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Alkaline mks of the Turiy Penitrula, Rusi4 including typel@ality tuiaite ed
nriite: a rcview, (Bell et al.),265

Alkaline licks: Pemlogy ud Miaemlogy: Preface. (Milchell & Eby). I?3
A single-crystal inftarcd spstrosopic md x-raydiffractiotr study of unMimed

se Benito psovskite containbg OH groups, (Bero eI d/.),803
Ba- ad Ti-rich plimary biotite from the Brome alkaline ignrcus complex,

Monteregim Hills, Quebec: mehmisms of substitution, (Hendenon &
Foled). l24l

Baium- md titaniuu-rich biotite ad phlogopite frcm the Westem ild Estem
Cabbrc, Coldwel alkaline complex, northwestem Onaio, (Shaw &
Pencak), 967

Bioavailability of rivelire, swage plmt, md sdimilt phosphorus in the Bay of
Quilte, Iake Ontario, (Mmning), 667

Ca-metasomtism ud chemical zonation of gmgt in conact-metamorphic
arcoles, Juneau Gold Bell sulh6tem AiNka, (Stowel et al), I 195

Cabonatites of the Turi Peninsulq Kola: role of magrotism md of metasomatism,
(Bulakh & lvmikov), 403

Cathodoluminwene investigatios ud trce-element ilalyss of quartz by
miqo-PIXE: implications for diagenetic md provenace studies in
sdstone, (Bruhn et a,/.), 1223

CIIEI\4ICAL ANALYSFS (s€ alrc El@ton-micrcprob€ malyss)
Mln€mls

biotlte, 1244, magnetite, 724, plagielde, 566, REE in calc-silicate
minenls, 147, safl@r hydrothemal sulfides, 26, 7M

Rcks
mphibolite,722, 1262, aorthosite 566, brmitic nephelinite, 225, 294,
calc-silicate, 722, cilbonatite, 396, 406, diorite, 305, feldspu ijolite, 225,
gabbrc, 722, glimerite,722, gneiss,'122, gwite, I003, gmodiorite. 722,
ijolite, 406, lNikite, 305, leucogmite, 1264, mble, 445, metane-
ihelinite, 406, meleorite, 722. meiilite. 406, melteigite. 406. mica schisL
1262. neDheline diorite. 305. neDheline monzosvenite. 225, nepheline
syenire. 3+t, a+5, nepbeline mchye. 245. nephelinite. 406, nordmakite.
305, norite, 722, olivine melmephelinirc.406. pdtellerite. 770. pemlkaline
mire. ,145. Fmlkaline skm. 445, peridorite, 722, phonolite, 245, 294.
lulokite. 305. pyrcxenite, 406, 722, qiue syenite. 77b. syenite. 341.445.
722, syenitic unite, 225, toumaline-albite vein, 1217, trondhjemite, 445,
turjaite, 406, ulrabsic sill, 214, uncompahglite, 406

C'hemical vrition along strike in feldspathoidal cks of the Eesrem A lkalic
Beh, Tms-P@; Magnatic Province, Tex6 dd New Mexico, (Poret),
241

Clssificatiotr of lmophyres, lmprcites, kimberlites, md the kalsilitic, melilitic,
ud leucitic ruks, (Wwlley et ol.),l'15

Clinoatacmite, a new polyr.norph of Cu2(OH)3CI, ild its relationship lo
plil:mmite md "anamkite", (Jmbs ?t d/.). 6l

Cobaltiie-€e6dorffite solid solution s a primary magmatic phe in spessanite,
Iacaune area. Montagne Noire, Fmce, (B6ziat et al.),503

Compositional vaiation of lopuite ftom the Lovozero alkaline complex, Russia"
tMitchell & Chakhmoumdiu), 977

Conditions of chlolite growth in the Hill End Goldfield, New South wales,
Amtralia: mme prcdictioN md evaluations, (Lu et al), 9

Coroequene of rcycled cabon i! cdbomtites, (Btrker), 373
Consriints on tIe miutle plume model for Msozoic alkaline intrusions in north-

%tem Noih Amedc4 (McHone), 325
Conmting copm sbucures in mafic gmulite fiom the Blmsky lf,s complex,

Bobenim Mosif, Czeh Republic, (Owem & Dostal). 959

COUPLED.ATOM STIBSTITUTIONS
coupled atom substitulioN itr opillatory zoned mineals, I 116, I 169, 1312

Nd6
cssiterit€, 755, ilmenile, 764, ixiolite, 761, magnetoplumbite grcup, 1291,
perovskite, 807, 981, rutile, 7g

Ph6phats
aDatite. I I 68

Stllols-
aedgmatite, 786, mdEdite (titaniu), 274, Ntrophyllne, 787, beryl, 1269,
biodre, 971, 1242, clinomphibole, 587. eudiallt. I 169, feruvie, 736.
fluo-arfuedsonite, 1016, nmukite. 790, neprunite, 79 I, niobophyllite,
188, REE i\ calc-silicate mioenls, 152, titanite, 1 172, toumaline, 124,
736, vesuviaire, 1063

Sulfrd6
argentopentlildite, 943. pavodte, 1323, sphaledte, 1216, unidentified
ft asurirc derivative- I 324

Cryptic rre€lement altention of eorthosite, Stillwater complex, Motrtana.
(Croruke & lofenki), 559

CRYSTALLOGRAPIfY (w also Twinning)
aluminate sodalite modulated stucture, I 03 1, alunite-juosite group, I 3 I 2,
enite group topology, 84, Ba-Ti substitution in biotite, 971, 1242,beryL
1269, bomcite, 881, canqiniE group ring-stacking sequence, 1022,
mrinite themal expasion, 893, congolite, 881, coupled atom subslitu-
tions in osillatory zorcd minenls, I I I 6, I I 69, 1 3 I 2 dymic Jalm-Teller
effect, 1090, ferotapiolite, 638, fiinflings, 2, gold with penagonal
morphology, I, H ir perovskirc, 8O4, hmbsgite. 615. hydrous &Mg2SiOo.
1233, Jain Teller effst for Cur*, 57, 75. 625. 1089, magnetoplumbite
goup, 1293, milgmotapiolite, 638, Na-ordering in clinomphiboles, 577,
neutron diffrrction, 1059, phe tonsitions in bomcite-group minemls,
881, phlogopite zoning, 474, REE in calc-silicate mircnls, 152, Rietveld

refinement, ll5, 1039, rutile, 605, scapolite, 1040' site-scatterirg
refiuement. 584, sDhalerite-wuflzite itrversion, 949, synthetic
(CuZnJ'(OH),C1, 65, t-apiolite. 635. loumaline lighl element disribution,
i2.1, mmbartrire,881, utryl phreq smcuml clmsification.845. uroyl
polyhedm gmmetry, 846, vesuvieite, 1059

CRYSTAL STRUCTURE (s also X-my diffractiont
clinoatac@ite, 73, fluor-arfvedeniE, 1016, fl uor-nytdite, 577. fl uor-
mmite, 577, gallobeudmdre, 1310, hibonite, 1292, iinoriite-(!, 8r7'
iensnile, 55, kuophorite, 577. keyite. 623. l ioft ite, l02l' ludlckite. 79.-mmesim 

homblande. 835. masnetoDlumbite, 1292, m&ialite, I039'
muicovire-2r1,/', I 15. neZilovite,- 1292. nybdite. 57'7, p{E6ite' 5'1'7'
xnobsuisite, 657, perovskite, 806. phosinaite-(Ce), 107, mpidcrekite.
bg, sabinaire. 8ll. ach@pirc. 1072, shigaite. 91, shomiokite-(Y)' 649,
sigismundite. 830. spiroffiie, 82 l. srurolite (Zn-rich). I05l' ffiite. 577'
vesuvimite (B-rich), I060

Crystal-structure refinement of a highly ordered staurclite, (Obefii et al.)'
1051

Deteminadon of LyaNuoov exponents to chmctedze the osillatory distibution
of mce elemens in minarals, (Halden). | 127

Diopside pheo@rysts ftom nephelinite lav6, Napak volcmo, rutem Ugmda:' 
evidence f6r magma miiing. tsimoneni ?t r/.).41 I

ELECTRON-MICROPROBE ANAJ,YSES
resirine. 210. 286. 426, 438, aenigrutite, 786. ajlmiE. 1268. mphibole.
l9Z. 1245. salcime. 276, 292. "mkite", 62. udmdite Gitanie)' 274.
mkerite, 459, apatite, 2l l, 395, I 168, 1245, arfuedsonite, 208' 287, l0l3'
1017, dsentoilntlildite. 942. renoprire. 520. Ntrophyllite. 290. 787.
ausire,286, 1245, baferlisite.789. beryl. 1269. beudsdte. 1309. biotirc'
28i. 438, 964, 969, 1244, 1271, biorite (Ba-Ti-rich), 967' 1244' biolute
(F-rich), 1271, boEcite, 884, calcite,458, c6sitedte, 750, catapleiite, 292,
elsie, 276, cerioplmhlore, 482, chlorile, 13, chromite,' !99' 7.28'
clinoatacmite, 69, ilinopyroxene, 193,23 1, 395, 426, 431' 432' 9@' cobdt
mntledirc, 26, cobaltiie, 491, 507, columbite, 1008, congolite' 884'
i l ioDside, 4l2, 426, 4J8. dolomite. 459. eudial}{e. 292' l17l. fw
colimbile. 754, fenotantalite, 754, ferchpiolite, 754' feruvite, 736' fluor-
arfvedsonite, lol3, 1017, fluor-fenoleakeile, 1013, fluomybite, 583,
fluofimite, 583, foitile, 743, gallin hidalgoile. 1309' gallirc' 1306'
sallobeudmtite. 1309, smet, 438, 99, | 198. geFdorffile, 491, 507' gl6s
in mmLle xenoliths, l9l, glass in pmkllerile. TT0' gold.520, hDtingsite.
287. hibonite. 1289, ilmenlte, 27 6,i u,'19O, 963, I 245, ilmenite (Mn-rich)'
31, ixiolirc, 759, jensenite, 52, kataphorile, 438' 583' keyite' 630'
kuDletskite, 290, kiurohorite, 459, Iamppire, 481, lopdile' 980. 993'
l6tjineire, 49 l, Iudl@kite, 83, lueshile. 982, 994' levenite. 291, magnesiil
homblende, 838, magnesiorichterite, 438, ro8netite, 728, 1245' magnetite
(rimiferous), 291, 395, 417. magrebplumbite' I289, milgd@olumbite,
754 mmgmotantalite, ?54, ndtik, 1041, roucherite.49l' melilite, 271,
395. mu*ovite-2i1,, 116, 1271, nmukite, 79O, nephelirc' 235' 292'
neDtunite, 794, neiilovite, 1289, nickeline, 491, niobophyllite' 787'
nvitiiit", 583, oliuioe, 194, 230, onhopyroxene, 193, 726, 964, pMite
(;ickelifercus). ?0. pmncmite (zilciil). 62. pugcite.438. 583. paisite'
i175. pavonite, 1326, penobsquisite, 659. pentlildik' 507. pltlogopite'
194, 2i0, 235, 212.43e,4'13,969. phosinaire-(Ce), 109, piretite. I320.
plagicle, 135,233.9&. 1245. pyrophmire. 291, pyrhotite.49l. 507.
ien-ierire. 1306. rhodahrcsite. 461. riebeckite, 208, 1013, rutile. 764'
sanidine, 396, schorlomite, 395, shomiokite-(Y), 650, siderite' 461'
sisismundite. 829, sodalite, 292, spinel. 193.'728.9(A' spiroflite. 824'
sdmliE (Zn-rich), 1054. synchysir, I 175, tatrhlite, 1008. tapiolite. 1008'
tammite. 583, titanite, 34, 1174, trembathire. 884, midentified Ca-Ca
menate, 1314, unidentified gemmitelike, 1306, uddetrtiied Nb-Pb-Ti
silic@ilbonate, 797, unidentified PMa phosphale' I 309' unidentified
n6urite derivative. 1 326, unidentifi€d Zr-Ti silicate, 795, vsuvieite
(B-rich), 1060, vishnevite, 395, west€rveldite, 491' ajrcitc-(ce)' 1301'
zircon (haftiu), 1004

Emenld minemliation md met6omatism of mphibolite, Khaltarc groitic
pegmatite - hydrothemal vein system, Hmosh Mountains, nonhem
Pakistan, (kuN et aL), 1253

E eERIMENTAL (s also Petology)
Atrslvd@l Tehdqu6- 2?AI steltjie mnsition NMR spsroscopy. 1039, Dsi MAS NMR

srecmsoDv, 1039,57Fe Mdssbauer. I292, micrc-PD(E,37' 1223. poton
microprobe, 533, 702, 1180, 1223, SIMS, 110, X-ray absorption
spectrcscopy (XANES), I 243

ComDuter Prcsro- 
MELTS:1150. Om, s97, oPTRFN,597

General
{Ar/3eAr geochronology, 1260, sgentopentlandite: conditions of
fomation, 

-g+S, 
bioaviilaUte phosphorus, 667, cancrinite themal

expusion, 893, cathodoluminercEnce, 9q, 451, lll2, ll2'1 ' 1165, 1223'
diffusion c@fncients for clinoproxene, I l9l, diffusion c@fficien6 for
olivine, I 187, diffusion ceflicieis for pyrope. I I 88. diffusion prcfils in
smet. l l8l, 1188, 1195, elemnic poluiabil i l ies of cliropyrcxenes'
595, hydrctbemal synthesis of gold crystals, l. hydrcus &Mg2SiOa. I233,
imi;ibile wnidi+ulhde melts, 485, Lyapounov exponents, 1127,
Nommki interference-contmrt mimsopy, lll2, phme tramitions in
bomcite-muo minemls, 88l, poinl dipole th@ry, 595. ny paths in biuial
crystals, 

-16I, 
synthetic (cuZ!)2(OH)1C1. 64. syn$etic tMialite. l04l '
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synthetic sphalelile, 95 I , synthetic wurtzite, 95 I , trace element mobility in
pyrope, I 189, rase elements in gostandards, 38

Stable Isotops
cilbon, 216, 461, hydrogen, 1244, oxygen,216,461,935, 1276, sultur,
491

System
Fe-GS-H2O equilibrium constants, 2 I , Zn-Fe-Ga-S, 949

Extreme differentiation of peralkaline rhyolite, Tercaim" Azores: a modem
malogue of Stmnge Lnke, tabmdor?, (Mungall & Martin), 769

Exmsive cffbonatite from the Quatemary R@keskyll Complex, West Eifel,
Cemmy, (Riley ?t al.), 389

Feruvile from the Sullivm Pb-Zn-Ag deposit, British Columbia. (liuget al-),733
Fibrcus foitite from Sm Pierc in Cmpo, Elbu ltaly, (Peuona et al.),741
Fowler, A.D. & L'Heureux, L, Self-orgdized bmded sphalerite md bnnching

galem in the Pine Point ore deposi! Nothwest Teritoris, (Fowler &
L'Hemx), 1211

Callobeudantite, PbCar[(AsOr,(SOtl2(OH)6, a new mineral sprcies from
Tsumeb, Namibia md associated new gallium analogues of the
alunite-jrosite fmily, (Jmbor et al ), I 305

Gwhemistry of cdsiterite md irs inclusions od exslution prcducts from tin md
tungsten deposits io Portugal, (Neiva), 745

Habit md composition of gold gni6 in quutz veim from grrenstone belts:
implications for mrchoisms of precipitation of gold, (Michel & Giulimi),
5 1 3

Haftrio zircon fiom the apical part of the Suzhou gmitq China" (Wug ?t a,/.),
1001

Hydrothemal argentopentlodite at El Chuc6n, south6tem Spain: mineml
chemisfy sd conditions of fomation, (Momles-Rueo & Hrch-Alt),
939

Hy&othemal silica - gold stalrctites fomed by colloidal deposition in the Circtan
epithemal deposit, lndonesi4 (Jdbmk et dl ), 93 I

Hydrothemal synthesis of gold grains with appuent ftve-fold symnetry,
(Gmmons),1

lmmisibility betw€n menide md sulfide melts: a mehmism for concentmtion
of noble metals, (Geryilla et al.),485

Inlluence of magmatic Nimilation on minenl groMh md zoning, (Edwuds &
Russll). 1149

INFRARED.ABSORPTION SPECIRA
hydrcus &MgrSiOo, 1233, jensnite, 53, penobsquisile, 659, percvskite,
805, pirctite. 1320. ajrcirc-(Cet. l30l

lnterpretation of plagiclrc zonation in calcic pelitic shist, South Stnfford,
Vemont, od the eff@ts on themob{ometry, (Menard & Speu),
133

lntrinsic md extrinsic controls on the incomntiotr of re-earft elemenls in
calc-silicate minemls, (Pd & Ftel). 147

lnvemion betw€n sphalerite- and wunzite-type structures in the system
Zn-Fe-Ga-S, (Jeno er a/.), 949

Isothemal constitutive undercmling as a model for oscillatory zoning in
plagi@le, (L'Heureux & Fowler), I 137

Jensenite, a cupdc tellurate framework structure with two c@rdinations of copper,
(Gri@ et a/.), 55

Jensnite, Cu.TeGOu.2H2O, a new mineral specis from the Cetrteuial mine,
Tintic District" Juab Counry, Uuh. (Roberu ei al.), 49

Li- od F-bearing alkali mphibote fion gmitic pegmatite at Hunicae Mountain,
Cmll County, New Hmpshire, (Foord ?r al), l0l I

Lithium-boing fluor-arfuedsonite fiom Hunicue Mountain, New Hmpshire: a
crystal-chemical study, (Has,&ome e, aL), l0l5

lsation of my paths for a known wave nomal in bidial crystals, (Nicholls),
l6 l

Magnesim homblende from a metamolphosed ultramafic body in southwest
Finlmd: crystal chemistry md perological implications. (Mmcini et a,/.),
835

Mrialile: fuetveld stucture-refinement md zesi MAS md 27Al salellite tmnsition
NMR spstmsopy, (Sokolova ?t aL), 1039

Metasomatism at a gruitic pegmatite - dunile contact itr Galicia: the Fmqueim
@curence of chrysoberyl (alexudrile), emerald ad phemkite: reply,
(Mff tin-Iu d et a l.), 1332

Metasomatism at a gmitic pegrutite - dunite conwt i! Galicia: the Fmqueim
@cureo€ of chrysoberyl (alexmdlite), emenld, ud phenakite: dircus-
sion, (Frw et al.), 1329

I\ltrCROIIARDNESS
neZilovite.1290

Mim-PD(E analysis of silicate reference staodards for trrce Ni, Cu, Zn, G4 Ge,
As, Rb, Sr, Y, Zr, Nb, Mo md Pb, with emphdis on Ni for applicalion in
the Ni- in-gmet geothemometer, (Cmpbell et al.),37

MINERAL DATA (w also Elwnon-mimgobe ealys)
aegidne 210, 286, 428, 438, renigmatite, 786, "maakite", 63, mdedite
(tituie), 274, mkerite, 459, apatite, 211, 1166, advedsonirc, 208, 287,
1013, 1016, argedopendudite, 939, menopyrite, 520, stophy[ite, 290,
787, augite, 286, bafenisite, 789, b€ryI, 1269, beudmtite, 1309, biotite,
289,438,962, 1242, ln\biorlte (Ba-Ti-dch), 967, 1242, borcite, 881,
calcite, 458, cdsiterite, 745, cabpleiite, 292, ceiopyrocblore, 482,
cblodte, 13, cbromite, 488, 725, clinoarrcmite, 61, 73, clinoplroxene,
962, cobalt peotludite, 25, cobaltite,491, 505, columbite, 1008, coDgolirc,
881, diopside, 412, 428, 438, dolomite, 459, emenld, 1253, 1329, 1332,
eudialyte, 292, I 169, feruolumbite, 754, ferchntalite, 754 ferotapiolite,
638, 754, feruvite, 733, fluo!-arfvedsonite, 1013, 1016, fluor-fenoleakeite,
1013, fluomybliite, 577, fluonmmite, 577, foitite, 743, gaguinite-(Y),
1302, galena, 1213, gallim hidalgoite, 1309, gallite, 1306, gallobeudetite,
1305, gmet,438, l l8l, 1198, geNdorffite,49l,505, gold, l, 513, 548,
gold (palladiu),550, hmberyite, 615, hdtingsile, 287, hibonite, 1289,

hydrcus FMs,Sio,, I233, iimoriile-(Y), 817, ilnwilte, 605, 7@, 782, 790,
963, ilneniraiMn-;ch). 31, is@ubmite, 7M, ixiotite, 759, jerenite, 49,
kataphorite, 438, 57, keyite, 623. kaplebkite, 290, kumohorite, 459,
Iab?ppih. 48 I. tionire. | 021. lopilib, 979, 99 I, ldllingite. 49 |, Iudlakirc.
79, iuAhirc, 98 l. lAvenite. 291. nEgnsim homblende. 835, magn*ia
richtedte, 438, magnetite, 725, I 245, magledrc (rihifercus), 291, 395,
417, magnetoplumbite, 1 289, mgamotumbirc, 754. mmgdotantalite,
754, megilotapiolite, 638, maialite, 1039, roucherirc,49l, meljlite, 271,
melonite, 488, muscovite-2Mr, 115. i271. musovite Oorim, 2Mr), 618,
nmmukite, 790, nepheline, 234, neptunite, '791, nelilovite, 1287,
nickelitre, 491, niobolop{ite disredite4'g9l, niobophyllite, 788, nybdito
577, orthopyroxeoe, 962, otjisumeite, 1306, palladium, 549, pauadsite,
550. pmncmirc (nickeliferous), 70, pmtamite (zincia), 62, 1095,
oaea;iE.438,577, pdisite, 1172, pavonirc, 1323. Pd Cu oxide,549,
ien-obsquisite. 657, dentlmdile, 507. pqovskite, 8M, 977. phlogopite,
194, 210, 235, 272, 438, 469, 970, phosioaite-(Ce), 107, piretite, 1317,
plagioclase, 135, 962. pyrope. l l8l. pyrophmite, 291, pynhotjte,
491. 507. quartz, 1223, mpid@kite, 99, reniedte, 1306, rhodahrcsite,
461, riebeckite,208,438, 1013, rutile, 605,764, sabiuite, 811, smidine,
396, sapolite, 1040, ph@pite, 1072, *horlomite, 395, shigaite, 91,
shomiokite-(Y), 650, siderite, 461, sigismundite, 827, edsJite, 292,
sphaledte, 1212, spinel, 962, spircffite, 821, staurclite (Zn-rich),
lb5l, synchysite, ti72. tanhlite, 1008, tapiolite, 633, 1008, tammite,
577, titaniE, 34,'782, 1169, toumaline, 123, 1267, trembalhite, 881,
unidentified ca-ca menate, 1314, unidentified ge@ite-like, 1306,
unidentified Nb-Pb-Ti silicocrbonate. 794. unidentified Pb-Ga
phospharc, 1309, unidentified trerourite derivative, 1324, midentified
Z-Ti silicate, 794, vesuviilite (B-dch), 1060, vishnevite, 395, wadsleyite,
1233, westeneldite, 491, ajrcite-(ce), 1299, zirun (hatuie), l00l

Mineml intergrowths replrced by "elbow-twimed" rutile in altered mks, (Fore
et al.), ffi5

MINERALOGICAL ASSOCIATION OF CANADA
Berry medal (Kaimil). 1347. b@k reviews, 677, 901, 1337, color photG
gnphs: srophyllite. 783. aenigmatire. 783. nmmukite. 784, neptudte,
784, gmet, 1200, Hawley medal (O'Hmley & wicks), 1343, Put
Presidents' mcdal (Krcgh), 1349, P!@@dings of the 41st ilnual methg,
1341

Minemlogy md gwhemistry of fenitized alkaline ulrabric sills of the Gifford
Crek Complex, Cscoyne hovince, Westem Autrali4 (Pffion &
Taylor), 201

Mn-dch ilmentite from the Sullivm Pb-Zn-Ag deposit, Bdtish Columbi4 (Jimg
et al.\.29

NEW MINERAL SPECIES
1995 listing of IMA-approved new minemls, 685, clinoalmite, 61,
gallobeudmtire, 1305, jensnite, 49, neiilovite, 1287, penobsquisite, 657,
pirerite, 1 3 1 7, sigismudite, 827, ajeite-(Ce), 1299

New mineEls t@ntlv aoprcved bv the Comision on New Minenls rod Mineral
Nues. Inrcriatidnal Min;ralogical Asscialion, (Modaino & Grie),
685

Netlovite, a new member of the magreoplumbire grcup, md the crystal
chemistry of magnetoplumbite ud hibonite, (Bemdec et a/.),
t287

"Niobolopuite": a re-inyestigatioo md di$reditation, (Mitchell el a/.), 991

NOMENCLATTJRE
(CuZn)i(OH),Cl sroup, 76, aluniFimsite grcup, I305, clinomite,
61. gaf,ju"uilmrii". f:os, jercniG, 49, kalsilitic rcks, 175, keyib
fomula redefined, 623, kimberlite, 175,lmproite, 175, lmprcphyre, 175,
leucitic mk, 175, ludl@kite fomula redefined, 87, magoeloplmbite
grcup, 1287, meli l i t ic rGks, 175, nezilovite, l287, "niobolopdle"
dirridited. 991, penobsquisite, 657, piretite, 1317, shigaite fomula
redefined, 96, sigismundite, 827, tapiolite sris, 631, tmyl ph6s:
smcnral cl6sification, 845. ajacite-(Ce), I299

Occmnce md composition of some Ti-beaing mi[emls in the Strang€ ljke
inmsive complex, Queb€-labndor boundary, (Btrken et al.).179

oeurence md significe@ of sDlrctites within the epitbmal deposis at Creede,
Colondo, (Cmpbell & Banon), 905

On the develoDment of niobium md rue-earth minemls in motrticellite-
alcite cdrbonatite of the Oka Complex, Quebe, (Chaltrmoundia),
479

OPTICAL PROPERTIF.S
General

clinopyrcxenes, 595, fluor-arfvedsouite, 1014, fluor-fercl€keite, 1014,
gallobeudrotite, 1307, penobsquisite, 659, phosinaite-(ce), 108, piretite,
1319, ny paths in biuial crystals, 161, ajeite-(Ce), l30l

Refl6'tatre
agentopetrd@dite, 94 I , jensenite, 52 , magnetoplmbite, I 290, neAlovile,
1290

Optical prcperti6 of CZc p,rcxens: a point-dipole exptuatioo, (Abbott),
595

Oriein of el6s in Ouatemd rutle xenoliths from M@rfeldem@, Wst Eifel,' 
Ge-muy: implications for emichment in the lithospheric mutle,
(O'Connor e, aL), 187

Osillatory zoning itr minemls: a comon phenomenon, (Shore & Fowler),
1 1 1  I

Pattems of zonation in rue-earth-beiling minerals in nepheline syenits
of the North Q6roq center south G@nlm4 (coulsn & chmben),
1 163

Pavonite fiom the Ikuno mine, Hyogo Prefctuq Japu, (Shimizu & Kato), 1323
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Penobsquisile: a new bofare miteml wirh a mmplex framework $ructure, (Gd@
et al.\.657

PETROLOGY (w al$ Experimeota.
Ag distribution in seaflm sulfds, 697, Ag distriburion in VMS deposits,
539, 697, Ag b-asFDn in safl@r deposits, 7l l. mphibolite 

-neh-

somdism. 1270, 1329, monbosite, 559, mimilation in melts, I I58,
{lfd-Se ore oxidatioq 55d bMidc nephelidre, 227, biodte nu\g,
1248, crbomtite etolith, 393. @bondiG, 313, 389, 4A3, 454, 47t,
cilbonatitic magma, 377, 2106, 469, NiHite g@hemistry, 753, chlodte
gothmometer, 14 chondlite-nomalized REE, l5l,215,250, 44'7, 569,
1263, @baltite+mdorffite mlid dution, 503, Coldsell omplex, 967,
coDtact-remorphic ml6, 1198, corcoa Etructum, 960,- diopside
phetrcryEts, 4 I 2, diorib, 305, East Iracific Ris, 697, Eastem Alkalic-Bel!
241, feldspu ijolib, 228, fenidaion, 205, fluid cbemistry fiom Ees
Pacific Ris vents, Tll, fluid incluioo dara" I I, 1330, I333, foyaire,454,
gob@metry, 14, 144, 8/.l,964, I 186, gwhrcnology, 3t3,-329,444,
1260, g@rhemometry, 14, 46, 144,84I, 964, 1186; stN in lrutte
xenolitbs, I 9 I, gold peipitation, 5 I 3, 547. gotd - quartz veir deposit, 5 | 3,
gmitic pegmatirc, 1253. HrO in tbe l@tle, 1239, iiolt.f, 406, 454,
isbuic c@ting, 960. isothermal deo@pmsion, 960, kalsi[tic ruk
clmsification 176. kimberlite clasification" 177, Kipawa complex, 435,
lmpmite clasification, U9, lsmprcphyre clmificdtion, 180; lflikite,
305, leucitic uks cla$ification, 180, lhemlite msif, 486, lhemlite -
qrbona& liquid pardtion remciebts, 375, mafic gmulire, 960, mude
plume,325, motle-ruycled cubon, 374, mrorle xenblirhsr 187, 377, I 179,
melilitic ruks clNificatiotr, 176, metapyrcxenite, 837, Mid-Adutic
Ridge hydrcthemal field,24, Monmgiu Hills,3O2,329, t241, Nd-Sm
istopic data" 312, oepheline diorire. 305, nepheline symitc, 228, 2M, 338,
424, oepheline trrchlr, 245. nepheliniric lava 412, nordm(ite, 305, Oka
complex. 479. o$illdory zodng, llll, 1127, t137, 1169, 1 196, t2l l,
oxygetr firgircity, 12, 797, 842, | 250, petetlerite, 770, peghdle aplire,
352, perisledte gap, l4l, PcE in renids, 499, phlogoplG zoning,-469,
phonofite, 245, Pine Point &posit, l2l I, plagielrc-gro'i4h nodet; | 138,
I155, preudomorphs. 360, pulmkirc, 305, pfope-grosrh model, ll8l,
pyrcxene-grcwtb model, | 156, pyrcxflite, 4M, '117, q[wtz prcvem@,
1223, Rb-Sr isotopic dah, 294, 312. REE in calc-silicate minerals, 147,
REE mobiliry, 1163, reciculared rutile from toDotactic reDlement of
ilnenite, 605 Fafl@r chimey grcwtb model, 7 t3, sflw hydrctbemal
sulfids, 23,69, slor zoning. I I2l, spel@rhems, 905. 931, spGsanite,
503, sphalerite-gro*ti moddi, I2t8,'spid*gmm. 248, statfusites i;
epithemal m deposits, 906, 932, Stilwater Complex, 559, Stranse lake
complex, 349, 769,779, 1299, Sullivil sedex deposit, 29, 733, rm@-
element diffrsion i! pyrcpe, I 183, race-element z6nhe h gmer, I 183,
1206, n[jaire,265,4ii6, nrjile,265, U-Pb irctopic da6,4i4, uttrabmic
sil l ,202, volcmogeDetic m8siee sulfide deposit,529, zonins in
mi ren ls ,  l l l l ,  1127,113 '1 ,1149,  I t63 ,  t t79 ,  t195.  t21 t . t223.  122.
r29t, t3M

Petrology md minenl rorc of the Wind Rivq lmlith Comuds MouitaiN.
New Mexio md Texd. (Mclmon er a/.), 335

Phre nusitions in the sris borcite - Eembathite - @ogolite: phrc relatiom,
(Btm & Carco0er). 881

Phlogopite-crystall?,idon ir carbonaridc mggmas from UgFldA (Mccbmick &
k Bc),469

Phosinaite-(Ce) from Motrt Saift-Hilaire, Quebea: new data md structue
refilement, (McDonald et al.),lAI

Piretite, Ca(UOt?(SeOJ,(OtI)d.4H,O, a new calcium |ruvl slenite from
Sbi*olobwe, Sha6a, zare, Nebtm et ql.\. 1317

Rrrlm ud infrared spectra of hydrou &Mg2SiOa, (Mernagb & Liu), I 233

RAMANSPECTRA
hydrcs &Mg2SiOa, 1233

Relarively aluminous alkali pyrcxene in nepbeline syeoites from Malawi:
minemlo-gical 6poN to remorphiso in atkalire ckq (W@lley
EI ilL 425

Rhombohediid crbonat€s from crbonatites of the Khibim MssiL Kola
PfliBula" RNia, (zaitsev), 453

Rietveld pfinement of mi@u maEdals: mwovite 214r, a comDrisou
wirh single-crystal structm refinemenl (Limg & Hawthoroe.;,
l l 5

SCANNING-ELECTRON MICROGRAPIIS
apatite, 1167, wnop}[itq 519, c$itedte, 759, wiopycblre, 482,
@balt p€ndudite, 26, obaltitB-geEdorffib slid soturion, 504, @lubi@,
f 004, eudialyre. 1170, ferelumbit€, 759, feruvite, 135, foi6te, 142,
gale&" 1213, galobeudantite, 1307, gmet, I I8t, II98. l2@, gold 523,
549, gold with pentagonal morphology, 4. ilnenir€ (Mo-rich;, 3t,
jerenire, 51, josite B, 519, latr?ppire,480, mircliric evity in quartz
syeniE, 771, @ucheriE - nickeline - westeneldite globule, 490,
willalory mirg, I I13. patladiuE, 549, Pd{u oxide, 549, piredte, t318,
plagi@le, 137, p1rcpe, I l8l, rutile, 606, 759, seallw chimey sulfrde,
?02, sulfide sralactites in epithemal ore deposits, 916, 934, trellis-textured
magnedte-ilmenite, 607, treltis-rexrued rutile, 610, uidetrtified
Nb-Pb--Ti silicmrbonare, 796, uoidenrified Zr-Ti silicate, 796, ajrcite-
(ce), 13@

Sigismundite, (Ba,K,Pb)Nar(Ca,Sr)(Fe,N4g,[4n),oAJ(Ot!r(pOo.1,,, a new Ba-rich
member of the mjadite grcup from Spluga Valley, Italy, (Demartin er a,L),
427

Silver ir sulfide chimeys od mounds from l3.N md 21.N, East pacific RiF,
(M6s & Scotr), 697

Sodim ar-the A site in cliq@phibols: the eff@ts of composition on pallem of
ordq, (Hawrbome er uL), 577

Staric od dynmic Jabn-Tellr effcts itr Cu2+ oxysak minemls, (B|m &
Has'thme), 1089

StructuEl @d texnfal evolution of the Strmge llke peralkaline re€lemed
(NYD groitic pegnatile, QEbc-kbmdor, (Miller), 349

Stuctual m@hmism for light€lemeot vaiatioN itr tomaline, (Hawthome),

TEXTTJRF^S
@nigmati&, 783, mide globule in pyrhotite, 488, dtrophyUite, 783,
Au-Pd-Se ore oxidation, 554 bmitic nephelinite, 227, carbnattte
otolith, 393, miterite zonitrg, 7,1{1, concentdcally aoed plagi@las,
137, corcm struchm!,961, diopside phencryss,413, feldspu ijolite,
228, foitite, 742, galen 1213, 916 in mmtle xeuoliths, 195, gold,
I, 513, 548. nmukite, 7M, nepheline mouosyenite, 228, nepheline
syenite porpbyry, 338, nepmnirc, 784, osil latory zoning, l l l3,
pepatitraplite, 356, phlogopirc zoning. 469, pseudomorphs, 360,
spel@tbe6, 905, 93 1, sphalqite bmding, 1 2 1 2, stalactites in epithermal
@ deposits, 913, 934, treIis-textu€d magnetite-ilnenite, 6Oi, tellie
lex0Ied rudile, 6 l0

The Miation bMitic nephelinite - feldsptr ijolile - nephelirc momsyenite
at Houre Mountain volcoo, north-entral Ariana. (Wiuke & Holm),
221

The atomic mgemenr of iimoriite-(Y), Y2(SiOr(CO3), (Hughes ?r aL),
8t'l

The crystal chemisFy of the tapiolite si6. (Wis & &mj), 631
The crysral Etructue of clinoatemite, a rcw polymorph of Cu2(OH)rCl, (crice

et al.\.73
The crystal srudre of keyire. cu3*Gn,cu2*)acdr(Asor6(H2o)r, u oxysall

mineral with *ential cadmium, (C@per & Hawthome). 623
The crystal structre of liottite, a six-layer member of the cecrioite group,

(Ballimo er 4/.), l02l
The crystal stum of ludl@ki0e. PbFflsfioo, tbe minerat with pentamqic

renite groups ud omgg hair, (Coper & Ha*'tb@e). 79
The crystal structw of Epid@kite, Ca2(SOr(COr(H2O)a, ed irs rcldion to the

structure of gJ.psu[ (Coper & Hawthome), 99
The crystal structurc of sabinaite, NaaZ2TiOa(COr)a. (McDonald), 8 | I
The crystal structure of shcpite, [(UOrsO2(OH)rzl(HzO)rz, @inch ei aL).

to?l
The crystal strucnfe of shigaire, JAX\4nlt(OH)6]r(SOrrNa(H2O)6{ H2O}6, a

nym@crE-group ruem, (u@per & Haffime), yl
The crystal srluctue of shomiokite-(!, (cri@), 649
The crystal stsuctre of spircffire, (Coper & tlawthome), 82 |
The distribution &d mineml hoss of silver in 6tem Ausralim volmosedc

msive sulnde deposits, (Huton er ar.), 529
The fist report of cobalt pendmdite from a Mid-Adutic Ridge hydrcthemal

depolit (Mozgova et a/.), 23
The fomatioo of quartz syenit€ by crutal ontaminatio! ar Mon! Shefrord

ud other Montercgim complexs, Quebe, (tadoll & Folmd),
301

The Lps Archip€lago nepheline syenite ritrg-sbuctw: a magmatic mker
of the evolution of tbe enual @d equalorial Atlmtic, (Mosu et a/.),
28r

The Origin ud Significme of Zoning in'Minenls: Prefre, (Masn & Martin),
I t09

The origin of re minemls in the Kiphwa syenite @mplex, wstem Queb@,
(Cuie & ve Bemen),435

The tbermal behavior of mqinite, (Ilass), 893
Themodymic ed textunl evidetrce for at l6t two srages of Au-Pd

mitreBlization at the CsC ircl mile, ItabiE District, BEil, (Olivo &
Gmmons). 547

TEER]VIOCRAI'IMETRIC ANALYSB
biotite; 1243, moinite, 893 , piretite, 1320

TRACF-ELEMENT DATA
Ag itr chsl@pyrite, 533, 708, Ag i! galeo& 533, 708, Ag in iwubeire,
708, Ag i! mMite, 708, Ag in pyrite, 708, Ag in sphaledte, 533, 708, Ag
i! tetrabedrioe, 533, mptnbdu18.722- 1262, monhosite, 566, apatite, 2l l,
I168, bMilic nephelinite, 2X, beryl. 1269, cdc-silicare, 722, dtoi.te,
305, eudiallr, ll7l, feldspu ijolite, 225, gabbrc,122, geostaldards,38,
glN in pmrcllqite, 7'1O, Elj@mente,'722, gneis, 722, groodiorire. 722,
lwikite, 310, leuogmitq 1264, magnetite, 724, marble,445, releorile,
722, mica &hisl lX2, oepheline diorik, 310, nephelhe morcsyenite,
225, rcpheline syilile, 34i, ,145, nephelire lrehie,245, norOnwlite,
310, norite, 722, peidllqi1€,770, pnlkatine grote, 445, pmttatire
skm, 2145, Wridodte, 722, PGE in Cr-Ni orc, 494, phonolite, 245,
plagiclN,566, pulasLite, 310, pyrope, 1183, pyrcxenire,'122, quttz
syenite, 770, quar1z 1223, REE in calc-sili€te mirenls, 147, snfl@r
hydrclhemal sulfids, 2.6, 7U2, syerir€, 341,445, 722, tyilinc vnff, 225,
titanire, I I 74, toumaline-albite yein, 1277 , trondhjemile, 445, ultrabAic
sill, 214

Tre€lement aning io lmde minemls: Detasomatism ed themal evena in the
uppe! tmde, (Cdffrn et al.),1179

TRANSMI$SION ELECTRON I/IICROGRAPES
aluminare sodalite modulated sfucture. 1034

Twimed hmberyite from the Cilgit district, norrhm Pakistaq (Richrds), 615

TWINNING (s als CrystaUogmphy)
gol4 3, 523, hmbetgite, 615, lopdlc, 979, rut'rlq 605, twiming rersro
topotactic replaemeot in rutile, 612

Two-dimensional periodic etiphe bomdtris in a syothetic aluminale sodalite,
_ Ca€[AlrrOr4](COd2, (HM), l03l

U@ minerals ud iaorgeic phm: a ompaimn dnd hiemhy of crystal
srructuG, (B|m et 4/.), 845
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Unusualy high con€otlations of magnetite al Cmiba ud other Cu-sulfide
deposits in the Curagd Valley, Bahia, Bruil, (Maier & Bmes),

X-my md neutron cryslal-stuctue Efinement! of a boron-bwing vesuviaite,
(Groat etal.), 1059

X-RAY DIFI'RACIION (sw also Cryslal Structure)
Cell DlnensloN

bomcite, 884, cedopymhlore, 482, clhoatacmiE. 63. 73, mngolite,
884, femtapiolite, 638, fluor-rtoedsonite, I 0l 6, gagdinire-(Y), 1302,
gallobeudetite, 1309, hmbergite, 618, hibonite, 1289, iimoiite-(Y),
817, j€nsenite, 51, 56, keyite, 623, latrappire, 481, lionite, 1021,
lopdte-(Ce), 997, ludlckite, 80, rognesiu homblende, 838, magneto-
plumbite, 1289, meguotapiolite, 638, maialite, 1044, musvite-zr,

l16, muscovite (bo'iu, 2M), 618, neZilovite, 1289, pmtacuite
(nickelifercus), 70, puatacmite (zinciu), 63, pavofite, 1327,
perobsquisite, 660, percvskite. 806. phosinaite-(Ce), 109, piretile,
1319, rapid@kite, 99, sabinaite, 8l I, sch@pite. 1072, shigaite,
91, shomiokite-C0, 651, sigismundite, 830, spiroffite, 821, staurclite
(Zn-rich), 1053, synrheric (Cu.Zn)2(OH)iCl. 67, tapiolite, 636,
trembathite, 884. vesuvimire (B-rich). 1060, ajaciE-(Ce). 1302

Powder Dala
clinoatacuite, 63, galob€udntite, 1310, jensnic, 52 ,lopaite-(Ce), 997,
oetlovite, 1291, pmtacmite (nickelifmus), 70, pmtrcmite (zincie),
63, pavoaite, 1326, penobsquisite, 660, phosinaite-(Ce), 109, piretite,
1320, shomiokite-Cn, 650, sigismundite, 830, tapiolite, 637, ajacite-(C€),
t302
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VOLCAIUC.ASSOCIATED MASSIVE SIILFIDE DEPOSITS IN ANCIENT AIID MODERN
SPTfINGS: CLASSIFTCATION, PROCESSES AND EXAMPLES
A SHORT COURSE SPONSORED BY TIIE SEG AND GACA4DD

MAY 17-18,1997
IMMEDI.ATELY PRECEDING T}IE 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 deposir 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 GACA4DD. Emphasis will be given on discussion and audience participation during
the course. The speakers are from North Americq Europe and Austualia and include many of the pre-
eminent scientists who work on seafloor and land-based VMS systems.

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

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

PROCESSES:
. Subaqueous volcanism: Environments and controls: H. Gibson and R. Morton
r Stuctural aspects of hydrothermal venting in seafloor/ophiolite settings: G. Harper et al.
. Magnatic and hydrothermal controls on seafloor venting: M. Perfit, I. Jonasson et al.
o Hydrothermal alteration of oseanic crust: J. Alt
. Fiuid chemistry, base and precious'metal transport and deposition: B. Seyfried et al.
o Stratigraphy and alteration of bimodal VMS systems: T. Barrett et al.
e Semlconformable alteration patterns in VMS systems: D. Ames and A. Galley
o Stable isotopos and VMS systems: A review: D. Huston
o Heat and fluid flow modeling and VMS systems: T. Barrie, L. Cathles and A. Erendi

EXAMPLES:
o The giant Kidd Creek deposit a giant komatiite - rhyolite associated VMS system: T. Barrie, M.

Hannington and W. Bleeker
r The Iberian Pyrite Belt of Porfugal and Spain: Examples of bimodal - siliciclastic systems: D. de

Carvalho, J. Munha and F. Barriga
r Eskay Creek: an unusual precious metal-rich bimodal VMS system: T. Roth, J. Thompson et al.
r Windy Craggy,NW British Columbia: a mafic-siliciclastic VMS system: J. Peter and S. Scott
r VMS deposits in ophiolites and their modem seafloor analogs: R. Koski and A. Galley
o Metalliferous sediments of the Atlantis II Deepsn Red Sea: R. Zierenberg
o Massive sulfide deposits at sediment-covered spreading centers: W. Goodfellow et al.

For further information, please contact:

T. Barrie M. Hannington
GeologicalSurveyofCanada GeologicalSurveyofCanada
601 Booth 601Booth
Ottawa, Ontario KIA 0E8 Otiawq Ontario KIA 0E8
tel 613-947-2793 tel: 613-996'4865
fax 613-996-9820 fax:613-996'9820
email:BARRIE@GSC.EMR.CA emaiI:MARKH@GSC.EMR.CA
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The 1lth International
Clay Conference

The 34th Annual Meeting
of the

Clay Minerals Society

June I5-2I,1997

Carleton University
Ottawa, Ontario, Canada

The Mineralogical Association of Canada is one of the sponsoring organizations of the
llth International Clay Conference. The Conference is open to anyone interested in
the scientific and practical aspects ofclay science. In addition to the general sessions, the
following symposia are planned (listed with convenors in parentheses):

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

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

3. Multinuclear magnetic resonance of clays (C. Detellier and J.A. Ripmeester)

4. Microbial geochemistry of clay minerals (G. Fenis)

5. Clay barriers and waste management @. Oscarson)

6. Hydrothermal clays in modern and ancient seafloor depsits (D.8. Ames)

7. The merits of TEM and XRD as applied to layer silicates (H. Vali and R.F. Martin)

8. Clays in industry (H.J. Abercrombie)

9. Teaching clay mineralogy (J.8. Dixort)

In addition to a program of field excursions, a preconference workshop is planned on
the theme Synchrotron X-ray methods in clay sciencen 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, llth ICC, Geological Survey of Canada"
601 Booth Street Ottawa, Ontario, Canada KIA 0E8. FAX: 613-943-1286.Inlemet:
icc97@gsc.emr.ca.
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Hydrothermal synthesis of gold grains with apparent five-fold symmetry
C.H. Gavnrrows

conditions of chlorite growth in the Hill End Goldfield, New South wales, Australia:
some predictions and evaluations Jnxcrmq Lu, P.K. SsccoN4sE, & J.L WanuB

The first report of cobalt pentlandite from a Mid-Atlantic Ridge hydrothennal deposit
N.N. Mozcove, S.G. KnesNov, B.N. Baruysv, Yu.S. Bonooasv,

A.V. Errrnov, V.F. Mamov & T.V. SrspANove

Mn-rich irrnenite rrom the Sullivan Pb-Zn-Ag *nt'i;31*""illtflln.*. 
pancn & J.F. sracr

Micro-PD(E analysis of silicate reference standards for trace Ni, cu, zn, Ga,Ge, As, Rb, sr, y, Zr,
M, Mo and Pb, with emphasis on Ni for application of the Ni-in-garnet geothermometer

J.L. CAIryBELL, W.J. TsEspels, B.A. Kransce.cRD & L.J. Cannr

Jensenite, cu3Te@o6'2Hro, a new mineral species from the centennial Eureka mine,
Tintic District, Juab County, Utah

A.C. Ronnnrs, J.D. Grucs, L.A. Gnoer, A.J. Cnoor-s, R.A. Gawr, R.C. Eno & E.A. Morrarr

Jensenite, a cupric tellurate framework structure with two coordinations of copper
J.D. Gnrcn. L.A. Gnoar & A.C. RosERrs

Clinoatacamite, a new polymorph of Cur(OII)3C1, and its relationship to paratacamite and "anarakite"
J.L. JAMBoR, J.E. Durruzec, A.C. Rosnnrs, J.D. Gnrcs & J.T. Sznvrar(sru

The crystal structure of clinoatacamite, a new polymorph of Cur(OH)rCl
J.D. Grucs. J.T. Sznraafisn & J.L. Jeunon

The crystal structure of ludlockite, PbFee+As?6O2r, the mineral with pentameric arsenite groups
and orange hair M.A. Coopnn & F.C. Hewrnonxs

The crystal structure of shigaite, [NMne+(oH)6J3(So)2Na(Hro)6 { H2o } 6,
a hydrotalcite-group mineral M.A. coopnn & F.c. HawnronNs

The crystal strucfure of rapidcreekite, ca2(so/(cor(H2o)4, and its relation to the structure
of gypsum M.A. Coopsn & F.C. Hewnronrve

Phosinaite-(ce) from Mont saint-Hilaire, euebec: new data and structure refinemenr
A.M. MCDoNALD, G.Y. CHao & J.D. Grucs

Rietveld refinement of micaceous materials: muscovite 2Mr, a comparison with single-crystal
structure refinement JmN-Jre LnNc & F.C. tlawrHonNs

Structural mechanisms for light-element variations in tourmaline F.C. Hewrsonxn

Interpretation of plagioclase zonation in calcic pelitic schists, South Strafford, Vermont, and
the effects on thermobarometrv T. Mrxaro & F.S. SpEan

Intrinsic and extrinsic controls on the incorporation of rare-earth elements in calc-silicate minerals
YuaNlrNc P,qN & M.E. FI-esr
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ALKALIi\IE ROC(S: PETROLOGY AND MINERALOGY

Preface R.H. Mncurn & G'N' Esv

Classification of lamprophyres, lamproites, kimberlites, and the kalsilitic, melilitic,
and leucitic rocks A.R. Wootlev, S.C. BencMAN, A.D. Eocen' M.J. LE BAS'

R.H. MncHsu-, N.M.S. Rocr & B.H. Scorr Swrs

Origin of glass in Quatemary mantle xenoliths from Meerfeldermaaro West Eifel, Germany:
implications for enrichment in the lithospheric mantle

T.K. O'CoNtton. A.D. Eocen & F'E. I;lovp

Mineralogy and geochemisry of fenitized alkaline ultrabasic sills of the Gifford Creek Complex'
Gascoyne Provinceo Western Australia J.M. Pnansorl & W.R. TAYLOR

The association basanitic nephelinite - feldspar ijolite - nepheline monzosyenite at House Mountain
volcano" north-central Arizona J.H. WrrrKs & R'F Houvt

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

Alkaline rocks ofthe Turiy Peninsula, Russia, including type-locality turjaite and turjite: a review
K. Brr r " E.A. Drnwonru, A.G. BULAKH & V.V. IvANlKov

The Los Archipelago nepheline syenite ring-structure: a magmatic marker of the evolution of the
central and equatorial Atlantic C. Monnau, D. Orn$NsrrrrsR, D. DEMAIFFE & B. RoeINEnu

The formation of quartz syenite by crustal contamination at Mont Shefford and other
Monteregian complexes, Quebec J.D. Launoul & K.A. FoleNo

Constraints on the mantle plume model for Mesozoic alkaline intrusions in northeastem
North America J'G' McHolle

Petrology and mineral resources of the Wind River laccolith, Cornudas Mountains, New Mexico
and Texas V.T. MclsMonr, V.W. LL'm{, T.C. PsAsn & J.R. GunnqcsR

Structural and textural evolution of the Strange Lake peralkaline rare-element (NYF)
granitic pegmatite, Quebec-Labradol R.R. Murn

Consequences ofrecycled carbon in carbonatites D-S. BARKER

Extrusive carbonatite from the Quaternary Rockeskyll Complex, West Eifel, Germany
T.R. Rrlev, D.K. BaLeY & F.E. LroYP

Carbonatites of the Turi Peninsula, Kola: role of magmatism and of metasomatism
A.G. Buraru & V.V. Ivavrrov

Diopside phenocrysts from nephelinite lavas, Napak volcano, eastern Uganda:- 
evidence for magma mixing A. Snrrounrn, M. SHons & K. Bnr

Relatively aluminous alkali pyroxene in nepheline syenites from Malawi: mineralogical response
to metamorphism in alkaline rocks A.R. Woot-my, R.G. Ptanr & G.N. EBY

The origin of rare minerals in the Kipawa syenite complex, 'trestern Quebec
K.L. Cunm & O. vAN BRtrMEN

Rhombohedral carbonates from carbonatites of the Khibina Massif, Kola Peninsula, Russia
A.N. Zarrssv
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Phlogopite crystallization in carbonatitic magmas from Uganda
G.R. McCoruncr & M.J. Ls Bas

On the development of niobium and rare-earth minerals in monticelliie-+alcite carbonatite
of the Oka Complex, euebec A.R. CnaKnraouRADrAN

R.N. Assorr. Jn.

Immiscibility between arsenide and sulfide melts: a mechanism for concentration of noble metals
F. Ganvru.t, M. LBsLANc; J. Tonnns-Ruu & p. Ferlorr Hacn-Arl

Cobaltite-gersdorffite solid solution as a primary magmatic phase in spessartite, Lacaune area,
Montagne Noireo France D. BEzAr; p. MoNcroux & F. Tonox

Habit and composition of gold grains in quaxtz veins from greenstone belts: implications for
mechanisms of precipitation of gold D. Mrcmr & G. GrurraNl

The distribution and mineral hosts of silver in eastern Australian volcanoeenic massive
sulfide deposits D.L. Husrori,-W. Jesr,oNszu & S.H. Sn

Thermodynamic and textural evidence for at least fwo stages of Au-pd mineralization
at the CauO iron mine, Itabira District, Brazil G.R.. Olrvo & C.H. GamaoNs

cryptic trace-element alteration of anorthosite, Stillwater complex, Montana
G.K. CzaveNsrr & P.J. LoFERsKI

Sodium at the A site in clinoamphiboles: the effects of composition on pa&erns of order
F.C. HAwrroRNE, R. OSERTT & N. SanooNs

Optical propefiies of C2/c pyroxenes: apoint-dipole explanation

Mineral intergrowths replaced by "elbow-twinned" rutile in altered rocls
E.R. Fonca, R.P. Rrcnanos, K.M. Scorr, p.C. V.qLnNrrvE & N.S. Flsrnnan

Twinned hambergite from the Gilgit disnict, northern pakistan R.P. F.tqranos

The crystal strucfure of keyite, or?+(zn,c&\acdlAso)1H20)r, an oxysalt mineral with
essential cadmium 

- 
M.e. ioopsR & F.C. Hawnronrve

The crystal chemistry of the tapiolite series M.A. WrsE & p. beRNf

The crystal structure of shomiokite-(y) J.D. Gnrcs

Penobsquisite: a new borate mineral with a complex framework structure
J.D. Gnrcr, R.A. GAULr & J. VAN VnnrunN

Bioavailability of riverine, sewage plant, and sediment phosphorus in the Bay of euinte,
Lake Ontario p.G. MANNtr{c

BOOKREYIEWS

New minerals recently approved by the commission on New Minerals and Mineral Names.
International Mineralogicpl Association

Referees for 1995

Silver in sulfide chimneys and mounds from 13oN and 2loN, East pacific Rise
R. Moss & S.D. Scorr
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Unusually high concentrations of magnetite at Calaiba and other Cu-sulfide deposits in the

CuraqiVAtey, Bahia, Brazil W'D' Menn & S'-J' BanNss

Feruvite from the Sullivan Pb-Zn-Ag deposit, British Columbia
Sgao.YoNoJIaNc'M.RPalvrn,A.M.McDoxam,J.F.Smcr&c.H.B.LEICH

Fibrous foitite from San Piero in Campo, Elba, Italy
F.Przzorrt,F.C. Hawmonrw, M.A. Coopsn & D'K' TssnrsrRA

Geochemistry of cassiterite and its inclusions and exsolution products from tin and

tungsten deposits in Por0rgal A'M'R' NErvA

Extreme differentiation of peralkaline rhyolite, Terceira, Azores: a modern analogue of

Strange Lake, Labrador? J'E' Muscnn & R'F' Mnnrnl

Occurrence and composition of some Tibearing minerals in the Strange Lake intrusive complex,

Quebec-Labrador boundary T.C. BnrErr, W.E. TnzogNsru, Jn. & J.A.R. Snnrnc

A single-crystal infrared spectroscopic and X-ray-diffraction study of untwinned San Benito
-perovskite 

containing OH groups A. BpnaN, E. Lrsowrzrv & T' Aruarnusrsn
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The crystal structure of sabinaite, NarZ2TiOa(CO)a A.M. McDoNem

The atomic rurangement of iimoriite-(Y), Y2(SiOr(Cot
J.M. Hucms' E.E. Foono, J. Jel-Nsunqarq & J'M' Bsn

The crystal structure of sPiroffite M.A. CoopER & F.C. Hawmoru.'n

Sigismundite, (Ba,K,Pb)Na3(Ca,SrXFe,Mg,Mn)r4Al(oH)2@oirz, a new Ba-rich member of the

arrojadite group from Spluga Valley, Italy
F. DSMARIII.T' C'M. Gnevaccloll, T. Pu'en & E' ScIEse

Magnesian homblende from a metamorphosed ultramafic body in southwest Finland:

crystal chemistry and petrological implications
F. MANcN'I. R. SLr-eNpAA, B. Mansrnrr- & H' PapuNrN

Uc minerals and inorganic phases: a comparison ana nierarcnr;ffisptiffffii 
& R.C. Ew'qc

Phase transitions in the series boracite - trembathite - congolite: phase relations
P.C. Bumqs & M.A. CenPnmnn

The thermal behavior of cancrinite

Book Reviews

I. Hnss,cN
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Occurrence and significance of stalactites within the epithermal deposits at Creede, Colorado
W.R. CAT4PBELL & P.B. BanroN, Jn.

Hydrothermal silica - gold stalactites formed by colloidal deposition in the Cirotan epithermal

deposit, Indonesia M. JEnnar, E. Mencoux & D. FoNraNe

Hydrothermal argentopentlandite at El Charc6n, southeastem Spain: mineral chemistry and

conditionsof formation S' Monalss-Ruero & P' Fnuon Hacn-Arl

Inversion between sphalerite- and wurtzite-type structures in the system Zn-Fe-Ga-S
T. UsNo. S.D. Scorr & S. Kornne
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Contrasting corona sfiuctures in mafic granulite from the Blansky Les complex,
Bohemian Massil Czech Republic J.V. Owm & J. Dosrar,

Barium- and titanium-rich biotite and phlogopite from the western and Eastern Gabbro,
Coldwell alkaline complex, northwestern Ontario C.S.J. SH^c,w & R.S. PsNczAr

Compositional variation of loparite from the Lovozero alkaline complex, Russia
R.H. Mrrcnil-L & A.R. Cuercnuounaoru

"Nioboloparite": a re-investigation and discreditation
R.H. Mrcsnr. A.R. CnaruuouRADrAN & V.N. YaroveNcHur

Hafuian zircon from the apical part of the Suzhou granite, Chine
Ru CHENG WaNc, F. Foxran, Sru JN Xu, Xno Mwc CnrN & p. MoNcsoux

Li- and F-bearing alkali amphibole from granitic pegmatite at Hurricane Mountain, Carroll Counry,
New Hampshire E.E. Foonn, R.C. ERD, S.B. RosrE. F.E. LrcHrs & V.T. Knqc

Lithium-bearing fluor-arfuedsonite from Hurricane Mountain, New Hampshire:
a crystal-chemical study F.C. HawrHonNs" R. OneRTr. L. Orromq & E.E. Foono

The crystal structure of liottite, a six-layer member of the cancrinite goup
P. BanrnaNo, S. MeRLNo, E. Bouacconsr & A. Manas

Two-dimensional periodic antiphase boundaries in a synthetic aluminate sodalite,
Cas[A1,2Oro](CrO), I. Hassar,l

Marialite: Riefveld structure-refinement and 2esi MAs and 27Al satellite transition NMR
specroscopy E.V. Sorolova, Y.K. KasALov, B.L. SHnRRTFF, D.K. Tnr.nrsrna,

D.M. JsNKn{s. G. Kur.l.crH-FANDnH" S. Goerz & C. JAcsR

Crystal-structure refinement of a highly ordered staurolite
R. Onenn, F.C. HewrronNs, A. ZaNs'ru, L. Orrourr & J.L Soro

X-ray and neutron crystal-structure refinements of a boron-bearing vesuvianite
L.A. Gnoer, F.C. HawnronNs, G.A. LacsR, A.J. Scrur-rz & T.S. Encn

The crystal structure of schoepite, [(UO,sO2(OH) 12J(H2O)12
R.J. Fncn. M.A. Coorrn, F.C. Hawuronrw & R.C. Ewnvc

Static and dynamic Jahn-Teller effects in Cu2+ oxysalt m.inerals
P.C. BunNs & F.C. Hawrnomm

ORIGIN AND SIGNIFICANCE OF ZONING IN MINERALS
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Determination of Lyapounov exponents to characterize the oscillatory distribution of
trace elements in minerals N.M. H,cr-DEN

Isothermal constitutive undercooling as a model for oscillatory 26ning in plagioclase
I. L'HEUREUx & A.D. Fowrsn
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