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atmic umgemt oif syudhysite-(ce), cCcaF(coih' 865
weg, Xircwa with Mmhg. P.G.,2l t
Willi;ms. N. with Prichryd, H.M.,271
wood s.A. witb c@k NJ.,703
Xu. ziri & Sbmitr, BJ-., rNa 'Al eBe DSi slid state NMR sudy of [rgxupite'

935
Xu, zhi with Tetstra D.K, 69
Yalgs, H. with Row, Rc.,43
Yudovskaya, M.A. with Mozgovq N.N., 359
Zakrcwslii M.A. wirr Dobb€, RTJVI., 179
zerhinl P. sith Auisi@hio, c.,55

SUBJECT INDEX

A refinemt of the struchrre of fminmsstitt from Kal6 MNtaiD, YukoD, ed
obreryatioDs on the nrngsten pyrinm, 6rcit & RobiND), 567

A-sile disorder in syolhetic fluor€dflite: a cryrtal-stroctre study, (BNblm
et aL),21

Abenakiite-(ce), a oew silicophosphate cubonate mineral ftom Moil Saiat-
Hilaire, Quebe: description md strocture detemiration. (McDonald
et aL),U3

An @reB@ of sstoFd bircftingene in almdire gamet, (Brcw & MNn),
105

Antigorite with a lilge supercell fiom Sagmoseki, Oita Pref@tute, Japm,
(Ueh@&Kmta),93

Anentiu-rentludite-beuins mremblasw in memomhic reks of tbe KTB- 
Dildt hole. OberDfala dqlruv. 0(mmv er ql), 803

Asndhss of platinrim-proup nirimls ild-slfids in silicale litbologis md
cliomire-iicb mts-wittiin tle suetlma oonofte. (Pricbard ?t at);271

lqAu Mdsbauer snrdy of the gold-silver ditefuids sylveile, kruqire md
@lavqits, (Wag!tr et al), I E9

chretqiatioD of finc-gnined mixtus of mk-fming minenls by Rietveld
struc!re refinemu olivine + pyrcxere, (Limg & Hawthme), 541

Chmctqiatioo of the FeSO,.H"O - CuSOa'HrO solid-solutiotr si6, ud tbe
Datre of poitevinib, (Cuie)SOa'HzO, (Gie*q e, aI), 873

CEEITIICAL ANALYSFS (s also Bcrmn-mimprcbe analys)
lwnemls

beryl, 56, hogluvaic, 445, nordemkidldine, 82, orpiment, 659, ealgr,
659, stibnite,659

Rcks
albite po4 694, alladb-besiDg gruitic pegmari€, 577, mtimonid gold
ore, 655, ugillic altered dolomite, 655, ugillic altered muble, 655,
millic dtmi nrff. 655. amim mld ore, 655, cbloritite, 140, dolomite,
653. gabbm. 694. meiss. 445. 61 8. mnodiodtf, , 752, 766, kimberlic,
297, fqqstailtE, 't-66, marbl€, 655, nigDatite, 76f, movagrujtE, 75?-
olivine gabbrc, 694, pegmstite, 445, 577, 6l'1, pelitic rcbist, 786, quaft
oonzodiorite. '152, q\Nrz monzonite, 752, rhyolite, 140, sil icif ied
dolomite gold ore,655, silicified mble gold m, ii55, silicified urffgold
ore, 655, stiboite-be{ing jopeoi4 655, talc*tinolite, 140, toDalitc, 752,
Tmt River p{ticulares, 216, bff, 655

chemical ommsition ol tomalim in qurE v€iro from Na Roda md ThM
m ii Mmedonia northm Gnec, (Kasoli-Fomamki & Michailidis),
@7

Chrcmite: ftom the fisry nin of chondnles to the Kilua fti lava lake, (Ro€d{),
729

Conplex erclmion in glarcophme ftom Tillotsol Pfik, north€trtral V@ont,
(Srelik & Veblm),233

commitional evolution of retNmatic smet in melilitic wks of the osnd
@mplex,5onemr8, (uwco et &),o5 |

Cordierite-iroducirg reactioni io the Pefia Negn Complex, AYila batholith.
eotra.l SpaiD: the key rcle of ordioiie iq low-pHrc eatexis, (Pwin
& Bq). 763

COUPLED,ATOM ST]BSTITUTIONS
dd6

@lmbit€, 427, fflitungstite, 570, tungsten pyrcblw, 5?0
Sl|letc

enimatirc-muD oomsitiqsl exchmqe-v@toF, 449, mdmdirc, &4,
eli;orite, lm, Gflhiqine, 601, beryl, 56, cwingonite, 2,18, epigenetic
tomalire. 60i, slaucaDhrue, 248, meLaoite, 644, niobim titanite, 578,
stawlite, 478, 494, brrfoaline, @1, 6l l, vquvieite,49, 516

Sund€6
mduile-rchwharuil€ rclid rclution, 187. djerfishaite, 817, nuffieldite,
360, ucbuebrcuite, 185

CRYSTALLOGRAPEY (s al6o Twimitrg)
rcdmatiie muD. 443. 449, alMdine birefringene. 105, ualcime, 70,
m-rite,33d', s-:o bona fme @nstaDt, 84, b;yl, 55, c-o bood fore
@BtanE 84, chalcophmite, 336, chrymtilq X9, Cl in bsate strucam,
la cl itr spolib, 833, olmbitegroup gchmistry, 431, @mpositim-
al exchdge-ietors. 449, crystallogmphically symtrical hydrcgen bond
in bomt6, 892, dehydrcgenatioo 477, dehydmxylatio!, 87, djernsherite,
820, el&Eonic pol,arizability, 910, hydogen bonding,485, 5m, 518, 538,

890. 900. hostuvaite, ,145, interfrcial elutic-sfain energy calcul,arion' 250,
Jahn-TeUer distoftion" 397, 881, kalibsite, 885' kisqite grcup' 875'
lone-pair eletrom, 377, 528, Povlen-6rpe chrysotile, 258, point-dipole
th@tr. 909. mitevinite, 875, pollucite, 70, polygonal srpenthe' 267'
Drciblore sribstiotiom, 416,-Rieweld sructre refinemeDt' 339' 381'
541. 875. S40. ru h ab€nekiite-(Ce), 848, stawlite dehydrcgenatio&
4?7. svnchvsiiei 87b. toumalioe site-speiation,35' tugtupirc' 935'
urneisten pyl@hl@, S70, vauviuite,49, 509. @n'Be) mlid mlutio4 50

CRYSTAL STRUCTURE (s alm X-ny difft'actioo)
abqEkiite{C€). 845, @rui0e, 339, dehydrcxylared musYite' 88' dioP
side, 92, elbaite, 31, fmmdinite, 339, ffliuEgptite, 567' fluq€denite'
21. fredriksite. 397. sasuinite-CY), 563, gaultite, 857' hmbeBtonite'
381, inderborit€, 533, fatbOrc, 885, kalipFahlore' 415' kieftit€. 182'
kiesrite souD. 878. kulmite, 15, mrdzekile' 368, olivine' 542 prer'
renite-(Ce-). 407. mitevinite, 878, pmbnzbemkite, 387' pringleite' I'
ruitenbinite. I, simfowtqite, '16, &amlite, 477, 491, slnchysite-(Ce)'
866. snLetic (CaNa)-mvl wbore, 556' tugtupite. 935' tuneUite'
895. nisionite. 904, vwvimiie,497. whtryite' 373' wickmbugite' 525

Crystal-struclure refinement of hydrcgen-rich stamlit€. (Hawthme et 4L)' 491
Ddtemination of the megctruimi of tbe borate polymorphs prhgleite ed

ruitenbetgit€, (Gri@ et al), I

EI -NCTRON.DIFSRACTION PATTERNS
mtigqite, q7

FlI tr'CXITON.I\dICROPROBE ANALYSFS
ab€nakiite-(Ca), 8,14, actinolite, l5?- 693,'154, reente' 595' albite' 689'
allanite, i35, almanditre, 108, 628, altaite, 669, analcime, ?2,
mduite-whwh@mite did mlution, 187' mdradite' 642, ankqite' 676'
mthoinite,569, utigoite, 99, apaite, 152, ugggtiqo Entludite' 809'
reBie Dwite. 659,-mnoprrirc, 169, augirc, '152, BbK feldspu' 689'
berrhiqil;, 602, biotitE, 6yi,-755, 71O,'788, calavqite' l9l' chal@pyrile'
169, 809, chluite, 325,705, 788, chlodtoi4 788, chrcmite',330' -clinG
owoxene. 152. 68+. obaltim peotlmdile, 809, @lmbite, 426' cordiqite'
?68, coryusite, 342, crmhEtonirc, 237, diopside, 542, diopside (alu-
miniru). 301, diopside (cbrcEiu), 299, djerfisherite' 819' elbaite. 35'
enslatitF. 752. epi'senetic tourmaline, 602, emienickelite, 335' euetrile'
I 36, ferberite,'569, femandinite, 342, fenitungstite' 569, fenoan
ftodebesite, 676, ffuo€deoite, 25, ftedriks$tri&, 399' fteibqgite',673'
winite-fn. 564. eahsite, UL Effie\ 628' U2. 774,788' gaultite'
5s7, eeikidUG, 330,-gevenite, 2T4fglaucophme, 238, beuaodite' 136'
helvi6. I 17. homblflae, $2,693,754,hvdrcmic& 325' hggtuvaite' 4'14'
ilite, 602, ilrenite, 705, 756,774, kalipyruhlorc,416' kieftite' l8l' kren-
nsiti, tgi, fuu*e, 16, mgnetite, 3310,756, nqillisite' 842' relanit€'
642. michererirc, 707, miwlinq 619. moneite, 136, 153' moncheile'
707. mfizekite, 367, musovite, 788, nickel mtimonide-(Cu'Pd), 274'
dobim ilmenite. 580, triobim tilanite, 579, rcrdemkidldire, 82, nuf-
fieldite, 362, olivine, 299, 312,330, 542 692' prisirc' 136' Penludite'
7M. ?t@. eralute,22s, pebNni@-(ce), 2107, pblogopirc' 152' 301' plagie
clas,31i,619,689, 829, pouucite,72, polyw, 136' plrite' 706' 8@'
pmre. 299. Dwhotite, 169,706, 809, w[ile' 569, snfowlqite' 46'
irlamtit", ez0, gzS, rch@lite, 569, wlwynite, 842, siderite' 676' sili-
manite. 774, spbalerite, 169, 674, spinel, 301, spoduenq 225, stawlib'
418. 493,'188, sylvmite, l9l, slnchisite, t36, syDthetic Ag2MD2sb6sr2'
187. swtbetic As'Mn,Sb"S'r, 187, svothetic bomite' 947' syothetic
(CaNa't-wvt caipnati, 555, teIuiur, 674, titanifmN nagnetirc' 3la
ioumaiine, do2, 610, 619, tremolite,325,705, n$ionite' 904' ltl]lmed
PbAsTs. 674. uu@ed (h,Pb)Bi1(S,Se)e 708, vuadiu+hrcmiru
emet, JB, veadie{hrcmi4 hyilrcnica, 325' vesuviuite' 501' 508'
iiolarite. 706. xenotime, 153, zimn, 136

El*tronic poldability of oxygen md Ytrious cations in seleted hiclinic
mh#als: mirt-dimle th@rv, (AbboE), 9o9

Energy calolario:m beariitg on the alehydrcxylation of m@vite' (Abbott)'.87 .
Epigenetic toumalire in sedimeotary red-beds: u erople rcm Ee Juuil' - 

RosHiIFmtion Virginiq(Henry d*L),s99
Emimickelite. NiMn"O,'3Hro, a new mineial speic ftom the Siberia roplex"

Wqtem Awrfulia rcments o the cryslallogmphy of the chal@phmite
grcup, (Gd@ etcl),333
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ExK F-grcup catiom in the crystal strucrre of vsuvimite. (Crcat et aI), 4g'7

EXPERIMENTAL (s als PeEology)
Computer Pmgroa

EPLAG9, 23, OPT, 91 1, OPTRFN. 9l7
G€mml

q4ry.pligo gup*ity of hydmted fwic oxids, 2il, almiru Nti4R. 74,
940, 'l'Au M6$b@ sperrowpy, 189, beryUim Nil{R- 938, bioavail-
able phcpbm, 459, bond fre{Gtatrts, 84, bomi0e hqt caDrcitv md
entropy. 945, bomite synthesis, 946, qthodoluinrene, I j0, c&im
Nll& 76. @mpositional exchege-vetc in the migmtite grcup, 449,
differeotial scmfug calorimetry, 948, digiral ima$ng of r-ocki, Stl,
double rcration NMR, 935. eletron chmelios par6mi 354. elaronii
potarizability, 9 10, energy calculations for dehidroxvlation, 88, fl uor-
edmite synrhGis" 22, Gibbs fre energy of fomion foi Cu-FeJ ph$,
945, interfeial elstic-stnin elergy cilculation, 250, ler abladoA, 169,
Jr-Egrc-egle spimirg NM& 935, Mdsbffi spectr4 ty2.213, 46f., 880,
Mdssbrer spetm of feric ircn in lake sdidents, 460, NMR malysis,
69,935, optimal phw boudrio, 43,Pwe elemeot-ntio diagriru,
f!!, nointdipole thory, 9@, pllucite s)mthesis, 7t, siticon tnvft, ZZ,
937, sodium Nlr,iR.75.938, SI{EF ma.lysis, 35, synthetic (Ca,Na)-mnyi
6bomte, 553, zinc disfibution @fficiatrrs. l2t 

-

Stable Istopes
qbon, 15l. oxvren. l5l

Systm
Ag2S-MnS-SgS3, 185, Ga-Fe-.S, 203, Cu-F+S, 945

Fwic ircn md the binding of pbosphm, l@d md cubon in riyer partiolate
rotter. (MmiDe & Wds)- 21I

Fm of.imn md the.lioavajli'tiiliry of phosphorus in eurrophic Anisk kke,
Alberta (Mmins er aL). 459'

Gmet-foming md gui'et+limimting r@tiou in a quartz diqite intrusion ar
Capo Variruo, Calabria" Italy, (Cleke & Rorhrd), 623

Gaultile, a new z@lite-like mheml from Moot Saitrt-Hilaire, eueb€c. ud its
crystal structurg (Ercit & Vm Veltbuizen), 855

GeikieliLe_frof the NdAt{niemi serpentitite mrosif, Kuhmo greostone belq
F"Elnd,0-jiw et qll,327

Hst caprcity ud dntropy of bomite (Cu<FeSJ betw@n 6 md 760 K @d the
themodynmic propenies of ph*es in the system Cu-Fe -S, (Robie
et aL\.945

Helvite from thefnncb fin6n6c 6 evidence for gmite-related hydrcthmal
rctivity,(Ragu), l l l

Hydrcgeu bonding in uroellire, @m & Hawtbome), 895
H@gtuvaite. a new b€ryllim member of the enismatite muD ftoE Noruav. with

new X-my data o! renignatire. (cmrch ;r aD,439 
'

NTRARED.ADSORPTION SPECTRA
beryl, 55, dolmite, 83, gaultite, 857, kaliborite, 893, nordqskidldine, 81,
pmbmzbeNkitq 394, vanadim{brcmim gmet, 322

Infrred sp€cro*opy md crystal chemistry of the beryl group, (Auisicchio
et aL),55

JabrTeller disorted Mr10" ctahedn in fredrilsnitq the fourrh mlmmh of
Mg"Mn#@O,)Or, @m et aL),39'1

faliborite: u ^ex.1nlle 
-of 

a cry_sralloigraphically symetrical hydrogen bond,
(Elm e roffiomel, U6)

Kiefrite, CoSbr, a new membs ofrhe sku0erudire grcup iom Tuabsg Swede!,
Aobb6 et aD.179

lrs minerais sulfo-m6ni6s aurifbres de Salsigne, Aude, Fruce: €voluliotr
pmgendtique d'ue mitreralistion tardi:herclrieme sntfftonique eo
@btexte s€dimentaire, (M8ruu & lacuyfr), 159

LREE-rich niobim titanite from Mount Bisn, Briiish Columbia chemistrv ed
excbuge mehoisro, (R|sU er al), 575

Mutle xmoliths from kimbqlite ntr Kirklmd hke, Ontario, (Mey q et at.l. 295
MAS md DOR NMR study of Al-Si order io tbe malcime-po'ltucire slries,

(Tertstra ?r 4J.), 69
Mqillisite, NaCs(BeIi)Zrr(PO,.l-2H1O, a new minera.t sEies fiom Mour

Mica" Oxfqd Couty, Maine, mil new data for gaireiite, (Fmrd er at),
839

Metamorphism of pe[tic r@ks in the Patelprctercrcic Rmah GrcuD. Sulek
arer" nortbm tabmdon mineral sction, p-T onditiom ud fuilum& of
bulk omposition, (Mmgel & Rivm), 781

MICROEARDNESS
kieftite. 182

MINERAL DATA (s also Elquon-mimprcbe malvs)
a&oakiite-(Ca), 843, Mthile, 671, actinoliE, tiL, 235, 754, reslnne,
l!2, renigmtite, aa3, renigmarirc group, 443, 449, albitr,,9l4, alimirc,
135. all@l6ite, 276, alnedine, 105, 628, altaite, 669, atalciae,72,
q4{mo.qil€, 553, mdorire-rchu@hmite rclid mlution, 187, admdire,
642, eilite,945, ankqle,676, mthoinite, 569, etigoriie, 93, apatite, 152;
gSeqQn peDtlil9i_te, 8_0-3-, argyodite. 673, miro-pyrite, 659i renopy-
rite, 169, augite, 312, 752" awrire, 335, BrK feld$u,689, benhierfte
600, beryl,_55, biqtite, 693,'155,'169,'195, bomite, 945, cdavqite, lg1,
9e;!m- q1alcire, 70, chalc@ite, 945, chatcophuite, 335, chalopyrirc,
169, 945, chlorite, 325, 705, i9S, cblorifoid, 195, ctuomit;,'j29,
ch4,sotile, 259, c[lopyrcxeDe, 152, 312, ?obahim penrlandite, g09,
coltsrl]itt -425, ddiqite, 767, c(ruite, 339, ovelliG, 945, cming_
tonite, 235, cuprite, 353, dehydrcxylated musovjte, 88, diopside (alu-
rytri3tr), 3Ol, diopside (chrcmiu), 299, djerfrshsite, 815, doiomile, 83,
elbaite, 31, el@lrum, 170, eDstatite, 752, epigeoetic toumatine, 6Ot,
emienickelite, 333, euxeoite, 136, ferberite;s69. ferouditrire. 339,
ferit_ungstite, 567, fenoao rhodochrosite. 676, f luor-edeoite, 21,
ftedrikso4le, 397, freibqgile, 673, gageinite-CyJ, 563, gainesire, 842,
galena. 675, gmet, 628, U2. ijz, 79s, gauttiie, 855, g-eikietite: 327:
gev6ite,274, glmphme, 235, gold" 170, goldmmite. 319, guhvite,

i67, hellmdite, 136, helvite, 111, homblende, t52,692,754,bw*v-
stonile, 381, hydmmica, 322, hogilvaire, 439, M\ illtte,602, ilnenite,
7O5, 756,7'72, inderborite, 533, imsite, 287. kaliborite, 885, kalipy-
nhloF, 415, kieftite, 179, kimite group, 873, kobellite, 167, lremoiie,
l9l, kulauite, 15, kyeite, 912, larite, 287, liebigite, 553, magnetite, 729,
750, 756. msrilisite, 842, melmile, 642, michenerite, 707, mimlire,
913, momit , 136, 153, moncheite,707, mrrrekite, 365, mwovite, 88,
795, nickel mtimonide-(Cu,Pd), 274, triobim ilmiltue, 580, niobim titss-
ite, 575, nordenskidldine, 81, nufreldite, 359, nukudmire, 945, olivine,
299, 312, orpiment, 659, osmium, 287, prisite, 136, petllite,225,
p€FNnite-(Ce),405. phlogopite, 152, 301, poitevinite, 873, pouucite, 72,
polycrue, 136, pMbfrzheDskite, 387, pringleite, I, proustite, 671, h
onde, 275, Pt-Fe{u altoy, 279. p}ffgyrite. 671, pyrcpe, 299, pynbotite,
169, realg8, 659. ruitenbergib, 1, russllire, 569, vmfowlaite, 43, wpo-
lits, 617, 825, rch€Iire,569, shizolite, 913, slwynite, 842, siderire, 6-76,
sillimite,772, spbalsite, 169,674, spinel 301,729, spodmaq 225,
staurclile, 478, 491, 7 13, 7 14, 796, stibiopalladinite, 287, stibnite, 659,
sylvanite, 191, syochisite, I36. syDc6ysire-(Ce), 866, syDrhetic
Ag2Mn.Sb6S,2. 187, synthetic Ag2MnnSbsS;7, 187, synrheric (CaNa)-
Imyl wbooate, 553, synthetic ucbwhrcuite, I87, telwim, 674, tita!-
it€, l4l, 575, lomaline, 35, 601, 610, tremolite, 325, 705, tuetupire, 935,
tuellite, 895, tungsten plmhlm, 568, !$iodte, 904, ullM;d PbAsTe,,
674, unnamed Pd-Te, 285, uonamed (Pt,Pb)Bi.(S,Se)"_,, 70&
vmadiu<hmmim gmet, 319, vmadiu<hromiu hydrcrw€a" 322,
vsuvimite, 497, 505, violuite, 706, walsmmite, 914, wherryite,373,
wickenbugite,525, winchite, 247, wollNtonire, 912, xenotime, 153,
zirun. 136

MiDeral Bognition in digital imaees of raks: a oew aDDroach usins multi-
chmel clmificatio=u, (laun&u er cI ), 9 I 9

MINERAL@ICAL ASSOCIATION OF CANADA
Berry medal (Sabina), 988, b@k reviews, 221 , 469, 717, 979, colou
photographs: digital images of rocks, 920, 926, Hawley medal
(Hawthome, Unganni, Obeni, Caucia & Callegai), 986, Pst lisidmts'
medal Mtcheu), 990, Pesidential addrcss, 729, prceedings of the 39th
mnual meting 985

ENa ,Al eBe ,Si slid stale NMR study of tugtupite, (Xu & Shilio, 935

NRW MINERAL SPECIES
1992 listing of lMA-apprcved new minemls, 723, abenakiite-(C€), 843,
emienickelire, 333, g&ulrite. 855, hogtuvaite,439, kieftite, 179, mqil-
l isite, 839, petersenite-(Ce), 405, samfowlerite, 43, unnamed
(Pt Pb)Bi3(S,Se)4, 708

New minerals recendy approved by the Comission on New Minerals md
Mineml Nms, (M0 duino), 7 23

NOMENCLATURE
abenakiite-(Ce), 843, emienickelite, 333, gaioeite goup, 842, gaultire,
855, hogtuvaite,439. kieftite, I79, kieserite groupl SU3, kulairc, 15,
occrillisite, 839, pete6eDite-(Ce), 405, poitevinite, 873, pringleite, l,
ruitenbergite, l, samfowlerite, 45, sil icoDhosDhates. 853. tunssten
py@hlm-, 57a unnemed (RJb)Bi3(S,Se)4; 708'

Nuffreldite from the Mal€vskoe mrosive sulfide deposit, Russia, (Mozgova
et al.),359

O@ren@ md origin of djerfishqite from the Elwin Bay kimb€rlite, Smerer
lslmd Northwmt Teritolis, (Clrke et al), 815

Opticsl mismpy of cuprite caused by potishitrg, (Libowirzky), 353

OPIICAL PROPERTIES
Gfleral

ab€nakiite-(Ce), 844, albile, 914, allrudine, 106, mdndite, 644, chlqi-
toid, 915, clinochlore, 915, ernietrickelite, 334, gaultite, 856,
goldfreni&-uvrcvite mlid mlutioo, 32O, hagilvaire, 443:kaolinite, 915,
kymite, 912, nqillisite, 841, melmite, 644, mimline, 913, nrdrekite,
366, peterenite-(Ce), 406, pyrcphyllite, 915, wfowtetitq 45, shizolite,
913, synthetic (Caj,,lal|myl @bonaG, 555, ralc, 915, walstromite, 914,
wolastonite,912

Reflctare
oprite, 353, kieftite, 182, nufteldite, 360, mmed (PtPb)Bi3(S,Se)*-
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