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SUBJECT INDEX

Alkaline rocks of the Turiy Peninsula, Russia, including type-locality turjaite and
turjite: a review, (Bell er al.), 265

Alkaline Rocks: Petrology and Mineralogy: Preface, (Mitchell & Eby), 173

A single-crystal infrared spectroscopic and X-ray-diffraction study of untwinned
San Benito perovskite containing OH groups, (Beran ef al.), 803

Ba- and Ti-rich primary biotite from the Brome alkaline igneous complex,
Monteregian Hills, Quebec: mechanisms of substitution, (Henderson &
Foland), 1241

Barium- and titanium-rich biotite and phlogopite from the Western and Eastern
Gabbro, Coldwell alkaline complex, northwestern Ontario, (Shaw &
Penczak), 967

Bioavailability of riverine, sewage plant, and sediment phosphorus in the Bay of
Quinte, Lake Ontario, (Manning), 667

Ca-metasomatism and chemical zonation of garnet in contact-metamorphic
aureoles, Juneau Gold Belt, southeastern Alaska, (Stowell ef al.), 1195

Carbonatites of the Turi Peninsula, Kola: role of magmatism and of metasomatism,
(Bulakh & Ivanikov), 403

Cathodoluminescence investigations and trace-element analyses of quartz by
micro-PIXE: implications for diagenetic and provenance studies in
sandstone, (Bruhn er al.), 1223

CHEMICAL ANALYSES (sce also Electron-microprobe analyses)

Minerals
biotite, 1244, magnetite, 724, plagioclase, 566, REE in calc-silicate
minerals, 147, seafloor hydrothermal sulfides, 26, 704

Rocks
amphibolite, 722, 1262, anorthosite, 566, basanitic nephelinite, 225, 294,
calc-silicate, 722, carbonatite, 396, 406, diorite, 305, feldspar ijolite, 225,
gabbro, 722, glimmerite, 722, gneiss, 722, granite, 1003, granodiorite, 722,
fjolite, 406, larvikite, 305, leucogranite, 1264, marble, 445, melane-
phelinite, 406, melanorite, 722, melilite, 406, melteigite, 406, mica schist,
1262, nepheline diorite, 305, nepheline monzosyenite, 225, nepheline
syenite, 341, 445, nepheline trachyte, 245, nephelinite, 406, nordmarkite,
308, norite, 722, olivine melanephelinite, 406, pantellerite, 770, peralkaline
granite, 445, peralkaline skarn, 445, peridotite, 722, phonolite, 245, 294,
pulaskite, 305, pyroxenite, 406, 722, quartz syenite, 770, syenite, 341, 445,
722, syenitic urtite, 225, tourmaline-albite vein, 1277, trondhjemite, 445,
turjaite, 406, ultrabasic sill, 214, uncompahgrite, 406

Chemical varition along strike in feldspathoidal rocks of the Eastern Alkalic
Belt, Trans-Pecos Magmatic Province, Texas and New Mexico, (Potter),

241

Classification of lamrophyres, lamproites, kimberlites, and the kalsilitic, melilitic,
and leucitic rocks, (Woolley ez al.), 175

Clinoatacamite, a new polymorph of Cu,(OH);Cl, and its relationship to
paratacamite and “anarakite”, (Jambor et al.}, 61

Cobaltite-gersdorffite solid solution as a primary magmatic phase in spessartite,
Lacaune area, Montagne Noire, France, (Béziat et al.), 503

Compositional variation of loparite from the Lovozero alkaline complex, Russia,
(Mitchell & Chakhmouradian), 977

Conditions of chlorite growth in the Hill End Goldfield, New South Wales,

ustralia: some predictions and evaluations, (Lu ez al.), 9

Consequences of recycled carbon in carbonatites, (Barker), 373

Constraints on the mantle plume model for Mesozoic alkaline intrusions in north-
eastern North America, (McHone), 325

Contrasting corona structures in mafic granulite from the Blansky Les complex,
Bohemian Massif, Czech Republic, (Owens & Dostal), 959

COUPLED-ATOM SUBSTITUTIONS
Oxid coupled atom substitutions in oscillatory zoned minerals, 1116, 1169, 1312
es

cassiterite, 755, ilmenite, 764, ixiolite, 761, magnetoplumbite group, 1291,
perovskite, 807, 981, rutile, 764

Phosphates
apatite, 1168

Silicates
aenigmatite, 786, andradite (titanian), 274, astrophyllite, 787, beryl, 1269,
biotite, 971, 1242, clinoamphibole, 587, eudialyte, 1169, feruvite, 736,
fluor-arfvedsonite, 1016, narsarsukite, 790, neptunite, 791, niobophyllite,
788, REE in calc-silicate minerals, 152, titanite, 1172, tourmaline, 124,
736, vesuvianite, 1063

Sulfides
argentopentlandite, 943, pavonite, 1323, sphalerite, 1216, unidentified
treasurite derivative, 1324

Cryptic trace-element alteration of anorthosite, Stillwater Complex, Montana,
(Czamanske & Loferski), 559

CRYSTALLOGRAPHY (sce also Twinning)
aluminate sodalite modulated structure, 1031, alunite-jarosite group, 1312,
arsenite group topology, 84, Ba-Ti substitution in biotite, 971, 1242, beryl,
1269, boracite, 881, cancrinite group ring-stacking sequence, 1022,
cancrinite thermal expansion, 893, congolite, 881, coupled atom substitu-
tions in oscillatory zoned minerals, 1116, 1169, 1312 dynamic Jahn-Teller
effect, 1090, ferrotapiolite, 638, fiinflings, 2, gold with pentagonal
morphology, 1, H in perovskite, 804, hambergite, 615, hydrous 8-Mg,Si0,,
1233, Jahn-Teller effect for Cu?*, 57, 75, 625, 1089, magnetoplumbite
group, 1293, manganotapiolite, 638, Na-ordering in clinoamphiboles, 577,
neutron diffraction, 1059, phase transitions in boracite-group minerals,
881, phlogopite zoning, 474, REE in calc-silicate minerals, 152, Rietveld

refinement, 115, 1039, rutile, 605, scapolite, 1040, site-scattering
refinement, 584, sphalerite-wurtzite inversion, 949, synthetic
(Cu,Zn)z(OH);Cl, 65, tapiolite, 635, tourmaline light-clement distribution,
123, trembathite, 881, uranyl phases, structural classification, 845, uranyl
polyhedra geometry, 846, vesuvianite, 1059

CRYSTAL STRUCTURE (see also X-ray diffraction)

clinoatacamite, 73, fluor-arfvedsonite, 1016, fluor-nybdite, 577, fluor-
taramite, 577, gallobeudantite, 1310, hibonite, 1292, iimoriite-(Y), 817,
jensenite, 55, katophorite, 577, keyite, 623, liottite, 1021, ludlockite, 79,
‘magnesian hornblende, 833, magnetoplumbite, 1292, marialite, 1039,
muscovite-2M,, 115, neZilovite, 1292, nybdite, 577, pargasite, 577,
penobsquisite, 657, perovskite, 806, phosinaite-(Ce), 107, rapidcreekite,
99, sabinaite, 811, schoepite, 1072, shigaite, 91, shomiokite-(Y), 649,
sigismundite, 830, spiroffite, 821, staurolite (Zn-rich), 1051, taramite, 577,
vesuvianite (B-rich), 1060

Crystal-structure tefinement of a highly ordered staurolite, (Oberti ef al),
1051

Determination of Lyapounov exponents to characterize the oscillatory distribution
of trace elements in minerals, (Halden), 1127

Diopside phenocrysts from nephelinite lavas, Napak volcano, eastern Uganda:
evidence for magma mixing, (Simonetti ef al.), 411

ELECTRON-MICROPROBE ANALYSES

aegirine, 210, 286, 426, 438, acnigmatite, 786, allanite, 1268, amphibole,
194, 1245, analcime, 276, 292, “anarakite”, 62, andradite (titanian), 274,
ankerite, 459, apatite, 211, 395, 1168, 1245, arfvedsonite, 208, 287, 1013,
1017, argentopentiandite, 942, arsenopyrite, 520, astrophyllite, 290, 787,
augite, 286, 1245, bafertisite, 789, beryl, 1269, beudantite, 1309, biotite,
289, 438, 964, 969, 1244, 1271, biotite (Ba-Ti-rich), 967, 1244, biotite
(F-rich), 1271, boracite, 884, calcite, 458, cassiterite, 750, catapleiite, 292,
celsian, 276, ceriopyrochlore, 482, chlorite, 13, chromite, 488, 728,
clinoatacamite, 69, clinopyroxene, 193,231, 395, 426, 431, 432, 964, cobalt
pentlandite, 26, cobaltite, 491, 507, columbite, 1008, congolite, 884,
diopside, 412, 426, 438, dolomite, 459, eudialyte, 292, 1171, ferro-
columbite, 754, ferrotantalite, 754, ferrotapiolite, 754, feruvite, 736, fluor-
arfvedsonite, 1013, 1017, fluor-ferroleakeite, 1013, fluornybdite, 583,
fluortaramite, 583, foitite, 743, gallian hidalgoite, 1309, gallite, 1306,
gallobeudantite, 1309, garnet, 438, 964, 1198, gersdorffite, 491, 507, glass
in mantle xenoliths, 191, glass in pantellerite, 770, gold, 520, hastingsite,
287, hibonite, 1289, ilmenite, 276, 764, 790, 963, 1245, ilmenite (Mn-rich),
31, ixiolite, 759, jensenite, 52, kataphorite, 438, 583, keyite, 630,
kupletskite, 290, kutnohorite, 459, latrappite, 481, loparite, 980, 993,
16llingite, 491, ludlockite, 83, lueshite, 982, 994, l4venite, 291, magnesian
hornblende, 838, magnesiorichterite, 438, magnetite, 728, 1245, magnetite
(titaniferous), 291, 395, 417, magnetoplumbite, 1289, manganocolumbite,
754, manganotantalite, 754, marialite, 1043, maucherite, 491, melilite, 271,
395, muscovite-2M,, 116, 1271, narsarsukite, 790, nepheline, 235, 292,
neptunite, 794, nezilovite, 1289, nickeline, 491, niobophyllite, 787,
nybite, 583, olivine, 194, 230, orthopyroxene, 193, 726, 964, paratacamite
(nickeliferous), 70, paratacamite (zincian), 62, pargasite, 438, 583, parisite,
1175, pavonite, 1326, penobsquisite, 659, pentlandite, 507, phlogopite,
194, 210, 235, 272, 438, 473, 969, phosinaite-(Ce), 109, piretite, 1320,
plagioclase, 135, 233, 964, 1245, pyrophanite, 291, pyrrhotite, 491, 507,
renierite, 1306, rhodochrosite, 461, niebeckite, 208, 1013, rutile, 764,
sanidine, 396, schorlomite, 395, shomiokite-(Y), 650, siderite, 461,
sigismundite, 829, sodalite, 292, spinel, 193, 728, 964, spiroffite, 824,
staurolite (Zn-rich), 1054, synchysite, 1175, tantalite, 1008, tapiolite, 1008,
taramite, 583, titanite, 34, 1174, trembathite, 884, unidentified Ca-Ga
arsenate, 1314, unidentified germanite-like, 1306, unidentified Nb-Pb-Ti
silicocarbonate, 797, unidentified Pb~Ga phosphate, 1309, unidentified
treasurite derivative, 1326, unidentified Zr-Ti silicate, 795, vesuvianite
(B-rich), 1060, vishnevite, 395, westerveldite, 491, zajacite-(Ce), 1301,
zircon (hafnian), 1004

Emerald mineralization and metasomatism of amphibolite, Khaltaro granitic
pegmatite ~ hydrothermal vein system, Haramosh Mountains, northern
Pakistan, (Laurs ef al.), 1253

EXPERIMENTAL (see also Petrology)

Analytical Techniques
27A] satellite transition NMR spectroscopy, 1039, Si MAS NMR
spectroscopy, 1039, 3’Fe Mdssbauer, 1292, micro-PIXE, 37, 1223, proton
microprobe, 533, 702, 1180, 1223, SIMS, 770, X-ray absorption
spectroscopy (XANES), 1243

Com]

puter Program
MELTS, 1150, OPT, 597, OPTRFN, 597

General

4OAr/9Ar geochronology, 1260, argentopentlandite: conditions of
formation, 945, bioavailable phosphorus, 667, cancrinite thermal
expansion, 893, cathodoluminescence, 394, 457, 1112, 1127, 1165, 1223,
diffusion coefficients for clinopyroxene, 1191, diffusion coefficients for
olivine, 1187, diffusion coefficients for pyrope, 1188, diffusion profiles in
garnet, 1181, 1188, 1195, electronic polarizabilities of clinopyroxenes,
595, hydrothermal synthesis of gold crystals, 1, hydrous 8-Mg,S8i0,, 1233,
immiscibile arsenide-sulfide melts, 485, Lyapounov exponents, 1127,
Nomarski interference-contrast microscopy, 1112, phase transitions in
boracite-group minerals, 881, point-dipole theory, 5953, ray paths in biaxial
crystals, 161, synthetic (Cu.Zn),(OH),Cl. 64, synthetic marialite, 1041,
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synthetic sphalerite, 951, synthetic wurtzite, 951, trace element mobility in
pyrope, 1189, trace elements in geostandards, 38
Stable Isotopes
carbon, 216, 461, hydrogen, 1244, oxygen, 216, 461, 935, 1276, sulfur,
497 >
System
Fe—0-$-H,0 equilibrium constants, 21, Zn-Fe-Ga-S, 949

Extreme differentiation of peralkaline rhyolite, Terceira, Azores: a modern
analogue of Strange Lake, Labrador?, (Mungall & Martin}), 769

Extrusive carbonatite from the Quaternary Rockeskyll Complex, West Eifel,
Germany, (Riley er al.), 389

Feruvite from the Sullivan Pb—Zn—Ag deposit, British Columbia, (Jiang et al.), 733

Fibrous foitite from San Piero in Campo, Elba, Italy, (Pezzotta er al.), 741

Fowler, A.D. & L'Heureux, L, Self-organized banded sphalerite and branching
galena in the Pine Point ore deposit, Northwest Territories, (Fowler &
L Heureux), 1211

Gallobeudantite, PbGas[(AsO,),(SO,)],(OH),, a new mineral species from
Tsumeb, Namibia ané associated new gallium analogues of the
alunite—jarosite family, (Jambor ef al.), 1305

Geochemistry of cassiterite and its inclusions and exsolution products from tin and
tungsten deposits in Portugal, (Neiva), 745

Habit and composition of gold grains in quartz veins from greenstone belts:
implications for mechanisms of precipitation of gold, (Michel & Giuliani),
513

Hafnian Sgcon from the apical part of the Suzhou granite, China, (Wang er al.),
1001

Hydrothermal argentopentlandite at El Charcén, southeastern Spain: mineral
chemistry and conditions of formation, (Morales-Ruano & Hach-Alf),
939

Hydrothermal silica — gold stalactites formed by colloidal deposition in the Cirotan
epithermal deposit, Indonesia, (Jébrak er al.), 931

Hydrothermal synthesis of gold grains with apparent five-fold symmetry,
{Gammons),1

Immiscibility between arsenide and sulfide melts: a mechanism for concentration
of noble metals, (Gervilla et al.), 485

Influence of magmatic assimilation on mineral growth and zoning, (Edwards &
Russell), 1149

INFRARED-ABSORPTION SPECTRA
hydrous B-Mg,SiO,, 1233, jensenite, 53, penobsquisite, 659, perovskite,
805, piretite, 1320, 7ajacite-(Ce), 1301

Interpretation of plagioclase zonation in calcic pelitic schist, South Strafford,
Vermont, and the effects on thermobarometry, (Menard & Spear),
133

Intrinsic and extrinsic controls on the incorporation of rare-garth elements in
cale-silicate minerals, (Pan & Fleet), 147

Inversion between sphalerite- and wurtzite-type structures in the system
Zn-Fe-Ga-S, (Ueno er al.), 949

Isothermal constitutive undercooling as a model for oscillatory zoning in
plagioclase, (L'Heureux & Fowler), 1137

Jensenite, a cupric tellurate framework structure with two coordinations of copper,
(Grice er al.), 55

Jensenite, Cu;Te%*O4*2H,0, a new mineral species from the Centennial mine,
Tintic Distriet, Juab County, Utah, (Roberts ef al.), 49

Li- and F-bearing alkali amphibole from granitic pegmatite at Hurricane Mountain,
Carroll County, New Hampshire, (Foord et al.), 1011

Lithium-bering fluor-arfvedsonite from Hurricane Mountain, New Hampshire: a
crystal-chemical study, (Hawthorne et al), 1015

Location of ray paths for a known wave normal in biaxial crystals, (Nicholls),
161

Magnesian hornblende from a metamorphosed ultramafic body in southwest
Finland: crystal chemistry and petrological implications, (Mancini er al.),

835

Marialite; Rietveld structure-refinement and *°Si MAS and Al satellite transition
NMR spectroscopy, (Sokolova et al.), 1039

Metasomatism at a granitic pegmatite — dunite contact in Galicia: the Franqueira
occurrence of chrysoberyl (alexandrite), emerald, and phenakite: reply,
{Martin-Izard et al.), 1332 )

Metasomatism at a granitic pegmatite — dunite comact in Galicia: the Franqueira
occurrence of chrysoberyl (alexandrite), emerald, and phenakite: discus-
sion, (Franz et al.), 1329

MICROHARDNESS
neZilovite, 1290

Micro-PIXE analysis of silicate reference standards for trace Ni, Cu, Zn, Ga, Ge,
As, Rb, Sr, Y, Zr, Nb, Mo and Pb, with emphasis on Ni for application in
the Ni- in-garnet geothermometer, (Campbell ef al.), 37

MINERAL DATA (see also Electron-microprobe analyses)
aegirine, 210, 286, 428, 438, aenigmatite, 786, “anarakite”, 63, andradite
(titanian), 274, ankerite, 459, apatite, 211, 1166, arfvedsonite, 208, 287,
1013, 1016, argentopentlandite, 939, arsenopyrite, 520, astrophyllite, 290,
787, augite, 286, bafertisite, 789, beryl, 1269, beudantite, 1309, biotite,
289, 438, 962, 1242, 1271, biotite (Ba-Ti-rich), 967, 1242, boracite, 881,
calcite, 458, cassiterite, 745, catapleiite, 292, ceriopyrochlore, 482,
chlorite, 13 , chromite, 488, 725, clinoatacamite, 61, 73, clinopyroxene,
962, cobalt pentlandite, 25, cobaltite, 491, 505, columbite, 1008, congolite,
881, diopside, 412, 428, 438, dolomite, 459, emerald, 1253, 1329, 1332,
eudialyte, 292, 1169, ferrocolumbite, 754, ferrc lite, 754, ferrotapiolite,
638, 754, feruvite, 733, fluor-arfvedsonite, 1013, 1016, fluor-ferroleakeite,
1013, fluornybdite, 577, fluertaramite, 577, foitite, 743, gagarinite~(Y),
1302, galena, 1213, gallian hidalgoite, 1309, gallite, 1306, gallobeudantite,
1303, garnet, 438, 1181, 1198, gersdorffite, 491, 505, gold, 1, 513, 548,
gold (palladian), 550, hambergite, 615, hastingsite, 287, hibonite, 1289,
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hydrous B-Mg,SiO,, 1233, iimoriite-(Y), 817, ilmenite, 605, 764, 782, 790,
963, itmenite (Mn-rich), 31, isocubanite, 704, ixiolite, 759, jensenite, 49,
kataphorite, 438, 577, keyite, 623, kupletskite, 290, kutnohorite, 459,
latrappite, 481, liottite, 1021, loparite, 979, 991, 18llingite, 491, ludlockite,

79, lueshite, 981, 1 . 291, hornblende, 835, magnesio-
richterite, 438, magn 725, 1245, magn (titaniferous), 291, 395,
417, magnetoplumbite, 1289, lumbite, 7. stantalite,

54,

754, manganotapiolite, 638, marialite, 1039, maucherite, 491, melilite, 271,
melonite, 488, muscovite-2M,, 115, 1271, muscovite (borian, 2M,), 618,
narsarsukite, 790, nepheline, 234, neptunite, 791, neZilovite, 1287,
nickeline, 491, nioboloparite discredited, 991, niobophyllite, 788, nybdite,
577, orthopyroxene, 962, otjisumeite, 1306, palladium, 549, palladseite,
550, paratacamite (nickeliferous), 70, paratacamite (zincian), 62, 1095,
pargasite, 438, 577, parisite, 1172, pavonite, 1323, Pd—Cu oxide, 549,
penobsquisite, 657, pentlandite, 507, perovskite, 804, 977, phlogopite,
194, 210, 235, 272, 438, 469, 970, phosinaite-(Ce), 107, piretite, 1317,
plagioclase, 135, 962, pyrope, 1181, pyrophanite, 291, pyrrhotite,
491, 507, quartz, 1223, rapidcreckite, 99, renierite, 1306, rhodochrosite,
461, riebeckite, 208, 438, 1013, rutile, 605, 764, sabinaite, 811, sanidine,
396, scapolite, 1040, schoepite, 1072, schorlomite, 395, shigaite, 91,
shomiokite-(Y), 650, siderite, 461, sigismundite, 827, sodalite, 292,
sphalerite, 1212, spinel, 962, spiroffite, 821, staurolite (Zn-rich),
1051, synchysite, 1172, tantalite, 1008, tapiolite, 633, 1008, taramite,
577, titanite, 34, 782, 1169, tourmaline, 123, 1267, trembathite, 881,
unidentified Ca-~Ga arsenate, 1314, unidentified germanite-like, 1306,
unidentified Nb-Pb-Ti silicocarbonate, 794, unidentified Pb-Ga
phosphate, 1309, unidentified treasurite derivative, 1324, unidentified
Zr-Ti silicate, 794, vesuvianite (B-rich), 1060, vishnevite, 395, wadsleyite,
1233, westerveldite, 491, zajacite-(Ce), 1299, zircon (hafnian), 1001

Mineral intergrowths replaced by “elbow-twinned” rutile in altered rocks, (Force
et al.), 603

MINERALOGICAL ASSOCIATION OF CANADA
Berry medal (Kaiman), 1347, book reviews, 677, 901, 1337, color photo-
graphs: astrophyllite, 783, aenigmatite, 783, narsarsukite, 784, neptunite,
784, garnet, 1200, Hawley medal (O’Hanley & Wicks), 1343, Past
Presidents” medal (Krogh), 1349, Proceedings of the 41st annual meeting,
1341

Mineralogy and geochemisiry of fenitized alkaline ultrabasic sills of the Gifford
Creek Complex, Gascoyne Province, Western Australia, (Pearson &

Taylor), 201

Mn-rich ilmentite from the Sullivan Pb-Zn—Ag deposit, British Columbia, (Jiang
etal.), 29

NEW MINERAL SPECIES
1995 listing of IMA-approved new mi 1s, 685, clinc ite, 61,

gallobeudantite, 1305, jensenite, 49, neZilovite, 1287, penobsquisite, 657,
piretite, 1317, sigismundite, 827, zajacite-(Ce), 1299

New minerals recently approved by the Commission on New Minerals and Mineral
Names, International Mineralogical Association, (Mandarino & Grice),
685

NeZilovite, a new member of the magnetoplumbite group, and the crystal
hemistry of gnetoplumbite and hibonite, (Bermanec et al),
1287

“Nioboloparite”: a re-investigation and discreditation, (Mitchell et al.), 991

NOMENCLATURE

(Cu,Zn),(OH),Cl group, 76, alunite—jarosite group, 1305, clinoatacamite,
61, galfoben tite, 1305, jensenite, 49, kalsilitic rocks, 175, keyite
formula redefined, 623, kimberlite, 175, lamproite, 175, lamprophyre, 175,
leucitic rocks, 175, ludlockite formula redefined, 87, magnetoplumbite
group, 1287, melilitic rocks, 175, neZilovite, 1287, “nioboloparite”
discredited, 991, penobsquisite, 657, piretite, 1317, shigaite formula
redefined, 96, sigismundite, 827, tapiolite series, 631, uranyl phases:
structural classification, 845, zajacite-(Ce), 1299

Occurrence and composition of some Ti-bearing minerals in the Strange Lake
intrusive complex, Quebec—Labrador boundary, (Birkett er al.), 779
Occurrence and significance of stalactites within the epithermal deposits at Creede,
Colorado, (Campbell & Barton), 905

On the development of niobium and rare-carth minerals in monticellite—
alcite carbonatite of the Oka Complex, Quebec, (Chakhmouradian),
479

OPTICAL PROPERTIES
General
clinopyroxenes, 593, fluor-arfvedsonite, 1014, fluor-ferroleakeite, 1014,
gallobeudantite, 1307, penobsquisite, 639, phosinaite-(Ce), 108, piretite,
1319, ray paths in biaxial crystals, 161, zajacite-(Ce), 1301
Reflectance
argentopentlandite, 941, j ite, 52,
1290

yplumbite, 1290, neZilovite,

Optical properties of C2/c pyroxenes: a point-dipole explanation, (Abbott),
595

Origin of glass in Quaternary mantle xenoliths from Meerfeldermaar, West Eifel,
Germany: implications for enrichment in the lithospheric mantle,
{O’Connor et al.), 187

Oscillatory zoning in minerals: a common phenomenon, (Shore & Fowler),
1nn

Patterns of zonation in rare-earth-bearing minerals in nepheline syenites
of the North Qdroq Center, South Greenland, (Coulson & Chambers),
1163

Pavonite from the Tkuno mine, Hyogo Prefecture, Japan, (Shimizn & Kato), 1323
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Penobsquislite; 6a new borate mineral with a complex framework structure, (Grice
etal), 657

PETROLOGY (see also Experimental)

Ag distribution in seafloor sulfides, 697, Ag distribution in VMS deposits,
539, 697, Ag transport in seafloor deposits, 711, amphibolite meta-
somatism, 1270, 1329, anorthosite, 559, assimilation in melts, 1158,
Au-Pd-Se ore oxidation, 554, basanitic nephelinite, 227, biotite zoning,
1248, carbonatite autolith, 393, carbonatite, 373, 389, 403, 454, 479,
carbonatitic magma, 377, 406, 469, cassiterite geochemistry, 753, chlorite
geothermometer, 14, chondrite-normalized REFE, 151, 215, 250, 447, 569,
1263, cobaltite-gersdorffite solid solution, 503, Coldwell complex, 967,
contact-metamorphic aureoles, 1198, corona structures, 960, diopside
phenocrysts, 412, diorite, 305, East Pacific Rise, 697, Eastern Alkalic Belt,
241, feldspar ijolite, 228, fenitization, 205, fluid chemistry from East
Pacific Rise vents, 711, fluid inclusion data, 11, 1330, 1333, foyaite, 454,
geobarometry, 14, 144, 841, 964, 1186, geochronology, 313, 329, 444,
1260, geothermometry, 14, 46, 144, 841, 964, 1186, glass in mantle
xenoliths, 191, gold precipitation, 513, 547, gold — quartz vein deposit, 513,
granitic pegmatite, 1253, H,O in the mantle, 1239, jjolite, 406, 454,
isobaric cooling, 960, isothermal decompression, 960, kalsilitic rocks
classification, 176, kimberlite classification, 177, Kipawa complex, 435,
lamproite classification, 179, lamprophyre classification, 180, larvikite,
305, leucitic rocks classification, 180, Iherzolite massif, 486, Iherzolite —
carbonate liquid partition coefficients, 375, mafic granulite, 960, mantle
plume, 325, mantle-recycled carbon, 374, mantle xenoliths, 187, 377, 1179,
melilitic rocks classification, 176, metapyroxenite, 837, Mid-Atlantic
Ridge hydrothermal field, 24, Monteregian Hills, 302, 329, 1241, Nd-Sm
isotopic data, 312, nepheline diorite, 305, nepheline syenite, 228,284, 338,
424, nepheline trachyte, 245, nephelinitic lava, 412, nordmarkite, 305, Oka
complex, 479, oscillatory zoning, 1111, 1127, 1137, 1169, 1196, 1211,
oxygen fugacity, 12, 797, 842, 1250, pantellerite, 770, pegmatite-aplite,
352, peristerite gap, 141, PGE in arsenides, 499, phlogopite zoning, 469,
phonolite, 245, Pine Point deposit, 1211, plagioclase-growth model, 1138,
1155, pseudomorphs, 360, pulaskite, 305, ope-growth model, 1181,
pyroxene-growth model, 1156, pyroxenite, XO{), 717, quartz provenance,
1223, Rb-Sr isotopic data, 294, 312, REE in calc-silicate minerals, 147,
REE mobility, 1163, reticulated rutile from topotactic replacement of
ilmenite, 605 seaflcor chimney growth model, 713, seafloor hydrothermal
sulfides, 23, 697, sector zoning, 1121, speleothems, 905, 931, spessartite,
503, sphalerite-growth model, 1218, spidergram, 248, stalactites in
epithermal ore deposits, 906, 932, Stillwater Complex, 559, Strange Lake
complex, 349, 769, 779, 1299, Sullivan sedex deposit, 29, 733, trace-
element diffusion in pyrope, 1183, trace-clement zoning in garnet, 1183,
1206, turjaite, 265, 406, turjite, 265, U-Pb isotopic data, 444, ultrabasic
sill, 202, volcanogenetic massive sulfide deposit, 529, zoning in
m;geralsbélll, 1127, 1137, 1149, 1163, 1179, 1195, 1211, 1223, 1242,
1291, 13

Petrology and mineral resources of the Wind River laccolith, Cornudas Moutitains,
New Mexico and Texas, (McLemore ef al.), 335
Phase transitions in the series boracite — trembathite — congolite: phase relations,
(Burns & Carpenter), 881 :
Phlogoﬁe ];:rystiléization in carbonatitic magmas from Uganda, (McCormick &
9

Phosinaite-(Ce) from Mont Saint-Hilaire, Quebec: new data and structure
refinement, (McDonald et al.), 107
Piretite, Ca(U0,)5(8¢0,),(OH)(+4H,0, 2 new calcium uranyl selénite from
hinkolobwe, Shaba, Zaire, (Vochten ef al.), 1317
Raman and infrared spectra of hydrous 8-Mg,Si0O,, (Mernagh & Liu), 1233

RAMAN SPECTRA
hydrous 8-Mg,Si0,, 1233

Relatively aluminous alkali pyroxene in nepheline syenites from Malawi:
nﬁ:z,ralozgical response to metamorphism in alkaline rocks, (Woolley
etal), 423

Rhombohedral carbonates from carbonatites of the Khibina Massif, Kola
Peninsula, Russia, (Zaitsev), 453

Rietveld refinement of micaceous materials: muscovite 2M;, a comparison
with single-crystal structure refinement, (Liang & Hawthorne),
115

SCANNING-ELECTRON MICROGRAPHS
apatite, 1167, arsenopyrite, 519, cassiterite, 759, ceriopyrochlore, 482,
cobalt pentlandite, 26, cobaltite-gersdorffite solid solution, 504, columbite,
1004, eudialyte, 1170, ferrocolumbite, 759, feruvite, 735, foitite, 742,
galena, 1213, gallobeudantite, 1307, garnet, 1181, 1198, 1200, gold, 523,
549, gold with pentagonal morphology, 4, ilmenite (Mn-rich), 31,
jensenite, 51, joseite B, 519, latrappite, 480, miarolitic cavity in quartz
syenite, 771, maucherite — nickeline — westerveldite globule, 490,
oscillatory zoning, 1113, palladium, 549, Pd—Cu oxide, 549, piretite, 1318,
plagicclase, 137, pyrope, 1181, rutile, 606, 759, seafloor chimney sulfides,
702, sulfide stalactites in epithermal ore deposits, 916, 934, trellis-textured
magnetite—ilmenite, 607, trellis-textured rutile, 610, unidentified
?che—)l’l])g'(l)‘(l) silicocarbonate, 796, unidentified Zr-Ti silicate, 796, zajacite-

Sigismundite, (Ba,K,Pb)Na3(Ca,Sr)(Fe,Mg,Mn), ,A(OH),(PO,),,, a new Ba-rich
member of the arrojadite group from Spluga Valley, Italy, (Demartin e al.),

827

Silver in sulfide chimneys and mounds from 13°N and 21°N, East Pacific Rise,
(Moss & Scott), 697

Sodium at the A site in clinoamphiboles: the effects of composition on patterns of
order, (Hawthorne et al.), 577

Static and dynamic Jahn-Teller effects in Cu® oxysalt minerals, (Bumns &
Hawthorne), 1089
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Structural and textural evolution of the Strange Lake peralkaline rare-glement
(NYF) granitic pegmatite, Quebec—Labrador, (Miller), 349

Structural hani: for light-el variations in tourmaline, (Hawthorne),
123

TEXTURES

aenigmatite, 783, arsenide globules in pyrrhotite, 488, astrophyllite, 783,
Au-Pd-Se ore oxidation, 554, basanitic nephelinite, 227, carbonatite
autolith, 393, cassiterite zoning, 748, concentrically zoned plagioclase,
137, corona structures, 961, diopside phenocrysts, 413, feldspar ijolite,
228, foitite, 742, galena 1213, glass in mantle xenoliths, 195, gold,
1, 513, 548, narsarsukite, 784, nepheline monzosyenite, 228, nepheline
syenite porphyry, 338, neptunite, 784, oscillatory zoning, 1113,
pegmatite—aplite, 356, phlogopite zoning, 469, pseudomorphs, 360,
speleothems, 905, 931, sphalerite banding, 1212, stalactites in epithermal
ore deposits, 913, 934, trellis-textured magnetite—ilmenite, 607, trellis-
textured rutile, 610

The association basanitic nephelinite — feldspar ijolite — nepheline monzosyenite
at House Mountain volcano, north-central Arizona, (Wittke & Holm),
221

The atomic arrangement of iimoriite-(Y), Y,(SiO)(COs), (Hughes er al),
817

The crystal chemistry of the tapiolite series, (Wise & Cemng), 631

The crystal structure of clinoatacamite, a new polymorph of Cu,(OH);Cl, (Grice
etal), 73

The crystal structure of keyite, Cuf*(Zn,Cu?*),Cd,(AsO)e(H,0), an oxysalt
mineral with essential cadmium, (Cooper & l-fawthome). 62§

The crystal structure of liottite, & six-layer member of the cancrinite group,
(Ballirano et al.), 1021

The crystal structure of ludlockite, PbFe3*As}0,,, the mineral with pentameric
arsenite groups and orangg hair, (éooper Hawthorne), 79

The crystal structure of rapidcreekite, Caz(Sv(,)tﬁ(CO J(H,Q),, and its relation to the
structure of gypsum, (Cooper & Hawthorne), 99

The crystal structure of sabinaite, Na,Zr, TiO,(COs),, (McDonald), 811

The cry?]tal structure of schoepife, [&Joz)soz(ém,zl(ﬁzo),z, (Finch et al.),
1071

The crystal structure of shigaite, [Aanz*(OH)G]s(SOA) Na(H,0),{H,0}, a
hydrotalcite-group mineral, {Cooper §L Hawthorne), ﬁl

The crystal structure of shomiokite-(Y), (Grice), 649

The crystal structure of spiroffite, (Cooper & Hawthorne), 821

The distribution and mineral hosts of silver in eastern Australian volcanogenic
massive sulfide deposits, (Huston ez al.), 529

The first report of cobalt pentlandite from a Mid-Atlantic Ridge hydrothermal
deposit, Mozgova et al.), 23

The formation of quartz syenite by crustal contamination at Mont Shefford
and other Monteregian complexes, Quebec, (Landoll & Foland),
301 .

The Los Archipelago nepheline syenite ring-structure: a magmatic marker
of the evolution of the central and equatorial Atlantic, (Moreau et al.),

281
The Origin and Significance of Zoning in'Minerals: Preface, (Mason & Martin),
1109

The origin of rare minerals in the Kipawa syenite complex, western Quebec,
(Currie & van Breemen), 435

The thermal behavior of cancrinite, (Hassan), 893

Thermodynamic and textural evidence for at least two stages of Au-Pd
mineralization at the Caué iron mine, Itabira District, Brazil, (Olivo &
Gammons), 547

THERMOGRAVIMETRIC ANALYSIS
biotite; 1243, cancrinite, 893 , piretite, 1320

TRACE-ELEMENT DATA

Ag in chalcopyrite, 533, 708, Ag in galena, 533, 708, Ag in isocubanite,
708, Ag in marcasite, 708, Ag in pyrite, 708, Ag in sphalerite, 533, 708, Ag
in tetrahedrite, 533, amphibolite, 722, 1262, anorthosite, 566, apatite, 211,
1168, basanitic nephelinite, 225, beryl, 1269, calc-silicate, 722, diorite,
305, eudialyte, 1171, feldspar ijolite, 225, gabbro, 722, geostandards, 38,
glass in pantellerite, 770, glimmerite, 722, gneiss, 722, granodiorite, 722,
larvikite, 310, leucogranite, 1264, magnetite, 724, marble, 445, melanorite,
722, mica schist, 1262, nepheline diorite, 310, nepheline monzosyenite,
225, nepheline syenite, 341, 445, nepheline trachyte, 245, nordmarkite,
310, norite, 722, pantellerite, 770, peralkaline granite, 445, peralkaline
skarn, 445, idotite, 722, PGE in Cr-Ni ore, 494, phonolite, 245,
plagioclase, 566, pulaskite, 310, pyrope, 1183, pyroxenite, 722, quartz
syenite, 770, quartz, 1223, REE in calc-silicate minerals, 147, seafloor
hydrothermal sulfides, 26, 702, syenite, 341,445, 722, syenitic urtite, 225,
titanite, 1174, tourmaline-albite vein, 1277, trondhjemite, 445, ultrabasic
sill, 214

Trace-element zoning in mantle minerals: metasomatism and thermal events in the
upper mantle, (Griffin ef al.), 1179

TRANSMISSION ELECTRON MICROGRAPHS
aluminate sodalite modulated structure, 1034

Twinned hambergite from the Gilgit district, northern Pakistan, (Richards), 615

TWINNING (see also Crystallography)
gold, 3, 523, hambergite, 613, loparite, 979, rutile, 605, twinning versus
topotactic replacement in rutile, 612

Two-dimensional periodic antiphase boundaries in a synthetic aluminate sodalite,

CaglAl,05,](CrO,),, (Hassan), 1031 .

U minerals ané inorganic phases: a comparison and hierarchy of crystal
structures, (Burns ez al.), 845
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Unusually high concentrations of magnetite at Caraiba and other Cu-sulfide
deposits in the Curagd Valley, Bahia, Brazil, (Maier & Barnes),
717

X-ray and neutron crystal-structure refinements of a boron-bearing vesuvianite,
(Groat et al.), 1059

X-RAY DIFFRACTION (see also Crystal Structure}

Cell Dimensions
boracite, 884, ceriopyrochlore, 482, clinoatacamite, 63, 73, congolite,
884, ferrotapiolite, 638, fluor-arfvedsonite, 1016, gagarinite-(Y), 1302,
gallobeudantite, 1309, hambergite, 618, hibonite, 1289, iimoriite-(Y),
817, jensenite, 51, 56, keyite, 623, latrappite, 481, liottite, 1021,
loparite-(Ce), 997, ludlockite, 80, magnesian hornblende, 838, magneto-
plumbite, 1289, manganotapiolite, 638, marialite, 1044, muscovite-2M,,

116, muscovite (borian, 2M,), 618, neZilovite, 1289, paratacamite
(nickeliferous), 70, paratacamite (zincian), 63, pavonite, 1327,
penobsquisite, 660, perovskite, 806, phosinaite-(Ce), 109, piretite,
1319, rapidcreekite, 99, sabinaite, 811, schoepite, 1072, shigaite,
91, shomiokite-(Y), 651, sigismundite, 830, spiroffite, 821, staurolite
(Zn-rich), 1053, synthetic (Cu,Zn),(OH),Cl, 67, tapiolite, 636,
trembathite, 884, vesuvianite (B-rich), ]660, zajacite-(Ce), 1302

Powder Data

clinoatacamite, 63, gallobeudantite, 1310, jensenite, 52 , loparite-(Ce), 997,
neZilovite, 1291, paratacamite (nickeliferous), 70, paratacamite (zincian),
63, pavonite, 1326, penobsquisite, 660, phosinaite-(Ce), 109, piretite,
1320, shomiokite-(Y), 650, sigismundite, 830, tapiolite, 637, zajacite-(Ce).
1302
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VOLCANIC-ASSOCIATED MASSIVE SULFIDE DEPOSITS IN ANCIENT AND MODERN
SETTINGS: CLASSIFICATION, PROCESSES AND EXAMPLES
A SHORT COURSE SPONSORED BY THE SEG AND GAC/MDD
MAY 17-18, 1997
IMMEDIATELY PRECEDING THE OTTAWA ‘97 GAC-MAC CONFERENCE

This short course will present a review of the current studies on the critical aspects of VMS formation,
with an emphasis on relevance to mineral exploration, and will present the results of recent studies on
very large or important VMS deposits and districts around the globe. It will be accompanied by an
Economic Geology Reviews in Economic Geology volume available at the door, also co-sponsored by
the SEG, and the GAC/MDD. Emphasis will be given on discussion and audience participation during
the course. The speakers are from North America, Europe and Australia and include many of the pre-
eminent scientists who work on seafloor and land-based VMS systems.

Abbreviated titles of the topics to be presented, and the speakers/co-authors are:

INTRODUCTION: Classification of VMS deposits, based on world-wide compilation

PROCESSES:

o Subaqueous volcanism: Environments and controls: H. Gibson and R. Morton

e Structural aspects of hydrothermal venting in seafloor/ophiolite settings: G. Harper et al.
e Magmatic and hydrothermal controls on seafloor venting: M. Perfit, 1. Jonasson et al.

e Hydrothermal alteration of oceanic crust: J. Alt

e Fluid chemistry, base and precious metal transport and deposition: 'B. Seyfried et al.

e Stratigraphy and alteration of bimodal VMS systems: T. Barrett et al.

e Semi-conformable alteration patterns in VMS systems: D. Ames and A. Galley

e Stable isotopes and VMS systems: A review: D. Huston

[

Heat and fluid flow modeling and VMS systems: T. Barrie, L. Cathles and A. Erendi

EXAMPLES:

e The giant Kidd Creek deposit: a giant komatiite - thyolite associated VMS system: T. Barrie, M
Hannington and W. Bleeker

e The Iberian Pyrite Belt of Portugal and Spain: Examples of bimodal - siliciclastic systems: D. de

Carvalho, J. Munha and F. Barriga

Eskay Creek: an unusual precious metal-rich bimodal VMS system: T. Roth, J. Thompson et al.

Windy Craggy, NW British Columbia: a mafic-siliciclastic VMS system: J. Peter and S. Scoft

VMS deposits in ophiolites and their modern seafloor analogs: R. Koski and A. Galley

Metalliferous sediments of the Atlantis Il Deeps, Red Sea: R. Zierenberg

Massive sulfide deposits at sediment-covered spreading centers: W. Goodfellow et al.

For further information, please contact:

T. Barrie M. Hannington

Geological Survey of Canada Geological Survey of Canada
601 Booth 601 Booth

Ottawa, Ontario K1A 0E8 Ottawa, Ontario K1A 0E8
tel: 613-947-2793 tel: 613-996-4865

fax: 613-996-9820 fax: 613-996-9820

email:BARRIE@GSC.EMR.CA email. MARKH@GSC.EMR.CA
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The Mineralogical Association of Canada is one of the sponsorirng organizations of the
11th International Clay Conference. The Conference is open to anyone interested in
the scientific and practical aspects of clay science. In addition to the general sessions, the
following symposia are planned (listed with convenors in parentheses):

1.

© PN AWN

In addition to a program of field excursions, a preconference workshop is planned on
the theme Synchrotron X-ray methods in clay science, to be organized by D.G. Schulze
and J.W. Stucki. Full details, and a copy of the first circular, can be obtained from
Dr. Jeanne B. Percival, Secretary-General, 11th ICC, Geological Survey of Canada,

601 Booth Street, Ottawa, Ontario, Canada K1A OE8. FAX: 613-943-1286. Internet:
icc97@gsc.emr.ca.

The 11th International
Clay Conference

The 34th Annual Meeting
of the
Clay Minerals Society

June 15-21, 1997

Carleton University
Ottawa, Ontario, Canada

Mdssbauer spectroscopy in clay science: fundamental aspects and application to
current topics (D.G. Rancourt)

The isotopic geochemistry of clay minerals (F.J. Longstaffe)

Multinuclear magnetic resonance of clays (C. Detellier and J.A. Ripmeester)
Microbial geochemistry of clay minerals (G. Ferris)

Clay barriers and waste management (D. Oscarson)

Hydrothermal clays in modern and ancient seafloor deposits (D.E. Ames)

The merits of TEM and XRD as applied to layer silicates (H. Vali and R.F. Martin)
Clays in industry (H.J. Abercrombie)

Teaching clay mineralogy (J.B. Dixon)




1362

THE CANADIAN MINERALOGIST

1957-1975
1971-1977
1975-1982
1978-

1975-1977
1976-1978
1977-1979
1978-1980
1979-1981
1980-1982
1981-1983
1982-1984
1983-1985
1984-1986
1985-1987
1986-1988
1987-1989
1988-1990
1989-1991
1990-1992
1991-1993
1992-1994
1993-1995
1994-1996
1995-1997
1996-1998

1982-1990
1990-

1972-1975
1975-1983
1984-1990
1990-

THE CANADIAN MINERALOGIST
EDITORIAL STAFF, 1957-1996

EDITOR
Leonard G. Berry
John L. Jambor
Louis J. Cabri
Robert F. Martin
ASSOCIATE EDITORS

P. Bayliss, S.R. Hall, P.B. Read, G.B. Skippen

G. Donnay (1976), M.E. Fleet, D.C. Harris, B.F. Leonard, D.J. Vaughan

G.M. Anderson, G.Y. Chao, J.A. Mandarino, D.G.W. Smith

E.C. Appleyard, K.L. Currie, V.S. Papezik, B.J. Wuensch

G.M. Bancroft, F.C. Hawthorne, W.H. MacLean, A.C. Turnock

P.B. Barton, Jr., J.L.. Jambor, G. Perrault, L.T. Trembath

L.C. Coleman, E.P. Meagher, S.D. Scott, R.I. Thorpe, A.C. Turnock (1983)

E. Froese, H.D. Grundy, M.E. Fleet (1983-1984), E.T.C. Spooner, D.J. Vaughan
L.J. Cabri, D.B. Clarke, E.E. Foord, J. Guha, R. Ledoux

P. Cemy, L.A. Clark, H. Kodama, A.R. Philpotts, J.T. Szymanski

H.T. Evans, Jr., D.D. Hogarth, P.G. Manning, W.E. Trzcienski, Jr., F.J. Wicks
A.H. Clark, T. Feininger, E.E. Foord, W.C. Kelly, R.F.J. Scoates

P. Cerng, S.J. Guggenheim, S.E. Haggerty, J.T. Szymariski, A.E. Williams-Jones
E.A.J. Burke, R.G. Burns, G.K. Czamanske, C.V. Guidotti, J.D. Scott

E.E. Foord, P.C. Goodell, J.D. Grice, C. Klein, Jr., C.M. Lesher, Jr.

R.N. Abbott, B. Bonin, T.M. Gordon, S.E. Haggerty, J.T. Szymariski

G. Calas, J. Chisholm, L.S. Hollister, E. Makovicky, M.A. Zientek

S.J. Barnes, C.A. Francis, R.L. Mason, R.C. Peterson, J.C. Rucklidge

B. Bonin, E.E. Foord, R.H. Mitchell, R.C. Rouse, M. St-Onge

T.B. Barrett, S.L. Chryssoulis, G. Cressey, Y. Moglo, A.C. Roberts

G.N. Eby, T.S. Ercit, F.C. Hawthorne, R.R. Keays, P.E. Rosenberg, A.G. Trudu
B. Bonin, E.E. Foord, J.M. Hughes, G.T. Nixon, P.F. Zanazzi

MANAGING EDITOR
Sandra E. Doig
Vicki Loschiavo
SUBSCRIPTION MANAGER
Donald C. Harris
Robert I. Gait

Joseph A. Mandarino
Robert Pinard




RUSSIAN ACADEMY OF SCIENCES 1363

Proceedings
of the Russian
Mineralogical
Society*

Number 4
Recrystallization and blastesis of shock-metamorphosed rocks in impact structures
V.L. Masarmis & M.S. MASHCHAK 1

Behavior of Al and Ti during the formation of highly aluminous metasomatic rocks in the

Urals massive sulfide deposits AL GRABEZHEV & V.V. ZAYKOV 19
Summary mineral composition of the Earth’s crust A.G. BULAKH 23
MINERALS AND MINERAL PARAGENESES
On the Debye—Scherrer pattern of picropharmacolite E.K. VASILEV 29

Gem and collection-quality tourmaline from the Pamirs (crystal morphology, coloring,
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Sericite with noncentrosymmetric structure from the Banska St’avnitsa gold — silver —
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New data on kalborsite LV. PEkov & N.V. CHUKANOV 55
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NEW MINERALS
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A.P. KnomyAakov, G.N. NECHELYUSTOV & R.K. RASTSVETAEVA 72

Intersilite NagMnTi[Si;,0,,(OH)](OH),-4H,0 — a new mineral with a new type of the
band-layered silicon—oxygen radical A.P. KgoMyAROv, A. ROBERTS, G.N. NECHELYUSTOV,
N.A. YamMNOVA & D.YU. PUSHCHAROVSKY 79
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