
Index

f indicates figures, t indicates tables.

Accretion, small bodies 240
Activation energy 413, 417–419
Adventure Rupes, Mercury 20–21, 23, 26
Alba Patera, Mars 192, 212, 489
Albedo 11
Alpha Regio, Venus 97
Altimetry 18–19
Amazonian (Martian time scale) 184–186, 188, 353f
Amenthes Rupes, Mercury 26, 28, 495f, 496
Analog, terrestrial 32, 49, 51
Andal-Coleridge basin, Mercury 29
Anderson’s fault classification 462, 464
Angle, friction(see Friction angle, fault)
Angle, incidence 19, 23–24
Annulus, coronae, Venus 85
Anomaly, remnant magnetic 190–191
Anticline (see also Fault, thrust) 4, 7, 153, 302,

364
Anticrack (see also Deformation band) 459
Antoniadi Dorsa, Mercury 30–32
Aphrodite Terra, Venus 89, 97
Apollo spacecraft mission 127
Apollodorus crater, Mercury 41
Arabia Terra, Mars 189–190, 192, 481, 489
Arch (see also Ridge, wrinkle) 17, 33–35, 87, 91–93,

123, 128–130, 364
Archean, Earth 106
Arden Corona, Miranda 326
Arecibo, Earth-based radar system 18, 21–22, 35, 37f
Argyre basin, Mars 193
Ariel 326–328, 381
Array, fault 459
Asgard basin, Callisto 331, 374
Aspect ratio, fault 27, 149
Associates, point defect 425–429
Asteroids 233, 235–240, 244–248, 250, 258–259

Binary 244–245
Near-Earth 233, 245
Trojan 245

Asthenosphere 12, 109, 413–414, 416, 418, 444–445
Astrolabe Rupes, Mercury 29

Astypalaea Linea, Europa 300, 302
Aureole deposit, Mars 201
Average displacement (see Displacement, average

fault)

Back-arc setting, Earth 416
Bands 9, 324, 327, 378–379

Deformation (see Deformation band)
Melt-rich 442, 444
Pull-apart 301, 304
Shear 299–300
Smooth 321
Triple 297

Basalt 32, 124–128, 442
Basin

Multi-ring impact 363
Pull-apart (see also Fault, strike-slip) 467

Beagle Rupes, Mercury 19–20, 25, 28
Beethoven basin, Mercury 42, 43
Belt, mountain (see Deformation, contractional,

mountain belt)
Bias, in statistical data

Censoring 467
Detection 467
Measurement 467
Natural 467
Truncation 467

Blind thrust fault (see Fault, thrust, blind)
Bombardment, heavy 16, 25, 63, 66, 152, 171, 187
Bombardment, terminal (see Bombardment, heavy)
Boosaule Montes, Io 289
Brackett graben, Moon 138–139
Bramante-Schubert basin, Mercury 29
Bright terrain (see Terrain, bright, Ganymede)
Brittle-ductile transition (see Transition,

brittle-ductile; Strength Envelope; Goetze
criterion)

Buckling (see Deformation, buckling)
Bulge, tidal 4, 67, 273–278, 281
Burgers vector 422
Byblus Sulcus, Ganymede 374
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Byerlee’s law (see Byerlee’s rule)
Byerlee’s rule 268, 292

Calderas, Io 287, 287f
Calisto Fossae, Eros 8, 242, 250, 256
Callisto 276t, 374f, 377
Calorian (Mercurian time scale) 64, 66, 70, 353f
Caloris basin, Mercury 4, 15–17, 25, 36–44, 50–56,

59, 64, 67, 70–71, 134, 143, 150, 369
Camera, vidicon 11, 356
Canadian Rocky Mountains, Earth 49
Cantaloupe terrain, Triton 10, 313–315, 374, 382
Cap, polar 191, 315, 398
Cassini spacecraft mission 236, 376
Cataclasis 410
Cavi 315, 382
Cavity, transient 53
Ceramics 402
Chain

Cycloidal 306
Pit crater 195, 355, 366

Channel, outflow, Mars 186, 188–189, 195
Chaotic terrain, Europa 379
Charge-coupled device (CCD) imaging system 357
Chasma 5, 82, 86, 94, 102–105, 109, 203, 373
Chasmata (see Chasma)
Claritas Fossae, Mars 188, 203–204, 208, 212
Clathrate 270
Clementine spacecraft mission 127
Climb, dislocation 401–402
Coefficient of friction (see Friction, coefficient of)
Cohesion (see also Coulomb criterion, Byerlee’s rule)

462
Collisions, small bodies 235, 237
Columbia Hills, Mars 185, 217
Columbia Plateau, Earth 32, 51, 132, 150, 153
Comet nuclei 236
Comets 235–239
Compaction length 441–442
Compensation 57, 95, 99
Compressional

Stress (see Stress, compressive)
Structure (see Structure, contractional)

Compressive structure (see Structure, contractional)
Conamara Chaos, Europa 379
Constitutive equation 404, 408
Contraction, global 4, 6, 17, 54, 56, 63–66, 69,

70–71, 121, 153, 170–171, 213, 217, 369
Convection 109–111, 283–285, 408, 418, 433
Convection, mantle 4, 45, 62, 68–70, 111, 367, 416,

444
Cooling, planetary (see Contraction, global)
Coprates Chasma, Mars 203
Coprates rise, Mars 203
Core

Fault 459
Planetary 70, 192

Corona 5, 82, 102, 323–325, 371–372, 374, 382
Coulomb criterion (see also Byerlee’s rule) 278, 462
Crack (see Joint)
Crack, cycloidal 304

Crater, impact 188, 199f, 306, 309–312, 314, 316,
320, 328, 331–332, 354, 356, 363

Floor-fractured 141
Shape 253
Statistics 354, 375

Craton, dry continental 416
Creep 268–269, 399, 403, 404, 405, 406, 408

Coble 400
Diffusion 269, 399, 400–401, 403–405, 409, 411,

415, 424–425, 437, 438, 440
Dislocation 269, 399–402
Extended regime 405
Nabarro 400
Rate 401, 405–406, 428, 431, 433, 437–438
Stress exponent 401, 403–404, 406, 424

Crosscutting relations 25, 43, 352–353, 361
Crust 12–14, 15–18, 183–185, 187, 188–190, 458, 461

Basaltic 413, 417–418, 484
Terrestrial oceanic 301

Crustal shortening (see Deformation, contractional)
Cryovolcanism 311–312, 315, 326, 374, 378,

381–382

Damage zone, fault 459
Data, topographic 10, 11, 18, 19–20, 127, 361,

458–459
Defect, point 425–426
Defects 269, 399, 425–429
Deformation band 459, 469, 474, 497
Deformation

Brittle 268, 270
Buckling 50, 88, 135, 153
Compressional (see Deformation, contractional)
Contractional 52, 65, 170, 490, 492

Fold-and-thrust belt 308
Mountain belt 88, 100–102

Distributed 86–87
Ductile 269–270
Elastic 268
Extensional

Fracture belt 5, 82, 86, 92–93, 103–104
Ridge belt 91–92, 101, 107–108, 206

Ice 269–270, 402–404
Localized (see Localization, strain; Rift)
Newtonian 284, 400, 402
Penetrative 86, 89, 464, 491
Plastic 298, 399, 402, 412, 413, 415–416, 424
Self-organizing 459
Semi-brittle 409–418
Volume change 282–283

Deimos 233, 234f, 238–239
DEM (see Digital Elevation Model)
Demagnetization, thermal 193–194
Depression, quasi-circular (QCD) 188
Despinning 17, 61–63, 67, 71, 279f, 281
Devana Chasma, Venus 104
Diabase

Columbia 417
Dry 414–415, 417
Maryland 417

Diapirism 298–299, 315
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Dichotomy
Crustal 366
Global, Mars 186, 190, 214

Differentiation 245
Digital Elevation Model (DEM) 18, 353, 362,

467
Dike, igneous 367, 487–488
Dione 328–330, 352, 375, 380
Dip angle, fault 458, 463, 485–486, 494–495, 497
Discontinuity

Mechanical 137, 195
Structural, defined 471

Discovery Rupes, Mercury 19–21, 23, 26, 28–29,
31–32, 65

Dislocation
Climb 401–402, 411, 421, 422, 424
Cross slip 399
Glide 401–402, 411–412, 413–414, 416

Displacement-length ratio (see Ratio,
displacement-length)

Displacement-length scaling relations (see Scaling,
displacement-length)

Displacement
Distribution

Fault 466, 475–476: Bell-shaped 475;
Flat-topped 480; Linear 475; Gradient,
near-tip 477

On fault 472
Distribution, melt 434–436, 439
Dmax/L ratio (see Ratio, displacement-length)
Dome 294, 373, 377, 379
Dorsum (see Deformation, extensional)
Dorsa Aldrovandi, Moon 133–134, 136, 148
Dorsa Lister, Moon 135
Dorsum Buckland, Moon 131–132
Dorsum Nicol, Moon 130–132, 139
Driving stress (see Stress, driving)
Ductile deformation (see Deformation, ductile)
Dune, eolian 331
Dunite 414–415, 422–425
Dynamo 69, 193, 214–215, 378

Earth, geologic time scale 353f
East Pacific Rise, Earth 468f, 480
Echelon (see Pattern, echelon)
Eistla Regio, Venus 89, 95–96
Elysium Mons, Mars 205
Elysium, Mars 188, 192t, 205, 207, 366–368
Embayment relation 25, 37–38
Enceladus 10, 265, 276t, 283, 307–312, 333, 352,

374, 380–381
End zone, fault 474
Endeavour Rupes, Mercury 21, 23t
Eros 8, 233–234, 238–245, 248–254, 256–257,

352–353, 362
Erosion

Fluvial, Titan 216, 331
On Venus 81–83, 103

Europa 9–10, 264–265, 276t, 280, 294–307, 374,
378–379, 398, 405, 457, 459, 496

Evaporite 185

Evolution
Crustal 105–106
Thermal 47

Extension (see Deformation, extensional)
Extension, crustal 9–10, 136–137, 152
Extensional strain (see Strain, extensional)
Exterior plains, Mercury 36, 63

Failure criteria (see Byerlee’s rule; Coulomb
criterion; Hoek–Brown criterion; Flow law)

Fault
Definition of 459–461
Geometry

Conjugate 137
Hard-linked (see also Linkage, fault) 460
Isolated 460, 477
Kinematically coherent 473
Large 51, 477, 480–482, 494–496
Listric 26
Master 137, 195
Restricted 472, 476, 479–481, 482, 494–495
Segmented (see also Interaction, mechanical;

Linkage, fault) 460–461
Small 467, 479, 494, 495
Soft-linked (see also Interaction, mechanical)

460
Fault type

Normal 482
Reverse (see Fault, thrust)
Strike-slip 27, 464
Thrust (see also Wrinkle ridge) 3–4, 6, 8, 10,

15–17, 19–20, 25–28, 32, 49, 51, 197–199,
202, 213, 279f, 281, 290, 292, 353, 364–369,
458–460, 462–467, 481–489, 493–495

Blind 51, 183, 353
Mars 183, 197
Mercury 15–17, 19–20, 25–28
Moon 121–122, 126–127, 134–135, 143–148
Outer planet satellites 292, 302
Small bodies 251–252
Surface-breaking 3, 15, 17, 19, 353
Venus 88

Faulting
Depth of 26, 46, 51–52, 170, 486, 489
Localized 468
Tilt-block 318, 320
Work done by 493

Flexure 43, 285–286
Flow law 397–398, 401, 404, 407–408, 437
Flow, lateral crustal, Mercury 54–55, 60, 71
Fold belt (see Deformation, contractional,

fold-and-thrust belt)
Folding (see Folds)
Folds 1, 10, 51, 66, 92, 97, 101–102, 197–198, 294,

302, 325, 351, 353, 358, 372–373, 375,
380–381, 459

Folds, Yakima, Earth 51
Fossae Plinius, Moon 138–139, 166
Fracture (see Joint, Fault)
Fracture belt (see Deformation, extensional, fracture

belt)
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Fracture mechanics
Linear elastic 295, 474
Post-yield 474

Fragmentation 237, 239–240, 246, 251
Friction angle, fault 463
Friction, coefficient of 462–463
Frictional strength (see Strength, frictional; Byerlee’s

rule)
Fugacity 399, 412, 424–425, 427–430, 432
Furrow 317

Galilean satellites (see Satellites, Galilean)
Galileo spacecraft mission 266, 376
Ganymede 9, 267, 274, 276t, 352, 397–398, 405,

408
Gaspra 8, 234, 239t, 245, 249–250, 257–258
Geoid 186, 190, 208, 210, 441
Geotherm, terrestrial continental 414
Geotherm, terrestrial oceanic 413
Gertjon Corona, Venus 94
Geyser, icy satellite 264, 265
Gilgamesh, Ganymede 316, 317
Glacier 396, 404–405
Glide, dislocation 399, 401–402, 410–411, 414–416,

418f, 421
Goetze criterion 411, 413–414
Goldstone radar system, Earth 34–35
Gouge, fault 475, 489
Graben (see also Fault, normal)

Circumferential 58–60, 208–209
Mars 183–184, 188, 194–196
Mercury 15–17, 19, 39, 41–45
Moon 125, 136–141
Outer planet satellites 288f, 314, 318–319
Small bodies 250
Venus 82, 86, 88f, 90, 92–93, 97–98

Gradient, displacement, fault 460
Gradient, thermal 47, 55, 418–420
Grain size 399–408, 415, 422, 424
Gravity 122, 160–168, 482, 484
Grid, tectonic 39
Groove 8, 238, 247, 249–250, 252–258, 318–323,

377–378, 442
Groundwater 185
Growth, fault 458, 474–477

Half-space, elastic 26
Healing, fault 490
Heat flow (see Heat flux)
Heat flux 15, 45, 47–49, 54–55, 62, 64, 69, 71, 185,

194, 314, 318, 321–322, 379, 434, 443
Heating, shear 299
Height, fault 473, 480, 489, 492
Helen Planitia, Venus 371
Hellas, Mars 187, 189–190, 192–193, 205–206
Hemisphere

Leading 302, 308
Trailing 308

Hero Rupes, Mercury 28–29
Herschel, Mimas 332
Hesperia Planum, Mars 36, 205

Hesperian (Martian time scale) 183–186, 188–190,
192t, 200–207, 211, 213, 216–217, 353f

Hi’iaka Patera, Io 374
High Resolution Imaging Science Experiment

(HiRISE) 187
High Resolution Stereo Camera (HRSC) 187
Highlands, southern, Mars 183, 186–188
Hinks Dorsum, Eros 251
HiRISE (see High Resolution Imaging Science

Experiment)
History, thermal 17–18
Hoek-Brown criterion 463
Hotspot, Venus 85, 94, 109–110
HRSC (see High Resolution Stereo Camera)
Hyabusa spacecraft mission 239t, 247
Hypsometry 84

Iapetus 265, 274, 276t, 331–332, 352, 374, 380
Ice, water 9–10, 12, 246, 264–267, 270
Ida 234, 238–240, 243, 245, 247–251, 253, 256–257
Image, digital 356–357
Impact, giant 190
Inertia, moment of 57, 160, 192, 248, 308
Initiation, fault 469
Inlier, Venus 82, 96, 101, 141
Interaction, mechanical (see also Linkage, fault)

459–460
Inverness Corona, Miranda 374f
Io 9, 12, 264–266, 272, 275–276t, 283, 286–294, 352,

372, 374f, 376, 379, 397–398, 434–445
Iron 421, 431, 433
Ishtar Terra, Venus 96, 99–102
Isidis, Mars 188, 190
Isotherm 45–46, 48f, 489f
Ithaca Chasma, Tethys 328–330, 380
Itokawa spacecraft mission 239t, 247

Joint 90, 253, 351, 472–474
Jupiter 245, 352–353

Kostrov’s equation 494
Kuiper belt objects 8, 245

Lakshmi Planum, Venus 100–101
Landform, tectonic 361, 365
Landslide 201, 289, 294
Lavinia Planitia, Venus 88f, 91–93, 372f
Layer, stratigraphic or mechanical 240–241, 244,

271, 472, 480
Lee-Lincoln scarp, Moon 122–123, 145–146, 148
Length, of structures

Cumulative 23–25, 62, 152
Distribution

Negative exponential 472
Negative power-law 480

Fault 51, 149, 467, 470–471, 479
Libration, obliquity 275
Life 398
Linkage, fault 52, 470, 472, 474, 476
Lithosphere 12–13, 45–46, 109, 110, 153, 171, 418f,

420f, 458–466, 486f, 487, 488f, 490
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Seismogenic (see also Transition, lower stability)
26, 421, 501, 502

Terrestrial oceanic 301, 477
Lithostat (see Stress, lithostatic)
Littrow graben, Moon 140
Littrow ridge, Moon 133, 134f, 136, 148
Lobate scarp (see Scarp, lobate)
Localization, strain 89, 415–416, 459
Lowlands, northern, Mars 190, 193, 206, 213–215,

217
Lunae Planum, Mars 202

Magellan spacecraft mission 358, 360, 370, 371f,
372f, 373f

Magnetic field 69, 83, 192–194, 307, 316, 377
Main Ethiopian Rift, Earth 480
Mantle 45–46, 48f, 409, 410–421
Mapping

Geologic 11
Planetary geologic 11, 352
Structural 352
Symbols 356

Mare Humorum, Moon 137f, 147, 166–167
Mare Imbrium, Moon 130, 140, 166–167, 364f
Mare ridge (see Ridge, mare)
Mare Serenitatis, Moon 124, 129–136, 138, 140f,

144, 148, 153, 164, 166
Mare, lunar 33, 39, 43
Mariner 10 spacecraft mission 16–20, 368f
Mariner 9 spacecraft mission 187
Mars 12, 19, 22, 26, 28, 30, 32–33, 35–36, 41–42, 50,

55, 62, 69, 87, 89, 124–125, 128, 130, 136,
147, 151, 171, 183–217, 364–366

Mars Express spacecraft mission 185–187, 357
Mars, geologic time scale 353f
Mars Global Surveyor (MGS) spacecraft mission

186, 210, 357
Mars Odyssey spacecraft mission 186, 191, 357
Mars Orbiter Camera (MOC) 187
Mars Orbiter Laser Altimeter (MOLA) 186, 362
Mars Reconnaissance Orbiter (MRO) spacecraft

mission 185–186
Marsquake 490
Mascon (Mass Concentration) 6, 43–45, 54, 56, 59,

71, 122, 125, 127, 153, 162, 164–167, 171,
205, 209

Mass wasting 83, 380
Material

Polycrystalline 400
Silicate 12, 235, 267

Mathilde 234f, 239–241, 246, 256
Maxwell Montes, Venus 83, 100–102
Maxwell time 270, 272, 275, 280
Measurement, shadow length 18, 33
Mechanism, vacancy 425
Megaregolith 137, 171, 365
Melt 434
Melting, partial 434–445
Memnonia Fossae, Mars 196f
Mercury 3, 15, 124, 353, 366, 480–482
Mercury Dual Imaging System (MDIS) 16

Mercury, geologic time scale 353f
Mercury Laser Altimeter (MLA) 19
Meridiani Planum, Mars 185, 217
MESSENGER spacecraft mission 19–20, 24, 38, 368
Metals 402
Meteorite 233, 235
Mimas 276t, 331–332
Mineral, hydrous 412–413, 416
Miranda 265, 276t, 311, 323–326, 352, 374f, 381
Mirni Rupes, Mercury 29
Model, kinematic 27, 137
Modeling, dislocation 27–28
Modulus, shear (see Rigidity)
Moment

Geometric 492
Population 471
Quasi-static fault 492
Seismic 159

Mongibello Mons, Io 290f
Montes Riphaeus, Moon 146–147
Moon 1–3, 6–7, 9–10, 12, 16, 19, 32, 35, 37, 53–55,

59, 62, 87, 121–171
Moon, geologic time scale 353f
Moonquake 6, 121–122, 126–127, 154–159, 162,

168–169, 172
Deep 121, 126
Shallow 126, 158–159

Morozov scarp, Moon 143f
Morphology 353, 361
Motion

Dislocation 399
Plate 413

Mylonite, formed along faults 411

Near Earth Asteroid Rendezvous (NEAR) spacecraft
mission 8, 233, 239t, 241–242, 251–252

Neptune 312–316
Noachian (Martian time scale) 183–185, 187–194,

197, 200–209, 211–212, 214–217, 353f
Noctis Labyrinthus, Mars 184, 188, 202–203, 211
Normal fault (see Fault, normal)
Northern plains (see Lowlands, northern, Mars)
Nun Sulci, Ganymede 319f

Ocean
Magma 169, 171
Subsurface 265, 284, 297–298, 307

Oceanus Procellarum, Moon 129, 146–147, 152, 167,
172, 365f

Odin Planitia, Mercury 33, 36–37
Odysseus, Tethys 328, 330, 380
Offset (see Displacement, on fault)
Olivine 412–413, 438–443, 444

Dry 413
Polycrystalline 409
Wet 413

Olympus Mons, Mars 184, 188, 192t, 201, 398, 433
Oort cloud 237
Organics 235–236
Ovda Regio, Venus 97f, 99, 373f
Overlap, fault 467, 472
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Pantheon Fossae, Mercury 41, 56
Parameter, wetness 436
Parga Chasma, Venus 94f
Paterae 287, 293, 314, 378–380
Pattern

Echelon 43, 90, 125, 321, 460
Fault 465f, 467
Polygonal 41–42, 52, 86, 90, 141, 368

Permeability 442, 443, 444
Phases, high-pressure 267, 322
Phobos 233–234, 238–239, 241, 249, 250f, 253–256
Phoebe 236, 239t
Photoclinometry 18, 21–23, 42–43, 195, 200, 353, 361
Phyllosilicates 185, 217, 236
Pile, rubble 245–248
Pit crater chain (see Chain, pit crater)
Pits 201, 249, 253–254, 308–314, 358, 364, 377, 379,

382
Plains

Intercrater, Mercury 24
Ridged 188
Venus 86
Volcanic 32

Planets, terrestrial 32, 45
Plastic flow (see Deformation, plastic)
Plate boundaries, transform 458
Plate tectonics 2–3, 84–86, 109–111, 185
Plate, upper (see also Fault, thrust) 26, 485–486
Plateau, crustal 82, 86, 99–101
Plateaus 365f, 373, 375
Plume, mantle 5, 7, 86, 95–96, 99, 208, 293
Poisson’s ratio 26, 49, 57–58, 66
Pola Regio, Ida 257
Polar wander, true 376, 379, 381
Population

Fault 457
Joint 473

Porosity 241, 246, 248, 268, 296, 299
Precambrian, Earth 98, 353f
Pressure solution 410
Pressure

Pore fluid 410, 415, 416, 461
Hydrostatic 489
Lithostatic 13, 410
Magma 487
Overburden (see Pressure, lithostatic)

Profile, displacement (see Distribution, displacement)
Propagation, fault 459, 472, 477
Properties

Mechanical 2, 12–13, 148–149
Rheological 266–267, 397–398

Pwyll, Europa 378

Quartzite, wet 414–415

Rabelais crater, Mercury 29
Rabelais Dorsum, Mercury 31–32, 31f
Radar 86–89, 90–91, 96–97, 107–108, 358–361
Radar, synthetic aperture 11, 370
Radionuclide 236, 245
Raditladi basin, Mercury 41

Rahe Dorsum, Eros 8, 242–243, 242f, 251–252, 251f,
252f, 256–257

Rameau crater, Mercury 26
Ramp, relay 467, 474, 482
Range, push-up (see also Fault, strike-slip) 457, 467
Ratio, displacement-length 13–14, 197
Rebound, postglacial 441
Recrystallization 270, 412, 415
Regolith 8, 66, 135, 148, 155, 161, 170–171, 238–241,

241f, 249, 253–254, 258–259, 308, 398, 484
Resolution Rupes, Mercury 20–21, 23t, 28–29, 31–32
Resolution, image 368, 376, 381, 467
Resonance, Laplace 322, 443
Resurfacing, global, Venus 85, 109–111
Rhea 265, 267, 274, 276t, 328–329, 332, 352, 380
Rheology 47–48, 48f, 266–272
Ridge

Belt (see Deformation, extensional, ridge belt)
Complex 295–297, 295f, 299, 305f
Cycloid 304–305, 305f
Double 295f, 296–298, 305f, 313f
High-relief 4, 17, 30–32, 44, 353, 369
Mare, Moon 123–129, 129f, 131, 134–136
Mid-ocean, terrestrial 52, 413, 434, 439f
Narrow 33

Ridge, wrinkle (see also Faulting, thrust) 15–17,
32–39, 86–89, 123–125, 128–136, 146–149,
152–153, 164–168, 189, 197–199, 198f

Mars 199, 205, 207, 213, 217
Mercury 33, 39–40, 50–52, 59–60
Moon 124–125, 128–136, 146–149, 152–153,

164
Venus 82, 86–91

Ridged plains (see Plains, ridged)
Rift 94, 104, 183–184, 195, 202–204, 210, 367, 380
Rigidity 62–64, 273, 476
Rille (see also Graben) 6, 121–125, 129f, 136, 138t,

143, 152, 163, 363–365
Concentric 164
Linear 125, 138t
Sinuous 125, 364–365, 365f

Rima Ariadaeus, Moon 136f
Rimae Hippalus, Moon 137, 137f
Rings, impact basin 29
Rise, volcanic 82, 85, 94–96, 94f, 373
Rock

Basaltic 12
Mass (see also Hoek–Brown criterion) 410,

461–465, 461t, 465f, 480
Polycrystalline 409, 424

Rotation
Nonsynchronous 10, 278–280, 293–294, 300,

303–304, 323, 376, 378–379
Synchronous 255, 273, 281–282

Rupes Recta (Straight Wall), Moon 141–143

Santa Maria Rupes, Mercury 20–23
Satellites

Galilean 294, 322, 331, 377, 398
Icy 9–10, 270–272, 398, 405, 484
Outer planet 9–10, 264, 376–382
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Scaling, displacement-length 469–470, 481f, 483f,
484

Scarp
Highland 126
Lobate 6, 15, 20–30, 23t, 52, 61, 61f, 65–71, 143f,

365–366
Mars 199f
Mercury 19–30
Moon 122, 127, 143–144, 146–148, 150–153,

170–172
Schiaparelli Dorsum, Mercury 33
Sedna Planitia, Venus 87f
Seismicity 127, 154–159, 163–169, 172–173
Serpentine 412
Set, fault 459
Shamshu Patera, Io 287
Shear

Failure (see Coulomb criterion)
Modulus (see Rigidity)
Strength (see Byerlee’s rule) 252
Zone 415–416

Sheet, ice 398, 405
Shell, floating ice 267, 275, 278, 280, 285
Shield field, Venus 91, 106–107
Shock wave 237
Shoemaker–Levy 9 238
Shulamite Corona, Venus 94f
Singularity, stress 477
Sliding

Grain boundary 269, 399–407
On pre-existing faults (see Byerlee’s rule) 410
Stimulated grain boundary 403

Slip system 402, 422, 423f, 424
Slip, net (see Displacement, on fault)
Slope

Regional 93
Talus 104

Small bodies 8–9, 233
Solis Planum, Mars 192t, 202
Spacing

Fault 458–459, 467, 472–474, 479
Fractures, Venus 90–92
Of structures 96

Stepover, fault (see also Ramp, relay) 457, 460, 490
Stickney, Phobos 254–256
Strain 490–496

Partitioning 458
Rate 48f, 63, 237, 268–270, 277f, 280, 301, 399,

403f, 405, 407f, 419, 420f, 421, 422, 423f,
424–426, 428, 430, 431f, 432, 433f, 438

Compressional (see Strain, contractional) 51, 54,
58, 205, 213–214

Contractional 7, 8, 17, 65, 170–172, 213–214, 298,
318, 366, 457, 496

Distributed (see Deformation, distributed) 16,
86–91, 467, 480

Extensional 52, 55, 59, 211, 302, 308, 318,
320–322, 378, 457

Fault 493
Horizontal normal (see also Strain, extensional)

492–496, 495f

Localization (see Localization, strain) 50, 89, 416,
459, 480

Odd-axis model 465f, 496
Regional (see also Stress state, remote) 51–52,

202, 211
Vertical normal 490, 496

Stratigraphy 14, 363, 379, 458, 470, 482
Stratigraphy, mechanical 14, 458, 470
Strength

Envelope (see also Byerlee’s rule, Flow law) 191,
398, 408–410, 413, 413f, 418f, 418–419, 420f,
421, 462, 466–467, 470

Frictional (see also Coulomb criterion 410, 458,
462–463, 475, 497

Lithospheric (see also Byerlee’s rule; Hoek-Brown
criterion) 398, 411, 419, 462, 464, 466–467

Shear (see Byerlee’s rule; Coulomb criterion;
Hoek–Brown criterion; Flow law)

Tensile 238, 246, 268, 303, 306
Yield 9, 85, 109, 110, 148, 475–477, 482

Stress
Compressional (see Stress, compressive)
Compressive 16, 62, 71, 88–90, 92, 166, 207, 210,

283, 291–292, 437, 461, 463–464
Concentration 474
Differential 67–68, 269, 281, 399–404, 404f, 406f,

411, 414, 423f, 431f, 432, 433f, 437, 441, 444
Diurnal 277, 280, 294, 297, 304–306, 308, 311,

333, 379, 382
Driving 296, 474, 476–477, 482, 493
Drop (see Stress, driving)
Effective lithostatic 461t
Effective principal 462, 464
In situ 13, 490
Membrane 184, 207, 209, 274, 325
Principal (see Stress, effective principal)
Regional (see Stress state, remote)
Remote 49, 476, 486
Thermal 54, 67, 89, 91, 126, 169–170, 238–239,

292, 293
Stress states and faulting (see also Byerlee’s rule)

458, 461–465
Strike-slip fault (see Fault, strike-slip)
Stripe, tiger 10, 307, 309–312, 310f, 381
Structure, ribbon 97, 360f
Subduction 5, 105, 109–110, 209, 286, 291, 433
Subsidence 10, 36–37, 45, 53–54, 56, 58, 60, 64, 71,

95, 124, 166, 206, 292–294, 311, 364
Sulci 311, 313f, 319f, 377
Sulfur 65, 286
Superposition 32, 44, 89, 121, 152–153, 213, 252, 363
Sveinsdóttir basin, Mercury 20f, 25
Syncline (see also Folds) 26, 302
Syria Planum, Mars 183, 188, 203–204
System, fault 458–459

Tailcrack (see also Wing crack; Fault, strike-slip) 306
Tectonics

Planetary 1–2
Stagnant lid 110, 284, 434
Vertical 85–86
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Tempe rift, Mars 202
Tempe Terra, Mars 183–184, 201–202, 212t,

481–482, 483f, 489
Tempel–1 233, 239t, 244f
Temperature 401, 406f, 407f, 410, 411, 415, 417,

418f, 419, 421, 432, 433, 456
Temperature, homologous 266, 272
Tension fracture (see Joint)
Terminator 23–24
Terrain

Bright, Ganymede 318–321
Dark 316, 317–318, 321, 374f, 377, 378
Grooved 308, 318, 323, 319f, 374, 377,

408
Heavily cratered 187–188

Tessera 82, 86, 88, 96–99, 99–112, 97f, 373f, 375
Tethys 265, 276t, 328, 329f, 352, 380, 459
Tharsis, Mars 101, 194, 481, 488, (theseareok)
Thaumasia rift, Mars 203–204
Thaumasia, Mars 183–184, 188
Themis Regio, Venus 94f, 96, 102
Thermal Emission Imaging System (THEMIS) 187
Thickness

Crustal 62, 69–70
Effective elastic 45, 48, 50, 63, 160, 271f, 271,

273, 297
Elastic (see Thickness, effective elastic)
Lithospheric 45–47, 48f, 63, 103, 164, 297, 433

Thrust fault (see Fault, thrust)
Tides, diurnal 275, 277–278, 277f
Time scales, geologic, terrestrial planet 355f
Time, relaxation 408
Tipline, fault 470f, 476, 477
Tir Planitia, Mercury 32–37, 34t, 35f, 37f
Titan 9, 11, 267, 276t, 283, 330–331, 352, 380
Titania 265, 276t, 328–329, 330f, 381
Tolstoj, Mercury 43
Tolstojan (Mercurian time scale) 25, 28–29,

44, 70, 353f
Topography

Fault-related 13–14, 244, 457, 482, 484–490
Stereo derived 19, 130

Townsend Dorsum, Ida 243, 251
Transition

Brittle-ductile 15, 45, 50, 207, 314, 410
Brittle-plastic 410, 411
Lower stability 490
Upper stability 489, 490

Transform fault (see Fault, strike-slip)
Traverse, line 494

Triton 10, 264–265, 267, 276t, 281, 312–316, 333,
352, 376, 381–382

Trough 188, 189, 191, 195, 202–203, 206, 242f,
249–251, 254, 295f, 296, 297, 299, 301, 311,
312, 318, 321, 324, 325, 327, 332, 358, 367,
375f, 380, 382

Cycloidal 378
Extensional 2, 4, 40f, 50, 52, 54, 60, 133f, 136

Tube, lava 125, 328, 365f, 461
Tyre, Europa 378

Umbriel 276t, 326, 333
Uplift, footwall 485f, 485
Uruk Sulcus, Ganymede 319f, 320f
Utopia, Mars 42, 188, 366

Valhalla, Callisto 331, 374f, 377
Valles Marineris, Mars 7, 184, 186, 188, 191, 195,

202–203, 210–212, 212t, 367
Venus 4–5, 370–376, 397, 398, 408, 416–419, 420f,

461t
Venus, bulk properties 82
Venus, geologic time scale 353f
Vergence, thrust fault 144, 493
Vienna Regio, Ida 243f, 256
Viking spacecraft mission 356
Volatiles 236, 238, 253, 259, 298, 328, 355, 417, 421
Volcanism 5, 9, 53, 59, 205, 208, 286, 290–294, 325,

355, 378, 397
von Mises criterion 401–402, 422

Wander, polar 16, 67, 70, 192–194, 279f, 280–281
Water 2, 9, 10, 12, 13, 82, 100, 103, 109, 110, 151,

184–186, 212, 214, 236, 246, 253, 270, 272,
274, 282–283, 286, 298, 301, 378, 407–408,
409, 410, 413, 416–418, 418f, 421, 422, 425f,
429

Water weakening (see Weakening, hydrolytic)
Weakening, hydrolytic 416
Width, fault (see Height, fault)
Wing crack (see also Faulting, strike-slip) 300,

363–364, 365f, 367, 368f, 369, 371f
Wrinkle ridge (see Ridge, wrinkle)

Yelland Linea, Europa 372
Yield strength (see Strength, yield)
Young’s modulus 57, 58f, 267–268, 271f, 274, 276t,

295, 487

Zone, fault 320–321, 412, 416, 459, 475f, 484, 490
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