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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 
Myrdalsj6kull ice cap, Iceland (previously known as 

S61heimaj6kull) 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 
Or~efaj6kull volcanic system, Iceland (previously 

known as Knappafellsj6kull or 
Hnapparvallarj6kull) 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 
palaeovalley 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, 143-145, 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, 165-173, 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, 151-174, 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 1 t-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 

Prestahn~tkur 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, 
187-189, 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 
Rauufossat]611 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 

R6thlisberger-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 116, 

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 
Sn~efellsnes Volcanic Zone, Iceland 82 
SOAR data 342, 344 
Solheimaj6kull 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, 401-403 see also smectite 
M6ssbauer 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, 76-78, 94, 119, 

121,124, 126, 129, 130, 145,239, 245,312, 312 
subaerial deposits 160 
subaeriat 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; R6thlisberger-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, 184-189, 191 
supraglacial overflow channels 

Deception Island, Antarctica 64-65, 66, 72-73, 74, 
77-78 

Gj~ilp, 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 
Th6r61fsfell 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 
Torfaj6kull volcano, Iceland 213-236 
traction current 231 
trapdoor calderas 275 
Transantarctic Mountains, Antarctica 116, 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, 243-245 
tuyas 3, 48-49, 115, 191,203, 234, 278-279, 278, 284, 

319, 332 
basaltic models 213, 233-234 
flow-dominated 195, 197-198, 199, 200, 208-209 
formation on Mars 278 
interior-deposit 289 
rhyolite 213-236, 288 

see also British Columbia, basaltic tuyas; H16ufell 
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 
VatnaO611 fissure system, Iceland 215, 217, 223, 225, 

229 
Vatnaj6kull ice cap, Iceland 81-87, 87, 88, 150, 151, 

172, 319-335, 341 
Vega Island, Antarctica 92, 94, 95, 97 
Veiiv6tn 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, 326-328, 329-330 
volume flux, magma 13-14, 16 
Vulcanian eruption 32, 32 

WAIS 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 
196, 197-201 

West Antarctic Ice Sheet (WAIS) 2-3, 127, 237, 245, 
251-252, 331,337-355 

age 145 
collapse 352 
fluvial features 348, 350 

West Antarctic Rift system 116, 117, 141,337, 339, 341 

Western Rift Zone, Iceland 215, 330 
'White Rock', Mars 274 

Xanthe Terrae, Mars 280-282, 289 

yardangs, Mars 274, 284 

zeolites 126, 128, 132, 146, 388 


