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see also Jemez Mountains, New Mexico, USA;
Kilauea volcano; trapdoor calderas
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Cerberus plains, Mars 46, 276, 283, 304, 314
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materials 283
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chilled crust, sill 14-16, 18-20, 23, 23, 136
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change 99, 149, 154, 172-173, 251
cycles 197
evolution of Mars 3, 34-35, 296
models 358
Clinker Mountains, British Columbia, Canada 188, 202
CO, clathrate 51-52
collapse depressions 47, 277 see also ice cauldrons
collapse pits, nested, Mars 282
Columbia River Basalt series, USA 16, 415
cones 12, 49, 64, 68, 73, 94 see also tuff rings and cones
Cordilleran Volcanic Province, Canada 179-194, 209,
256, 260-261, 263
Costa Rica Rift 408, 416, 416-418
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Crary Mountains, Marie Byrd Land, Antarctica
237-253
crater-counting analyses 313
Crater lake, Deception Island, Antarctica 60, 76
crevasses
Deception Island, Antarctica 62, 64, 72-73
Gjalp eruption, Iceland 323, 325-327
crust, Mars 27-57
cryosphere, Earth 251
cryosphere, Mars
dehydration 29
global seal 41, 42
model 28
processes 29-31, 35, 38, 40, 43
thickness 36, 38, 47, 51
crystallisation processes 264
crystallite size distribution 396-398, 398

dating 85, 175, 197, 197, 199, 233
OAr/PAr 2, 119, 181, 191, 239-245, 248-250, 252
K-Ar 94, 119, 199, 238, 243, 245, 247, 352
226Ra/20Th 268
radiocarbon 202
debris chutes 107-110
debris-flow deposits 36, 42, 51, 135-136, 152-153, 169,
229, 231
Deception Island, Antarctica 116
1969 eruption 2, 59-79, 173
1970 eruption 60
fissures 62-69, 72
fluid dynamics 73-76
fluvial features 67
seismicity 69-71
strand line 68
see also Crater lake; crevasses; Goddard Hill glacier;
ice chimneys; Mount Kirkwood glacier; Mount
Pond glacier; Pendulum Cove; seismicity;
supraglacial overflow channels
Deep Sea Drilling Project/Ocean Drilling Program
wells 407-418
deglaciation 2, 118, 145, 175-176
delta-front collapses 105, 108
deltas 331
flow-foot 238
hydrovolcanic 91-113, 115148, 278
see also alluvial deltas; Gilbert-type deltas;
Hjulstrém-type deltas; sediment fans
Deutronilus Mensae, Mars 44
DGPS see Differential Global Positioning System
diamictite/diamicton 93, 94, 105, 152, 156, 156, 158,
165-172, 175, 187, 189, 225
diatremes, lava-capped 295
differential compaction 136
Differential Global Positioning System (DGPS) 323,
333
digital elevation models 325
DNA analyses 414415, 417
Dorsa Argentea Formation, Mars 31, 36, 48, 48—49
Dufek intrusion, Antarctica 338, 341
dunes 33, 152, 166, 273, 279, 286-287 see also
palaeodunes
dykes, englacial and subglacial 1, 5-26, 30-31, 36-41,
115, 132-134, 145, 185, 201, 240242, 250, 264,
278, 286
crack generation 71
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Eastern Volcanic Zone, Iceland (EVZ) 47, 81-85, 88,
150, 151, 215, 215
Eldgja basaltic eruption, Iceland 86
Ellsworth Land, Antarctica /16, 124, 138, 143
Elysium, Mars 35-36, 41-46, 49, 276, 289, 299, 314
Ember Ridge, Mount Cayley volcanic field, British
Columbia, Canada 796, 199, 200, 201
EMORB see enriched mid ocean ridge basalt
Endeavour Ridge 256, 260-261, 262, 264, 267, 269
see also Juan de Fuca Ridge
englacial lakes and deposits 91, 99, 151, 154, 173-174,
245, 248
englacial vaults 3, 72, 74, 75, 78
enriched mid ocean ridge basalt (EMORB) 262, 265,
269
eolian deposits 33, 277, 286 see also dunes;
palaeodunes
Eos Chasma, Mars 275
equipotential surfaces 38
erosional features, Mars 358
eruption frequency 81, 88, 88
eruption style 1-2, 31-34, 204
central vent 6
curtain of fire 6
fissure 6, 299
see also explosive eruptions; fissure eruptions; lava
fountains; Pelean eruption; Strombolian
eruptions; Surtseyan eruption; Vulcanian
eruption
esker formation 168 see also Rothlisberger-type tunnel
evaporite deposits, Mars 279
EVZ see Eastern Volcanic Zone, Iceland
exobiological evolution 273, 288, 296, 407-421
Explorer Ridge 256, 260261, 262, 264, 267
explosive decompression 23
explosive eruptions 31-33, 41, 115, 187, 232, 233
Icelandic model 155
magma-water interactions 213, 232
site geometry 314
explosive fragmentation 1, 19-20, 157, 187, 191,
207-208
Eyjafjallajokull volcanic system, Iceland 2, 82, &3,
85-88
facies analysis 149-178
magma productivity 151

ferrihydrite 3, 357-370, 374, 383-386, 399, 403 see also
goethite; hematite, crystalline, Mars; magnetite,
Mars

fissure eruptions 16, 81, 83, 151, 172, 278, 326, 328, 333
see also Askja fissure eruption; Hagéngur
fissure zone; Krafla fissure eruption; Laki
eruption; Laki fissures; Prestahnukur fissure
zone; Vatnafjoll fissure system; Veiivotn fissure
system

flank zones 150-151

flood discharge rates 72, 173

floor-fractured craters 34, 45

fluid dynamics, Deception Island, Antarctica 73-76

fluidization of sediments 166

fluvial deposits 239, 273

fluvial features, Mars 49, 314

Fraser Glaciation 2, 197, 199, 202, 257, 266, 269

fuel-coolant interactions 308

fumaroles 63, 77, 279, 290, 394
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Gale impact crater, Mars 287, 288, 290
Gangis Chasma, Mars 277, 278, 284, 287
Garibaldi Volcanic Belt andesites—dacites, British
Columbia, Canada 2, 195-211
geochemistry 230
cation exchange capacity 376, 380, 399, 401, 403
electron microprobe 258, 375, 377-378, 381,
394-396, 399-401
isotope studies 197, 408, 415-417
major elements/oxides 82, 154, 175, 198, 204, 242,
243, 260-264, 267, 269, 375, 376, 379, 380-381,
385, 388, 399-400, 403, 415
soil chemistry 394
trace elements 262-265, 266, 266, 269
X-ray diffraction 358-362, 366, 376, 380, 381, 387,
394-399, 403
X-ray fluorescence 359
X-ray mapping 414, 415
see also crystallite size distribution; DNA analyses;
mixed-layered clay structure calculation;
spectroscopy
geological history, Mars 33-36
geophysical modelling 126, 343-352
geothermal
activity 175, 331
field 216
gradient see temperature gradient
Gilbert-type deltas 107-110
Gjalp eruption, Iceland 2-3, 71-76, 81-82, 109, 154,
173, 214, 319-335, 341, 404
glacial
deposits 239
history 2, 118, 145
removal hypothesis 343
unconformity 246
glaciations 195, 197, 199, 243, 267, 269, 358
nucleus for 352
glaciers
alpine 12, 27, 149-178, 195211
continental-scale 12, 27, 195-211
deloading 251
densification 78
hydrology 173
structure 78
valley-confined 2, 154
glacio-eustatic sea-level change 99
glass transition temperatures 204205, 206
Goddard Hill glacier, Deception Island, Antarctica
60, 77
goethite 361-362, 366368, 381, 399
Gondwanaland reconstruction 118
graben 37, 40, 41, 47, 277
grain flows 107, 110, 135-136, 153, 158, 231,
231-232
grain size distribution data 126
gravity-driven processes 105, 106, 134136, 229, 231
collapse 188, 228-229
slides 98, 107-108, 110, 122, 124
see also debris chutes; debris-flow deposits;
delta-front collapses; grain flows; landslide
deposits; mass flow/wasting; rock avalanche
deposits; traction currents; turbidites
gravity surveying 323, 325-329, 331, 343
Grimsvétn volcanic system, Iceland 81-88, 143-144,
173, 175, 320-322, 326

1938 subglacial eruption 323
subglacial lake 331, 331/
groundwater, Mars 27, 31-36, 40-42, 45, 51-52, 276,
280
model 28
seepage 358, 367
vaporisation 7071

Hadriaca Patera central vent volcano, Mars 41, 46, 52
Hagongur fissure zone, Iceland 213
Hawaii
eruption 22, 32, 32, 67, 69, 74, 179, 374, 383,
393-405
lava-fed deltas 94, 97, 99, 105, 117
see also Kilauea volcano; Mauna Kea tephra;
Mauna Loa
heat exchange
efficiency 173
model 214
heat flow 70, 150, 173
heat flux 35, 233, 332
heat transfer 17, 75, 204-208, 233, 320
Hebes Chasma, Mars 275, 277
Hedin Nunatak, Marie Byrd Land, Antarctica 117,
138, 141, 240, 243-245
Hekla eruption, Iceland 84, 85, 217, 223, 225, 229
Hellas Planitia, Mars 34, 276, 279
hematite 366, 368, 383-384, 386
crystalline, Mars 275, 279, 281, 286, 289, 367, 372,
374, 381
Herdubreid table mountain, Iceland 742, 204, 204
Hesperia Planum volcanic plain, Mars 35, 49, 279
Hesperian period, Mars 33-36, 274, 274
highland paterae, Mars see paterae
Hjulstrom-type deltas 108
Hioufell tuya, Iceland 372-387
Hofdarjokull eruption, Iceland 83
Hofsjokull ice cap, Iceland 81, 82, 87
Hoodoo Mountain volcano, British Columbia,
Canada 2, 179-194, 256
hyaloclastite breccias 1, 12, 106, 115, 130, 131, 134,
137, 149-178, 237-253
hyaloclastite deposit 20, 23, 37, 52, 119-145, 149-176,
186, 187, 202, 232, 234, 239-248, 264, 321, 339,
341, 343, 350, 352, 372, 407-408, 417
delta 278
formation 143144, 207-208
models 319
hyaloclastite ridges 12, 48-50
in Iceland 3, 151, 319-335, 341, 348, 352, 353, 404
width/height ratios 328
see also Skridutindar hyaloclastite ridge;
Thordlfsfell hyaloclastite ridge
hyalotuffs 3, 151, 154, 155, 157, 160, 167, 169, 171,
173, 239, 245, 278, 331, 371, 375-376, 380-381,
385, 388, 403-404
Hydraotes Chaos, Mars 277, 282
hydrological patterns 2, 34, 214, 214, 234, 313
hydromagmatic eruptions 83-85, 239, 320
hydrosphere, Mars
model 28
processes 29-31
hydrothermal activity 3, 37, 37-38, 41, 73, 77, 216, 289,
367, 371, 403—-404, 418-419
hydrovolcanic deltas see lava-fed deltas
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ice
bridge 65, 66
canyon 323, 324
cauldrons (depressions) 2, 17, 22, 22-23, 204, 221,
232, 233, 265, 319-335, 340
chimneys, Deception Island, Antarctica 62-63,
65-69, 72, 76
collapse 30, 37-38, 49, 340
deformation 17-18, 232
divide, eruption beneath 352, 353
flow 266, 323, 332-333, 333, 352
history 86, 179
levels 2, 118, 145, 247 see also palacowater/ice
melting 6, 20, 41
gas-driven 2, 73-77
rate 71, 75, 154, 173-174, 207, 232
moat 233
sheet behaviour and stability 146, 247
thickness 78, 83, 141, 151, 176, 179, 191, 203, 262-
264, 265-269, 341
control of hyaloclastite formation 207-208
estimation 188, 296
to suppress magma eruption 12, 12, 161, 208
to suppress vesiculation 184185, 188, 192
tunnels 66, 66, 73, 154, 249 see also
Rothlisberger-type tunnel
type, wet-based v. dry-based 179
vault 218, 231-232, 234 see also englacial vaults; ice
cauldron
ice-dammed lake eruption 216
ice-marginal lakes 154
Icefall Nunatak, Marie Byrd Land, Antarctica /17,
138, 141, 240, 243, 244, 245
Iceland volcanic eruptions 2-3, 10, 13, 16, 21, 52,
81-90, 108, 141, 143, 149-179, 234, 267, 276, 332,
337, 339, 348, 352, 367, 371, 403, 407-408
basaltic tuyas 213, 214, 234
flow-foot deltas 238
hyaloclastite formation 151, 319
lava-fed deltas 108, 117
magnetic anomaly map 343
moberg ridges 49, 151
rhyolite tuyas 213, 214, 288
rootless cones 44, 46, 296-299, 303, 306-308,
310-313
subglacial 5
table mountains 49, 115, 138, 151, 278
tripartite form 343
see also Alftaver rootless cones; Bardarbunga-
Veidivétn volcanic system; Blahnikur rhyolite
volcano; crevasses; Eastern Volcanic Zone;
Eldgja eruption; Eyjafjallajokull volcanic
system; explosive eruptions; ferrihydrites;
fluvial features; Gjalp eruption; Grimsvdtn
eruption; Hagéngur fissure zone; Hekla
eruption; Herdubreid table mountain; Hldufell
tuya; Hofdarjokull eruption; Hofsjokull ice
cap; hyaloclastites; hyaloclastite ridges;
hyalotuffs; Katla volcanic system;
Kerlingarfj6ll rhyolitic volcano; Kirkjufell
rhyolite tuya; Krafla fissure eruption;
Lakagigar eruption; Laki fissures;
Landmannalaugar region; Langjokull ice cap;
Laugavatn Mountains; lava-fed deltas;
Myrdalsjokull ice cap; Myvatn District rootless
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cones; Orzfajokull volcanic system;
Prestahnikur fissure zone; pseudocraters;
Rauufossafjoll rhyolites; Reykjanes Ridge
Volcanic Zone; Sellandafjall tuya; Skriutindar
hyaloclastite ridge; Snfellsnes Volcanic Zone;
Solheimajokull; supraglacial overflow channels;
Surtsey volcano; Thoroifsfell hyaloclastite
ridge; Torfajokull volcano; Vatnafjoll fissure
system; Vatnajokull ice cap; Veiivétn fissure
system; Vestmannaeyjar; Western Rift Zone
ignimbrites 276, 279-280, 288
impact cratering 32-34, 47, 275, 280-281, 285, 295, 343
see also Gale impact crater
interior layered deposits, Mars 273, 275-279, 283-286,
289
Isidis Planitia, Mars 299, 305, 306, 307, 313
Iskut volcanic field, British Columbia, Canada 181,
191-192
isostatic rebound 151, 251, 267, 352

James Ross Island, Antarctica 117, 144, 143

James Ross Island Volcanic Group, Antarctica 91-113

Jemez Mountains, New Mexico, USA 282, 343

jokulhlaups 5, 20, 23, 72, 76-77, 83-84, 87, 109, 143,
173, 195, 234, 265, 296, 298, 307, 331, 340

JSC Mars-1 3, 394-395, 395-397, 399403

Juan de Fuca Ridge 260-261, 262, 264, 267

Juventae Chasma, Mars 283, 283-284

Karoo collapse structures 46—47

Katla volcanic system, Iceland 82-88, 151, 172-173,
296

Kerlingarfj6ll rhyolitic volcano, Iceland 213

Kilauea volcano, Hawaii 13, 16, 97, 143, 307, 383,
387-388, 393-405

East Rift Zone 40

Kirkjufell rhyolite tuya, Iceland 288

Kokelaar’s intrusion model 166

Krafla fissure eruption, Iceland 71, 87-88

kubbaberg lava bodies 124

La Palma seamount, Canary Islands 115, 141, 145
lacustrine deposits 154, 273, 277, 280, 284 see also
englacial lakes and deposits
lahars, Earth 87, 129
meltwater-generated 71
lahars, Mars 30, 36-37, 41, 46 see also mega-lahars
Lakagigar eruption, Iceland 16
Laki fissures, Iceland 47, 86, 204, 204, 296
Landmannalaugar region, Iceland 357-370
landslide deposits 39, 208, 285-286
Langjokull ice cap, Iceland 81, 82, 87, 372
laser altimeter 341, 343 see also Mars Orbiter Laser
Altimeter
latent heat of crystallization 204-207
latent heat of vitrification 204
Lau Basin 408, 416, 4/16—418
Laugarvatn mountains, Iceland 371-387, 403-404
lava
apophyses 238-239 see also dyke intrusions
bench 307
cliffs 181-184, 188-189, 191
composition 179, 195, 198, 203, 205
dome 195, 199, 201, 203, 208, 228-229
eruption temperature 204207
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lava (continued )
flows 31, 34, 42, 47, 153, 341
dry or clastogenic 238-239, 245, 247, 248-251
‘esker-like’ 202-203
hackly 238, 250
ice-confined 201, 213, 232, 234
ice-dammed 181-184, 188, 189, 191
ice-marginal 195, 200, 202-203
jointing 183, 188, 238
morphology modelling 175
sheet 176
subglacial 170-171, 184-202
supraglacial 185-188, 189, 19/
structures, subglacial 2/
velocities 208
wet 245, 247, 248-251
see also hyaloclastite breccias; pahoehoe lava;
pillow lava; hackly lava flows
fountains 20, 23, 31, 106, 276-277, 307-308
lobes, morphology 102, 203, 284, 287, 290
tubes 103, 105, 107, 167-168, 296, 298, 301, 307,
310, 314
see also kubbaberg lava bodies; magma
lava-fed deltas 2, 91-148
terrain 195
see also deltas; Hawaii lava-fed deltas; Icelandic
lava-fed deltas; passage zones
lava—ice interactions 295-317
‘leaky vault’” 232
liquidus temperatures 204, 204, 206
lithofacies analysis 2, 110, 149-178, 213, 216-234,
238-239, 244, 371
Little Ring Mountain, British Columbia, Canada /96,
198-201
littoral cones 295, 307
LMT see mesa outcrops, layered, massive and thin
Lo’ihi Seamount 142
standard 258
Lunae Planum ridged plains volcanism, Mars 274, 279,
368, 374

maars 37, 47, 51, 276-277, 286, 298, 309
magma
degassing 255, 264-269
differentiation 264, 268-269
extrusion rates 83, 105, 151, 173-176, 203, 214, 232,
352
fragmentation 12, 23, 85, 91-113, 119, 133137, 145,
151-157, 172, 174, 187, 218, 226, 231-234, 307,
320, 341
mechanical granulation 239
mechanisms 207-208, 296
injection speed 15-16
productivity 151
relationship to glaciation 175
rise modelling 10-11
rise speed 10, 13, 71
stratified chamber model 268
supply ceases 17, 23
temperature 214, 309
vesiculation 20
inhibition 184, 185
viscosity 214, 275
volume flux 16, 36
magma-—cryosphere interactions 1, 3, 27-57

magma-volatile interactions 51
magma-water/ice interactions on Earth 216, 218, 226,
231, 234, 237, 306-308
magma-water interactions on Mars 27-57, 299, 314
magmatism, Mars 31-33
magnetite, Mars 367-368, 373, 380381, 385
Maja Valles, Mars 283
Malea Planum volcanic plain, Mars 35, 49
Mangala Valles Formation, Mars 40, 41
mantle plume 81, 82, 87, 247, 277, 337
Margaritifer Chaos, Mars 275, 280-282
Marie Byrd Land, Antarctica 2, 115-148, 341, 352
see also Crary Mountains, Marie Byrd Land,
Antarctica
marine deposits /60
Mariner 9 3, 389
Mars Exploration Rovers 289, 367, 389
Mars Express 368, 389
Mars Global Surveyor (MGS) 2, 27, 35-36, 47, 273,
275-276, 279, 281, 288-289, 295, 358
Mars Orbiter Camera (MOC) 3, 27, 45, 49, 273-306,
313-314, 358
Mars Orbiter Laser Altimeter (MOLA) 27, 39, 48, 49,
50, 52, 275-276, 281, 282-283, 288, 290, 290, 305,
306, 358
martian surface evolution 296
mass flows/wasting processes 32, 38, 51, 106, 138,
149-174, 188, 239, 306, 358
rates 208
‘massive’ units, Mars 284
Mauna Kea tephra, Hawaii 394-395
Mauna Loa, Hawaii 134, 143, 394, 395
Medusae Fossae Formation, Mars 31, 36, 273-277,
279, 283, 288-289
mega-lahars 1, 30, 41, 42, 51-52
megaregolith 1, 30, 31-32, 33, 37, 43
Melas Chasma, Mars 278, 279-280, 283, 284, 287
melting processes, magma 264, 268—269 see also partial
melting
MELTS: model for phase equilibria 204-205, 206
meltwater, glacial 5, 10, 21-23, 59-79, 169, 226, 320,
321, 339
drainage 15, 83, 176, 203, 213-214, 229-234, 323,
331, 331 see also ‘leaky vault’
flood 67, 68
lakes 278, 331
lens 74
ponding 163, 213
vault 151, 165, 372
volume 43
see also englacial lakes; ice cauldron; jokulhlaups;
lahars, meltwater-generated; surge events
mesa outcrops, layered, massive and thin (LMT)
274-276, 283284, 286, 286, 288289
methane 51-52
MGS see Mars Global Surveyor
microbes 407
mid ocean ridge basalt (MORB) 260, 262, 267, 268
see also enriched mid ocean ridge basalt
mineralogical analyses 371-405
mineralogy, Mars magma 29
mixed-layered structure calculation 397-398, 398
moats on Mars 277
moberg ridges 49, 151
MOC see Mars Orbital Camera
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modal analyses 126, 130

MOLA see Mars Orbiter Laser Altimeter

Monmouth Creek Complex, British Columbia,
Canada 196, 197, 197, 199, 201

MORB see mid ocean ridge basalt

‘Mount Casertz’, Antarctica 338, 339, 341, 352

Mount Cayley volcanic field, British Columbia,
Canada 196, 197-201, 204, 208

Mount Early, Antarctica 116, 141

Mount Erebus, Antarctica 116, 141

Mount Frakes, Marie Byrd Land, Antarctica 242,
243-244, 247-252

Mount Garibaldi, British Columbia, Canada 196,
197-201

Mount Kirkwood glacier, Deception Island,
Antarctica 60, 76-77, 117

Mount Melbourne, Antarctica 338, 341, 350-352

Mount Murphy, Marie Byrd Land, Antarctica 103,
115-121, 124, 127-136, 138, 141, 145, 237-253

Mount Petras, Marie Byrd Land, Antarctica 116, 130,
237-238, 238, 352

Mount Pinafore, Antarctica 154, 168

Mount Pond glacier, Deception Island, Antarctica 60,
61, 62-67, 69, 72-77

Mount Rees, Marie Byrd Land, Antarctica 240-241,
244, 247-252

Mount Steere, Marie Byrd Land, Antarctica 241-242,
244, 247-252

Mount Takahe, Marie Byrd Land, Antarctica 115-145

Myrdalsjokull ice cap, Iceland (previously known as
Solheimajokull) 81, 82, 86, 171-172, 357 see also
Landmannalaugar region, Iceland

Myvatn District rootless cones, Iceland 296-299, 303,
306, 306, 313

neutral buoyancy zone 38, 38
Noachian period, Mars 33-35, 274
northern lowlands, Mars 32-36, 38, 48, 51, 276, 282, 299

oceanic biosphere, depth of 407-421

oceanic crust, bio-alteration 3, 407-421

oceans, Mars 358, 367

Olympus Mons volcano, Mars 276, 289, 299

ophiolite, bio-alteration 408—412, 417, 419

Ophir Chasma, Mars 277, 283, 283, 288

Orafajokull volcanic system, Iceland (previously
known as Knappafellsjokull or
Hnapparvallarjokull) 82-88

outflow channels 32-38, 40, 41, 43-45, 47-49, 51, 275,
277-278, 281-283, 358 see also Maja Valles, Mars

overflow channels 27, 28 see also supraglacial overflow
channels

pahoehoe lava
flows 44, 46, 91-113, 238, 240, 307
toes 13, 129, 133
palaeoclimatological tool 195, 296
palaeodunes 287
palaeoenvironment 109-110, 172, 251
palaeoflow direction 164
palaeolatitudes 2, 51
palaeopolar deposits, Mars 274, 276, 279
palaeotopography 167, 198, 201-202
palacovalley 154, 167-168, 171, 175
palaeowater/ice 3, 223, 237-239, 245, 249, 251-252, 273

palagonite 3, 37, 52, 121, 124-126, 127, 129, 136,
145, 149, 153, 154, 168, 186, 202, 234, 239, 245,
247, 259, 278, 319, 332-333, 371-374, 377,
379-389, 407

product of subglacial volcanism 403-404

palagonitization of Mars surface 3, 374

Pali Dome, Mount Cayley volcanic field, British
Columbia, Canada 196, 200, 202

para-pillow lava 102, 105, 238

partial melting 261, 269, 276

passage zones 97-99, 101, 103, 109, 143145, 172, 238,
245, 252 see also bench collapses; slope failure,
retrogressive

paterae 33-36, 41, 51 see also Alba Patera; Hadriaca
Patera; Tyrrhena Patera

Pathfinder 3, 276, 373, 375, 387-389

Pelean eruption 32, 103

Pendulum Cove, Deception Island, Antarctica 61, 62,
65, 67,77

peperite generation 99, 133-134, 225-228, 233

perched aquifer 37

periglacial features 49, 69

perlitization 223-225, 228-231

permafrost, Mars global layer 1, 27-57

petrography 126, 127, 130, 142-144, 154, 155,163, 175,
377-378, 381, 395

epifluorescence microscopy 414
optical microscopy 408-414, 417
scanning electron microscopy 408-409, 412, 414, 415

phreatomagmatic eruptions 2, 10, 20, 22, 23, 44, 47, 74,
106, 126, 129, 145, 161, 165173, 232-234, 257,
259, 264, 266, 269, 286, 306-309, 313, 394

confinement by ice walls 218, 234
see also base surge deposits

pillow basalts/lava 3, 102, 105, 106, 151174, 213,
234, 238-248, 255, 257, 278, 278, 319-332, 343,
371-392, 403, 407-408, 416, 416

breccia 119, 341
nested 119-121, /124, 126, 124, 141
see also deltas

pingoes 44, 295, 302

Plinian eruption 30, 32-33, 34, 37, 84, 275, 289, 309

plutonic intrusions 33, 34, 37-38, 39

polar ice caps, Mars 1, 27-31, 35-36, 48—49 see also
palaeopolar deposits

polar wandering , Mars 274

pressure

confining 187, 213, 234

differentials 10, 268

gradient, vertical 6

hydrostatic 173, 269

in dyke emplacement 6-10

in sill emplacement 11-18

magma reservoir 6, 30, 37, 40, 41, 175, 214, 226
modelling 10

static ice overburden 328

vapour saturation 2, 265-266, 268, 310-311
vault 232

water 15, 328

Prestahnukur fissure zone, Iceland 213

Prince Gustav Channel, Antarctica 92, 94

proglacial

channels 166
deposits 160
environments 175
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pseudocraters 37, 44-47, 49 | 51 see also Acidalia
Planitia; Chryse Planitia; Deutronilus Mensae
pyroclastic deposits 33, 34, 41, 44, 52, 76, 119, 152,
187189, 216, 217, 225, 225, 273-288, 296, 323,
325, 394
surges 218, 221, 239, 246
see also hyaloclastite deposits; ignimbrites; tephra

Queen Charlotte Transform Fault 256-257, 256

radar ice soundings 3, 52, 191, 320, 337-355
radio echo soundings 323, 325-327, 325-329
Rauufossafjoll rhyolites, Iceland 2, 213-236
rampart craters 295, 302
Reykjanes Ridge Volcanic Zone, Iceland 82, 150, 267
relative sea level 91, 97, 99, 251
remote sensing 2-3, 341, 358, 368
rhyolite ash 216-221, 228, 230--232, 234, 234
ridged lava plains, Hesperian, Mars 35, 46, 49, 279,
283
formation 278
see also Lunae Planum volcanism
rock avalanche deposits 231
rootless cones 2, 37, 44, 46, 47, 295-317
explosion dynamics 310-313
formation model 309-314
morphology 296, 299, 308, 310, 313
see also Acidalia Planitia; Amazonis Planitia;
Chryse Planitia; Deutronilus Mensae; Iceland
volcanic eruptions, rootless cones; Isidis
Planitia; littoral cones; Myvatn District rootless
cones; pseudocraters
Réthlisberger-type tunnel 168

Salal Glacier, British Columbia, Canada 196-198, 202
San Francisco Volcanic Field, Arizona, USA 280-281
seamounts 115, 141 see also La Palma seamount,
Canary Islands; Lo’ihi Seamount; Tuzo Wilson
Seamounts
Sechrist Peak, Marie Byrd Land, Antarctica 240,
243-245, 246, 252
sector collapse 135, 175
sedimentary deposits on Mars 273-293
seismic reflection profiling 323, 328, 342
Sellandafjall tuya, Iceland 278
Shield Nunatak, Marie Byrd Land, Antarctica /16,
141
shield volcano 13, 240, 247
shoreline 49
sideromelane 105, 124-129, 132, 144, 149, 156, 239,
393-394
sill intrusion 115, 132, 132-134, 145
sills, englacial and subglacial intrusion 5-6, 30-31, 33,
34, 37-38, 42-47, 49
geometry 21-23
injection 16
intrusion along ice-basalt interface 10-23
thickness 16
Sinuous Ridge, Antarctica 337, 338, 343, 352
Sinus Merdiani, Mars 368, 374
Skriutindar hyaloclastite ridge, Iceland 328, 330, 352,
353
Slag Hill, Mount Cayley volcanic field, British
Columbia, Canada 196, 199, 201
slope failure, retrogressive 99

slope-ice interactions 251-252
slumping 38, 93, 95, 99, 100, 105, 107, 110, 153, 168, 328
smectite 126, 128, 146, 361-367, 376, 383-389, 394,
396-403
Snazfellsnes Volcanic Zone, Iceland 82
SOAR data 342, 344
Solheimajokuli palaeovalley, Iceland 154, 171-172
South Shetland Islands, Antarctica 60, 92
southern highlands, Mars 32, 33, 299
spectroscopy
crystal field theory bands 358, 361, 363, 368
Fourier transform interferometry 360, 375
imaging spectrometer for Mars 368, 374
infrared reflectance spectroscopy 257, 357-367,
373-375,381-389, 394, 401403 see also smectite
Modssbauer spectroscopy 357, 359
Omega spectrometer 368, 389
visible reflectance spectroscopy 358, 360-363,
373-375, 394, 401-403
see also Thermal Emission Spectrometer (TES)
steam explosivity/flashing 70-71, 157, 174, 207
Strombolian eruptions 31, 32,67, 69, 74, 7678, 94, 119,
121, 124, 126, 129, 130, 145, 239, 245, 312, 312
subaerial deposits 160
subaerial eruptions 21, 22, 232, 257, 266, 269, 350, 351
subaerial intrusions 21, 22
subaerial lava flows 13, 94, 115, 117, 176, 188—189,
189, 202-203, 213, 221, 223, 232, 233, 238-239,
240, 242, 249, 257, 278, 319, 343
subaqueous lava flows 106, 165, 170, 188, 238-239, 276
subdued unit, Mars 273-283, 283, 288-289
subglacial channels 166, 169
subglacial deposits 87, 180-194, 249, 257
of alpine glaciers 12, 27, 149-178, 195-211
of continent-scale glaciers 12, 27, 195-211, 337-355
models for formation of 179
preservation potential 343
subglacial domes 195, 199, 201, 203, 208
subglacial drainage 73
subglacial eruptions 2, 5-26, 83, 87-89, 166, 172-176,
198, 228-230, 234, 255-271, 278, 341
basaltic v. rhyolite 214, 214
dynamics 214
hydrology models 72
processes 179
valley-confined 154, 249
see also Iceland volcanic eruptions, subglacial
subglacial lakes 320, 331 see also englacial lakes and
deposits; englacial vaults; ice vaults; meltwater
lakes; meltwater vaults
subglacial leakage 73, 173
subglacial melting 74
subglacial tunnels 165, 168, 173-174 see also ice
tunnels; Rothlisberger-type tunnel
subglacial vaults/caverns 151, 173, 207 see also
subglacial volcanoes 115, 337-355
andesitic 179
basaltic 179-180, 188
dacitic and rhyolitic 179
phonolitic to rhyolitic 179
rhyolitic 188, 232
subsidence
chaos, Mars 280
of ice 17, 18, 20, 37
tectonic 99, 245
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supraglacial flow 72, 173, 184189, 191
supraglacial overflow channels
Deception Island, Antarctica 64-65, 66, 72-73, 74,
77-78
Gijalp, Iceland 323, 324
supraglacial sheet flooding 2, 73, 78
surge events 168
Surtsey volcano, Iceland 37, 332-333, 371, 403—404
Surtseyan eruption 22, 75, 94-98, 103, 109, 126, 129,
145, 309
Syria Planum, Tharsis region, Mars 34-35
Syrtis Major Planitia volcanic plain, Mars 35, 49, 279,
374

Tabarin Peninsula, Antarctica 94, 96, 97
table mountains 48, 141-142, 142, 154, 191, 200, 245
see also Herdubreid table mountain; Iceland table
mountains
talus deposit 233, 274, 284
Tanzilla Mountain, British Columbia, Canada 2,
255-271
tephra 3, 52, 76, 83-88, 96, 103, 106, 107, 109, 119,
121, 124, 126, 129, 152-153, 161, 165, 167, 170,
173, 232-234, 273-293, 307, 320, 323, 331-332,
373-374, 388
altered basaltic 393-405
blanket 67, 69
isochron dating 85-86
near-vent deposits 68—69, 172
resedimented 176
Terra Meridiani, Mars 275, 279-281
TES see Thermal Emission Spectrometer
Tharsis region, Mars 34-36, 38, 40, 41, 45, 49, 274,
279, 289
Thermal Emission Spectrometer (TES) 27, 274-275,
279, 281, 289-290, 367, 389
mini 367, 389
thermal gradient 35, 37-38, 70
thermal inertia data 279
thermal models for Mars 309
Thorolfsfell hyaloclastite ridge, Iceland 372-387
tills/tillites 152, 159, 169, 175-176, 202, 251
topographically-confined volcanic deposits 151, 154,
165, 166-172, 174, 181-192, 203, 221
Torfajokull volcano, Iceland 213-236
traction current 231
trapdoor calderas 275
Transantarctic Mountains, Antarctica /76, 118, 341
350
Trinity Peninsula, Antarctica 92, 94
tuff 126, 129, 130, 132, 136, 143, 152, 202, 245, 257,
264, 278, 373, 374-389, 393-394, 403
tuff rings and cones 47-48, 62, 94, 103, 106, 118, 120,
130, 145, 237, 242, 245, 246, 276, 278, 279, 286,
295, 298, 299, 306, 323, 332
turbidites 106, 107
Turtle Peak Nunatak, Marie Byrd Land, Antarctica
117, 130-131, 141, 240, 243245
tuyas 3, 48-49, 1185, 191, 203, 234, 278-279, 278, 284,
319, 332
basaltic models 213, 233-234
flow-dominated 195, 197198, 199, 200, 208—209
formation on Mars 278
interior-deposit 289
rhyolite 213-236, 288

5

see also British Columbia, basaltic tuyas; Hléufell
tuya; hyaloclastite ridges; Iceland basaltic
tuyas; Iceland rhyolite tuyas; Kirkjufell
rhyolite tuya; Sellandafjall tuya; table
mountains
Tuzo Wilson Seamounts 256, 260-261, 262
Tyrrhena Patera central vent volcano, Mars 41, 52

uplift 118, 245, 268, 343, 348, 350
syn-volcanic 109

Utopia Planitia, Mars 35-36, 42, 50, 299
ice-retreat processes 49

Valles Caldera, Mars 281-282, 282
Valles Marineris, Mars 35, 47-48, 51, 273-277, 280,
283-289, 374
valley-confined volcaniclastics 154, 167-169, 172, 176
valley glaciers 151, 175-176, 191-192
valley networks, Mars 31, 34-35, 38, 51
vapour expansion 309
Vatnafjoll fissure system, Iceland 215, 217, 223, 225,
229
Vatnajokull ice cap, Iceland 81-87, 87, 88, 150, 151,
172, 319-335, 341
Vega Island, Antarctica 92, 94, 95, 97
Veiivotn fissure system, Iceland 215
Vestmannaeyjar, Iceland 150, 151
Viking Orbiter 44, 50, 274-288, 295-303, 358, 373, 388
volatile fragmentation depth 115, 141-142
volatiles 2, 13, 296, 308, 329
deposits 27, 31, 51-52 see also Dorsa Argentea
Formation, Mars; Medusae Fossae Formation,
Mars
depth to 49
exsolution of 19, 22, 257
in magma/lava 7, 11-23, 27, 73-77, 173, 187, 203,
207, 255-271, 286
loss of polar 36
see also magma-volatile interactions
volcanic edifices 29, 35-38, 51, 115, 134-138, 175-180,
185, 197, 203, 232, 234, 251, 281, 303, 312,
319-332, 337, 341, 345, 350-352
mantling 290
modelling 3
morphology 189-191, 208
removal by glacial action 337, 341, 345, 350, 352
volcanic hazards 59-79, 195, 197
volcanic landforms, Mars 23, 29
volcanic sediments 228-229
volcanism, distribution on Mars 35
volcanism—glaciations links 197
volcanism timing 245, 266
volcano—ice interactions 273, 276, 288, 368, 374
see also lava—ice interactions; magma-cryosphere
interactions; magma-water interactions on Mars;
magma-water/ice interactions on Earth
volcano, magma volume erupted 329-332
volcano morphology 2, 179-194, 326328, 329-330
volume flux, magma 13-14, 16
Vulcanian eruption 32, 32

WALIS see West Antarctica Ice Sheet

water/lava mass ratios 308, 313

water on Mars, evidence 1, 296, 358, 361 see also
shoreline
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Watts Point volcanic field, British Columbia, Canada  Western Rift Zone, Iceland 215, 330

196, 197-201 ‘White Rock’, Mars 274
West Antarctic Ice Sheet (WAIS) 2-3, 127, 237, 245,
251-252, 331, 337-355 Xanthe Terrae, Mars 280-282, 289
age 145
collapse 352 yardangs, Mars 274, 284

fluvial features 348, 350
West Antarctic Rift system 776, 117, 141, 337,339,341  zeolites 126, 128, 132, 146, 388
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