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acid
humic, 243, 281-4
mechanism of production,
123-4, 147, 157, 159-62,
169, 172, 351
role of, 102, 116, 123, 135,
147-8, 153, 157, 168,
180-1, 185, 210, 221,
350-1, 353
acid-sulfate. See high-sulfidation
epithermal deposits
adularia-sericite. See low-
sulfidation epithermal
deposits
advanced argillic alteration, 123,
156, 168, 172, 231
alkaline igneous rocks, 26-32,
80, 104-6, 126
alteration (hydrothermal).
See also advanced argillic
alteration, argillic
alteration, css alteration,
phyllic alteration, potassic
alteration, propylitic
alteration, sodic-calcic
alteration
at active volcanoes, 159
general characteristics, 98
in carbonate replacement
deposits, 146
in Carlin-type deposits, 219-21
in epithermal deposits, 151,
156-8, 161-2, 165, 168-75,
180
in greisens, 132-3, 135
in IOCG deposits, 224-5, 229,
233-5
in Kupferschiefer deposits,
2734
in MVT deposits, 252
in orogenic gold deposits,
206-10

in polymetallic vein fields, 149
in porphyry deposits, 108,
114, 117, 120, 124, 125,
147, 164
in uranium deposits, 278, 285
in VHMS deposits, 184,
194-6, 215
in Witwatersrand basin, 333
alunite, 116, 153, 156-7, 159
Andes / Andean chain, 1067,
124, 127, 164, 229, 235,
350, 351, 353
ankerite, 206, 299
Ann-Mason, Nevada, USA, 7110
apatite, 116, 234-5, 276, 279,
285, 292, 297, 299, 310-13
fission track dating, 223
aqueous complex. See complex
(aqueous)
arc, 124-32, 136-9, 234,
See also back-arc
continental, 106, 151
island, 106, 151, 197, 314
magmatic, 107, 151, 178, 204,
222,224,232, 235
oceanic, 34
volcanic, 107, 153, 155, 158,
171, 174, 184, 189
Archaean, 32, 49, 56, 61, 767,
84-6, 189, 212, 229, 293-5,
304-6, 308, 318, 325, 329,
3312
argillic alteration, 116, 124, 157,
168, 172, 220, 231
arsenopyrite, 141, 149, 152, 167,
209-10, 216, 219-20, 223,
349
Athabasca Basin, Saskatchewan,
277-8, 279
atmosphere
evolution of, 279, 295, 304-7,
329

azurite. See secondary copper
minerals

back-arc
basin, 34, 184, 190
magmatism, 106, 151
Bajo de la Alumbrera
(Argentina), 106, 112, 115,
124, 233
Ballarat, Victoria, Australia,
324
banded iron formation, 209,
294-17, 304
Algoma type, 293, 297
Superior type, 293-4, 311
basinal brine, 242, 275
See also saline brines in
sedimentary basins
bauxite, 1, 337, 341-5, 346
Bikita, Zimbabwe, 78
Billiard ball model, 53
Bingham (Utah, USA), 108, 109,
111,119, 124-5, 140, 142,
143, 144, 147-8, 182, 214
Black Sea, 295, 296, 307, 308
black shale, 190, 242, 272-3,
292, 311-12
black smoker, 185,
See also chimney, sea floor
Boddington bauxite, Western
Australia, 343
boiling
first, 101, 121
second, 101, 121
boiling (fluid), 100, 117, 119,
168-9, 172, 174-5, 185,
199, 266
bornite, 112, 141, 153, 224, 227,
273, 275, 350, 353
breccia
fault, 190, 263
flow top, 270
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in hydrothermal systems,
99-100, 113, 154, 159, 165,
175, 177, 225-9, 235-6,
252-3
karst, 218, 252
kimberlite, 82
Sudbury, 46, 48, 58
sulfide, 50, 190, 266
talus, 300
Broadlands-Ohaaki, New
Zealand, 173
Bunyip Dam, Western Australia,
347
Bushveld Complex, 32, 34, 36,
39, 46, 61-9, 62, 73-5, 75,
76, 133

Cadia, New South Wales,
Australia, 109
Cadjebut, Western Australia,
253
calc-alkaline igneous rocks,
105-6, 126, 136, 158, 161,
178, 190, 197, 221, 224,
232
calcite
in hydrothermal alteration,
116, 157, 231
in magmatic rocks, 27
in veins, 149, 165, 206
platy, 168
calc-silicate, 104, 135, 146
Candelaria — Punta del Cobre,
Chile, 231
carbon dioxide. See CO,
carbonate-replacement
deposits, 104, 135-40,
143-8, 182
carbonate rocks
associated with phosphate,
312
host of bauxite, 337, 345
host to hydrothermal ores,
146-8, 180, 182, 200, 216—
24, 229, 249-57, 2624,
268, 270, 272
manganese ores, 292, 310
secondary porosity, 246, 254
carbonatite, 26, See also
REEs (rare earth elements)
ores in carbonatites
Carlin trend, 217, 217, 218, 221

Carlin-type gold deposits, 92,
199, 216-24
cassiterite, 105, 132-3, 135, 149,
323
CH,
in atmosphere, 306
in fluid, 101, 266, 279
in seawater, 187, 268
chalcocite, 157, 224, 227-8,
273-5, 350, 353
chalcophile, 4, 26, 42-3, 52,
102, 151, 189
chalcopyrite, 44, 49, 65, 105,
112, 123, 138, 141, 149,
152, 167, 184, 188-90, 193,
197, 209, 224, 227, 229,
232, 236, 252, 2734, 350,
353
chemical composition of Earth,
10
chimney
ore body, 144, 147
sea floor, 188-90, 197,
See also black smoker
chlorite-sericite (css) alteration,
116-17
chromite, 26, 45, 61, 67, 81, 328
chromite deposits, 32—41
cinnabar, 168
Clarke of concentration, 11, 95
classification of ore deposits, 15
ore genetic models, 15-17
Clifford’s Rule, 84, 87
CO,
condensation into water, 157,
169, 180
in atmosphere, 304
in fluid, 92, 98, 101, 116-17,
121, 158, 168-9, 174, 200,
209-10, 212, 221, 231, 233
in magma, 84, 212
in ocean, 306
organically produced, 310
complex (aqueous), 95-8, 102,
118, 135, 277, 285, 295
chloride / chloro, 96-7, 118,
147, 197, 242, 255
organic, 349
sulfide / bisulfide, 97, 119,
169, 209, 212, 223
connate (water), 94, 100, 241,
246-7, 255

convection
driving force, 248, 257, 260
in magma chamber, 39
in mantle, 59, 128
of hydrothermal fluid, 100,
123, 125, 147, 175, 180,
196-7, 199, 201, 214, 222—
3,261-2, 269, 278
copper (native), 270, 273, 275,
350, 353
covellite, 153, 157, 350, 353
craton, 32, 49, 61, 63, 84-7, 202,
212, 225, 232, 235, 299~
300, 332
cupola (of intrusion), 100, 110,
113, 120-3, 126, 1334,
180
cuprite, 350, 353

Darcy’s law, 246, 258
De Beers kimberlite, South
Africa, 83
degassing (of magma), 100,
104, 123, 125, 157-62,
174-5, 180, See also
boiling
diamond, 1-2, 316, 323
diamond deposits, 27, 80-7, 128,
214, 318, 323
diaspore, 116, 341
djurleite, 350, 353
dolomite
in hydrothermal alteration,
208, 231, 246
in magmatic rocks, 27
in mantle, 29
zebra, 252

El Salvador, Chile, 354

enargite, 153, 157

Eneabba, Western Australia,
319

enrichment blanket, 3501,
353

epithermal deposits. See high-
sulfidation epithermal
deposits, low-sulfidation
epithermal deposits

Ertsberg, Indonesia, /41

evaporite, 184, 233, 244, 250,
253-5, 263, 269-70, 283,
307
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exhalation/exhalative vent, 185,
235, 262, 266-9, 297
exotic copper ore, 351, 353

fenite, 28
fluid inclusions
as data on fluid composition,
117,117-19, 132, 157, 168,
195, 201, 209, 212, 223,
228, 231, 254
as data on ore setting, 146,
157, 165, 221, 268, 274,
304
fluid-rock interaction.
See alteration
(hydrothermal)
fractionation
in sulfide melt, 59
mass independent isotope,
304-6
fractionation (magmatic), 25,
27, 30, 37, 39, 43, 46, 69,
76-80, 102, 119, 125, 127,
129, 135-6, 138-9
framboidal pyrite, 190, 199,
266
fumarole, 101, 158, 164, 172

galena, 146, 148-9, 167, 173,
188, 190, 194, 197, 209,
252, 266, 273

geothermal

energy, 1, 170, 173, 175
field, 100, 104, 164, 169-76,
180, 201, 224, 234
fluid, 169, 233
gradient, 81, 85, 184, 196,
209, 248, 257, 260, 269
hot spring pool, 170,
172-3

Gilpin, Colorado, USA, /44

goethite, 284, 292, 295,
297-301, 303, 341,
346-7

gold

native, 105, 112, 157, 167,
174, 194, 209, 216, 221,
223, 226, 316, 323, 327,
329, 331, 333-4, 349

Goldschmidt’s classification (of
elements), 4

grade-tonnage plot, /3

Grants-Laguna, New Mexico,
USA, 282

Great Dyke (of Zimbabwe), 32,
33, 34, 37, 39, 45, 61, 64,
66, 68, 76

Great Oxidation Event.
See atmosphere, evolution
of, 49, 189, 202, 293

greisen, 104, 132-5, 136, 140,
143, 147, 149

Groote Eylandt, Northern
Territory, Australia, 309

H,S
in fluid, 98, 101, 117, 119,

121, 123, 157, 161, 169,
174, 200, 209-10, 223,
232

haematite, 116, 200, 2246,
231-2, 235, 245, 2734,
293-4, 298, 300-1, 310,
337, 341

microplaty, 298, 301, 303

Hamersley Ranges (Western
Australia), 299, 301,
302

heavy mineral sands, 318-22
See also sandstone, heavy
mineral concentration

Hellyer, Tasmania, Australia,
194

Henderson, Colorado, USA,
111

HFSE (high field strength
elements), 24, 25, 27,
76

high-sulfidation epithermal
deposits, 151, 153, 153-62,
162, 164-5, 168-9, 174,
180-2, 227, 335

Hishikari, Japan, /169

HYC, Northern Territory,
Australia, 263

hydraulic equivalence, 317,
329

hydraulic head, 94, 176, 246-7,
258

hydrocarbon, 1, 93-4, 243, 246,
248, 254-6, 261, 272, 284,
333

hydrofracture, 99, 120, 122, 180,
214

hydrogen sulfide. See H,S

hydrolysis reactions, 97, 135,
339

hydrostatic (fluid pressure), 94,
247

hydrothermal alteration.
See alteration
(hydrothermal)

hydrothermal system, 93-5

components of, 95

ilmenite—magnetite
classification of granites, 133,
136, 139
immiscibility
fluid—fluid, 118
fluid—melt, 100-1
melt-melt, 22, 26, 30, 424,
67-8, 235
industrial mineral, 1-2, 11, 77,
81, 316, 323, 338
IOCG (iron-oxide—copper—gold)
deposits, 224-34, 2346
ion adsorption, 337
iron ores
El Laco (Chile), 235
high grade in BIF, 298-304
taconite, 298
transported ores, 300
isotope
fluid source tracing, 148-9,
159, 174, 177, 200-1, 228,
232-3, 255
isotope (radiogenic), 67, 125,
128
He, 184
Pb, 132
Sr, 74-6
isotope (stable), 117, 128, 147,
157,223, 266, 310, 325,
334
sulfur, 59-61, 157, 256,
268, 304-6, 333

Jerritt Canyon, Nevada, USA,
220

Kalamazoo-San Manuel,
Arizona, USA, 111

Kambalda, Western Australia, 5/

karst, 100, 114, 144, 148, 220,
251, 254, 337
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kimberlite, 27, 80-7, 114, 128,
214, 318

komatiite, 42, 49-56, 59-61,
346

Kupferschiefer deposits, 245,
248, 269-75

Kuroko Belt, Japan, /92

Lachlan fold belt, Australia,
137

lamproite, 27, 81, 84, 87

lamprophyre, 213, 225, 233

large igneous province (LIP),
31, 56, 58

Lasky relationship, 18

laterite / lateritic weathering, 29,
301, 332, 337, 340-9
See also oxidation in
weathering; regolith

layered intrusion, 26, 324, 37,
42, 44, 56, 61-4, 66-73, 76

Lepanto-FSE, Philippines, 107,
155

ligand, 96-8, 102, 118, 129

lithocap, 150, 155, 157, 162,
182

lithophile, 4, 24, 27, 32, 76, 276,
307

lithostatic (fluid pressure), 94,
122, 201, 247

lode gold deposits. See orogenic
gold deposits

low-sulfidation epithermal
deposits, 104, 151, 153,
164, 164-76, 178-83, 323,
335, 349

magma

chamber and intrusion
processes, 114, 183,
See also layered intrusion

cumulates, 103

flow of, 214

intrusion pathways, 45, 48

long-lived chamber, 124-5,
128, 138

magmatic heat, 172, 196,
261

mixing, 37, 39, 67-8, 74

multiple inputs into chamber,
67,71, 74, 176

pathways of, 82

processes of development,
224,52
release of magmatic-
hydrothermal fluid, 120-1,
157, 233
separation of sulfide phase,
54, 56, 58
stresses from, 213
sulfide saturation in, 54, 61,
68, 71, 127
sulfide solubility in, 42-3, 54
water content, 126
magmatic centre, 93, 104,
108-10, 140, 148-9, 157,
178-83, 212
characteristics and
development of, 100, 124—
5, 165
magmatic sulfide deposits, 26
Ni ores in komatiites, 49-54,
59-61
Ni—Cu ores in intrusions,
44-9
PGE ores. See PGE (platinum
group elements)
processes of formation, 424,
52-9
magmatic-hydrothermal fluid,
92, 1004, 117, 120,
128, 134-6, 147-9, 158,
175, 178, 196, 212,
233
magnetite, 26, 44, 112, 115, 139,
142, 146, 194, 200, 224,
227, 229, 231-3, 235-6,
293-4, 298-9, 303
malachite. See secondary copper
minerals
manganese deposits
in sedimentary rocks, 307-11
manganese oxide minerals,
184, 187-8, 197, 307,
310-11
mantle, 4, 9, 15, 22, 25-7, 29,
32, 34, See also dolomite in
mantle; Moho
role in hydrothermal ores,
128-32
manto, 140, 144
Manus back-arc basin, /86
marcasite, 165, 177, 188, 221,
252

marine transgression, 311, 321
martite, 298, 300
Meikle, Nevada, USA, 2719
Merensky Reef, 65
mesothermal gold deposits.
See orogenic gold deposits
metallogenic province, 129
metamorphic
aureole, 45, 141
belt, 44,77, 127, 151, 189-90,
199, 2014, 212, 229, 262,
270, 325
fluid, 94, 200, 212, 216,
224
grade, 206, 208-9, 229, 332
reactions, 49, 87, 128
metasomatism. See alteration
(hydrothermal)
meteoric fluid, 94, 100, 222
in geothermal fields, 174-5
in magmatic-hydrothermal
deposits, 117, 121, 123,
150, 161, 172, 180
in sedimentary basins, 241,
246, 255
proposed ore fluid, 200, 223,
233
role in weathering, 337-9,
351
meteorite impact, 46, 58
methane. See CHy
Midcontinent Basin, USA, 249,
256, 259
Moho, 36, 40, 125
Mole granite, New South Wales,
Australia, 150
molybdenite, 18, 105, 112, 1234
Morenci, Arizona, USA, 352
Mount Tom Price, Western
Australia, 302
Mountain Pass (California),
27-30, 28
MVT (Mississippi Valley-type)
deposits, 163, 260-1,
257-88

Namibian coast, 373

Nansatsu, Japan, /56

Ni—Co laterite ores, 337,
347-8

Noril’sk-Talnakh (Russia),
44-6, 46, 52, 53, 54-6, 73
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ocean ridge spreading, 34
ocean water. See sea water
Old Lead Belt, Missouri, US, 252
Olympic Dam (South Australia),
224-9, 226, 227-8, 228,
2314
oolitic ironstones, 292
ophiolite, 32, 34-7, 3941, 189
organic
rich sedimentary rock, 60,
263, 270, 272, 279, 292,
310-12
organic matter
amorphous, 280-1
control on oxidation state,
242-4, 276, 339
in seawater, 290, 311, 314
maturation, 223, 247, 254-5
relation to ores, 248, 266,
273-5, 284, 286, 327, 330,
333
source of carbonate, 310
source of phosphorus, 313
organic productivity, 269
orogenic gold deposits, 201-13,
216, 323, 326, 329, 331,
334-5, 349
orpiment, 168, 221
oxidation
in weathering, 33940, 353,
See also laterite / lateritic
weathering; enrichment
blanket
of iron, 295, 301, 303, 306
of manganese, 307, 310
of sulfide minerals, 199, 348,
350, 353
of uranium, 277, 329
state of fluid, 135, 151, 153,
159, 161, 169, 175, 201,
209, 232
state of magma, 37, 136-9
state of mantle, 87
oxidation—reduction reactions,
60, 196-7, 286

palaeoclimate, 255

palaeolatitude, 250

Palaeoproterozoic, 32, 46, 49,
63, 76, 84, 86-7, 129, 202,
271, 2934, 296, 300,
310-11, 322, 325-6

Panorama, Pilbara Craton,
Western Australia, /91,
195
Paraburdoo, Western Australia,
302
paragenesis / paragenetic
histories, 146-7, 150, 163,
176-8, 228, 232, 253, 255,
294, 299
partial melting, 22, 25-6, 29, 32,
52, 56, 63, 84, 126, 128
behaviour of sulfide, 42-3, 69
partitioning of elements
between minerals, 18
fluid—fluid, 118-19, 169
in Earth, 9, 42, 131
melt—fluid, 102, 121, 129, 135
melt-melt, 42-3, 52, 58, 67
mineral-melt, 27-9, 43-4, 77,
102
theory, 224
partitioning of isotopes, 59, 305
pegmatite, 27, 135
rare metal ores, 76-80
pentlandite, 44, 49, 65
permeability (of rock), 158, 161,
241, 258
control on fluid flow, 175,
246, 254, 256, 275, 284-6
fluid channelways, 148, 162,
176
hydrofracturing, 99
in structures, 210, 214-15
role of deformation, 258
role of earthquakes, 248
Peru—Chile margin, 297/
PGE (platinum group elements),
434, 49, 52, 76, 270,
278
ores, 42, 44, 61-9, 70-3, 76
Phosphoria Formation, 3/2
phosphorite deposits, 292,
311-16
phyllic alteration, 116-17,
124-5, 132, 135, 150, 175,
209, 237
Pijiguaos, Venezuela, 344
placer ores, 81, 132, 304, 322-5,
329-34
processes of formation,
316-18
playa lake, 281-2

polymetallic veins and vein
fields, 104, 136, 148-50,
179-80, 183

porphyry deposits, 104, 105-8,
129, 133, 135, 13940, 148,
151, 157, 1634, 179, 213,
232-3

potassic alteration, 115-17, 120,
123-5, 135, 147, 164, 231,
233-5

propylitic alteration, 116-17,
123, 157, 168, 172, 175

pyrrhotite, 44-5, 49, 65, 138,
141, 146, 152, 165, 194,
209, 224, 266

quartz—sericite—pyrite (QSP)
alteration. See phyllic
alteration

realgar, 168, 221
red-bed copper deposits.
See Kupferschiefer
deposits
Red Dog, Alaska, USA, 264
REEs (rare earth elements), 76,
235, 304
ores in carbonatite, 27-32
ores in IOCG deposits, 200,
224,227, 236
ores in regolith, 337
regolith, 15, 292, 300, 337-9,
341-6, See also laterite /
lateritic weathering
redox reactions in, 339
reserves (ore), 2, 17
resources (ore), 2, 15, 17
R-factor, 54
rhodochrosite / Mn-carbonate,
167, 266, 308, 310-11
Ridgeway, New South Wales,
Australia, 111
rift
continental, 31, 106, 270,
See also sedimentary basin
intracontinental rift
intra-arc, 171
splitting of continent, 87

saline brines
in hydrothermal deposits,
116-17, 122-3, 135, 158,
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182, 228, 2334, 254, 266,
269, 274
in sedimentary basins, 94,
242, 248, 254, 256, 281-2,
See also basinal brines
phase relations of, 92
source of metals, 2
vented into seawater, 184,
199, 268
sandstone
heavy mineral concentration,
327
host to hydrothermal ores,
219, 245, 250, 272, 277-8,
284
red-bed, 270, 275
role in permeability, 256, 260,
269, 275, 278, 280,
See also permeability of
rock
San Juan, Arizona, USA, /13
Santa Eulalia, Mexico, /45
scheelite, 105, 132
Scuddles, Western Australia,
194
seawater, 104, 184, 187, 195-7,
199, 222, 255, 268, 290,
295, 307, 311-12,
See also organic matter, in
seawater
brine pool, 184, 198, 268
stratified water column, 295,
308, 311
secondary copper minerals, 350,
353
secondary porosity, 148, 181,
223, 253, See also
carbonate rocks, secondary
porosity
SEDEX deposits, 222, 248, 261-9
sedimentary basin, 92, 241
causes of fluid flow in, 247-8
continental, 250, 262, 277
intracontinental rift, 248, 270
intracratonic, 277
passive continental margin,
262, 294
Selwyn Basin, Yukon, Canada,
269
Shirley Basin, Wyoming, USA,
285
siderite, 226, 292, 294, 299

in magmatic rocks, 27
siderophile, 4-5, 9, 26, 42-3, 61,
67
Sierra Nevada foothills,
California, USA, 203
Sierrita-Esperanza, Arizona,
USA, 113
Sigma-Lamaque, Quebec,
Canada, 205, 211
silver (native), 167, 348
skarn deposits, 104, 133,
135-44, 136, 146-8, 180,
182, 234
SO,
condensation into water, 157,
169, 180
disproportionation, 124, 161
in magmatic-hydrothermal
fluid, 101, 117, 121, 158,
161, 164
photolysis, 306
sodic-calcic alteration, 115, 117,
123, 229, 233-5
solubility
copper, 119, 123, 351
gold, 169, 209-10, 212, 223,
331
iron, 295
manganese, 307-8
metal, 97, 102, 147, 197, 242,
255
PGE, 72
quartz, 210
uranium, 277
sphalerite, 96-7, 146-9, 167,
173, 184, 188, 190, 194,
197, 209, 242, 252-3, 266,
273
stibnite, 167, 221
Stillwater Complex, Montana,
USA, 32, 61, 64, 64, 67,76
stringer ore, 45-6, 193
structural control, 95, 165,
213-16
Sudbury Igneous Complex,
Canada, 47, 58
sulfidation state
definition of, 151-3
sulfide melt, 26, 424, 52, 54,
56, 59, 67-8, 71, 73, 101,
127, 157
sulfosalt, 4, 151, 157, 167, 266

sulfur (native), 153, 157, 159

sulfur dioxide. See SO,

Summitville, Colorado, USA,
154

supercritical fluid, 92

supergene ores

iron ores, 301

SX/EW (solvent-extraction

electrowinning), 351, 353

TAG hydrothermal field (Mid-
Atlantic ridge), 188

Taupo Volcanic Zone (New
Zealand), 1704, 171

topaz, 27, 106, 116, 132, 135

topographic head

control on fluid flow, 161,

163, 201, 247, 256, 260-1,
275, 283, 301, 353

tourmaline, 77, 116, 132-3, 229,
262

turbidite, 183, 189, 202, 209,
263, 267

uraninite, 277, 280, 284, 304,
323, 325, 328-9, 333
uranium in hydrothermal
deposits, 227
uranium in placer deposits, 323,
See also Witwatersrand
basin (South Africa)
uranium ores in sedimentary
rocks, 275
roll-front uranium deposits,
284-6
tabular uranium deposits,
2804
unconformity uranium
deposits, 277-80

veinlet ore, 45-6
veins
A- and B-type, 116, 120,
122-3
clasts in Witwatersrand basin,
328
D-type, 116, 124, 148
hosts of fluid inclusions,
117
in carbonate-replacement
deposits, 141
in Carlin-type gold deposits, 221
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veins (cont.)

in geothermal fields, 173—4

in greisen deposits, 133

in high-sulfidation epithermal
deposits, 155

in IOCG deposits, 224, 235

in Kupferschiefer deposits,
272-3

in low-sulfidation epithermal
deposits, 165-70, 175-6

in metamorphic belts, 201

in orogenic gold deposits,
204-10

in porphyry deposits, 105,
112-19, 121, 164, 213

in SEDEX deposits, 264

in Witwatersrand gold ores,
332

processes of formation, 99,
176, 180

sheeted, 133

stockwork, 122, 133

stockwork in VHMS deposits,
183, 188, 1934

textures, 177

VHMS (volcanic hosted massive
sulfide) deposits, 164,
183-99, 246, 261

Viburnum Trend, Missouri,
USA, 252

VMS deposits. See VHMS
(volcanic hosted massive
sulfide) deposits

volatile

acid species, 123
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