
Subject Index 
absorption, reflectance spectra, 178-l 83 
absorption bands 

crystal structure and chemistry, 
183-184 

reflectance spectra, 183 
accumulation rates, sediments in ocean 

basins, 12 
acetylene tetrabromide, ultrasonic 

velocity, 22 1 
acoustic emission, fault formation, 

131-132 
acoustic velocity 

polycrystals, 215-218 
porous rocks, 20-34 
See also sound speed 

actinides, partitioning in rock-forming 
minerals, 8 l-85 

actinolite, reflectance spectra, 184 
agglomerate, composition, 3 
aggregates, monomineralic, thermal 

conductivity, 123 
air 

velocity, 2 18 
See also water/air mixtures 

albite, synthetic, diffusion flow, 151 
phase equilibria, 174 
stability relations with clay 

minerals, 16 
albitite, equations of state, 37 
Alfisol, distribution, 14 
alkali basalts 

composition, 3 
phase equilibria, 169-170 

alkali feldspar 
abundance in continental crust, 6-7 
phase equilibria, 174 
rare-earth partitioning, 8 1 
thermal conductivity, 123 

alkali olivine basalt, partition 
coefficients, 77 

alloys, magnetic properties, 196 
aluminum silicates, thermal 

conductivity, 118 
alunite, reflectance spectra, 18 1 
amphibole/carbonate liquid, 

partitioning, 98 
amphibole 

abundance in continental crust, 6-7 
phase equilibria, 173 
thermal conductivity, 119 

weathering reactions, 15 
amphibolite 

classification, 6 
thermal conductivity, 115 

amplitude variation with offset, 
velocity model, 3 1 

andesite 
equations of state, 37 
partition coefficients, 77 
phase equilibria, 171, 173 

angle of incidence, compressional 
waves, 30 

anhysteretic remanent magnetization 
grain-size dependence for magnetite, 

199 
minerals, 198 

anisotropy 
acoustic properties, 22 
effect of thermal conductivity, 115 
See also magnetocrystalline anisotropy 

anorthite, phase equilibria, 169 
anorthosite 

composition, 2 
equations of state, 37 

anthracite, classification, 5 
antigorite, reflectance spectra, 182, 

184 
aphanitic rocks, classification, 2 
aplite, magmatic rocks, 2 
Archean, phase equilibria, 173 
arc volcanism, phase equilibria, 173 
arenites, classification, 4 
argon, solubility in silicate melts, 93 
Aridisol, distribution, 14 
arkose, classification, 4 
armalcolite, rare-earth partitioning, 94 
attenuation 

porous rocks, 20-34 
vs. frequency, 25 
vs. frequency x dynamic viscosity, 28 
vs. strain amplitude, 24 
vs. water saturation, 28 
See also shear wave attenuation; 

Stoneley wave attenuation 
augite/carbonate liquid, partitioning, 

98 
augite 

rare-earth partitioning, 96 
trace-element partitioning, 76 

Australia, Torrongo Granodiorite, 17 

AVO, See amplitude variation with offset 
azimuth, vs. compressional wave 

velocity, 23 

barium, partitioning, 83-86 
Barre granite, velocities vs. azimuth, 

23 
basaltic andesite, phase equilibria, 

171,173 
basalts 

equations of state, 37 
iron partitioning between olivine and 

liquid, 75 
phase equilibria, l68- 172 
See also alkali olivine basalt; 

andesite; eucrite; komatiite; 
MORB; shergottite 

Berea sandstone 
compressional wave velocity, 22-23 
extensional wave attenuation and 

modulus vs. product of frequency 
and viscosity, 28 

phase velocity and attenuation vs. 
frequency, 25 

Stoneley wave slowness and 
attenuation vs. frequency, 26 

beryl, reflectance spectra, 181 
beta-spine] 

rare-earth partitioning, 80-83 
trace-element partitioning, 77-78 

Biot theory, attenuation, 27-28 
Biot’s equations, poroelasticity, 220 
Biot-Gassmann theory, solid/fluid 

mixtures, 2 19-223 
biotite, reflectance spectra, 181 
bituminous coal, classification, 5 
Boise sandstone, compressional and 

shear wave velocities vs. 
temperature, 29 

bounds 
compressional wave velocity, 2 16-2 17 
electrical conductivity, 207 
fluid permeability, 224-225 
poroelasticity, 22 l-222 
See also Hashin-Shtrikman bounds 

bright spots, pore fluid, 3 1 
brittle-ductile transition, 158, 160-162 

intact rocks, 161 
brittle-plastic transition, 158, 160-162 
brittle fracture, model, 128 

229 
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bronzitite, equations of state, 37-38 
brucite, phase equilibria, 168 
Budiansky’s theory, porous silicon 

nitride, 2 15 
bulk modulus 

acoustic velocity, 215 
mixtures, 206 
nonspherical inclusions, 213-214 
polycrystals, 2 10 
pore fluid, 30 
spherical inclusions, 2 12-2 13 
See also jacketed bulk modulus; 

unjacketed bulk modulus 
bulk modulus, isothermal, porous glass, 

214 

calcite, synthetic, diffusion flow, 1.51 
abundance in continental crust, 6-7 
reflectance spectra, 18 1 

calcite rocks, power law creep 
constants, 156 

calcium, partitioning, 83-86 
carbon, See also iron-nickel-carbon 

system 
carbonaceous rocks, classification, 5 
carbonate liquid, See also 

augite/carbonate; 
olivine/carbonate 

carbonates 
magnetic susceptibility, 190 
partitioning, 97-98 
reflectance spectra, 182 
thermal conductivity, 12 1 

carbonatite, phase equilibria, 173 
carbon dioxide, shock-compressed, PVT 

data, 64 
dielectric constant, 62, 64-65 
equations of state, 68,7 1 
PVT properties, 62-65 
volume, 62-64 
See also water-carbon dioxide fluids; 

water-carbon dioxide mixtures 
Cenozoic sediments, mass by 

tectonic/sedimentary setting, 9 
cesium, partitioning, 83-86 
chalk, equations of state, 38 
charcoal, reflectance spectra, 18.5 
chemical/biochemical rocks 

abundance in continental crust, 6-7 
classification, 4 

chert, classification, 4-5 
chlorites, abundance in continental 

crust, 6-7 
chondrites, phase equilibria, 167- 168 
chromium 

partitioning, 74-78 
partitioning at ultrahigh pressures, 

78 
chrysotile, reflectance spectra, 182, 

184 

cinnabar, reflectance spectra, 180 
classification, rocks, l-7 
Clausius-Mossotti formula 

nonspherical inclusions, 208 
spherical inclusions, 207-208 

clay minerals 
magnetic susceptibility, 191 
stability relations with albite, 16 
ternary plots of A-CN-K and A-CNK-FM, 

16 
clays 

abundance in continental crust, 6-7 
equations of state, 38 

clinopyroxene 
actinide partitioning, 8 1,84-85 
high field strength element 

partitioning, 83-84 
phase equilibria, 166-168 

cobalt, partitioning, 74-78 
coercive force, grain-size dependence, 

193 
compatible elements, partitioning, 74-78 
compressibility, porous glass, 214 
compressional waves, angle of incidence 

vs. reflection coefficient, 30 
compressional wave slowness 

vs. porosity, 21 
vs. shear wave slowness, 21 

compressional wave velocity/shear wave 
velocity, vs. lithology, 22 

compressional wave velocity 
bounds, 216-217 
elastic solids, 215 
poroelasticity, 223 
vs. azimuth, 23 
vs. external confining pressure for 

water-saturated Berea sandstone, 
22 

vs. temperature, 29 
vs. uniaxial stress, 23 

compression curves, pressure-volume, 36 
compressive strength, rocks, 140 
conductivity 

mixtures, 206 
spherical inclusions, 208 

confined modulus, poroelasticity, 221 
continental crust, upper, average 

composition, 12 
phase equilibria, 17 1 
rock types and minerals, 6 

continuum models, rock failure, 130 
corundum, thermal conductivity, 123 
cotectic curve, phase equilibria, 173 
creep 

differential stress vs. temperature, 
158 

See also dislocation creep 
creep constants, power law, 156- 157 
crust 

phase equilibria, 166- 177 

rheology, 148-165 
See also continental crust; oceanic 

CNSt 

crystal chemistry, absorption bands, 
183-184 

crystal structure, absorption bands, 
183-184 

Curie temperature 
minerals, 194-195 
pressure dependence, 197 
variation with degree of oxidation, 

195 

damage models, rock failure, 130- 13 1 
Darcy’s constant, polycrystals, 224-225 
Darcy’s law, polycrystals, 224 
deformation, mechanisms, 149 
density, shock-compressed water, 5 1 
diabase, equations of state, 38 
diamagnetic magnetic susceptibility, 

rocks, 189 
diamictite, classification, 4 
diamond, thermal conductivity, 118 
dielectric constant 

carbon dioxide, 62,64-65 
water, 5 1,60-62 
water-carbon dioxide mixtures, 69-70 

dielectric permittivity, mixtures, 
207-210 

differential approximation 
formation factor, 209 
porous glass, 2 14 
porous silicon nitride, 215 

differential effective medium theory 
nonspherical inclusions, 208 
spherical inclusions, 208-2 10,2 13 

differential stress 
vs. confining pressure, 141 
vs. temperature, 158 

diffusion creep, experiments, 15 l-152 
diffusion flow, crust, 149- 15 1 
diopside 

phase equilibria, 169-170, 173 
rare-earth partitioning, 78-80 

dioritic rocks, abundance in 
continental crust, 6-7 

dislocation creep 
constitutive laws, 154 
mechanisms, 153-155 

dislocation flow, mechanisms, 152-155 
dispersion, mechanism, 26 
dolomarble, classification, 6 
dolomite 

abundance in continental crust, 6-7 
equations of state, 38 
reflectance spectra, 18 1 

dolostone 
classification, 4 
shear wave slowness, 21-22 

dunite, equations of state, 38 
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dunite, synthetic, diffusion flow, 151 
dynamic viscosity, vs. attenuation, 28 

Earth’s interior, rheology, 127- 165 
Earth, rock abundance, l-7 
eclogite 

classification, 6 
equations of state, 39 
phase equilibria, 171 

edge dislocations, cubic material, 152 
effective stress, acoustic properties, 

22 
elastic anisotropy, polycrystals, 210 
elastic constants, polycrystals, 2 1 O-2 15 
elasticity, spherical inclusions, 

212-213 
elastic moduli, polycrystals, 2 1 O-2 12 
elastic solids, compressional wave 

velocity, 21.5 
electrical conductivity 

mixtures, 207-210 
pore fluid, 209 

electrical tortuosity, pore fluid, 209 
enstatite, phase equilibria, 173 
enthalpy, water, 5 l-53 
Entisol, distribution, 14 
entropy, water, 5 1,54-55 
epidote 

reflectance spectra, 18 1 
thermal conductivity, 119 

equations of state 
carbon dioxide, 68,7 1 
rocks, 3537-42 
water, 68 
water-carbon dioxide fluids 
water-carbon dioxide mixtures, 71 

eucrite, partition coefficients, 77 
eutectic curve, phase equilibria, 173 
exchange coefficient, trace elements, 

73-74 
exchange constant, Curie temperature, 

195 
extensional wave attenuation, vs. water 

saturation, 28 
extensional wave velocity, vs. strain 

amplitude, 24 

faulting, acoustic emission, 13 1-l 32 
faulting, normal, stress, 136 
faulting, reverse, stress, 136 
feldspar 

actinide partitioning, 83 
thermal conductivity, 119 
weathering reactions, 15 
See also alkali feldspar; plagioclase 

felsic rocks 
magmatic rocks, 2 
thermal conductivity constants, 116 

Fermat’s principle, acoustic velocity, 
216 

flow 
rheology, 127- 165 
See also diffusion flow; dislocation 

flow; fluid flow 
fluid-solid interactions, frequency 

dependence, 24 
fluid flow 

attenuation, 28-29 
See also local flow; macroscopic flow 

fluid permeability, polycrystals, 
224-22.5 

fluid suspension, acoustic velocity, 215 
fluid viscosity, polycrystals, 224-225 
foliated rocks, classification, 5 
foliation, metamorphic rocks, 5 
formation factor, glass-bead packings, 

209 
forsterite, phase equilibria, 173 
Fourier’s law, thermal conductivity, 

105-106 
fracture, See also brittle fracture 
fracture strength, differential stress 

vs. confining pressure, 141 
frequency 

effect on magnetic susceptibility, 192 
vs. attenuation, 28 
vs. phase velocity and attenuation, 25 
vs. Stoneley wave slowness and 

attenuation, 26 
frequency dependence of susceptibility, 

192 
friction 

attenuation, 26-27 
rock failure, 131-136 

friction, internal 
vs. mean pressure, 133 
vs. normal stress, 134 

friction, sliding, granite, 134 

gabbro 
equations of state, 39 
phase equilibria, 17 1 

gabbro, enstatite, equations of state, 
39 

gallium 
partitioning, 74-78 
partitioning at ultrahigh pressures, 

78 
garnet 

actinide partitioning, 83 
high field strength element 

partitioning, 86 
magnetic susceptibility, 19 1 
phase equilibria, 167-168 
thermal conductivity, 118 
trace-element partitioning, 76 
See also majorite 

garnet/carbonate liquid, partitioning, 
98 

garnet granulites, phase equilibria, 17 1 

Gassmann’s equations 
phase velocity calculation, 25-26 
poroelasticity, 220-22 1 
solid/fluid mixtures, 222 

germanium 
partitioning, 74-78 
partitioning at ultrahigh pressures, 

78 
glass 

thermal conductivity, 118 
velocity, 218 

glass, porous 
bulk modulus, 214-215 
poroelasticity, 223 
ultrasonic velocity, 223 

glassy rocks 
chemical classification, 4 
classification, 2 

gneiss 
abundance in continental crust, 6-7 
classification, 5 
equations of state, 39 

gneiss, felsic, thermal conductivity, 
115 

goethite, reflectance spectra, 179 
grain size, effect on magnetic 

susceptibility, 192-194 
granite 

crustal stress, 136 
equations of state, 39 
fault formation, 132 
internal friction, 134 
phase equilibria, 173-174 
shear stress vs. normal stress, 137 
velocities vs. azimuth, 23 

granitic rocks, abundance in 
continental crust, 6-7 

granodiorite 
chemical composition of weathered 

portions, 17 
equations of state, 39 
phase equilibria, 174 

granulites, phase equilibria, 17 1 
graphite 

magnetic susceptibility, 190 
thermal conductivity, 118 

graywacke, classification, 4 
greenstone, classification, 6 
Gruneisen constant, thermoelasticity, 

219 
Gulf of Mexico, well-logs, 30 
gypsum, reflectance spectra, 18 1 

hafnium, partitioning, 83-86 
halides 

magnetic susceptibility, 190 
thermal conductivity, 12 1 - 122 

halloysite, reflectance spectra, 182 
Hashin-Shtrikman bounds 

formation factor, 209 
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polycrystals, 210-212 
porous glass, 2 14-2 15 
spherical inclusions, 207-208,212-21 
thermoelasticity, 219 

Hashin-Shtrikman-Walpole bounds, 
POlyCIJ’StalS, 211 

heat-flow direction, effect on thermal 
conductivity, 115 

heat capacity 
polycrystals, 218-219 
water, 5 1,56-58 

heat generation, rocks, 105- 124 
heat transport, rocks, 105-124 
hectorite, reflectance spectra, 182 
hematite 

grain size and magnetic properties, 
193 

reflectance spectra, 179 
Henry’s law 

argon solubility in silicate melts, 93 
trace-element partitioning, 74 

hibonite, rare-earth partitioning, 97 
high field strength elements, 

partitioning, 83-86 
highly incompatible alkali elements, 

partitioning, 84,86 
highly incompatible alkaline earth 

elements, partitioning, 84, 86 
highly incompatible elements, 

partitioning, 83-86 
Histosol, distribution, 14 
homfels, classification, 6 
Hugoniot elastic limit 

compression, 36 
silicate rocks, 3.5 

hydraulic conductivity, polycrystals, 
224-225 

hydrocarbons 
exploration, 30-3 1 
velocity, 2 18 

hydrocarbons, liquid, ultrasonic 
velocity, 2 19 

hydrothermally altered rocks, 
classification, 7 

ice 
magnetic susceptibility, 190 
thermal conductivity, 118 

igneous rocks 
magnetic susceptibility, 190 
thermal conductivity constants, 116 
See also magmatic rocks 

ignimbrite, composition, 3 
illite, reflectance spectra, 181 
ilmenite, rare-earth partitioning, 94 
Inseptisol, distribution, 14 
intermediate composition, magmatic 

rocks, 2 
iron-nickel-carbon system, 

partitioning, 87 

iron-nickel-phosphorus system, 
partitioning, 87 

iron-nickel-sulfur system, 
partitioning, 87 

iron-nickel metal, solid 
effect of pressure on partitioning, 

88-89 
experiments near the Fe-S eutectic 

temperature, 89 
partitioning parameterization, 86-88 
siderophile element partitioning, 

86-91 
iron-titanium oxides 

abundance in continental crust, 6-7 
magnetic susceptibility, 191 
rare-earth partitioning, 93-94 
solid solution, 193 

iron 
magnetic susceptibility, 191 
partitioning, 74-78, 83-86 

iron formation, classification, 5 
iron oxides 

magnetic susceptibility, 191 
room-temperature values of 

magnetocrystalline and 
magnetostriction constants, 198 

ironstone, classification, 5 
iron sulfides, magnetic susceptibility, 

191 
isothermal remanent magnetization, 

minerals, 198-199 

jacketed bulk modulus, poroelasticity, 
221 

jadeite, equations of state, 39 
jarosite, reflectance spectra, 18 1 

kaolinite, reflectance spectra, 182 
kimberlite 

composition, 3 
phase equilibria, 173 

Koenigsberger ratio, rocks, 200 
komatiite 

partition coefficients, 77 
phase equilibria, 17 1 

Kopp’s law, polycrystals, 218 
Kozeny-Car-man model 

permeability, 225 
poroelasticity, 222 

Kuster-Toksoz method, nonspherical 
inclusions, 213-214 

lahar, composition, 3 
Lame parameters, polycrystals, 210, 

218-219 
lapilli tuff, composition, 3 
lead, partitioning in rock-forming 

minerals, 8 1-83 
Levin’s formula, polycrystals, 218 
lignite, classification, 5 

limestone 
classification, 4 
diffusion flow, 15 1 
equations of state, 39-40 
shear wave slowness, 2 l-22 

liquid/gas mixture, velocity, 217 
liquid/liquid mixture, velocity, 217 
liquid/solid mixture, velocity, 217 
liquids, actinide partitioning, 83 
lithification, 4 
lithosphere 

rheology, 127-145 
rocks, l-7 

lizardite, reflectance spectra, 182, 184 
local flow, attenuation, 28-29 
Lorentz-Lorenz formula, spherical 

inclusions, 207-208 

macroscopic flow, attenuation, 27-28 
mafic rocks 

abundance in continental crust, 6-7 
magmatic rocks, 2 
thermal conductivity constants, 116 

maghemite, grain size and magnetic 
properties, 193 

magma chambers, phase equilibria, 170 
magma ocean, phase equilibria, 167-168 
magmatic rocks 

classification, l-3 
equations of state, 37-41 

magnesiowtistite 
phase equilibria, 166-168 
trace-element partitioning, 77-78 

magnesium-perovskite, trace-element 
partitioning, 77 

magnesium, partitioning, 74-78 
magnesium oxide, partition coefficients 

in basalts, 77 
magnesium silicates, hydrous, phase 

equilibria, 168 
magnetic granularity, grain size, 193 
magnetic hysteresis, rocks, 189 
magnetic parameters, grain-size 

dependence, 193 
magnetic permeability, mixtures, 207-210 
magnetic properties 

minerals, 192- 197 
rocks and minerals, 189-204 

magnetic susceptibility 
rocks and minerals, 189- 192 
See also diamagnetic magnetic 

susceptibility; paramagnetic 
magnetic susceptibility 

magnetic transitions, minerals, 195-196 
magnetite 

grain size and magnetic properties, 
193 

rare-earth partitioning, 95-96 
magnetocrystalline anisotropy 

minerals, 195 
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pressure dependence, 197 
room-temperature values, 198 

magnetostriction 
minerals, 19% 197 
pressure dependence, 197 
room-temperature values, 198 
vs. temperature, 199 

major elements 
olivine, 76 
weathering profiles and soils, 17 

majorite 
phase equilibria, 167- 168 
rare-earth partitioning, 80-83 
trace-element partitioning, 77-78 

manganese, partitioning, 74-78 
mantle 

phase equilibria, 166-l 77 
rheology, 127- 165 

marble 
abundance in continental crust. 6-7 
classification, 6 
equations of state, 40 

mare basalt, partition coefficients, 77 
Massilon sandstone 

compressional and shear wave 
velocity, 223 

extensional wave and shear wave 
attenuation, 28 

velocity vs. water saturation, 24 
Maxwell-Gamett formula, spherical 

inclusions, 207-208 
melilite, rare-earth partitioning, 96-97 
merrilite, rare-earth partitioning, 

94-9.5 
metals 

magnetic properties, 196 
siderophile element partitioning, 91 

metamorphic minerals, weathering 
reactions, 15 

metamorphic rocks 
classification, 1, 5-7 
equations of state, 39-41 
magnetic susceptibility, 190 
thermal conductivity, 108- 112, 115 

metamorphism, 1 
meteorites, See also eucrite; 

shergottite 
micas 

abundance in continental crust, 6-7 
magnetic susceptibility, 191 
thermal conductivity, 119 
weathering reactions, 15 

microcracks, acoustic velocity, 20 
mineralogy, rock velocity, 21 
minerals, rock-forming, thermal 

conductivity, 124 
magnetic properties, 189-204 
reflectance spectra, l78- 188 
thermal conductivity, 105-126 

mixture theories, rock properties, 

205-228 
moderately compatible elements, 

partitioning, 74-78 
Mollisol, distribution, 14 
montmorillonite, reflectance spectra, 

185 
Moon, basalts, 77 
MORB, partition coefficients, 77 
Morin transition, magnetic transitions, 

196 
Mountain soil, distribution, 14 
mudrock, abundance in continental 

crust, 6-7 
multidomains, grain size, 193 
muscovite, reflectance spectra, 18 1 
mylonite, classification, 5 

natural remanent magnetization 
minerals, 199-200 
oceanic crust models, 200 

nephelinite, phase equilibria, 173 
nickel 

partitioning, 74-78 
See also iron-nickel-carbon system; 

iron-nickel metal; 
iron-nickel-phosphorus system; 
iron-nickel-sulfur system 

niobium, partitioning, 83-86 
noble gases, partitioning, 92-95 
nonlinear acoustics, stress-dependent 

velocities, 23-24 
nonspherical inclusions 

elasticity, 2 13-2 14 
physical properties, 208209 

obsidian, composition, 3 
oceanic crust 

natural remanent magnetization, 200 
ophiolitic rocks, 3 
phase equilibria, 170 

oceanic plateaus, phase equilibria, 171 
oil shale, equations of state, 41 
olivine 

abundance in continental crust, 6-7 
actinide partitioning, 83 
magnetic susceptibility, 191 
phase equilibria, 166- 168 
rare-earth partitioning, 78-79 
reflectance spectra, 179 
thermal conductivity, 118, 122 
trace-element partitioning, 74-76 
weathering reactions, 15 

olivine, high-pressure, experimental, 
predicted vs. measured major 
element compositions, 76 

olivine-orthopyroxene, calcium 
partitioning, 83 

olivine/carbonate liquid, partitioning, 
98 

olivine rocks, power law creep 

constants, 157 
olivinite, equations of state, 40 
ophiolite, composition, 2 
orthopyroxene 

actinide partitioning, 83 
phase equilibria, 166- 168 
See also olivine-orthopyroxene 

orthopyroxenes, magnetic 
susceptibility, 191 

oxides 
magnetic properties, 196 
magnetic susceptibility, 191 
thermal conductivity, 120 

Oxisol, distribution, 14 
oxyhydroxides, magnetic properties, 196 

paramagnetic magnetic susceptibility, 
rocks, 189 

partial pressure, attenuation, 25 
partial saturation, effect on thermal 

conductivity, 1 l2- 114 
particle velocity, vs. shock velocity, 

36 
particulate flux, oceans, 9 
partition coefficients, trace elements, 

73 
partitioning, experimental, trace 

elements, 73-104 
peat, equations of state, 4 1 
pegmatite, magmatic rocks, 2 
periclase, rare-earth partitioning, 

80-81 
periclase, synthetic, thermal 

conductivity, 122 
peridotite, phase equilibria, 166- 168, 

172-173 
peridotite, feldspar, equations of 

state, 39 
peritectic melting, phase equilibria, 

169 
perlite, composition, 3 
permeability 

attenuation, 27-28 
polycrystals, 224-225 
poroelasticity, 222 

permeability, normalized, bounds for 
penetrable sphere model, 225 

perovskite 
phase equilibria, 167-168 
rare-earth partitioning, 80-83,96-97 
See also magnesium-perovskite 

phaneritic rocks, classification, 2-4 
phase equilibria, rocks, 166- 177 
phase velocity, vs. frequency, 25 
phlogopite, reflectance spectra, 18 1 
phosphates 

reflectance spectra, 182 
thermal conductivity, 121 

phosphorite, classification, 5 
phosphorus, See also 
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pyroxene 

iron-nickel-phosphorus system 
phyllite, classification, 5 
Pickett’s crossplot, velocity 

correlations, 29-30 
picrite, phase equilibria, 17 1 
pigeonite, rare-earth partitioning, 

78-80 
plagioclase 

abundance in continental crust, 6-7 
iron partitioning, 86 
phase equilibria, 170 
rare-earth partitioning, 8 1,83 
trace-element partitioning, 76 

plutonic rocks, thermal conductivity, 
108-l 12 

Poisson’s ratio, polycrystals, 211 
polycrystals 

elastic constants, 210-215 
properties, 205 

pore fluid 
effect on rock strength, 137 
well-logs, 30 

pores, acoustic velocity, 20 
poroelastic constants, solid/fluid 

mixtures, 2 19-223 
porosity 

acoustic velocity, 20 
effect on thermal conductivity, 

112-113 
vs. compressional wave slowness, 21 

porous rocks, acoustic velocity and 
attenuation, 20-34 

porphyritic rocks, classification, 2 
porphyry, magmatic rocks, 2 
pressure 

effect on thermal conductivity, 
112-113 

shock-compressed water, 5 1 
vs. compressional wave velocity, 22 
vs. strength, 160 
See also partial pressure 

pressure, confining 
effect on rock strength, 137 
vs. differential pressure, 141 

pressure, mean, vs. internal friction, 
133 

pressure-volume-temperature properties, 
water-carbon dioxide fluids, 45-72 

pressure solution 
constitutive equations, 155-160 
interface transport models, 159 

primary magma, phase equilibria, 17 1 
protoliths 

composition, 1 
metamorphic rocks, 6 

pumice 
composition, 3 
equations of state, 40 

pyrophyllite, reflectance spectra, 181 

abundance in continental crust, 6-7 
rare-earth partitioning, 78-80 
reflectance spectra, 179, 185 
thermal conductivity, 119 
weathering reactions, 15 
See also clinopyroxene; 

orthopyroxene; and individual 
minerals 

pyroxene, subcalcic, trace-element 
partitioning, 74-77 

quartz 
abundance in continental crust, 6-7 
magnetic susceptibility, 190 
phase equilibria, 174 
thermal conductivity, 120, 122 

quartz rocks, power law creep 
constants, 156 

quartzite 
classification, 6 
equations of state, 40 

quartz tholeiite, phase equilibria, 17 1 

rock acoustics, direct detection of 

radiative transfer, reflectance 
spectra, 186 

Rankine-Hugoniot equations, silicate 
rocks, 35 

rare-earth oxides, reflectance spectra, 
180 

rare earths 
partitioning in apatite and 

merrilite, 94 
partitioning in hibonite, 95 
partitioning in iron-titanium oxides, 

93 
partitioning in magnetite, 95 
partitioning in major rock-forming 

minerals, 78 
partitioning in olivinesfliquids, 76 
partitioning in perovskite, 96 
partitioning in sphene, 94 
partitioning in zircon, 95 

rectorite, reflectance spectra, 18 1 
reflectance spectra, minerals, 178-188 
reflection coefficient, vs. angle of 

incidence for compressional 
waves, 30 

regression parameters, partition 
coefficients for molar 
olivine/liquid, 75 

remanence coercivity, grain-size 
dependence, 193-194 

Reuss average 
polycrystals, 210,212 
poroelasticity, 221 
thermoelasticity, 219 

rheology 
lithosphere and mantle, 127-145 
rocks, 148-165 

hydrocarbons, 3 1 
rock anhydrite, classification, 4 
rock dolomite, See dolostone 
rock failure, 127-147 
rock gypsum, classification, 4 
rock properties, mixture theories, 

205-228 
rocks 

classification, 1-7 
equations of state, 35,37-42 
Koenigsberger ratio, 200 
magnetic properties, 189-204 
phase equilibria, 166- 177 
rheology, 148- 165 
shock waves, 35-44 
thermal conductivity, 105-126 

rock salt, classification, 4 
rock strength, factors, 136- 140 
rubidium, partitioning, 83-86 
Mile 

rare-earth partitioning, 94 
reflectance spectra, 180 

sample size, effect on rock strength, 
139-140 

sand, equations of state, 40-41 
sandstone, water-saturated, 

compressional wave velocity vs. 
external confining pressure, 22 

abundance in continental crust, 6-7 
amplitude variation with offset, 31 
classification, 4,5 
compressional and shear wave 

velocities vs. temperature, 29 
compressional and shear wave 

velocity, 223 
equations of state, 41 
extensional wave and shear wave 

attenuation, 28 
extensional wave attenuation and 

modulus vs. product of frequency 
and viscosity, 28 

phase velocity and attenuation vs. 
frequency, 25 

shear wave slowness, 21-22 
Stoneley wave slowness and 

attenuation vs. frequency, 26 
thermal conductivity constants, 116 
ultrasonic velocity, 224 
velocity vs. water saturation, 24 

saturating fluids 
effect on thermal conductivity, 112, 

114 
thermal conductivity, 106-107 

saturation isothermal remanent 
magnetization, minerals, 199 

saturation magnetization 
minerals, 194- 195 
vs. temperature, 197 

saturation remanence, grain-size 






