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40Ar/39Ar method, 58
Acasta Gneiss, 396
accommodation space, 60
accommodation zones, 120
accretionary orogens, 277
accretionary prism, 247
accretionary wedge, 247, 278
achondritic, 374
acoustic impedance, 68
Adria, 346
Alice Springs orogen, 321
Allende meteorite, 372
allochthonous, 292
allochthons, 312
Alpine Fault, New Zealand, 229
Alps, 342
Altai, 321
Amazon drainage, 300
Amazonia, 364
Andes, 285
apparent polar wander paths, 107
arc. See magmatic arc
arc collisions, 280
arc splitting, 208
Archean lithosphere, 405
Archean tectonics, 394
Argand, Émile, 342
asteroid belt, 374
asthenosphere, 80

melt, 81
melting, 182
viscosity, 81

aulacogens, 120
Australia, 321
autochthonous rocks, 312

back-arc region, 251
backbulge, 330
backstripping, 167
back-thrusts, 308
Baja California, 221, 223–224
balancing, 310
Baltica, 359
basal drag, 30
basal thrust, 307
Basin and Range, 62, 131, 296, 337
basins, 60

back-arc, 62
collapse, 62

fault-bend, 63
forearc, 62, 248
foreland, 62, 329
intermontane, 332
intracontinental, 7
passive margin, 62
rift basins, 61, 141
stepover, 63
strike-slip, 63
supradetachment, 335
suprasubduction, 191
trench, 62

bend faults, 245
black smokers, 186
Bolivian Orocline, 286
Borborema Province, 158, 163, 233
borehole breakouts, 28
Brazil, 233
breakup

continental, 150
sequence, 169
unconformity, 168

Briançonnais microcontinent, 345
brittle–ductile transition, 27
brittle–plastic transition, 27
bulk silicate Earth, 41, 43, 375

Caledonian–Appalachian orogenic system, 110
Caledonides, 359
Canadian shield, 234
Cascadia orocline, 295
channel flow, 318, 357
Chihuahua, 372
China, 323
chondrite, 54
chrons, oceanic crust, 106
climate and plate tectonics, 108
collisional orogens, 277
compatible elements, 54
compressible materials, 20
conduction, 44–45
conjugate margins, 153
continental drift, 90
continental freeboard, 38
Continental growth, 387
continental margins

passive, 150
rifted, 150
transform, 174, 220

continental subduction, 315
contourites, 172
contraction, uniaxial, 15
convection, 44, 49
core, 83

inner, 84
outer, 84

core complexes, 131
cosmogenic isotopes, 59
coupling, crust–mantle, 163
critically stressed crust model, 32
crust

ancient shields, 28
continental, 77
juvenile, 409
oceanic, 78

crustal
contamination, 54
generation, 388
growth, 387, 403, 411
recycling, 388
reworking, 386, 388, 396

Dead Sea basin, 228
Dead Sea transform fault, 228
décollement, 307
deformation, 14

ductile, 14
elastic, 14, 20
frictional ductile, 21
non-frictional ductile, 21
partitioning, 283
permanent, 14, 21
plastic, 21
viscous, 21

delamination, lithospheric, 80
Denali, 299
depleted mantle, 185
depth-dependent extension, 161
detachment folding, 309
detachment zone, 336
diffusion, 21

creep, 21
dislocations, 21
downwelling, 323
drift stage, 150
ductile, 14
dunite, 184
duplex, 308
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dynamic topography, 30, 61
dynamics, 12

Earth, 5
East African rift system, 86, 95, 115, 122, 126, 

129, 131, 138, 141
East Anatolian Fault, 227
East Pacific Rise, 223
eduction, 316, 320
elastic modulus, 20
elastic thickness, 20, 244
electromagnetic method, 75
Equatorial Atlantic margin, 174
escape tectonics, 227, 354
Euler pole, 103

finite, total, 103
incremental, 104
most recent, 104
present-day, 104

Euler vector, 103
exhumation, 60, 281
extension, uniaxial, 15
extensional collapse, 319, 355

fast spreading, 187
faults, 25

cementation, 139
conjugate sets, 233
continental strike-slip, 215
dip, 140
geometry, 140
gouge, 139
linkage, 63, 137
normal, 25
reverse, 25
spacing, 133
strength, 138
strike-slip, 25, 216
zone, 25

feldspar, 27
fixists, 90
flexural basin formation, 61
flexural bulge, 244
flexural rigidity, 244
flow, 16

cataclastic, 21
flysch, 330
flysch deposits, 62
focal mechanism, 29
fold nappe, 314
folds, 23

drag, 24
fold–thrust belts, 242, 307
foliation, 22
footwall uplift, 143
force, 12

body, 12
electromagnetic, 12
gravity, 12
nuclear, 12
surface, 12

forebulge, 330
foredeep, 330
foreland, 307

pro-foreland, 307
retro-foreland, 307

fracture zones, 97, 196, 209
curved, bent, 209
seismicity, 211

fractures, 24
drilling induced, 28
extension, 24
shear fractures, 24

friction, 12

geocentric axial dipole (GAD)  
hypothesis, 107

geodynamics, 2, 12
geoid, 73
geophones, 68
geosyncline theory, 90
geotectonics, 2
geotherm, 39
geothermal gradient, 39
gliding, 172
global stress pattern, 30
Gondwana, 112, 417
GPS, 101
granite–greenstone terranes, 394
Granite–Rhyolite Province, 411
gravity, 12, 36
gravity data, 73

Bouguer anomaly, 73
free-air anomaly, 73

gravity spreading, 172
Great Glen Fault, 220
Great Slave Lake shear zone, 234
Greater Himalayan Sequence, 350
Greater India, 349
greenstone, 187
greenstone tectonics, 398
Grenville orogen, 363

Hadean, 371, 377–378
Hadean tectonics, 378
Hafnium isotopes, 382
Hawaii, 102
Hawaiian–Emperor Seamount Chain, 182
heat

conduction, 44–45
convection, 44, 49
diffusion equation, 49
global production, 42
planetary, 42
primordial, 41, 43
radiogenic, 41, 43

heat flux, global, 40
heat transfer, 44
Helvetic nappes, 342
Himalaya–Tibet orogenic system, 349

collision, 352
Main Boundary Thrust, 349

Main Central Thrust, 349
Main Frontal Thrust, 349

hinterland, 312
hotspot trails, 102
hotspots, 7, 98
hydraulic fracturing, 29
hydrophones, 68
hyperextension, 154

Iapetus Ocean, 110, 359, 417
Iceland hotspot, 182
imbricate structure, 308
impact craters, 7
incompatible elements, 54
incompressible material, 20
indenter tectonics, 354
Indian craton, 349–350
Indus–Tsangpo suture, 349–350
instantaneous stretching axes, 16
intracontinental basins, 7
intracontinental orogeny, 7, 277, 320
intracrystalline slip, 21
island arcs, 97
isostasy, 37, 61

Airy, 37
Pratt, 37

Itsaq, 396

Jack Hills, Australia, 380
Japan, 283
Jason, 83, 100, 418
Jatobá–Tucano–Recôncavo rift, 174
J-structures, 199

Kenorland, 112
kinematic, 2

Laramide orogen, 324
large igneous provinces (LIPs), 99, 129
Laurentia, 359, 364, 409
Lebanese Restraining Bend, 229
Lesser Himalayan Sequence, 349
lineation, 23
lithosphere

continental, 78
lithosperic mantle, 79
lower boundary, 80
oceanic, 78, 180
strength, 162
thickness, 80
thickness, oceanic, 180

lower plate, 314
low-T thermochronology, 59

fission-track method, 58
(U–Th)/He, 59

magma
calc-alkaline, 131
crystal fractionation, 53
crystallization, 53
enriched, 54
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fractionation, 126
mixing, 54, 126
tholeiitic, 131

magma ocean, 375
magmatic arcs, 97, 249
magnetic anomalies, 74
magnetic data, 74
magnetotelluric method, 76
mantle, 78

asthenosphere, lower, 83
asthenospheric, 80
convection, 52, 90
depleted, 54
dripping, 80
foundering, 80
lithospheric, 79
minerals, 82
plumes, 99, 126
serpentinization, 154
wedge, 242
xenoliths, 76, 220

mantle dynamics, 2
Mars, 4
Mazatzal Province, 411
McKenzie model, 133, 167
melt, 53

juvenile, 383
melting, 53

decompression, 183
fractional, 53
partial, 183

Mercury, 5
mesosphere, 83
metamorphic core complexes, 336
metamorphic facies, 56
meteorites, 372, 374
microcontinents, 283
Mid-Atlantic spreading ridge, 182
Midcontinental rift system, 135
mid-ocean ridges, 96
mobilists, 90
Moho, 78

geophysical, 78
petrologic, 78
reflection, 78

molasse, 331
molasse deposits, 62
Moon, 4, 374
MORB, 54, 184

enriched, 184
Morgan, Jason, 418
mountain belt, 276

climate, 298, 326, 328
drainage, 329
ecosystem, 300
erosion, 326

Mt. McKinley, 299

nappes, 333
neptunists, 68

New Madrid, 320
North American Cordillera, 291–292, 

295–296
North Anatolian Fault, 227
North Sea rift, 135, 141
Nulliak–Uivak, 396
Nuna, 112, 408
Nuvvuagittuq terrane, 396

obduction, 190–191
ocean crust

metamorphism, 187
ocean-floor metamorphism, 187
ocean-floor spreading, 187

fast, 187
oceanic core complexes, 188
oceanic crust, 180

core complexes, 188
cumulate layer, 184
dike complex, 184
formation, 182
fracture zones, 196

oceanic plateaus, 182
olivine, 27
ophiolites, 78, 181, 190

metamorphic sole, 191
Penrose model, 181
pseudo stratigraphy, 181

orocline, 342
orogen

accretionary, 277
climate, 328
collisional, 306
intracontinental, 320
plateau development, 318, 367

orogenic belt, 276
orogenic heating, 316
Oslo rift, 129
overcoring, 29
oxygen isotopes, 381

paleomagnetism, 105
paleopiezometer, 26
Pan-African orogeny, 417
Pangea, 92, 95, 418
Paraná-Etendeka LIP, 174
par-autochthonous rocks, 312
particle paths, 16
passive margins, 149

asymmetric, 153
conjugate, 153
crust–mantle coupling, 163
distal domain, 153
divergent, 153
earthquakes, 164
gravity-driven deformation, 172
hyperextended, 154, 159, 163
magma types, 159
magma-poor, 153, 155, 159
narrow, 153, 163
necking domain, 153

postrift sediments, 152
proximal domain, 153
sedimentation, 166
sediment-starved, 168
sequence stratigraphy, 168
South Atlantic, 173
subsidence, 167
symmetric, 153
synrift deposits, 152
transform, 153
transtensional, 153
volcanic, 153, 155
wide, 153, 163

pebble accretion, 373
Penninic nappes, 344
Penokean Orogen, 410
perovskite, 83
Petermann orogen, 321
Phanerozoic tectonics, 417
Piedmont–Ligura, 346
piggyback basins, 332
Pilbara granite–greenstone  

terrane, 396
plagiogranites, 184
planetary disk, 372
planetesimal bodies, 373
plate boundaries, 93, 95

conservative, 95, 97
constructive, 95
convergent, 95–96
destructive, 95
divergent, 95–96
transform, 95

plate motion, 101
absolute, 101
reference frames, 103
relative, 101

plate reconstructions, 112
plate tectonics, 2
plates

of the Earth, 93
tectonic, 93

plutonists, 68
Poiseuille flow, 318
post-perovskite, 83
postrift, 62
pressure, 36
pressure solution, 21
primordial heat, 41, 43
Proterozoic tectonics, 406
provenance analysis, 59, 294
prowedge, 307
pseudosections, 56
pure shear, 15
Pyrenees, 326

quartz, 27

radioactive decay, 41
radiogenic heating, 41
recrystallization, 21

magma (cont.)
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bulging, 22
dynamic, 22
grain boundary migration, 22
static, 22
subgrain rotation, 22

Red Sea rift, 153
relay ramp, 137
restoration, 310
retrowedge, 307
rheology, 19, 26–27

banana split model, 27
collision zones, 28
jelly sandwich model, 27
oceanic crust, 28
rifted margin, 28
rifts, 28

ridge push, 30
Riedel shears, 216
rifted margin. See passive margins
rifting

active, 122
back-arc, 124
breakup stage, 150
doming, 122
extension rate, 163
initial stage, 144
initiation, 121
intracontinental, 124
magmatism, 126
McKenzie model, 133, 167
oblique, 137
orogen-related, 125
passive, 122
postrift stage, 146
pure-shear model, 141
simple-shear model, 141
South Atlantic, 173
structural inheritance, 163
subduction systems, 124
subsidence, 142
synrift stage, 144
transform-fault systems, 124
uniform stretching model, 167
uplift, 142
Wernicke model, 141

rifts, 120
aulacogens, 120
central graben, 120
doming, 143
East African rift system, 141
extension, 132
failed, 120
mineral resources, 135
narrow, 131
Oslo rift, 129
postrift, 142
prerift, 141
Red Sea, 153
shoulder, 120
synrift, 142
terraces, 120

transfer zones, 120, 140
Tucano rift, 141
wide, 131

rift-to-drift transition, 150
Rodinia, 112, 415
rotation, rigid body, 14

SAFOD, 222
San Andreas Fault, 98, 220–221

creeping central section, 225
seafloor spreading, 96, 150, 179
seamounts, 279
Seattle, 295
secular cooling, 41
seismic refraction method, 68–69
seismic resolution, 69
seismic tomography, 70

passive, 71
sequence stratigraphy, 168
serpentinization, 187
Sevier orogeny, 296
shear bands, 23
shear zones, 25
shear-wave splitting, 72, 217
shrinkage tectonics, 5
Sierra Nevada magmatic arc, 296
simple shear, 15
slab pull, 30
slate belts, 312
slip partitioning, 226
slow spreading, 187
sole thrust, 307
South Atlantic passive margin, 173
South Tibet Detachment, 350
spreading centers, 96
spreading rate, 96
spreading ridges, 96, 182

gabbro layer, 184
hydrothermal activity, 185
magma types, 184
magmatism, 182–183
melting, 182
mineralization, 186

stagnant lid, 377
Storegga slide, 172
strain, 14

ellipse, 14
ellipsoid, 15
hardening, 21
rate, 18
softening, 21
uniaxial, 15

stress, 28
deviatoric, 13
differential, 13
inversion, 29
mean, 13
paleopiezometer, 26
principal planes, 13
principal stresses, 13
stress at a point, 13

tectonic, 28
traction, 13

stretching factor, 14
strike-slip duplexes, 217

contractional, 218
extensional, 218

strike-slip faults, 216
intracontinental, 232
strike-slip duplexes, 218
transform fault, 220

structural geology, 2
stylolite, 24
subduction, 96, 239–240

erosion, 389
factory, 242
initiation, 269
metamorphism, 262
neutral, 255
oblique, 258
oceanic, 239
partial melting, 265
seismicity, 267
slab graveyards, 269

sub-Himalayan fold–thrust belt, 349
subsimple shear, 15
Suez rift, 141
Sumatra, 226
supercontinents, 95, 407
suture zone, 95, 344
synrift, 61

Taiwan, 281
tectonic overpressure, 361
tectonics, 2
tectonophysics, 2
teleseismic, 70
temperature gradient, adiabatic, 51
terrane, 292

affinity, 294
dispersed, 292
exotic, 292
suspect, 293

Tethyan Himalayan Sequence, 350
Tethys, 346
thin-skinned tectonics, 307
thrust sheets, 333
Tibetan Plateau, 232, 349
Tien Shan, 321
tonalite–trondhjemite–granodiorite TTGs, 394
traction, 13
transcurrent faulting, 198
transform continental margin, 174
transform faults, 196, 220

changes in plate motion, 202
hybrid, 220
initiation, 205
leaky, 205
seismicity, 199
sense of shear, 198
transpressional, 203
transtensional, 205
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translation, 14
transpression, 16
transtension, 16
trench, 242, 246

advancing, 271
retreating, 271

trench migration, 253
trench outer rise, 244
true polar wander, 110
Tucano rift, 141
Tuzo, 83, 100, 418
Tuzo, John Wilson, 418

ultrahigh-pressure metamorphism,  
316, 361

ultrahigh-pressure rocks, 315

ultraslow spreading  
ridges, 187

uniform extension, 16
uniform flattening, 16
U–Pb isotopic system, 58
uplift

rock uplift, 281
Surface uplift, 281

upper plate, 314

velocity field, 16
Venus, 4
viscosity, 21

asthenosphere, 81
volcanic arc, 62, 249
vorticity, 16

Wadati–Benioff zones, 92, 243
Walker Line, 223, 225
wedge-top basins, 332
Wegener, Alfred, 90
white smokers, 186
Wilson, John Tuzo, 110, 196
Wilson cycle, 110, 164

Yavapai Province, 410
Yellowstone, 100
yield point, 12
Yilgarn craton, 402
Young’s modulus, 20

Zealandia, 229
Zircon, 378
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