rings and ridges, 49, 50, 52-56,
60, 62, 67, 85, 87,91-93, 100, 101
multiple, 89, 95,
Ice core or buried ice core, 73, 87, 88, 90
Ice-floored valleys, 49, 50, 59, 65, 83, 84,
91,92
Ice-thrust bedrock, 92
Ice-thrust features, 52
Ice-walled feeder valleys, 93
Ice-walled gravel trains, 55
Ice-walled valleys, 49, 50, 59, 60, 65, 67, 68,
73, 84, 88-91, 94, 95
Illinois, 49, 51
University of, 56, 57
Illinois glaciation, northern Alaska, 186,
187, 221, 222
Indiana, 49, 51
Itkillik glaciation, northern Alaska, 196-
213, 220, 221
Kames, 52
Karst, 138
Kettle holes, 53, 61, 62
rimmed, 59, 62, 71-73, 77, 82, 83, 85-87,
90, 91, 94
Knobs
crenulated, 53, 71, 87, 90
dimpled, 53, 60, 62, 71, 81-83, 86, 90, 93,
94
resembling barley grains, 53, 71
rimmed, 85, 87
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Knobs and kettles, 93
rimmed, 59
Kobuk glaciation, northern Alaska, 187-
196, 221
Lake Algonquin, 253, 259-261
Lake Arkona, 258, 261
Lake basins, 50, 52, 54, 69, 96, 98
coalesced, 69, 70
uncoalesced, 69, 70
Lake beds, 123
Lake environment
stable, 70, 71
unstable, 70, 71
Lake Michigan, 251, 257, 260
Lake plains, 70 ‘
elevated, 53, 61
hummacky, 54
ice-restricted, 55, 61
ice-walled, 67
saucer-shaped perched, 55, 61
Lake-plateau basin, 65
Lakes
glacial, 58, 76
ice-marginal, 98
ice-walled, 69
in collapse depressions, 124, 125, 133, 134
kettle, 99
landslide-dammed lakes, 121-123
proglacial, 69, 99
superglacial, 65, 66, 69, 98
Lake Saltcoates, 69
Landforms
dead-ice, hummocky, 91
disintegration features, see disintegration
features
disintegration ridges, see disintegration
ridges
eskers, see eskers
hummocks, see hummocks
humpies, see humpies
kames, see kames
kamelike hills, 52
kettle holes, see kettle holes
knobs, see knobs
moraines, see moraine
prairie mounds, see prairie mounds
ridges, see ridges
rings, see rings
stagnant-ice, 92
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Landslide, 115§
age nomenclature, southern California,
177
air-layer lubrication, 127-129
debris, 121, 123, 124, 128
landslide-dammed lakes, 121-123, 134
lubrication, 127, 129
mechanism, 129
sterograms, southern California, 172
Landslides, 167-179
Late Wisconsin climate, southern California,
175
Late Wisconsin glaciation, northern Alaska,
196-213, 220, 221
Late Wisconsin sea level, southern Califor-
nia, 174
Lichenometric analysis, 17
Livingstone piston sampler, 268
Location system, 56, 57
Lodgepole pine (Pinus contorta), 145
Logan County, North Dakota, 51
Lone Wolf deposits, 104
origin, 111
Lophoziaceae, 233
Manitoba, 49, 51
Maple-basswood forest, 266
Maxwellton End Moraine, 52, 69, 75, 76,
80, 99, 100
Maxwellton, Saskatchewan, 52, 75
Mclntosh County, North Dakota, 51
Mechanism
ablational, 68, 84
dead-ice, 79, 90, 92
landslide, see landslide mechanism
Melt-water channels, 50, 52, 53, 65, 67, 69,
73-77
feeder, 94, 95
hanging, 49, 53, 86, 87, 90, 91
in sidehill position, 75, 77
open, 50, 53, 62, 73, 75, 80, 82, 87, 91
partly buried, 50, 53, 58, 62, 76-81, 85,
87,91, 94
proglacial, 74, 77
subglacial, 50, 67
Mesic southern hardwoods, 266
Michigan, 250-252, 260, 261
Minnesota, 49, 51, 261
Missouri Coteau, 51, 75, 78, 100
Missouri Coteau escarpment, 52, 97, 99
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Missouri Coteau Upland, 52, 75, 91, 92, 96,
99
Mitchellton, Saskatchewan, 52, 80
Molluscs, 238
Montana, 49, 51
Montague Lake, Saskatchewan, 52, 80
Monterey Formation, southern California,
170
Moraine
ablation, 72
dead-ice, 54, 64, 69-72,78, 82, 86
end, 49, 52, 69, 76, 90, 92, 99
ground, 54, 92, 96-99
hummocky, 64
hummocky dead-ice, 67, 92, 93, 96, 98,
100
hummocky end, 53, 69, 78, 80
hummocky ground, 49, 50, 52-54, 57-61,
67, 68, 75, 78, 81, 87, 92, 94-99
ice-crack, 84
ice-thrust, 97
kame, 93
ridged end, 50, 52
superglacial, 63
transitional ground, 49, 50, 52, 61, 75,
78, 96
washboard, 50, 52, 55
Moraine-lake plateaus, 49, 50, 52-54, 57-63,
65-70, 84, 87, 92, 98
rimmed, 57
rim-ringed, 57-60, 63, 66, 100
Moraine plateaus, 49, 52, 53, 61-65, 67, 68,
91
Mosses (bryophytes), 255
Mountain Meadow and Lone Wolf de-
posits, 104
origin, 109
Mountrail County, North Dakota, 51
Munro Lake, Michigan, 226
National Science Foundation, 57
Niche glacier, 109, 110, 113
Norbotten, 51
North Dakota, 49, 51, 67, 75, 78, 100
Nunatak, 65, 66, 69
Old Wives Lake Plain, 52, 75
Origin
ablational, 60, 67, 90, 96
dead-ice, 79, 90, 92
ice-contact, 55, 67
ice-walled, 80, 81
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stagnant-ice, 58, 81, 83, 87, 96-98
subglacial, 64, 72
superglacial, 60, 72
Ormiston, Saskatchewan, 52, 69, 93, 95, 96
Outwash, 73, 99
superglacial, 95
Outwash plains, 50, 52, 54, 65, 69, 93, 94, 96
hanging, 91
hummocky and pitted, 49, 54, 94, 95
re-entraint, 94
Pilkaive area, 64
Palos Verdes landslides, southern California,
169, 177
Palynology, Sierra Nevada, 25
Paleoclimatology, techniques, 9
Petoskey, Michigan, 251, 259-261
Pine
pollen, 288
needles, 291
long-distance transport, 291
Plant refuges, 295
Pleistocene climate, Sierra Nevada, 35
Pleistocene-Holocene boundary, 3
Pollen analysis, 256, 286
Sierra Nevada, 25
Pollen concentration, 270
Pollen influx, 272, 277
Pollen representation, 289
Pollen-stratigraphic zones, 288
Port Huron stade, 251, 252, 258-261
Port Huron drift, 252, 253, 259, 261
Prairie-forest boundary, 276, 277
Prairie mounds, 55, 71-73
Prairie Provinces of Canada, 55
Precipitation values, southern California,

176
Processes
ablational, 55, 73, 74, 86, 87, 93
Ice-press process, mechanism, basal

squeezing, or theory, 49, 55, 63, 64,
72-74, 84, 92, 100
inversion process, 74, 83, 87-91, 93, 94
let-down origin or process, 92, 101
Proto-cirque, 111, 113
Radiocarbon dates, 134, 271
Alatna Valley, Alaska, 216-218
Sierra Nevada, 26
Radiocarbon dating, 167-179, 257, 258, 261
Recent climates, Sierra Nevada, 1
Re-entrants, intralobate, 93, 95, 98
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Ridges
closed, 71
concentric, 71
contorted bedrock, 50, 52, 53, 64
disintegration, see disintegration ridges
dump, 55, 96, 99, 100
gravel, 55
ice-block, 55, 84
ice-contact, see ice-contact ridges
ice-marginal, 74
ice-pressed, 55, 61-65, 68
moraine, 55
rim, 55, 61-65, 68
rimmed, 66
terrace, 55, 61-65
Rims, 49, 55, 71
raised, 60
Rings, 53
ice-contact, see ice-contact rings
multiple, 62
rim, 58, 59, 61-63, 65-67, 90, 100
terrace, 61-63, 65, 66, 68
River terraces, 123, 234
Rock glacier, Galena Creek, Wyoming, 147,
163
Royal Canadian Air Force, 57
Ross area, Saskatchewan, 70
Salix herbacea L., 236, 237
San Juan Capistrano landslides, southern
California, 171, 172
Saskatchewan, 49, 51, 56, 68, 78
Saskatchewan Research Council, 56, 57
Saskatchewan, University of, 56, 57
Saxifraga oppositifolia, 24
Scorpidium turgescens (T. Jens.) Loeske, 232
Shenandoah Valley, Virginia, 285
Sierra Nevada, 1
Sinkholes, 125, 134, 135, 137
Slab glacier, 109, 110, 113
Smoke Creek Medicine Lake Crenora
area, 75
Soil and rock creep, southern California,
175-177
Souris River, North Dakota, 91
Snowfall probability analysis, 30
Snowfall, Sierra Nevada, 28
Springs in landslide debris, 124, 134
Stability analysis, landslides, southern Cali-
fornia, 177, 178
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Stagnant ice, 49, 58, 65, 67, 69, 71-73, 80,
82, 87, 88, 89, 91, 93, 95, 96, 98, 99,
101
blocks or ice, 50, 53, 71, 73, 75, 79, 100
Stagnicola emarginata angulata, 238
Straits of Mackinac, 257, 259-261
Stream trenches, 58, 68, 78, 79, 83, 100
Stutsman County, North Dakota, 52
Subalpine fir (4bies lasiocarpa), 145, 148
Subglacial cavities, 72
Subglacial tunnels, 91
Superglacial rivers, 70
Sweden, 52, 64
Submarine alluvium, southern California,
174
Tagus, Saskatchewan, 70
Thermocline, 279
Thrust planes, 83
Till
ablation, 75, 93
lodgement, 54, 73, 79, 86, 88-90, 98, 101
red, 253, 259-261
superglacial, 65, 70, 73, 75, 93
“washed,” 54
Tobacco Root Mountains, Montana, index
map, 105
Topography
hummocky collapse, see collapse topogra-
phy
ice-contact lacustrine, 55, 61
inversion of, 73

kettle, rimmed, 62
knob and kettle, 53, 54, 63, 72, 75, 80, 82,
85, 86, 91
Trash layer, 273
Tree-ring dating, 141-156, 162
snow avalanche tracts, 141, 156, 162
Tree-ring analyses, Sierra Nevada, 14
Timberline position, Sierra Nevada, 25
Two Creeks Interstade, 250-252, 256-261
United States, 49, 51
Vaccinium uliginosum var. alpinum Bigel.,
236, 237
Valders Stade, 250, 251, 259-261
Valders drift, 250, 252-254, 261
Varved sediments, 64
Vegetational history
Shenandoah Valley, Virginia, 288
New England, 292
Pennsylvania, 292
Appalachian Mountains, 292
Atlantic Coastal Plain, 293
Vegetational migration, 294, 295
Ward County, North Dakota, 51,91, 99, 100
Wells County, North Dakota, 51
Whitebark pine (Pinus albicaulis), 145, 148
Willow Bunch Lake area, 51, 52, 56, 61, 62,
64, 65, 69, 71-73, 83, 91-93, 96, 100
Wisconsin, 49, 51, 250, 251, 256, 260, 261
Wisconsin glaciation, 267
Yorkton, Saskatchewan, 69
Zagros Mountains, 116
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