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Allègre C (1985) De la pierre à l’́etoile. Fayard, Paris, 300 pp
Allen PA (1997) Earth surface processes. Blackwell, Oxford, 404 pp
Alt JC (1999) Very-low grade hydrothermal metamorphism of basic igneous rocks. In: Frey

M, Robinson D (eds) Low-grade metamorphism. Blackwell, Oxford, 169–201 pp
Alt JC, Honnorez J (1984) Alteration of the upper oceanic crust DSDP Site 417: mineralogy

and chemistry. Contrib Mineral Petrol 87:149–169
Alt JC, Laverne C, Muehlenbachs K (1985) Alteration of the upper oceanic crust: mineralogy

and processes in DSDP Hole 504B, Leg 83. In: Anderson RN, Honnorez J, Becker K
(eds) Initial reports, DSDP vol 83. US Government Printing Office, Washington, DC, pp
217–247

Alt JC, Muehlenbach K, Honnorez J (1986) An oxygen isotopic profile through the upper
kilometre of the oceanic crust, DSDP Hole 504B. Earth and Planet Sci Lett 80:217–299

Altaner SP, Hower J, Whitney G, Aronson JL (1984) Model for K-bentonite formation:
evidence from zoned K-bentonites in the disturbed belt, Montana. Geology 12:412–415

Altaner SP, Ylagan RF (1997) Comparison of structural models of mixed-layer illite/smectite
and reaction mechanisms of smectite illitisation. Clays Clay Miner 45:517–533

Ames LL, Sand LB (1958) Factors effecting maximum hydrothermal stability in montmo-
rillonites. Am Mineral 43:641–648



434 References

AnceauA(1992) Sudoite in someVisean (LowerCarboniferous)K-bentonites fromBelgium.
Clay Miner 27:283–292

Anceau A (1993) Caractérisation des minéraux argileux des bentonites potassiques du
Carbonifère Inférieur de la Belgique et des régions limitrophes. Thèse Univ. Liège,
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fonction du temps et de l’espace, dans les dépôts métallifères de la fosse Atlantis II en
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Bouchet A (1987) Minéralogie et géochimie des roches altérées du chapeau de fer de Rouez
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Dani N (1998) Petrologia das alteraçoes posmagmaticas e meteoricas das rochas alcalinas
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Kübler B (1984) Les indicateurs des transformations physiques et chimiques dans la dia-
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Meunier A (1980) Les mécanismes de l’altération des granites et le rôle des microsystèmes.
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et Géochimie de Surface. Académie des Sciences, pp 1–17

Perry E, Hower J (1970) Burial diagenesis in Gulf Coast pelitic sediments. Clays Clay Miner
18:165–178

Petit S, Decarreau A (1990) Hydrothermal (200 ◦C) synthesis and crystal chemistry of iron-
rich kaolinites. Clay Miner 25:181–196

PevearDR(1992) Illite ageanalysis, anew tool forbasin thermalhistoryanalysis. In:Kharaka
YK, Maest AS (eds) Proc 7th Int Symp on water-rock interaction. Balkema, Rotterdam,
pp 1251–1254

Pye K (1987) Aeolian dust and dust deposits. Academic Press, New York, 334 pp
Pignon F, Magnin A, Piau JM (1996) Thixotropic colloidal suspensions and flow curves

with minimum: identification of flow regimes and rheometric consequences. J Rheology
40:573–587

Pirajno F (1992) Hydrothermal mineral deposits, principles and fundamental concepts for
the exploration geologist. Springer, Berlin Heidelberg New York, 709 pp
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G.P.F. Balazuc 1, France): structure cristalline, morphologie, composition isotopique,
datation K/Ar et inclusions fluides. Thèse Doctorat Univ. Poitiers, 185 pp
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Villiéras F, Micot L, Cases J, Berend I, Bardot F, François M, Gerard G, Yvon J (1996)
Static and dynamic studies of the energetic surface heterogeneity of clay minerals. In:
Rudzinsky W, Steele WA, Zgrablich G (eds) Equilibria and dynamics of gas adsorption
on heterogeneous solid surfaces. Elsevier, Amsterdam, pp 1–47

VrolijkP (1990) On the mechanical role of smectite in subduction zones. Geology 18:703–707
Wada K (1989) Allophane and imogolite. In: Dixon JB, Weed SB (eds) Minerals in soil

environments, 2nd edn. Soil Sci Soc Am Madison, pp 1051–1087
Walker GG (1961) Vermiculite minerals. In: Brown G (ed) The X-ray identification and

crystal structures of clay minerals. Mineralogical Society, London, pp 297–324
Walker GF (1975) Vermiculites. In: Gieseking JE (ed) Soil components, vol 2: Inorganic

components. Springer, Berlin Heidelberg New York, pp 155–189
Walker JR, Thompson GR (1990) Structural variations in illite and chlorite in a diagenetic

sequence from the imperial valley, California. Clays Clay Miner 38:315–321
Watanabe T (1988) The structural model of illite/smectite interstratifed minerals and the

diagram for their identification. Clay Science 7:97–114
Weaver CE, Pollard LD (1975) The chemistry of clay minerals. In: Developments in sedi-

mentology 15, Elsevier, Amsterdam, 213 pp
Weaver CE (1989) Clays, muds and shales. Developments in sedimentology 44. Elsevier,

Amsterdam, 819 pp
Wenner DB, Taylor HP (1971) Temperatures of serpentinization of ultramafic rocks based

on O18/O16 fractionation between coexisting serpentine and magnetite. Contr Mineral
Petrol 32:165–168

White AF, Brantley SL (1995) Chemical weathering rates of silicate minerals. Reviews in
Mineralogy 31, 583 pp

Whitney G (1983) Hydrothermal reactivity of saponite. Clays Clay Miner 31:1–8
Whitney G, Northrop HR (1987) Diagenesis and fluid flow in the San Juan Basin, New

Mexico. Regional zonation in the mineralogy and stable isotope composition of clay
minerals in sandstones. Am J Sci 287:353–382



464 References

Whitney G, Northrop HR (1988) Experimental investigation of the smectite to illite reaction:
dual reaction mechanisms and oxygen isotope systematics. Am Mineral 73:77–90

Wiewiora A (1990a) Crystallochemical classifications of phyllosilicates based on the unified
system of projection of chemical composition: III. The mica group. Clay Miner 25:73–81

Wiewiora A (1990b) Crystallochemical classifications of phyllosilicates based on the unified
system of projection of chemical composition: III. The serpentine-kaolin group. Clay
Miner 25:93–98

Wiewiora A, Weiss Z (1990) Crystallochemical classifications of phyllosilicates based on the
unified system of projection of chemical composition: III. The chlorite group. Clay Miner
25:83–92

Wildman WE, Whittig LD (1971) Serpentine stability in relation to formation of iron-rich
montmorillonite in some California soils. Am J Sci 56:587–602

Wilkinson M, Haszeldine RS (2002) Fibrous illite in oilfield sandstones – a nucleation kinetic
theory of growth. Terra Nova 14:56–60

Wilson MJ (1987) Soil smectites and related interstratified minerals: recent developments.
In: Schultz G, van Olphen H, Mumpton FA (eds) Proc Int Clay Conf, Denver. The Clay
Minerals Society, Bloomington, pp 167–173

Wilson MJ (1994) Clay mineralogy: spectroscopic and chemical determinative methods.
Chapman and Hall, London, 366 pp

Wise WS, Eugster HP (1964) Celadonite: synthesis, thermal stability and occurrence. Am
Mineral 1031–1083

Woff RG (1967) Weathering of Woodstock granite near Baltimore, Maryland. Am J Sci
265:106–117

Wood JR, Hewitt TA (1984) Reservoir diagenesis and convective fluid flow. In: MacDonald
DA, Surdam RC (eds) Clastic diagenesis. AAPG Memoir 37, pp 99–110

Worden RH, Morad S (2003) Clay mineral cements in sandstones. Int Assoc Sediment Special
Publ 34, Blackwell, Oxford, 509 pp

Xu H, Veblen DR (1996) Interstratification and other reaction microstructures in the
chlorite-berthierine series. Contrib Mineral Petrol 124:291–301

Yamada H, Nakasawa H (1993) Isothermal treaments of regularly interstratified mont-
morillonite-beidellite at hydrothermal conditions. Clays Clay Miner 41:726–730

Yamada H, Nakasawa H, Yoshioka K, Fujita T (1991) Smectites in the montmorillonite-
beidellite series. Clay Miner 26:359–369

Yeh HW (1974) Oxygen isotope studies of the ocean sediments during sedimentation and
burial diagenesis. PhD Thesis, Univ. Cleveland, 136 pp

Yeh HW (1980) D/H ratio and late-stage dehydration of shales during burial. Geochim
Cosmochim Acta 44:341–352

Yeh HW, Savin SM (1977) Mechanism of burial metamorphism of argillaceous sediments,
3. O-isotope evidence. Geol Soc Am Bull 88:1321–1330

Yeh HW, Eslinger E (1986) Oxygen isotopes and the extent of diagenesis of clay minerals
during sedimentation and burial in the sea. Clays Clay Miner 34:403–406

Young DA, Smith DE (2000) Simulations of clay mineral swelling and hydration: dependence
upon interlayer ion size and charge. J Phys Chem B 104:9163–9170

Zane A, Sassi FP, Sassi R (1996) New data on chlorites as petrogenic indicator mineral in
metamorphic rocks. Plinius 16:212–213

Zan L, Gianelli G, Passerini P, Toisi C, Hagas AO (1990) Geothermal exploration in the
RepublicofDjibouti: thermalandgeologicaldataof theHanlé andAsaareas.Geothermics
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1M polytype 21
1Md polytype 21
1:1 layer 8
2:1 layer 8
14Å chlorite 89
2M1 polytype 21
7Å chlorite 89

A

absorption spectrometry in the middle
infrared 69

absorption spectrometry in the near
infrared 69

acid hydrothermal system 394
acid lake 395
actinolite 380, 400
addition solid solution 65
adsorption isotherm 203
adsorption of nitrogen +

cetylpyridinium-N bromide 217
adsorption of nitrogen + water 217
AFM 48
aggregate 19, 31, 334
aggregation 224
Al–Fe–Mg system 78
Al–O bond 5
albite 380
alkylammonium 15, 214
allevardite 364
allophane 291
alteroplasma 246
aluminol 195
alunite 394
Amazon River 298
amphibole 255
amphibolite 262

analcite 367
anchizone 362
andisol 291
anhydrite 317, 386
anion exchange capacity (AEC) 212
Aquic Entisol 275
Arabian Sea 306
argillic 380
Arrhenius diagram 148
aseismic decollement 427
attraction 222
Avogadro 12

B
basalt 263
beidellite 17, 87
bentonite 312, 366
berthierine 325
BET function 203
Bingham fluid 297
biological factor 273
biopyribole 238
biotite 14
black shale 320
black smoker 315
boiling 387
bond 4
Bravais’ unit cell 4
Brownian motion 222, 297
brucite-like sheet 241
bubbles 381
burial 170

C
C-polymethylmethacrylate 246
calcite 256
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cambisol 282
catalytic reaction 432
cation exchange capacity (CEC) 207
CEC 211
celadonite 14, 83, 323
– system 83
cemented zone 269
chamosite 325
channelway 16
charge density 219
chemical bond 2
chemical potential 119
– gradient 233
chert 309
chlorite 16
chlorite/smectite mixed layer 371
chronosequence 275
chrysotile 256
cis-octahedra 12
cis-vacant 96
clay gouges 229
cleavage 248
clinoptilolite 367
coalescence 31
colloidal particle 298
compaction 227, 332
congruent dissolution 233
coordination 3
corrensite 50, 95, 356
critical radius r∗ 39
cronstedtite 430
crystal 19
crystal defect 30
crystal growth 35
crystal shape 27
crystal size 29
crystallinity index 363
cutan 249, 283

D
dacitic rock 413
datation 186
decomposition 348
dehydration 197
dehydroxylation 197
δD 154
δ18O 154
density 12, 333

derivative isotherm summation 217
desorption 203
detrital clay 168
diagenesis 330, 362
diatoma 311
dioctahedral vermiculite 17
dissolution 36, 232
dissolution-recrystallisation 51
ditrigonal 7
donbassite 16, 397
dust cloud 299

E

early diagenesis 319
Eh-pH diagram 271
electric cell 270
eluvial horizon 284
embryo 38
energy barrier 421
enthalpy 107
entisol 284
entropy 107
eodiagenesis 295
epidote 380
epitaxy 31
epithermal 381
epizone 362
equilibrium 35, 107
– constant Keq 44
equipotential line 253
erionite 367
evaporation 307
EXAFS 73
experimental synthesis 43
extensive variable 119

F

far infrared 72
Fe2+ oxidisation 257
Fe-oxyhydroxide 265
ferric illite 83, 320
ferric montmorillonite 87
ferripyrophyllite 316
flood basalt 369
fluid 335
– inclusion 411
– pressure 332
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fluidised bed 297
fractal 201
fracture 201
fragmentation 224
free energy of formation 108
fumarole 381
fundamental particle 93
FWHM 386

G

gabbro 262
garnet 341
gel 226
geothermal field 379
geothermal gradient 333
geothermal system 175
geothermal systems with seawater 399
Gibbs-Thompson-Freundlich equation

54
glacier-borne sediment 300
glass 265
glauconies 321
glauconite 83, 267, 321
glauconitisation 321
global climatic change 304
glycerol 15
glycol 15
goethite 287
gold deposition 48
gossan 268
Gouy-Chapman model 220
granitic cupola 397
granitic rock 245
graphical derivation 133

H
hair 28
hectorite 88
hematite 317
heterogeneous nucleation 39, 46
heulandite 367
high charge 213
high-resolution NMR spectroscopy 73
hisingerite 318
Hofmann-Klemen test 86
H2O − MgO − SiO2

system 138

homogeneous nucleation 37, 46
HRTEM 51
humus 291
hydration energy 194
hydration enthalpy 194
hydration sphere 194
hydraulic fracturation 333
hydrogen bond 17
hydromica 411
hydrostatic pressure 332
hydrothermal breccia 387
hydrothermal system 379
hydroxides Fe3+ − Al 127

I

I/S 187
I/S/V 349
illitization 354
imogolite 291
inceptisol 278, 282
incongruent dissolution 233
intensive variable 119
interaction energy 223
interfacial energy 39
interlayer sheet 10
interstratification 22
ionic activity product 45
ionic radius 2
isochron 181
isomorph 63
isotopic fractionation 155
isotype 63

K

K-Ar method 179
K-feldspar 124
kaolinite 11
kaolinite-to-dickite transition 354
kinetic law 143
kinetics 108, 141

L

laponite 227
laumontite 367
layer 8
– charge 213
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Lewis base 192
lherzolite 254
limestone 267
lithostatic pressure 332
lizardite 11
loess 283
low charge 213
lutite 290

M
Mössbauer 74
Méring’s law 26
magnetite 255
margarite 14
Markovian probability 27
marl 267
Mars 429
maximum degree of order (R1) 23
McEwan crystallite 93
Mediterranean Sea 306
mesostasis 373
metamorphic vermiculites 363
meteorite 429
Mg–O bond 5
mica 14
microdiffraction 136
microenvironment 243
microfissure 248
microsampling 136
microsystem 134, 243
middle infrared 69
mineral zonation 369
mineral-mineral 158
mineral-water 155
mixed-layer mineral 22
Mn-oxihydroxide 403
molecular dynamics 210
montmorillonite 17
moraine 276
mordenite 367
MR3 − 2R3 − 3R2

system 88
M+ − 4Si − R2+

system 83
muscovite 14
– system 83
µH2O−Fe3+−Al system 130
µH2O − MgO − SiO2 system 138

µSiO2–R2+–R3+ system 310

N

natrolite 367
near infrared 69
neogenesis 232
newly formed clay 169
nodule 286
nontronite 86, 87
normalised coordinates 55
nucleation 35
nucleotide 431

O

ocean floor 311
octahedral sheet 5
octahedral substitution 65
octahedral vacancy 76
odinite 325
oligoclase 411
olivine 255
omission solid solution 65
oolitic ironstone 325
opal 314
organic matter 286, 337
origin of fluids 173
origin of life 430
orthoclase 251
Ostwald (1900) 53
Ostwald ripening rule 52
Ostwald step rule 42, 421
outer-sphere complex 194
overgrowth 320
oversaturated solution 111
oxisol 285

P

palaeoclimatic signature 305
palaeosol 312
palaeotemperature 172
palygorskite 16, 310
paragenesis 379
partial order (R1) 24
particle 19, 31
particle size 295
PCI 187
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pedoplasma 250
periglacial area 283
permanent charge 207
pervasive alteration 376
phase 119
– diagram 118
– rule 118
phengite 14, 362
phillipsite 367
phlogopite 14
phyllitic 380
pillared clay 421
plagioclase 251
podzol 275, 282
point of zero charge PZC 223
polar molecule 15
polymineral particle 59, 61
polytype 19
porosity 246
porphyry copper deposit 380
post-magmatic 424
post-magnetic alteration 376
potassic 380
precipitation 36, 232
precursor 42
prehnite 367
primitive cell 4
projection system 76
propylitic 380
– alteration 382
pulsed flow 411
pumpellyite 367
pyrite 317
pyroclastic deposit 314
pyrophyllite 12
– system 83
pyroxene 238
pyrrhotite 317

Q

quasi-crystal 206

R

radiation-induced defect 423
radioactive isotope 178
Raman spectroscopy 72
random stacking sequence (R0) 23

randomly ordered I/S (R0) 346
rate constant 149
rectorite 50, 100
Red Sea 316
redox condition 338
regularly ordered I/S mineral (R1) 346
regularly ordered mixed-layer mineral 50
repulsion 222
retrograde path 428
rheological properties 224
rhyolitic 312
ripening 52
river-borne sediment 298

S
salt lake 307
sandstone 267
saponite 17
saprock 249
saprolite 249
schot 289
screw dislocation 47
sea-ice pellet 301
seawater weathering 272
sebkha 289
sedimentary clay 168
segregation (R1) 24
selectivity coefficient Ks 208
sepiolite 16, 310
serpentine 110
serpentinite 260
shale 287
shear 225
shrinkage 200
Si–Al–Li–H2O 398
Si–Al–µNa,K system 252
Si–O bond 5
SiO2 − Al2O3 − K2O − H2O
system 121
siloxane 193
smectite 14
smectite → illite 338
Sodic Entisol 275
solid state transformation 51
solubility constant Ksp 112
specific surface 215
spectrometry 69
spiral growth 48
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– step 49
spodosol 275, 282
stable isotope 153
standard free energy of formation 113
Stern-Grahame triple layer 221
stevensite 17, 88
stilbite 367
stilpnomelane 363
Stockes’ law 295
stratigraphic column 303
structural formula 19
subduction zone 426
subsidence 330
substitution solid solution 65
succession probability 22
sudoite 16, 365
sulphide 269
supersaturation 35, 36
suspension 226
swelling 17, 204

T
tactoid 206
talc 12, 256
ta-sap 401
tetrahedra 4
tetrahedral
– substitution 67
tetrahedron 3
The diffuse double layer 220
thermal analysis 196
thermal diffusion 406
thermal plume 382
thermocline 322
thermometamorphism 409
thixotropy 226
three-component mixed-layer mineral 27
tochilinite 430
tonstein 312
tosudite 399
trans-octahedra 12
trans-vacant 96
transfer 232, 278
transformation 232
transitory state 108
transport 295

trapp 369
tremolite 400
trioctahedral vermiculite 17
Tschermak substitution 82
turbostratism 21

U
undersaturated solution 111
undersaturation 35, 36
unit cell 3
– volume 12

V
van der Waals bond 12
variable charge 207
vein alteration 376
verdine 325
vermiculite 14
vermiculitisation 241
vertisol 285
very low-grade metamorphism 361
viscosity 225

W
wadi 307
wairakite 380
water 15
– adsorption isotherm 203
WCI 187
weathering clay 165
wetting-drying cycle 97, 206
wind-borne sediments 299

X
xeric soil 285

Y
Young’s modulus 248

Z
zeta potential 222
zircon 341




