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Williams-Jones, A.E. with Mulja, T., 793, 817

Wilson, G.C., Rucklidge, J.C. & Kilius, L.R., Ultrasensitive trace-clement analy-
sis with accelerator mass spectrometry: the current state of the art, 237

Wood, S.A. with Mulja, T., 793, 817

W, Guoping with Ludden, IN., 419

Young, D.A., Komerupme-group minerals in Grenville granulite-facies
paragneiss, Reading Prong, New Jersey, 1255

Zavalfa, M.EM. & Galliski, M.A., Goldichite of fumarolic origin from the Santa
Bérbara mine, Jujuy, northwestern Argentina, 1059

SUBJECT INDEX

A critical look at quantitative laser-ablation ICP-MS analysis of natural and
synthetic glasses, (Stix ef al.), 435

A laser-Raman microprobe study of platinum-group minerals from the Munni
Iguﬁlm layﬁred intrusion, West Pilbara Block, Eastern Australia, (Mernagh

oatson), 409

A re-investigation of bolivarite and evansite, (Garcfa-Guinea et al.), 59

A report on the derivation and proper use of the term anorthosite, (Feininger), 913

A revxewivsgfl the microbial geochemistry of banded iron-formations, (Brown et al.),

A study of feldspar phases in the high-silica, high-level Ackley granite, south-
eastern Newfoundland, (Kontak), 985

161A1 disorder in Mﬁhlbolw from mantle peridotites, (Obem et al.), 867

An SEM electron-channeling study of flame perthite from the Killarney granite,
southwestern Grenville Front, Ontario, (Pryer et al.), 333

Appli 24; of Auger-¢l spectroscopy to geochemistry, (Nesbitt & Pratt),

%?phcauons of LAM-ICP-MS analysis to minerals, (Ludden et al.), 419

‘Au Massbaver study of the gold—silver ditellurides sylvanite, krennerite and

calaverite: discussion, (Stanek), 185

197Au Méssbauer study of the gold-silver ditellurides sylvanite, krennerite and
calaverite: reply, (Wagner ez al.), 187

Behavior of the platinum-group elements during dlﬁerenuauon of the North
Mountain basalt, Nova Scotia, (Greenough & Fryer),

Borate clusters and fundamental buﬂdmg blocks contammg four polyhedra: why

few clusters are utilized as g blocks of str
(Burns), 1167

Borate minerals. . Polyhedral clusters and fund: 1 building blocks, (Burns
etal), 1131

Calcioburbankite, Nas(Ca,REE, sl‘)g(COg) a new mineral species from Mont
Saint-Hilaire, Quebec, and its relationship to the burbankite group of
minerals, (Van Velthuizen et al), 1231

Calibration of the ion microprobe for the determination of silver in pyrite and
c(:]h:ﬁggynte %m%hf Mobrun VMS deposit, Rouyn—Noranda, Quebec.

ue et al.),

Characterization of argentojarosite formed from biologically oxidized Fe?* ions,
(Sasaki et al.), 1311

M;.CIFNHCAL ANALYSES (see also Electron-microprobe analyses)

bolivarite, 64, calcite, 448, dolomite, 448, evansite, 64, fluorite, 448, K-
feldspar, 991, tourmaline, $41

albitite, 824, anorthosite, 735, basalt, 159, beryl pegmatite, 824,

biotite monzogranite, 821, chromitite, 170, Cr-rich quartzite, 1266, Cr-rich
schist, 1266, dunite, 778, gabbro 170, 735, 778,

granite pegmatite, 778, granodxonte, 735, mafic pegmatite, 159, monzo-

diorite, 735, monzonite, 735, muscovite monzogranite, 821, norite, 735,
orthopyroxene-rich basalt, 159, peridotite, 170, phlogopitite, 778, prisma-
tine-bearing gneiss, 1259, pyroxenite, 170, quartz monzonite, 735, thyolite,
159, rodingite, 601, seafloor sulfides, 1295, serpentinite, 761, spodumene
pegmatite, 824, standard glasses, 474, 484, tremolitite, 778, troctolite, 735,
two-mica monzogranite, 821, vesicular basalt, 159

Chromian muscovite, uvarovite, and zincian ck ducts of regional meta-
somatism in northwest Nelson, New Zeahmd, (Chalhs etal), 1263
Claringbullite: 2 Cu* oxysalt with Cu* in trigonal-prismatic coordination, (Burns
et al), 633

Comparison of petrogenetic processes between the West Valley segment of Juan
de Fuca Ridge and the adjacent Heck chain of seamounts: detailed electron-
microprobe study and Nomarski interference imaging of plagioclase, (Van
‘Wagoner ef al.), 569

Complex zoning in vesuvianite from the Canigou massif, Pyrénées, France,
(Gibson et al.), 77

Composition and occurrence of electrum at the Morning Star deposit, San
Bernardino County, California: evidence for remobilization of gold and
silver, (Sheets et al.), 137

Conditions of formation of lizardite, chrysotile and antigorite, Cassiar, British
Columbia, (O'Hanley & Wicks), 753

C from fluid data on the origin of the Jubdee carbonate-hosted
Zn-Pb deposit, Cape Breton, Nova Scoha, SChx etal.), 709

Coordination-g 'y structural p: ys in Cu** oxysalt minerals, (Burns &
Hawthorne), 889

COUPLED-ATOM SUBSTITUTIONS
Oxides

lindsleyite, 1086, murataite, 12235, spinel (chromian), 97, 748

Phosphates
bolivarite, 64, evansite, 64

Stlfcates
amphibole (chromian), 96, chlorite (chromian), 95, cuspidine group, 880,
epidote (ch:ommn), 93, homblende, 872, muscovite (chromian), 94, 1271,
paragonite (chromian), 94, pargasite, 872, phlogopite, 556, pumpellylte,
73, syntheuc Ga~chnoamphlbole, 14, titanite, 97, tourmaline, 841, 849,
1216, uvite, 1216, vesuvianite, 82, 610

Suifates
zippeite, 1093

Suifides
owyheeite, 1055, PbS-PbSe-SnS-SnSe solid solutions, 115,
PbSe-PbTe-SnSe-SnTe solid solutions, 115, Sb,S;-SbySe,—Bi,S;-Bi)Se,
solid solutions, 119, SbZSe,—szTeg—Blzses—Blz &3 solid solutions, 119

descloizite solid solution, 1122
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CRYSTALLOGRAPHY (sce also Twinning)
amphibole, 908, 1189, amphibole
fingerprint, 1157, borate minerals structural clasmﬁca.uon, 1131, 1167
borate polyhedm, 1132, 1167, chemical formula from crystal-structure
analysis, 644, 669, 852, 872, 911, 1095, 1105, 1207, 1218, coordination
polyhedramCu2*' ox¥sa1t mmerals, 889, 1113, 1121, 1127, 1177, Cuz"—O
bond lengths, 891, 1113, 1121, 1127, 1179, cuspldme group, 879, defect
perovskite structures, 1125, electron-loss nea:—edge structure, 60 F in
phlogopite, 553, fundamental building biocks, 1131, 1167, Haruee—Fock
calculation, 895, 1169, 1177, Jahn-Teller distortion, 635, 651 887, 890,
1113, 1121, 1127, 1177, K-feldspar, 989, lone-pair coordination ofl’b2
1 127 ‘molecular-orbital calculation, 894, 1169, 1177
motteamite—~descloizite solid solution, 1122, OH-F substitution in hamber-
gite, 1206, OH-F substitution in tourmaline, 857, 1216, parakhinite, 36,
PbS—-PbSe—SnS—-SnSe solid solutions, 125, PbSe-PbTe-SnSe-SnTe solid
solutions, 125, pumpellyite, 71, REE-Ti oxide disorder, 1225, Rietveld
structure refinement, 13, 655, $50, 885, 1083, Sb,Sy-Sb,Se;-Bi,S;-Bi,Se,
Solid solutions, 125, Sb,Se, Sb, Te, BizSe, Bi T, sclid solutins, 125,
st defined, 907, it occupancy de‘t"i’ued. , site population defined, 907,
site-scattering refi ing value defined, 907, static-
structure energy- mmmzanon reﬁnement. 860, structural formula deﬁned,

907, Ti-silicate glass structure, 399, Ti** in crichtonite-group mineral
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AES, 243, AMS, 237, Auger spectroscopy, 243, electron energy-loss
spectroscopy (EELS), 1157 EPMA, 203, 323, 389, 471, ICP-MS, 448,
473, jon-microprobe, 363, 373, LAM-ICP-MS, 303, 419, 435, 445, 472,
481, laser-assisted SIMS, 263, laserRamanmlcmprobe 409 micro-PIXE,
279, 961, micro-Raman scopy, 399, microbeam-XRD, 313, '”Au
Mssbaner, 185, 187, S'Fe Mossbaver, 1, 69, 628, NMR, 62, muclear
reaction analysis, 289, PIXE, 293, 474, 961 scanning proton-microprobe, .
298, 961, SIMS, 219, 262, 349, 363, 373 389, 1300, site-scatiering
reﬁnement, 380, static-structure energy-minimization refinement, 860,
synchrotron X~ray microprobe, 499, synchrotron XRF microprobe
(SXRFM), 481, X-ray absorption fine structure (XAFS), 499, X-ray
absorption spectroscopy (XANES), 69, 628, 949
Program

Computer
. 341
General
WVATIAr dating of muscovite, 1237, AFM d 810, alkali el

mobility in EPMA, 326, alkali silicate glass analysis, 323, amphibole
synthesis, 1189, analysis of layer silicates, 318, argentojarosite produced
by bacteria, 1311 B analysis, 390, 1160, carbonate mineral analysis, 269,
297, 427, 448, 1159, cathodoluminescence, 458, electron channeling
patterns, 333 element depth profiling, 225, 247, 354, 363, 384, 423, 1300,
25, 298, 385, fractionation of elements in laser-

1085, vesuvianite, 610, wittichenite, 661

Cr-V oxides from the Rampura Agucha Pb—Zn—(Ag) deposit, Rajasthan, India,
(Holler & Stumpfl), 745 ’

CRYSTAL STRUCTURE (sce also X-ray diffraction)

bommusoowte, 859, claringbullite, 633, diaboleite, 1125 fichtelite, 7,
fi horneite, 649, inite, 1111, guillemini 3, hambergite,
1206, hornblende, 869, komnerupine, 392, lindsleyite, 1083 mottramite,
1119, murataite, 1224, NaCa,LuSi,0,F,, 879, olivenite, 885, owensite,
671, parakhinite, 33, pargasite, 869, sc%orormte, 627, skmnerlte, 655,
syntheuc fluor-pargasite, 25, symheuc Ga-clinoamphibole, 13, tourmalme,
849, uvite, 849, 1216, 1075, , 614, 41,
zippeite, 1093

Crystal-structure refinement of boromuscovite polytypes using a coupled Rietveld-
static-structure energy-minimization method, (Llang et al.), 859

Crystalhzauon and re-equilibration of zoned chromi

la Ni-belt, soutt n Finland, (Peltonen), 521

Detexmmanon of the local structure and speciation of zinc in individual hyper-
saline fluid inclusions by micro-XAFS, (Anderson et al.), 499

D1abole1te (0H)4C1 a defect pemvsklte structure with stereoactive lone-

wvior of *, (Cooper & Hawthorne), 1125

Dlstnbuuon of plaunum—gronp elements in the Niqueldndia layered mafic—ultra-
mafic intrusion, Brazil: implications with respect to exploration, (Ferreira
Filho et al.), 165

Electron-loss near-edge structure (ELNES) as a probe of valence and coordination
number, (Garvie et al.), 1157

ELECTRON-MICROPROBE ANALYSES

acanthite, 142, albite, 802, 977, 1001, almandi 259, hibole
), 97, 977, ite, 1085, anorthme 780, 1001,
anthophyllite, 780, antigorite, 563, 763, argenute 1052, arsenopynte 109,
bastite, 764 blonte 805, 1259, bx vite, 862, b ite, 1052,
t burbankite, 1233, calcite, 451, celadonite, 977,
chlorite, 551 594 977, chlorite (chmnnan),97 1276, chlonte—vermmlhte,
594, chromne, 526, 541, 766, 780, 1031, chromite (feman), 526, 541, 766,
chromite (zincian), 541 1274 chrysoberyL 780, chrysotile, 563 762

clinohumite, 780, clinopyroxene, 592, cli 596,
(chromian), 91, cooperite, 1037, cupmmds:te, 512, cuprorhodsite, 512,
1038, dolomite, 451, dyscrasite, 1052, electrum, 141, emerald, 780,
i 3

epidote, 69, 596, 809, epidote (ct ), 91, 1277, exlick s
eskolame, 749, felsic standatd glass, 439, ferrosehte, 780,
thorneite, 644, fi 1052, frejeslet A (Ga,Zn),S,

solid solution, 132, gatngt, 594 780, 808, garnet (chromlan),
(manganoan), 808, goethite, 251, gold, 1299, goldichite, 1061, hambergne,
1207, heazlewoodxte, 766, hollmgworthxte, 1038, homblendc 780, 872,
1017, ilmeni ), 809, irarsite, 1038, iridium,
1029, 1s0fermglaunnm, 1032, Kfeldspar, 977, 1001, karelianite, 749,
kornerupme,3 3, 1259, lavrite, 1037, lindsleyite, 1086, hzardue 563, 594,
762, mafic standard glass, 437, magnetite, 541, 766, magnetite (chrommn),
766, malanite, 512, 1038, margarite, 1276, 1

, garnet

ablation, 308, invisible gold analyms, 227, 351, 368, 382, isotope ratio
analysis, 228, laser-ablation microprobe, 303, 419 hght element analysis,
203, 226, 247 269, 289, 390, 427, 1159, lmdsleyxte synthesis, 1084,
microbial biofilm, 2, 1327, Mﬁssbauerspectm,l 185, 187, 681, Nomarski
differential interference contrast imaging, 574, PGM analysis by Raman
microprobe, 412, pyrrhotite surface oxidation, 254, REE analysis by
LAM-ICP-MS, 453, 472, SIMS jon-implantation standards, 351, 363, 380,
SIMS relative sensitivity factors, 349, stable-isotope analysis, 262, sulfur
oxidation state dewrmnauon, 949, surface element analysis, 247, surface
texture ing, 247, amphiboles, 1189, trace
element analysis, 219, 238, 286, 294‘ 303, 351, 367, 378, 391, 420, 435,
452, 961, trace element mobility, 961, trace elements on grain boundanes,
965, zippeite fluorescence spectra, 1098 zippeite solubility, 1100, zippeite
synthesis, 1091

Stable Isotopes

s carbon, 269, oxygen, 269, 826, 980, sulfur. 730
annabergite — erythrite — homesite, 1063, Ba-Mn-Ti—0, 1084, PbS-PbSe—
SnS—SnSe 115, PbSc—PbTe-SnSe—SnTe, 115, Sb,S;-Sb,Ses—Bi,S;-

i,Se; solid solutions, 122, Sb,Ses-Sb,Tey—Bi,Sey-Bi,Te; soﬁd sohmons,
23 synthetic fluor-pargasite, 25, synthetic %moamphxbole, 13,
129

Pluorine;la);d:oxyl variation in hambergite: a crystal structure study, (Burns ef al.),
1

Frankhawthorneite, a umque HCP framework structure of a cupric tellurate, (Grice
& Roberts), 64

Frankhawthorneite, Cu. Te‘"O,,(OH)z, a new mineral species from the Centennial
Eureka mine, Tintic District, Juab County, Utah, (Reberts ef al), 641

Genesis of Cu-Ni sulfide mineralization in the South Kawishiwi intrusion, Spruce
Road area, Duluth Complex, Minnesota, (Lee & Ripley), 723

Goldichite of fumarolic origin from the Santa Bérbara mine, Jujuy, northwestern
Argentina, (Zavalfa & Galliski), 1059

INFRARED-ABSORPTION SPECTRA
argentojarosite produced by bacteria, 1317, bolivarite, 62, evansite, 62,
frankhawthorneite, 645, peterbaylissite, 52, vesuvianite, 612, zippeite, 1099

yrite and pyrrhotite from the Mobrun

Ton-microprobe analysis of pyrite, chalcoy
: evidence for metamorphic remobi-

VMS deposit in northwestern Qug

lization of gold, (Larooque ef al.), 373

Iridium, rhodium and platinum sulfides in chromitites from the ultramafic massifs
of Finero, Italy and Ojén, Spain, (Garuti ez al.), 509

Iron- and aluminum-rich serpentine and chlorite from the Boundary ultramafic
complex, Cape Smith Belt, New Quebec, (Albmo), 559

Kornerupine-group minerals in Grenville gr g
Prong, New Jersey, (Young), 1255

Laser-ablation ICP-MS micro-analysis of calcite cement from a MISSISslppl-
Valley-type Zn-Pb deposit, Nova Scotia: dramatic variability in
content on macro- and micro-scales, (Kontak & Jackson), 445

Local charge-compensation in hydroxyl-deficient uvite, (Taylor et al.), 1215

Lo

o

21,
1224, muscovite, 806 1244 muscovite (chromian), 91, 1270, myargyrite,
1052, NaCagLquzO7F2, 880, olivine, 780, orthoclase, 804 1001, orthopy-
roxene, osmium, 1028, owensite, 668 paragonite (chrommn), 91,
pargasite, 493, 872, pentlandite, 766, lissite, 51, phenakite, 780,
hlogopi 551 1017, plagioclase, 570, 1019, prehnite, 69 977, prisma-
tine, 1259, pseudobrookne, 1278, pumpellyite, 69, pyrargyrite, 1052,
pyrope, 475, pyrrhotite, 109, rutile, 97, 749, 1259, schorlomlte. 628,
schreyerite, 749, selwynite, 57, sillimanite, 1259, sperrylite, 1038,
sphalenm, %822‘13.11_ 1051 spmsl (chrommn). 97 spmel (Cr-V), 749,

pyrope, 475,
synthetic fluor- pargmte, 28, syntheuc Ga»chnoamphlbole, 16, titanite, 97,
tourmaline, 780, 840, 854, 1277, tremolite, 780, tulameenite, 1032, ultra-
mafic d glass, 437, (Ni,Fe, Cn)g(It,Rh)Ss, 513, unknown
(Pt,Rh,Ir,Cu),S;, 513, unknown (Rh,Cu)sS,, 513, unnamed Os-Ir-Ru
alloy, 1035, unnamed Pt-Fe oxide, 1035, unnamed Pt Ru-Rh alloy, 1032,
ummmed S4, 1037, uvarovite, 1273, uvite, 854, 1217, uytenbogaarduw
1075, vesuvianite, 80, 594, 611,
(Zn,Ga)HS solid soluuon, 131, ZnGa,$S, solid solution, 132 zoisite, 596

Entropy-driven disorder in end k iphiboles, (Hawthorne), 1189

EXPERIMENTAL (see also Petrology)
Analytical Techniques

metamorphism of the Crowsnest volcanic suite, southwestern
(Bégin ez al.), 973

Metamorphism of arsenopyrite — pyrite — sphalerite — pyrrhotite lenses, western
Cape Breton Island, Nova Scotia, (Lynch & Mengel), 105

Metasomatism at a grani gmatite—dunite contact in Galicia: the Franqueira
occurrence of chrysogryl (alexandrite), emerald and phenakite, (Martin-
Izard ez al.), 775

Micro-analysis of minerals for boron by SREF, SIMS and EPMA: a comparative
study, (Hawthorne et aL), 389

Micro-analytical techniques in stable isotope geochemistry, (Kyser), 26

Microbeam X-ray diffraction in the analysis of minerals and mﬂtenals, (Wicks
etal), 313

Microbial preclpmnon of siderite and protoferrihydrite in a biofilm, (Sawicki
etal), 1

MICROHARDNESS
bolivarite, 61, owensite, 667

Mineral cf and “ArA?Ar dating of muscovite from the East Kemptville
leuco, te, southern Nova Scotia: evidence for Jocalized resetting of
“OAr/PAr systematics in a shear zone, (Kontak er al.), 1237

MINERAL DATA (sce also Electron-microprobe analyses)
acanthite, 142, albite, 802, 977, 1001, almandme, 1259, amphibole, 908,
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amphibole (chromian), 97, analcime, 977, anatase, 404, anhydrite, 953,
ankangite, 1085, annaberglte 1063, anorthite, 780, 1001, anthophylhte
780, antigorite, 563, 753, argentite, 1052, argentojarosite, 1311, -
rite, 109, barite, 953, bastne 764, biotite, 805, 1259, 1276, bolivarite, 59,
borate mmerals. 1131 boromuscovme 859, boulangerite, 1052, bowieite,
1029, braggite, 413, bnthohte 963, calaverite, 185, 187, calcioburbankite,
1231, calcite, 451, carrollite, 952, celadonite, 977, celesnte, 953, chalcopy-
rite, 366 383, chamosne, 554, chlorite, 97, 551, 564, 594, 977 chlorite
(chromian), 97 1276, chlonte—ven'mcuhte, 594, chrom.tte 526 539, 766,
780, 1031, chromite (ferrian), 527, 541, 766, chromite (zincian), 537, 1273,
chrysoberyl 776, chrysoule 563, 753, clarmgbulhte 633, clinochlore, 554,
780, clinop; 92 clinozoisite, 91, 596, clinozoisits
(chromian), 91, cooperite, 413, 1028, cuproiridsite, 512, cuprorhodsite,
512, 1038, cuspidine group, 879, diaboleite, 1125, diopside, 431, dolomite,
451, dyscrasite, 1052, electrum, 141, 384, emera.ld, 776, epldote 67, 91,
596 809, epidote (chromian), 91 erhchmanmte 1029, erythrite, 1
%kolalte, 749, evansite, 59, ferroselite, 780, fichtelite, 7, fiuorite, 457
frankhawthorneme 641, 649, frelbetglte, 1052, freleslebemte 1052,
fresnoite, 404, gainesite, 57, garnet, 97, 594, 780, 808, garnet (chromian),
97, garnet (manganoan). 808, gaudefroyne, 1160, gemxmte, 1111, goethite,
251, gold, 1299, g hi 1, gudmundite, 1052, i 1103,
gypsum, 953, hamberglte 1206 heazlewoodite, 766 hollingworthite,
1038, hornblende 780, 869, 1017, hornesite, 1063, ilmenite, 1259, ilmenite
(manganoan), 809, irarsite, 1038, iridium, 1029, mofexmplaunum, 1028,
K-feldspar, 977, 1001, kaersutlte 431, karelmmte 749, kornerupine, 392,
kornerapine group, 255 krennerite, 185, 187, laumontite, 978, laurite,
1037, lindsleyite, 1083, hnmzelte, 952, hmrdlte, 529, 563, 753, lizardite
1l 512,
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Creek claim, San Benito County, California, (Roberts et al.), 47

PETROLOSY (seeg.lggE:lpenmemal) idotite, 510, amphibole stability, 1198,
in pyrite, o ridotite, amphibole ty,
X pyn pllnlStQ}'pe phit lite, 868, anorthosite, 913, 1011,
banded n'on-formauon (ongm), 5, 1321 beryl pegmam.e, 802, 823,
bility of ions, 68 bloﬁlm, » 1327, biomineral-
ization, 1, 1311, 1321, boron-rich rocks dnn% metamy orphism, 1255,
Bushveld Complex, 101 1, Cape Smith Belt, St chondnte~norma]med
PGE data, 159, 171, 1026, chondrite-normalized REE data, 432, 451, 464,
476, 825, 989, chromitite, 171, 510, 1024, chromium immobility during
metamorphism, 100, 529, chromium partitioning in metacarbonate, 98,
Cr-metasomatism, 1281, Cr-rich metacarbonate, 85, Cr-rich quartzite,
1266, Cr-rich schist, 745, 1266, Crowsnest volcanic suite, 973, cumulates,
169, 522, 914, 1011, 1025, diamond exploration, 476, Duluth Complex,
723, dunite, 776, F in biotite, 805, 1277, F in goethite, 251, F in phlogopite,
551, F-OH exchange equilibria in mica, 555, fiuid inclusion data, 499, 574,
709, 784, fractional crystallization, 736, 811 geobarometry, 106, 718,
1260, geochronology, 426, 1238, geothermomeu-y, 106, 555, 711, 770,
785, 979, 1005, 1238, 1260, gold in pyrite, 227, 351, 368, 382, 1300, gold
in seafloor sulfides, 1286, gold (invisible), 227, 351 368, 382, gold
remobilization, 1306, gold transport chemistry, 148 1301, granite
pegmatite, 776, 799, 835 859, 962, hydrated ferric oxxdes 679 hydro-
ca:bon fluid mclusmns, 716 hydrothermal brine, 506, 1303 hypersaline
fiuid inclusions, 499, 709, immiscible sulfide liquid, 737, Tuan de Fuca
Ridge, 570, laumontite metamorphism, 978, layered intrusion, 165, 723,
914, 1011 leucogramte 1238, Meguma Terrane, 1238, metacarbonate, 85,

(alunnnous), 563, magnetite (chromian), 766, '
1038, marcasite, 951 margarite, 1276, moncheite, 413, mottramite, 121,
murataite, 1224, muscovite, 806, 1244, muscovite (chromxan), 01, 1263,
myargyrite, 1052, ohvemte, 885, olivine, 780, orthoclase, 804, 1001,
orthopyrozene, 1015, osmium, 1(728 owensite, 665, 671, paragonite
(chromian), 91, pamkhlmte, 33, pargasite, 493, 869, pentlandlte, 766,
peterbaylissite, 47, phenakite, 776, phlogoplte 551 780 1017, plagioclase,
570, 1019, plamrslte, 413, potarite, P 67, 977, pr
1255, protoferrihydrite, 3 pseudobrookne 1278, pumpellyite, 67,
yrargyrite, 1052, pyrite, 367 382, 951, pyrope, 475, pyrrhotite, 109, 254,
83, 951, 1051, rufi e, 97, 404 794, 1259 rutile (chromian), 1263, schorl,
841, schorlomne 627 schreyerite, 749, selwynite, 55, siderite (in bloﬁ]m),
4, sﬂhmamte, 1259, skinnerite, 655, sperrylite, 413, 1038 sphalerite, 109,
1051, spinel (chromxan), 97, spmel (Cr-V), 748 stephanite, 1052,
stibiopalladini 038 Icic chromian pyrope, 475, sylvanite, 185,
187 syntheuc fluor-, pargasne, 25 synthetic Gaclmoamphxbole, 13,
titanite, 97, 963, tourmaline, 7. 840, 849, 1216, tremolite, 780,
tulameemte, 1032 unknown (N1,Fe,Cu)z(Ir,Rh)Sa, 513, unknown
(Pt,Rh,Ir,Cu),S;, 513 unknown (Rh,Cu),8,, 513, unnamed Os-Ir-Ru
alloy, 1035, unnamed Pt-Fe oxide, 1035 unnamedPt Ru-Rh alloy, 1032,
unnamed 4> 1037, uvarovite, 1263, uvite, 849, 1216, uytenbogaardtite,
142, vanadinite, 1121, varennesite, 1073 vesuvianite, 77, 594, 610, watter-
site, 41, weloganite, 963 wittichenite, 661 zippeite, 1091, zoisite, 596

Mineral names applied to synthetic substances, (Nickel), 1335

MINERALOGICAL ASSOCIATION OF CANADA
Berry medal (Gait), 1347, book reviews, 193, 689, 1153, 1337, Hawley
medal (Ercit), 1345, Past Presidents’ medal (Greenwood), 1350,
Proceedings of the 40th annual meeting, 1343, referees for 1994, 705

Mixed-ligand Cu?*®, octahedra in minerals: observed stereochemistry and
Hartree—Fock calculations, (Burns & Hawthorne), 1177

Murataite, a UB,, derivative structure with condensed Keggin molecules, (Ercit &
Hawthorne), 1223

5, Mg di for basalt, 157, microbial geochemlstry,
1, 1311, 1327, monzogranite, 794, 818, mottle, 1012, Munni Munni
Cornplex,409 oikocrysts, 1011, ophiolite, 585, 1023, pegmatite evolution,
829, peridotite, 510, 868, 1024, perthite, 804, 1003, PGE concentration,
165, 1039, PGE fractionation, 154, 176, PGE oxides, 1031, PGM assem-
blages, 510, 1030, plagioclase glass, 574, Preissac-Lacorne batholith, 793,
817, prismatine formation, 1260, REE geochemistry, 451, 476, 826, 963,
REEmobﬂlty, 829, 963, retrograde metamorphism of su.]ﬁdw 1054, rodin-
gite, 585, seafloor sulﬁd%, 1285, scamount rocks, 580, serpentine phase
diagram, 767, serpentinite, 537, 560 585, 753, serpentinization, 318, 524,
562, 585, 767, spodumene pegmatite, 799 823 sulfide precipitation, 719,
286, supergene electrum, 138, synthetic end-member amphiboles, 1189,
TAG hydrothermal field, 1285, tourmalinization, 838, 1260, troctolite, 726,
two-mica granite, 794, 820, ltramafic cumulate, 522, 539, upper-|
h1sm, l(ﬂ vesuvianite mmng, 82, VMS deposit, 374, Zn

schist metam
specles in fhui 505, zoned ct , 522, 537, zoned garnet,
807
Phase relauons in the system Zn—Ga—S at 900°C and 800°C, (Ueno & Scott), 129
PIXE y, (Halden et al.

and g

Positional dxsordsr of oxygen in gameL the crystal-structure reﬁnement of schor-
lomite, (Peterson et al), 627

Preface: Microbeam in the Earth Sci (Hawthorne & Martin), 201

Preparation and structure ‘refinement of synthetic Ti**-containing lindsleyite,
BaMn,Ti 404, (Peterson & Grey), 1083

Proceedmgs of dle fortieth annual mesting of the Mineralogical Association of

Canada, (LeCheminant), 1343

Quantitative electron-microprobe analysis of alkali silicate glasses: a review and

user guide, (Spray & Rae), 323

raman SPE%A 404, br 413 413, fresn: 404,
anatase, , Ba,TiO,, , braggite, , cooperite, 3 0ite, y
moncheite, 413, plam}site, 413, potarite, 413, rutile, 404, sperrylite, 413,
Ti-silicate glass, 399

New minerals recently approved by the Cc on New Mi and
Names, International Mineralogical Association, (Mandmno), 189, 691

MINERAL SPECIES
1993 listing of LM.A.-approved new minerals, 189, 1994 listing of LM.A.~
approved new minerals, 691, calcioburbankite, 1231 frankhawthorneite,
641, owensite, 665, peterbayhssm, 47, selwymte, 55, varennesite, 1073

NOMENCLATURE

amorphous materials, 65, anorthosite, 913, bolivarite, 65, borate minerals,
1131, 1167, calcmburbankxte, 1231 clanngbulhte 638, djerﬁshente group,
669, 676, neite, 641, group, 57,
gulllermmte, 1105 korneng)me group, 1255, mineral (deﬁned), 689
olivenite, 885, owensite, 665, peter ayhss:te, 47, pnsmatlne, 1255,
pumpellyite group, 67, selwynite, 55, site defined, 907, site occupancy
defined, 907, site populanon defined, 907, site-scattering value defined,
907, structural formula defined, 907, synthetic substances, 1335,
varemnesite, 1073

Olivine oikocrysts in Bushveld anorthosite: some implications for cumulate
formation, (Maier), 1011

OPTICAL PROPERTIES
General

bolivarite, 61, calcioburbankite, 1233, goldichite, 1061, selwynite, 56,
varennesite, 1075 zippeite, 1099

Reflectance
eskolaite, 749, frankhawthorneite, 646, karelianite, 749, owensite, 667,
peterbayhsslte, 51, spinel (Cr-V), 748

Owensite, (Ba,Pb)s(Cu,Fe,Nl) a new mineral species from the Wellgreen
Cur NP b deposi, S ufion, (Laflamme e al), 665

Parakhinite, Cu’*PbTe s(OH),: crystal structure and revision of chemical
formula, (Burns etal), 33

Peterbaylissite, Hgj*(CO,)(OH)}2H,0, a new mineral species from the Clear

Recent ad in the electron-probe micro-analysis of minerals for the light
elements, (Raudsepp), 203 )

Rietveld refinement of the crystal structure of olivenite: a twinned monoclinic
structure, (Burns & Hawthorne), 885 X

Rodingites of the eastern part of Jordanéw-Gogol6w massif, Lower Silesia,
Poland, (Dubinska), 585

S K- and L-edge X-ray absoxptlon SCOpY of metal sulfides and sulfates:

lications in & Y, (Li et al.), 949

SCANNING-ELECTRON MICROGRAFPHS

bolivarite, 60, bowieite, 1029, britholite, 963, cathodoluminescence of
calcite, 458, cooperite, 1028, cuproiridsite, 514, cuprorhodsite, 514,
erlichmannite, 1029, erythrite (synthetic), 1065, flame perthite, 334,
fmnkhawﬂmmme 643 (Ga,Zn),S; solid soluuon., 133, gold in seafloor
sulfides, 1298, irarsite, 515 iridium, 1029, mofenroplaunum, 1028, laser-
ablation pits, 305, 421 480, lannte, 515, 1028, malanite, 515, muscovite,
1247, 1268, pellyite, 68, titanite, 963,
unknown (Ni,Fe, Cu)z(lr,Rh) 515 unknown (PtRhIr,Cu),S;, 515,
uvarovite, 1273, weloganite, 93 zincian chromite, 1273, zippeite, 1092,
ZnGe,S, solid solution, 133, zoned chromite, 540

Scanni be ing of minor and trace elements along mineral
cleavages fractures and grain boundaries: evidence for element mobility,
(Halden et al.), 961 d eol Ros), 219

Secondary-ion mass spectrometry and geology, (MacRae),

Selwynite, NaK(Be,A)Zr)(PO,);2H,0, a new gainesite-like mineral from
‘Wycheproof, Victoria, Australia, (Birch et al.), 55

Silver-bearing sulfosalts from the metamorphosed Rampura Agucha Zn-Pb—(Ag)

sit. Rajasthan, India, (H6ller & Gandhi), 1047
lysis of sulfide minerals for Pt and Au: methodology and relative sensi-

tivity factors (RSF), (Cabri & McMahon), 349

Site populauons in minerals: terminology and pmentatlon of results of crystal-
structure refinement, (Hawthorne ef al.), 907

Solid solutions in the annabergite — erythrite — hornesite synthetic system, (Jambor
& Dutrizac), 1063
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Spectroscopic data on coexisting prehnite~pumpellyite and epidote—pumpellyite,

(Artioli et al.), 67

Stratiform and alluvial platinum mineralization in the New Caledonia ophiolite
complex, (Augé & Mannzot), 1023

Synchrotron X-ray fl blation ICP-MS mi obes: useful

instruments for analysis of expenmemal run-products, (Dalpé et al.), 481
Synthesis :z])d 2csrysnal structure refinement of synthetic fluor-pargasite, (Oberti
et
Synthesis and Rietveld refineraent of amphibole along the join Ca,Mg,SigO.
NaCa,M,Si,0,F,, (Jenkins & Hawthorne), 1 CoaMesSieOnls -

adcumulate, 169, 1012, 1025, anorthosite, 914, antigorite, 561, 588, 758,
argentojarosite produced by bacteria, 1316, bastite, 561, 588, 758,
bolivarite, 60, cumulus, 522, 914, 1012, 1025, fiame perthite, 334, gold in
seafloor sulfides, 1291, lizardite, 529, 561, 588, 758, mottle, 1012,

plagioclase glass, 573, prismatine, 1258, rodingitic, 590, m:me-gm
mingerals, 529, 561, 588, 758, serpe:mmzed dunite, 169, sulfide lens, 1
tourmaline in pegmatite, 838

The behavior of Cr during metamorphism of carbonate rocks from the
Nevado-Filabride complex, Beltic Cordilleras, Spain, (Lépez Sanchez-
Vizcafno et al.), 85

The bmdmg of Pb, Zn and other metal ions in suspended riverine particulate

matter, (Manning & Wang), 679

The crystal chennstry of Si == Al substitution in tourmaline, (MacDonald &
Hawthorne), 849

The crystal suru;:u;m of fichtelite, a naturally occurting hydrocarbon, (Mace &

Peterson

The crystal su'ucume of geminite, Cu?*(AsO,OH)(H,0), a heteropolyhedral sheet

Cooper & Hawomo), 1111

The crystal structnre of guilleminite, a hydrated Ba—U-Se sheet structure, (Cooper
& Hawthorne), 1103

The crystal structure of mottramite, and the nature of Cu «=Zn solid solution in the
mottramite—descloizite series, (Cooper & Hawthorne), 1119

The crystal structure of owensxte, (Ba,Pbg%(ICu,Fe,Nl)”Sﬂ, a new member of the

djerfisherite gro
ite, P2,/c-Cu;SbS,, from powder data, (Makovicky

The crystal structure of
& Bali¢-Zunic), 655

The crystal structure of wattersite, Hgi*Hg?Cr5*O, (Groat et al.), 41

‘The definition of a mineral, (Nickel), 689

The design, operation and role of the laser-ablation microprobe coupled with an

inductively coupled plasma mass — spectrometer (LAM-ICP-MS) in the
earth sciences, (Fryer ef al.), 303

The extent of solid solution in Pb—Sn and Sb—Bi chalcogenides, (Liu ef al.), 115

The geochemistry of phlogopite and chlorite from the Kipushi Zn-Pb-Cu deposit,
Shaba, Zaire, (Chabu), 547

The infrared spectroscopy of vesuvianite in the OH region, (Groat er al.), 609

The Northern Margin of the Southern Province of the Canadian Shield: Program
and Abstracts, 917

The occurrence of gold in sulfide deposits of the TAG hydrothermal field,
Mid-Atlantic Ridge, (Hannington et al.), 1285

The iched — pegmatite — quartz vein systems in the
PrelaLssao—) 7914003 rne batholith, Quebec. I Geology and mineralogy, (Mulja
etal),

The iched ite — pegmatite — quattzvems stems in the
Preissac-Lacorne batholith, Quebec. II. G andf B
(Mulja et al.), 817

The structure and p! istics of synthetic zippeite, (Vochten
etal), 1091

The mm ofsl:IIaCa,zLuSkOﬁz, a symheuc phase of the cuspidine group, (Fleet

'I‘hestmcmreof'l’isnhcateglassesbymxcrc"
Fleet), 399

Theory, practice and application of micro-PIXE analysis and element distribution
maps, (Campbell et al), 279

Tond
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THERMOGRAVIMETRIC ANALYSIS
bolivarite, 61, evansite, 61, zippeite, 1093

Tourmaline in granitic pegmatites and their country rocks, Fregeneda area,
Salamanca, Spain, (Roda et al), 835

Trace-clement analysis ot;agamet by laser-ablation micropropbe ICP-MS,
(Fedorowich et al.),

TRACE-ELEMENT DATA
albitite, 824, anorthosite, 735, basalt, 159, beryl pegmatite, 824, biotite
monzogranite, 821, calcite, 297 421, 451, chalcopyrite, 366, 383, 1300,
chromitite, 170, 1027 Cr-rich quartzite, 1266, Cr-rich schist, 1266,
diopside, 431, dolomite, 297, 427, 451, dunite, 778, 1026, feldspar, 967
989, felsic smndardglass 439, fluorite, 457, gabbro, 170, 735, 778, gold in
seafloor sulfides, 1295, granite pegmatite, 778, granodiorite, 735, Taan de
Fuca basalt glass, 443, o ~feldspar, 989, kaersutite, 431, kornerupine, 1259,
mafic pegmatite, 159, mafic standard glass, 437, monzodmme, 735,
monzonite, 735, muscovite, 807, muscovite monzogranite, 821, norite, 735
orthopyroxene-) tich basalt, 159, pargasite, 493, peridotite, 170 PGE in
basalt, 155, PGE in chromitite, 170, 1027, PGEmgabbro, 170, 1026 PGE
in pegmatite, 155, PGE in peridotite, 170, PGE in pyroxenite, 170, 1&6
PGE in rhyolite, 155, phlogopitite, 778, xEﬂsnm.!me, 1259, pyrite, 367, 382,
1300, pyrope, 475, pyroxenite, 170, pyrrhotite, 254, 383, quartz monzonite,
735, quartz, 967, REE in albitite, 824, REE in calcite, 452, REE in
K- feldspar, 997, REE in monzogranite, 821, REE in pegmatite, 824, REE
in pyrope, 476 rhyolite, 159, scafloor sulfides, 1295, spodumene
pegmatite, 824, 4, standard glasses, 474, 484, subcalcic chromian pyrope,
475 mamte, 296, tourmaline, 841, trace element mobility, 961, trace
elemems on gram, boundaﬂu, 965 tremohtlte, 778, troctohte, 735 two-
d glass, 437 basalt,

821,
159 wehrlite, 1026, zitcon, 296

TWINNING (see also Crystallography)
geogmme 1111, olivenite, 885, parakhinite, 38, skinnerite, 656, zippeite,

Ultrasensitive trace-element analysis with accelerator mass spectrometry: the
current state of the art, (Wilson ez al.), 237

Varennesite, a new species of hydrated Na—-Mn silicate with a unique monophyl-
losilicate structure, (Gnoe & Gault), 1073

X-RAY DIFFRACTION (see also Crystal Structure)
Cell Dimensions

bergite, 1069, argentoj 1313, t , 861, calciobur-
bankite, 1234 claringbullite, 633 diaboleite, 1125, erythnte 1069,
fichtelite, 7, ﬁ'ankha ome1te, 643, 650, geminite, 1111 goldichite, 1061,
guill 103, h 1206, hornblende, 869, homesite, 1069,
Iindsleyite, 1083, murataite, 1224, muscovite, 1244, NaCazLuShO-,Fz, 880,
olivenite, 886, , 667, 673, ite, 33, pargasite, 869,
PhS—PbSe-SnS-SnSe solid solutions, 118, PbSe-PbTe-SnSe-SnTe solid
solutions, 118, Sb,S;-Sbh,Se;-Bi, S,—Bl Se; solid solutions, 122,
Sb,Se;—8b,Te,~Bi,Ses—~Bi,Te, soli soluuons, 122, schorlomite, 627,
selwymte, 57, slnnnen te, synthetlc fluor-patgasite, 25, synthetic
17 hedrite, 657, tousrmahne, 846, uvite, 1216,

109

2 ’

te, 1075, ite, 41, zippei
Powder Data
argentojarosite produced by bactena, 1314, bohvante, 62, calciobur-
bankite, 1234, , 62, 8, hawthorneite, 644,

(Ga,Zn),S, solid solution, 134, goldichi 1061 o ite, 667, peter-
baylissite, 50, selwynite, 57, varennesite, 1075, zippeite, 1094 (Zn,Ga)l_x
solid solution, 131, ZnGa,8; solid solution, 132

Zoned Zn-rich chromite from the N&itiiniemi serpentinite massif, Kubmo green-
stone belt, Finland, (Liipo et al.), 537
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