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Ag, 55

akimotoite, 409

Al,Os, 127, 134, 142, 375, 378
albite, 27, 53

alkali halide, 54, 171
anorthite, 27, 172, 241

Au, 55

basalt, 254, 315, 317, 345

CalrOs, 410
calcite, 62, 190, 209, 226, 245, 266, 378
carbon, 193
carbon dioxide, 20, 102
carbonaceous chondrite, 316
CaTiOs3, 209

CaTiO; perovskite, 410
clinopyroxene, 84, 186, 190, 345, 351
cobalt, 275
coesite, 272
corundum, 65
CsCl, 171, 172,274
Cu, 55

diabase, 254, 345, 346, 348
diopside, 53, 241, 347
dunite, 189

eclogite, 314, 318, 348, 405
enstatite, 55, 65, 347

FCzsiO4, 26
feldspar, 190, 215, 245, 347
forsterite, 55, 65

gabbro, 254, 317, 345

garnet, 26, 53, 69, 84, 172, 186, 190, 215, 318, 319, 347
garnetite, 405

granite, 317

H»0, 274, 275
452 halite, 187

hydrogen, 104, 127, 129, 144, 149, 181, 183, 193, 195,
209, 287
hydrogen-related defect, 82
hydrous mineral, 318

ice, 53, 55, 274, 275

iron, 23, 28, 209, 275, 316
o—iron, 55, 209
e-iron, 53, 362, 410
ferric iron, 28, 128
ferrous iron, 28, 128

KBr, 172
KCl, 55,172

lherzolite, 241
garnet lherzolite, 319
spinel lherzolite, 319

magnesiowtistite, 27, 215, 274, 282, 386,
405, 409
magnetite, 28
majorite, 319, 359, 375, 409
majorite-pyrope, 69
metal
bee metal, 84
fce metal, 84
hcp metal, 71, 84
meteorite, 305
Mg, 245
Mg,SiOy, 26, 70, 71, 81, 127, 134, 203

M¢gO, 53, 54,81, 82, 126, 132, 133,134, 142, 171, 172,209, 337,

375, 378, 406
MgSiOs, 26, 81, 82
mica, 215

mid-ocean ridge basalt, 315
MORB, 315

mylonite, 232, 246, 295, 300, 317, 346
ultra-mylonite, 232

NaBr, 172
NaCl, 55, 83, 172, 245, 274
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NaNO;, 245 pyrope, 55, 65, 134, 375
Ni, 245 pyroxene, 26, 190, 314, 317, 318

olivine, 21, 23, 26, 27, 28, 53, 69, 70, 71, 79, 83, 84, 91, 108, 126,  quartz, 23, 84, 135, 149, 157, 162, 181, 182, 186, 187, 188, 189,

134, 135, 149, 171, 172, 173, 181, 182, 185, 186, 187, 189, 190, 191, 192, 195, 196, 215, 226, 240, 241, 245, 269, 272,
190, 192, 193, 200, 201, 203, 208, 209, 215, 225, 234, 240, 317, 345, 347
241, 245, 254, 269, 272, 274, 282, 286, 298, 318, 319, 337, o-quartz, 53
338, 345, 347, 350, 359, 375, 378, 386, 406, 407, 408, 409 B-quartz, 53, 55
A-type fabric, 408, 409
B-type fabric, 409 ringwoodite, 26, 53, 55, 65, 69, 182, 185, 187, 190, 241, 273,
C-type fabric, 409 274,282, 319, 359, 375, 386, 409
metastable olivine, 23, 24
olivine + melt, 212 Si0O,, 81, 134, 181
olivine-spinel phase transformation, 359 serpentine, 318, 351
orthopyroxene, 53, 69, 82, 84, 162, 186, 215, 254, 318, 350, sheared lherzolite, 318
351, 409 spinel, 54, 55, 65, 84, 272
SrTiOs, 209
periclase, 55, 65 stishovite, 53, 74, 272, 279, 287

peridotite, 23, 26, 28, 55, 65, 190, 209, 215, 241, 266, 274, 278,
279,282,287, 320,341, 360, 375, 378, 381, 386, 405,409,410 titanium, 275
perovskite, 23, 26, 28, 55, 65, 190, 209, 215, 241, 266, 274, 278,
279,282,287, 320, 341, 360, 375, 378, 381, 386, 405,409,410  wadsleyite, 23, 26, 53, 55, 65, 69, 84, 182, 185, 186, 187, 190,

CaTiOj3 perovskite, 410 239, 240, 241, 242,272, 273, 274, 282, 286, 319, 359, 375,
perovskite (CaTiOs3), 84 386, 409
perovskite (cubic), 84 water, 20, 22, 100, 102, 127, 144, 168, 169, 171, 181-196, 209,
MgSiO; perovskite, 53 272,273,287, 317, 319, 322, 342, 346, 354, 355, 356, 357,
orthorhombic perovskite, 162 359, 361, 366, 383, 386, 387, 388
plagioclase, 23, 27, 187, 317 water content, 317, 320, 322, 338, 340, 341, 346, 350, 354,
post-perovskite, 381, 410 357, 358, 361
post-perovskite phase, 361, 390, 410 water fugacity, 22, 33, 104, 268, 277, 345
proton, 128, 129, 182, 190 water-related defect, 75
pseudotachylyte, 122, 295 wiistite, 28
pyrolite, 315, 316, 382
pyrolite model, 315, 316 xenolith, 318, 385
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“O” ring, 102 azimuthal anisotropy, 393, 395, 397, 398-399, 409
(Mg, Fe),Si0y, 82, 91, 225 polarization anisotropy, 393, 399-401, 409
(Mg, Fe)O, 82, 85,92, 129, 225, 320, 341, 360, 410 radial anisotropy, 404
(Mg, Fe)SiOs, 225, 390, 410 apparatus distortion, 109
(Mg, Fe)SiOj; perovskite, 360, 410 asthenosphere, 317, 325, 327, 354, 409
410-km discontinuity, 358, 386, 389 athermal motion, 33
660-km discontinuity, 369, 386 atmosphere, 314, 317
attenuation, 41, 326, 363
absolute rate theory, 32, 33 attenuation coefficient, 200
absorption band model, 326 attenuation of seismic wave, 199, 323
acoustic wave, 64 attenuation tomography, 365, 382, 387
activation bulk attenuation, 208, 211, 212, 384, 385
activation energy, 47, 130, 144 seismic wave attenuation, 34, 199, 199-213, 321, 323, 324,
activation enthalpy, 33, 47, 109, 137-139, 221, 340, 379 337,372, 373
activation volume, 47, 109, 130, 168, 169, 170, 171,174,175,  Avogadro number, 16, 77
176-181 Avrami
activity, 17-20, 28 Avrami equation, 252
activity coefficient, 18, 21 Avrami length, 252
actuator, 99, 104 Avrami time, 252
Adams—Williamson equation, 306, 309
adiabatic B1 structure, 72
adiabatic compression, 313 B2 structure, 72
adiabatic elastic constant, 55, 58 back-stress, 34, 44
adiabatic instability, 289, 294, 295 bending, 352
adiabatic temperature gradient, 312, 356 Bethe lattice, 223, 224
ak135, 318 Bi (NaCl-type), 84
aliovalent ion, 76 bifurcation, 290
analog material, 272, 275, 276 Birch’s law, 51, 59, 59-67, 73, 280, 374
Anderson—Griineisen parameter, 66 Birch’s law of correspondent state, 61
Andrade creep, 39, 157 body force, 4
anelasticity, 39, 42, 44, 57, 199, 200, 201, 202, 357, 370, 378, body wave, 351, 364
379, 380 Boltzmann constant, 16
anelastic behavior, 205 bond
anelastic deformation, 34 bond length, 71
anelastic relaxation, 210 bond percolation, 223
anharmonicity, 51, 63, 64, 357, 374 bond strength, 70
anharmonic effect, 378 Bordoni peak, 206
anharmonic parameter, 63, 65 Born—-Meyer type interatomic potential, 68, 69
anharmonic properties, 375 boundary condition, 336
anisotropy, 318, 320, 322, 351, 362 boundary layer, 144, 337, 360, 410
454 amplitude of anisotropy, 401 Brillouin scattering, 58
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brittle
brittle deformation, 114
brittle failure, 288, 339, 340, 342
brittle faulting, 293
brittle fracture, 35, 114, 115, 115-118, 119, 121, 188
brittle to plastic transition, 114
brittle-ductile transition, 115
brittle—plastic transition, 114, 122, 342-345
B-type fabric, 409
bulk modulus, 25, 52, 61, 63, 66
bulk sound wave velocity, 372
bulk viscosity, 228
Bullen parameter, 313, 320
Burgers model, 43, 44
Burgers vector, 83, 85, 86, 88, 102, 126, 145, 164, 169, 175,
191, 204
Byerlee’s law, 116-117

cataclastic
cataclastic deformation, 114
cataclastic flow, 115
Cauchy relation, 54-55
cavitation, 102
Chandler wobble, 202, 323, 324
charge neutrality condition, 80, 92, 128, 129, 185, 186
chemical
chemical bonding, 51, 271, 272, 278
chemical composition, 67-70, 381, 382
chemical defect, 76
chemical environment, 103104
chemical equilibrium, 13, 21, 77
chemical heterogeneity, 370, 381, 388, 390
chemical layering, 319
chemical potential, 13, 14, 17, 18, 21, 24, 25, 27, 31, 32, 123,
125,183
chemical reaction, 21, 22
chemical stress, 160
chondrite model, 316
Christoffel equation, 393, 396
circum-Pacific high velocity anomaly, 366
Clapeyron
Clapeyron slope, 13, 22-24, 381, 386, 388
Clapeyron—Clausius relation, 24
climb, 85, 152-153, 158
climb control model, 158-160
coarse microstructure approximation, 217
Coble creep, 130132, 135, 142, 229, 254
coincident-site-lattice, 95
compaction, 136, 228, 410
compaction length, 228
complex compliance, 46
condensation, 316
constitutive relation, 34, 36-38, 339-342
continent
continental crust, 317, 345, 346

continental lithosphere, 168, 311, 353, 358
continental lower crust, 408
continental root, 353, 357, 388
continental upper crust, 408
continental upper mantle, 357
deep continent, 358
deep continental root, 357
convective flow, 334
converted wave, 400
coordination polyhedron, 71
core, 306, 314, 316, 320
core-mantle boundary, 390, 410
CMB, 390
Cottrell drag, 151
Coulombic interaction, 69
Coulomb—Navier criterion, 118
Coulomb-Navier law, 116-118, 119, 120, 293
CPO, 255, 256
crack, 114, 115, 121, 288, 345, 408
crack-tip, 121
craton, 352
Archean craton, 352, 357
creep
creep compliance function, 40, 42
creep response function, 39, 40
diffusional creep, 123, 129-142, 143, 166, 173, 175, 176, 189,
191, 203, 229, 232, 263, 266, 278, 296, 330, 340, 345, 358,
359, 360
dislocation creep, 130, 143, 144, 162-164, 191-193, 330,
341, 354, 358, 359, 360, 362, 406, 411
dissolution—precipitation creep, 135
long-term creep, 325, 326
steady-state creep, 136
transient creep, 38, 46, 143, 146, 156, 326, 329-330, 337
transient diffusional creep, 203
transient dislocation creep, 204
cross slip, 149, 152154
crust, 306, 317, 408
crystal
crystal chemistry, 71
crystal plasticity, 114
crystal structure, 51, 70-72, 271, 272, 280
crystal surface, 29
crystalline defect, 75
crystallographic orientation, 100
crystallographic preferred orientation, 255
CSL, 95
C-type fabric, 409

D" layer, 213, 314, 320, 366, 381, 386, 402, 405, 408, 410
dead weight

dead weight creep apparatus, 106

dead weight loading, 104
Debye model, 51, 59, 61, 64, 67

Debye frequency, 17, 59, 175, 277
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Debye model (cont.)
Debye temperature, 59, 66
Debye—Hiickel atmosphere, 97
Debye—Hiickel length, 98
decoration, 91
deep mantle, 338
defect, 76
defect mobility, 168
deformation
coaxial deformation, 11, 112
deformation gradient tensor, 3, 11
deformation mechanism map, 165-167, 269
deformation-DIA, 105, 106
irrotational deformation, 3, 11
non-coaxial deformation, 12
non-elastic deformation, 34, 35, 39
delamination, 319
density, 59, 61
density anomaly, 336, 370, 372
denuded zone, 141
diagenesis, 136
diamond anvil cell, 274, 275
dielectric constant, 74, 92, 177
diffusion, 32, 123, 125-126, 143, 149, 173-174, 188, 190, 235,
342
chemical diffusion, 126, 127
chemical diffusion coefficient, 127
diffusion coefficient, 30, 123, 124, 125, 187, 195, 360
diffusion flux, 32
diffusional creep, 123, 129-142, 130136, 139, 141, 143, 166,
173,175, 176, 189, 191, 203, 229, 232, 263, 266, 278, 296,
330, 340, 345, 358, 359, 360
self diffusion, 126
self diffusion coefficient, 127, 128
tracer diffusion coefficient, 127
dihedral angle, 97, 117, 135, 227, 230, 356, 357
dimensional analysis, 327
dislocation, 31, 33, 75, 76, 82-94, 121, 126, 136, 143, 204, 345
dislocation climb, 86, 152-154, 159, 192, 205, 263
dislocation creep, 130, 143, 144, 162-164, 191-193, 330,
341, 354, 358, 359, 360, 362, 406, 411
dislocation density, 29, 89, 93-94, 108, 145, 233, 266
dislocation dipole, 153, 159
dislocation energy, 233
dislocation glide, 205, 267
dislocation microstructure, 35, 36, 164
dislocation mobility, 191
dislocation multiplication, 154-155, 191
dislocation network model, 161
dislocation node, 154
dislocation pinning, 205
dislocation recovery, 158, 188, 192, 285
dislocation splitting, 88, 91
dislocation velocity, 145
dissociation of a dislocation, 88—-89

edge dislocation, 82

geometrically necessary dislocation, 90, 248, 266, 284

mixed dislocation, 83
screw dislocation, 83, 154
partial dislocation, 83, 8889, 149
displacement gradient tensor, 7, 8
dk, 373
3y, 373
ductile fault, 120
ductile faulting, 115, 120
ductile flow, 35
ductile regime, 345
Dufour effect, 31

dynamic recrystallization, 90, 101, 141, 155, 188, 190, 232,
233, 243-249, 253, 265, 266, 267, 268, 270, 276, 296, 298,

301, 342, 362
dynamically recrystallized grain-size, 245, 248
dynamic topography, 333-335, 336

Earth’s interior, 294-295, 305-322

See also: continent, crust, upper mantle, transition zone,

lower mantle, core
earthquake, 300

deep and intermediate earthquake, 114, 295, 361

EBSD, 256, 259, 260, 269

Ehrenfest relation, 24

Ehrenfest slope, 22-24

Einstein formula, 229

elastic
elastic anisotropy, 70-71, 71-72
elastic constant, 23, 51, 52-53, 57, 59, 61, 74
elastic constant tensor, 392
elastic deformation, 29, 34, 51, 52, 75
elastic lithosphere, 332
elastic material, 43
elastic strain energy model, 177
elasticity, 51

electric
electric charge, 91, 92-93
electrical conductivity, 185, 189-190, 383, 384
electron backscattered diffraction, 255, 256

electrostatic energy, 177

energy, 63
energy dissipation, 32

enthalpy, 14

entropy, 14, 15, 16, 17, 18, 23, 29, 30
configurational entropy, 16, 27
entropy production, 14, 32

equation of motion, 392

equation of state, 18

error function, 311

etch pit, 93

Euler angle, 258, 259, 260

exponential flow, 340, 345

extensive quantity, 16
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extensive variable, 17, 31
extrinsic defect, 76

fabric, 255
fabric development, 190
fabric diagram, 268-269
fabric transition, 268
fault, 115
faulting, 115-116
Fick’s law, 30, 31, 123-124
Fick’s first law, 123
Fick’s second law, 124
film, 211
finite amplitude instability, 290-292
first principle of thermodynamics, 13
first-order phase transformation, 23, 72, 271, 280, 286
first-order transformation, 23, 272
flexural rigidity, 328, 352
Flinn diagram, 10, 11
flow law, 164
fluctuation, 29
foliation, 11, 257
foliation plane, 11
foliation/lineation, 11
four-grain junction, 138, 141
Fourier’s law, 30, 309
Frank energy criterion, 88
Frank-Read source, 155, 329
free oscillation, 324, 364, 400, 410
Frenkel pair, 79, 79-80, 81
frequency-dependent modulus, 201
frequency-dependent phase-lag, 201
friction
friction coefficient, 116, 117
frictional heating, 310
FT-IR, 196
fugacity, 17, 18, 18-20, 28, 168, 182
fugacity coefficient, 18, 22
fugacity of water, 20, 21, 22

gas-medium apparatus, 102, 106

generalized force, 30, 30-32

geochemical reservoir, 361

geodetic observation, 306

geoid, 332, 333
geoid anomaly, 332, 334, 335, 336, 337
geoid kernel, 334

geometrical hardening, 299

geometry of partial melt, 227

Gibbs free energy, 14, 15, 18, 21, 23, 24, 25, 29, 77, 87

Gibbs phase rule, 24, 27

Gibbs—Duhem relation, 16

glide control model, 160, 192

glide plane, 102

Goetze criterion, 120

grain boundary, 29, 31, 75, 76, 94-98, 126, 132, 134, 136, 155,
187, 200, 202, 206
grain-boundary charge, 97-98
grain-boundary ledge, 97
grain-boundary migration, 232, 233, 243, 246, 262, 265,
266, 299
grain-boundary mobility, 234
grain-boundary process, 100
grain-boundary sliding, 123, 130, 136-137, 138, 139, 140,
141, 206-207
high-angle boundary, 94, 243
low-angle boundary, 94, 243
grain growth, 100, 188, 190, 232, 233, 236, 236242, 253, 297,
298, 342
abnormal grain growth, 240
normal grain growth, 236-237, 239, 240
grainsize, 36, 100, 101, 123, 126, 130, 134, 139, 226, 232-254,
271, 273, 274, 286, 295, 317, 318, 320, 322, 338, 340, 341,
342, 354, 357, 358, 362, 385
grain-size distribution, 101
grain-size reduction, 265, 267, 295, 301, 359
grain-size sensitive creep, 130
gravity, 3
gravity field, 3, 305, 324, 331, 333, 365
gravity potential, 332
Greenwood—Johnson model, 281-283, 286
Griggs apparatus, 106, 171, 188, 345
growth, 251-245
Griineisen parameter, 56, 63, 64, 65, 66, 67, 175, 177, 180, 208,
373,374, 375
thermodynamic Griineisen parameter, 57

Handy’s model, 220

hardness, 111

hardness test, 111

harmonic oscillation, 64

Harper—Dorn creep, 144, 145, 160-161, 164
hep, 362

heat flux, 314

Helmholtz free energy, 14, 63
heterogeneity, 363-390

high diffusivity path, 126-127

high pressure, 58

high spin, 61

high temperature, 102-103
high-temperature plasticity, 171-173

Hill average, 216

HIP, 100

Hoff’s analogy, 215

homogeneous nucleation, 250

homologous temperature, 178, 277, 280, 358
homologous temperature scaling, 176, 177-178, 193
Hooke’s law, 52-53

hot-isostatic-pressing, 100

hotspot, 401
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hydrated jog, 192 jog, 90-91, 151, 152, 154, 165
hydrated kink, 192 joint inversion, 386
hydro-isostasy, 331 Jordan-Handy mode, 219-220
hydrostatic equilibrium, 306
hydrostatic stress, 3 Kikuchi pattern, 256
hydrous mineral, 318 kinetics, 23
kinetics of chemical equilibrium, 345
ICB, 312 kink, 88, 90-91, 146, 206
ideal gas, 18, 20, 22 geometrical kink, 91, 147, 149, 206
ideal solution, 18 kink density, 91
ilmenite, 26, 84, 409 Knoop indenter, 111
impurity, 98 Kramers—Kronig relation, 41, 201
impurity atom, 149-151, 154 Kroger—Vink diagram, 80-82
impurity drag, 234-235 Kroger—Vink notation, 79, 80
inclusion, 237, 264 Kronecker’s delta, 4, 52
anisotropic inclusion, 219
incompatible element, 197 Lame’s constant, 52
infrared spectroscopy, 104, 184 lateral heterogeneity, 51, 363
inhomogeneous nucleation, 250 lattice strain, 107
inner core, 232, 254, 278, 321, 338, 362, 402, 408, 410411 lattice vibration, 16, 17, 32, 33, 51, 59, 61, 64
inner core boundary, 312 lattice-preferred orientation, 12, 36, 85, 139, 141, 246,
inner core rotation, 322, 362 255, 255-270, 300, 318, 362, 386, 391, 392, 402,
intensive parameter, 30 405407, 408
intensive quantity, 16 law of mass action, 13, 21, 22, 80, 81, 82, 183, 185
intensive variable, 31 layered structure, 391, 402, 403-405, 407
interconnected weak layers, 220 LBF, 220
interconnectedness, 222 ledge, 139, 234
interface, 29 Lehmann discontinuity, 318, 358, 386
interface reaction, 135, 136 Levy-von Mises equation, 37
interface-reaction-controlled creep, 135 Levy—von Mises flow law, 113
interfacial boundary, 250 Levy—von Mises formulation, 329
interfacial energy, 250 Lifshitz—Shikin theory, 140-141
internal energy, 13, 15, 29 light element, 321, 322
internal loading, 323 Lindemann’s law, 178
internal load cell, 106 linear instability analysis, 292
interphase boundary, 225 linear rheology, 329
interstitial atom, 75, 76 linear-variable-displacement-transducer, 105
intirinsic temperature derivative, 64 lineation, 11, 257
intrinsic defect, 76 line-tension, 155
invariant of stress tensor, 5, 36 liquid—solid contact, 97
inverse pole figure, 257 liquidus, 24, 197
ionic crystal, 30, 31, 71, 171 lithosphere, 288, 317, 325, 327, 328, 350, 351, 354
ionic radius, 27, 70, 71, 277 lithosphere—asthenosphere structure, 317, 339, 351
ionic solid, 78-82, 132 lithosphere—asthenosphere system, 338
ionicity, 71 lithosphere—asthenosphere transition, 351, 354, 355
irreversible, 30 load cell, 105
irreversible process, 13, 14, 29-32 load transfer, 226
island structure, 136 load-bearing frame, 220
isomechanical group, 275-280 local equilibrium, 29
isostasy, 332-333 localization, 288-301
isothermal elastic constant, 55 localized deformation, 288, 351
IWL, 220 long-term creep, 325, 326
long-term viscosity, 326
jacket, 101, 102 Love wave, 397
J-index, 260, 261 lower continental crust, 317
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lower crust, 254, 408 Nabarro model, 159
lower mantle, 130, 254, 306, 317, 320, 325, 360-361, 389-390,  Nabarro-Herring creep, 130-132, 278
402, 409-410 NaCl structure, 86
low-spin, 61 NaCl-type crystal, 85
low-temperature plasticity, 161-162, 166, 171 Navier—Stokes equation, 327
low-velocity zone, 213, 351 necking instability, 289, 294
ultra-low velocity layer, 320 Nernst field, 129
ultra-low velocity region, 213 neutron diffraction, 257
ultra-low velocity zone, 385 nominally anhydrous mineral, 181
LPO, 85, 246, 255, 256, 258, 262, 263, 264, 265, non-hydrostatic stress, 28, 29
266, 268, 269, 270, 300, 402, 405, 406, 407, 408, non-ideal gas, 18
409, 410, 411 non-linear rheology, 34, 36-38, 328, 337
Liders band, 289, 298 non-stoichiometry, 27, 28
LVDT, 105 normal strain, 8
normal stress, 5-6, 29
machine stiffness, 291-292 normalization parameter, 277
Madelung constant, 68, 69 nucleation, 250-251
magnetic field, 305, 322, 411 nucleation and growth, 232, 233, 247, 250
mantle, 317
mantle convection, 301, 316, 323, 335 oceanic crust, 317, 319
mantle viscosity, 336 oceanic lithosphere, 350, 352, 353
martensitic transformation, 250 oceanic upper mantle, 357, 358, 408
Maxwell model, 42, 43, 45 ODF, 258, 259, 260, 261, 269
Maxwell relation, 15, 25, 57, 63 OH bond, 184
Maxwell time, 42, 202, 354 OH dipole, 184
mechanical equation of state, 38 olivine fabric, 409
mechanical microprobe, 111 A-type fabric, 408, 409
melt, 408 B-type fabric, 409
melt geometry, 384 C-type fabric, 409
melt pocket, 210, 211 Onsager reciprocal relation, 31, 32, 125, 128
melt tube, 211 optical mode, 64
melt-induced anisotropy, 410 opto-elastic technique, 58
fraction of melt, 197, 355, 372 orientation distribution function, 258, 260
melting, 24, 27 orientation of shear zone, 292-293
batch melting, 197 oriented crystallization, 265
degree of melting, 197, 355, 356 oriented growth, 265
eutectic melting, 27 Orowan equation, 145, 156, 158, 159, 284, 285, 329
fractional melting, 197, 198, 356 Ostwald ripening, 236, 238-239, 240
Mg#, 382 outer core, 312, 320, 361-362
micro-crack, 115-116 oxide activity, 28, 81, 82, 103
microstructure, 226 oxygen fugacity, 21, 22, 28, 80, 82, 101, 103
mid-ocean ridge, 352, 366, 367, 370, 382, 384, 388 oxygen fugacity buffer, 22
Miller index, 56
M-index, 261 paleo-oceanic crust, 405
mineral physics, 338 paleopiezometer, 108, 244, 248-249
misorientation, 259 partial melt, 210, 212-213, 214, 408
mixing, 361 partial melting, 24, 197, 213, 315, 317, 318, 320, 342, 354-357,
Moho, 317 370, 380, 384-385, 387, 390, 408
Mohr-circle construction, 118 partial molar thermodynamic potential, 15
Mohr’s circle, 5-6 partially molten material, 51, 199, 210-213, 227-231
moment of inertia, 331 partitioning of an element, 98
M-site vacancy, 129, 183 Paterson apparatus, 345
multi-component aggregate, 341 Pauling’s rule, 70, 71
multi-component system, 5-6, 24 Peach—Koehler force, 32, 33, 88
multi-phase material, 214-231 Peclet number, 309
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Peierls mechanism, 122, 162, 166, 174, 175-176, 192, 340, 345
Peierls potential, 119, 146, 147, 148, 340
Peierls stress, 143, 145, 146-149, 150, 157, 160, 161, 162, 164,
171, 204, 205, 206, 274, 275
percolation, 222-224
percolation threshold, 222, 224, 231
peridotite, 317, 318, 348, 405
permeability, 228
PH wave, 404
phase diagram, 25-28, 268
phase lag, 40, 210
phase transformation, 22-24, 26, 72, 233, 249-253, 271-287,
319, 341, 342, 374, 375, 381, 382
phenomenological coefficient, 30, 31
phenomenological theory, 34
phnon density of state, 59
physical dispersion, 42
pinning, 154, 206
pinning point, 205
pipe diffusion, 159-160
plane strain, 10, 11
planet, 316
plastic anisotropy, 51, 279
plastic deformation, 34-36, 99113, 114-122, 143-167,
168-198, 214-231, 271-287, 288-302
plastic flow, 3, 6, 30, 51, 75, 99, 114, 119, 188
plastic flow regime, 115, 119, 121, 339
plate tectonics, 122
plume, 350
point defect, 31, 32, 75, 76-82, 125, 126, 182, 202, 361
Poirier model, 283-286
Poisson’s equation, 92
Poisson’s ratio, 52, 53, 321
polarization, 397
pole figure, 257
polycrystalline aggregate, 162, 163
polycrystalline material, 12, 32, 51
polycrystalline sample, 100
polyhedral model, 70-71
pore pressure, 116
pore-fluid pressure, 102
porosity, 100
Portevin—Le Chatelier effect, 151, 289, 298
post-glacial crustal uplift, 337
post-glacial rebound, 136, 140, 163, 323, 324, 326, 328, 334,
335, 337,352
power law, 339
power-law behavior, 208
power-law creep, 165, 166, 174, 175, 340, 341
power-law dislocation creep, 171, 175, 176, 278
power-law rheology, 109
Preliminary Reference Earth Model, 306
PREM, 306, 307, 318, 363, 365
pressure, 3, 102, 189
pressure dependence of activation volume, 175, 180181

pressure derivative, 61

pressure shadow, 141

pressure solution creep, 130, 135-136, 267
primary recrystallization, 254

principal strain, 9, 10, 11

principal stress, 4-5

principle of minimum entropy production, 32
pure shear, 3, 85

PV wave, 404

P-wave velocity, 52

0,45, 46, 47,200, 201, 321, 324, 326, 362
Q factor, 41, 324
07!, 200

radial anisotropy, 404

radioactive heating, 312

rate and state dependent friction, 117
Rayleigh number, 309

Rayleigh wave, 397, 399, 400, 401, 408
RDA, 105

recovery, 155, 188

recrystallized grain size, 244, 249
relative sea level, 326, 330

relaxation process, 39

relaxation time, 39, 45, 47

resolved shear stress, 83

Reuss average, 216, 218, 287
reversible, 29

reversible process, 14

Rys, 373, 381, 390

rheologically critical melt fraction, 231
rigid body rotation, 3, 7, 8, 85
rotational deformation, 3, 11
rotational deformation geometry, 11
rotational Drickamer apparatus, 105, 106, 274
R,p, 373

R,s, 373,378, 379, 380, 381, 382

Rs/p, 368, 373, 377, 379, 380, 381, 382, 384, 390, 405

RSL, 330, 331

S wave, 397

S (P), 397

Sachs average, 216

Sachs model, 218

saddle point, 32, 33

sample preparation, 99-101
sandwich method, 100, 101, 112
S—C mylonite, 11

scaling, 276

scaling law, 268, 270, 276, 277, 278, 286
Schmid factor, 83, 84, 88, 233
Schmid-Boas relation, 263
Schottky defect, 79, 133, 171, 180
Schottky group, 176
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Schottky pair, 78-79

ScS, 397

sea-level change, 323

second invariant of deviatoric stress, 6
second invariant of stress, 285

second invariant of the deviatoric stress tensor, 281, 283

second principle of thermodynamics, 14
secondary phase particle, 235

secondary recrystallization, 254
secondary-ion-mass-spectrometer (SIMS), 184
secondary-ion-mass-spectroscopy (SIMS), 104

second-order phase transformation, 23, 73, 74, 271, 286-287

second-order transformation, 23, 272
sectioning effect, 101

segregation, 98

seimic wave propagation, 392-398

seismic anisotropy, 51, 53, 61, 213, 254, 255, 329, 337, 353,

354, 359, 360, 391-411
amplitude of anisotropy, 401

azimuthal anisotropy, 393, 395, 397, 398-399, 409

polarization anisotropy, 393, 399-401, 409
radial anisotropy, 404
seismic lithosphere, 352
seismic tomography, 61, 363, 365, 370, 387, 391
seismic wave, 305, 324
P wave, 397, 401, 408
S wave, 52

seismic wave attenuation, 34, 199-213, 321, 323, 324, 337,

372,373
seismic wave propagation, 51
seismic wave velocity, 23, 47, 51, 61, 214, 363
SH wave, 396, 397, 398, 405
SV wave, 396, 397, 398, 399

seismological observation, 306-309, 312-314, 323-326,

363-390, 391-410
self-consistent approach, 214-231, 263, 264
self-consistent model, 221
self-diffusion, 144
SEM, 102, 164
semi-brittle behavior, 345, 351
semi-brittle regime, 120-122
semiconductor, 149
sense of shear, 267
sensor, 99
servo-control system, 104
servo-controlled actuator, 109
Shannon—Prewitt ionic radius, 61
shape-preferred orientation, 402

SPO, 402, 408
sharpness of the boundary, 365
shear band, 292
shear localization, 121, 226, 232, 288, 289, 295
shear modulus, 52, 86
shear strain, 3, 8
shear stress, 5-6, 52

shear wave splitting, 399, 400, 401, 409
shear zone, 300
sheared lherzolite, 318
SH-SV polarization anisotropy, 400
simple shear, 3, 10, 11, 37, 264, 292
simple shear deformation, 112-113
Si-site vacancy, 183
site percolation, 223
SKS, 397
SKS wave, 399, 400
slip, 82, 263

slip direction, 82

slip plane, 82

slip system, 82, 83, 87, 100, 148, 162, 258,

269, 360, 410
Snoek peak, 203
soft mode, 74
solar nebula, 316
solar system, 305, 316
solid-medium apparatus, 103
solid skeleton, 228
solid solution, 27, 401
solidus, 24, 178, 197, 354, 356
solubility, 181
solute atmosphere, 298
solvus, 27
Soret effect, 31
S—P mylonite, 299
specific heat, 25
spheroidal mode, 365
splitting function, 364
splitting of peaks, 400
SPO, 402, 408
stability of deformation, 137
stacking fault, 76, 83, 89
stagnant-lid convection, 350
standard linear solid, 44
stationary state, 32
statistical mechanics, 29
statistical physics, 33, 109
steady state
steady-state creep, 136
steady-state deformation, 35, 110
steady-state dislocation creep, 157-161
steady-state flow, 38
stereographic projection, 257
Stirling’s formula, 16, 77
stochastic process, 76
stoichiometry, 28, 133, 134
strain, 3, 7, 7-12
dilatational strain, 3
Eulerian strain, 7
finite strain ellipsoid, 267, 268
Lagrangian strain, 7
strain ellipsoid, 9, 10, 11
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strain (cont.)
strain energy, 29
strain gradient, 90
strain hardening, 38
strain marker, 101
strain partitioning, 226
strain tensor, 7-8, 9
strain-induced grain-boundary migration, 246
strain rate, 35
constant strain-rate test, 108
stress, 3, 4, 12, 34, 35
chemical stress, 160
constant stress test, 109
deviatoric stress, 3, 6, 29, 31, 104
equivalent stress, 37
internal stress, 38, 111, 145, 152, 164, 280, 281, 283
internal stress—strain, 271
stress concentration, 114, 203, 229, 299, 345
stress exponent, 101, 165, 221
stress invariants, 4-5
stress partitioning, 226
stress relaxation function, 40
stress-dip test, 111, 164
stress-relaxation test, 110-111
stress—strain curve, 110
stress—strain distribution, 214, 215
subboundary, 96
subduction
subducted slab, 23, 334, 359, 360, 370, 389, 410
subduction zone, 334, 367, 409
subgrain, 96, 158, 243
subgrain boundary, 158, 243, 246
subgrain growth, 248
subgrain rotation, 243, 246, 248, 265
superplasticity, 109, 129-142, 266, 267, 288-301, 360
structural superplasticity, 137
superplastic creep, 266
superplastic deformation, 264
superplastic flow, 123
transformational plasticity, 137, 280-286, 359
surface force, 4
surface reaction, 236
surface tension, 96, 233
surface topography, 328
surface wave, 317, 351, 364, 366, 399, 408
Love wave, 397
Rayleigh wave, 397, 399, 400, 401, 408
Suzuki effect, 151
synchrotron-based technique, 108
systematics, 275
Szigetti relation, 177

Taylor
Taylor average, 216
Taylor factor, 299

Taylor model, 218
Taylor—Bishop—Hill model, 264
tectonic field, 408
TEM, 93, 97, 102, 196, 273
tensor
fourth-rank tensor, 53
second-rank tensor, 3, 4, 53
ternary system, 81
terrestrial planet, 314
texture, 255
thermal activation, 33
thermal defect, 76
thermal diffusion, 207
thermal expansion, 23, 25, 56, 61, 63, 66, 374
thermal lithosphere, 352-353
thermal pressure, 56
thermal runaway instability, 294-295, 305-322
thermally activated motion, 35, 76
thermally activated process, 13, 32-33, 123, 125
thermo-chemical environment, 102-104
thermocouple, 103
thermodynamics, 13
thermodynamic force, 31
thermodynamic Griineisen parameter, 57
thermodynamic potential, 15
thermoelasticity, 207-208
thickness of grain boundary, 97
thin film, 136
thin fluid film, 136
tidal deformation, 324
tidal dissipation, 199
tilt boundary, 94
tomography, 364
topography, 385
topography on discontinuity, 385-386, 388
torsion apparatus, 99
torsion test, 99, 100, 101, 112-113
transformation kinetics, 190
transformation plasticity, 280-286
transient behavior, 140
transient creep, 38, 46, 143, 146, 156, 326, 329-330, 337
transient diffusional creep, 203
transient dislocation creep, 204
transition zone, 254, 271, 306, 312, 317, 319-320, 336,
359-360, 386, 387, 388-389, 401, 405, 409
transmission electron microscope, 93, 97, 164
transpression, 409
transverse isotropy, 400, 404, 407
trench, 409
tri-axial compression, 3, 37, 112
tri-axial compression test, 100, 112
tri-axial testing apparatus, 99
twin boundary, 207-212
twinning, 122, 162, 263, 406
twist boundary, 94
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two-phase material, 215, 299 Voigt average, 216, 218
two-phase mixture, 405 Voigt model, 43, 44
Voigt notation, 53
ultra-low velocity region, 213, 320, 385 volatile, 314, 318
ultra-mylonite, 232 von Mises condition, 85-86
ultrasonic technique, 58 vorticity, 8, 11
ultrasonic wave, 58, 200
uni-axial compression, 37 Walsh mechanism, 211
unrelaxed model, 281 waveform inversion, 364
upper mantle, 130, 254, 306, 317, 350358, 382, 387-388,408-409  Weertman model, 159
Urey ratio, 310 wetting behavior, 230
whole mantle convection, 316

V*, 345 work hardening, 88, 110, 145, 146, 149, 155, 157, 188, 285,
vacancy, 29, 75, 76, 80, 182 286, 293, 299
variational principle, 216, 217 work softening, 188, 293
velocity of elastic waves, 41, 58
Venus, 322, 346 X-ray, 256
vibrational entropy, 17, 29 X-ray diffraction, 57, 99, 106, 107, 108
Vickers indenter, 111
viscoelasticity, 39, 199, 202 yield stress, 33, 116, 148, 161, 351
viscosity, 339 yielding, 35

effective viscosity, 36, 37, 342, 354

viscosity profile, 360 Zener model, 43, 44, 45, 47

viscosity tensor, 36 Zener peak, 203

viscosity-depth profile, 336 Zener pinning, 225, 237-238, 296, 358
viscous motion of melt, 210 zirconia sensor, 104
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