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Strongh' It\ idiscd \\' -f\ ,. , - il i depo, ih arc Illeal vuvinmmcms li' r the 1" ' l1Ialion 01'
n \\ idl,.' range o f 1m\..'. 1I11 11 ~ II ~t l aud !l(\(cllllally I l l ' \ \ ~p\"· ( i cs til 1U1I~~ l a t s allli
IHl' lybda t t;' ~ . FOI exa m ple. fnX.' 1H d iscoveries :II lo..:aJilic!'> ill C<I"llc m Au, tralia have
yielded assl: l l l h l agl'~ Ctllllallll llJ; kocrh lnutc. lX'lJ,akdJllll:, 1 1 1 ,~d ll1 l' a1HI till" 11 1.:\\
specie» cl-anoreite. In lhi, pap~.' 1 \ \'l.' report 011 a ~YIIC.: hrotr oll -TE~ 1 inn:sligatioIl of
a SCl'l tlUb ,i y t ll llg~latc I( )llll d at a ll ahaudoncd \V- Bi-Au m ine at PltI(\IlC., " I'(HII 35
km wc sr uf Ba llara l, in Victo ria. The ruiueral O~'lI I S as !! l i ':i l ~n i~ lg yello«
CI\( IlIS1:tliuIlS o f pial) I.:ly stah on etched \\ o lfr.lll1ill' (IU:lIIgal Hi:l n ferbcritc )
enclosed In Il'\ ' 1" quart>. SEi\·1cx.uuiuation h:\ -alcd rh,u C' ry~ta l , me curved plait:...
only abou t I 11111 Ihid , 'onllill!, upcu aJ.!gr'·l'alcs 111' 111 0.2 nun ucms-, C hcnucu l
analvsis (I:I'~ I :\ 1II1,I U 1:1) ,l h)II'C,l lIIal(11 IV, Fe, Na and H-ll. ((il' jlltl 311

app~,x imat" fo rmul« • 'aFe ' ·IIWO I(Ul l lj,-Il ,U. l'owd cr X_n-,y ;litrmZ, li""
tPXRU) ( lht; lI llt~d U\ llI g synchrotron radial1011 gave a paucrn \\'111('11 could nut Ill '
malehed ;lIId Il hich sh'hved a mixtllre ,.1' , harp and hload pl,;,k, . Thc pllSillll1 1S alld
inten, itics or Ihe sharp pellks arc sllIlilar 10 lhll,e ill Ihe I'XRl! palle' lb Ii"
sylllhclie Ill-IT lIi,,!>ate phasl·s. (Iu r l~eelll strueillre d~len ll i na l i " I " IiH'lhe, e laller
pha,es shllw Ihal thc)' (;111 h" descrihed ill len", or Illlit..,:ell.., eak i lll er~ ' O\l l h , lIt'
sb h, Ilt'pyrochlole-Iyl'c wilh hexal:0llalt llll;!Slell brtH1Z,' (111'111 '1)'1""slmclure. ,

Sill;:1c cly' lal ditliaclinll pallelllS slulIIl'd thai Ihe n yslals ha\'e h" \ ,Il:Ollal
synulll·try. wilh a = 7.31 II and wilh e apPlll.silllatcly 11}5 A. HOll el er thc
spal.:lII!;s uf lin: d ilh aCliulI ~put~ alullg. c · ar~ nul CUII1 Il1CI1MJliIlC, Cll lIsl s lc nl wnll
d i ~\.lrdc r in Ihe ~tac~ i ll g alllJ1g th~ c axis, TI l(: lu lurc u f Uti, (h~\ rJl'f W:b sludled
using high r t:~u l lit ion Ir;:msmi "isi o l1 d"'"ClflUi I1l icrusctipy , rEM I ilnag.(':,\. '1·' Il.:SC
slll)',\ Ihal ill(hvidual LTY, lalliles WII,i sl of a n)r~ lOt' PYllx'hlorelllTU illlll j.:roll·lh
phase. '"rHHIIHled hy a thill (-- .W II I rilll (It pure HTH type. Th" IIltr;Hh lll nllls " I'
Ihe HTH"ha, e giw Ihe hrl.ad p"ak, ill Ihc I'XRIJ I'all"m s. h lllhenlltll\'. Ihl' ' I I: ~ I

il1l:t~I.':-' of rhl." I,.' l J h~ sho\\ \ 'i1r i :ll iolh ill ti l ;.' widths of Ih... l\yrpl..'hll,rc and 11TH
h lol.'k ~, and il is I h i ~ var iatio n that !l ivcs till: ilH.'olHmclh lualc ~ha rac l c r to thl'
ditlr.lelioll "a lleim . The sp"eial dillieult ies ass""i;l\nl \l ilh " r"l'arill!, IlIll1er"l­
nall1l11g plO}lll:-,a b ttl! l h l..' ~ l,; tYPl::-' 01 d lson.k rr d 1I1k rgHI\\ 111 minerals wil l hL'
lis\.'II'iSl·d .
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Kintnrcire i\ 1 11 ) · I '\·~I) -dlH llir ""ll l 11 L' l1 l hl · 1 (,I thl' a l ll l1 il l·-hl.' lH I:t ll l i l l· -r nll l d ' l l l i l~ ' gn ul!,
l l', ill': cI OIl .. 1'}')5 I. Thi«miucral i, a memberof segllilile (l'b-Fc-Av-dominmu)and
phnubojaroxitc (l'h -I'e-S-dOl11 in'lII l1 Y~rie , illItt i, I'-dllllllllalil. The chcuuval
louuul« " I' tire aluuiic-bcudantcitc-cmudullitc grllllp minerals is AIl,X:< OIl ),..
II here ·\ =I' h, K. Na. Ca. .. .: 1I ~ 1'c . AI. .. .: X:=(l'lJ ,I:.l Aso. ol... (SO, I,. (I'Cl,olISU aI.
(AsU, )(SO,I . In the svste m o f l'h-Fe ,<TICs. corkil,· and bc ud unti tc arc def ined 'IS

1':S= I:1 and As:S- I':1 minerals. respective ly. K iruorcuc-cork ire sv mineral was
li,"nd II ith raustuc hom Kawazu miue. Shizuuka l'rc lccturc. Japan (Maisuyarnn d

al.. It)ll fl ), Tln»nuucral occurs us brown crust and is accompanied with g\ )C'lh ill' ~lfI d

o thel I' l"n:, ule-; LI JS anulysi s was perfor med. 'Ihc sa mp le is zone d ill the
bac k-scmtcrcd-elecrroa imuge. SIIlCl ' each zo ne is thin co mpare d with electron
IJe3m diameter, chemical analysis ' ''IS dillk uh. Cell paramcrers were l.hlain"d with
XI{!) analys is and the mineral was iden tified as kiuro rcu c-corl .u c S5 mineral. Thr
strongest tnu- otx-ray l'0wder-tiith actionpall"lII lt1 in angsllom l1llhklJIarc: :l. " ~

( ~ I ' I \ I O I ) . .1.1>'; (3"Jl IIO). 3.ll11 ( 100) 1113 /. 2.'}.'i.'i (2(' 1 1202). 2.XI I (24 t1 00il l.
252"11 2711( 24), 2.251 (.r 1l ( 11I7i. 1.')711 127/1 .111.11. UC O ( 1<) 1 \2201 and 1.487
117 11 0.1.11). 'Ih,' X-rOIl' d"ta \\' ~I l' mde,\ rd 1111 a he",al.:onal IInil l'ell, cil' i1" ,
1I =7.28(,31\. c~- I (.,1;(,5/\ . The ehemit'lIl eomposilion oht; ined wilh preh l ;,illa r~'
anlllysis II as thai or awo llli Ihe boulldary or killll'reilc ami corkile. Thc tYIIIl',;1
l'Oml'0Silloll i, as 1i,II,,\\" : I'hO J .I.7X, .'\1:0, J ..LI. FeyO: 32.5. 1',0 , IhAil. SO,
hJ .'i and Inlal lJ2.o1 2.

n. All·lu:i,, ' . J.M .\'. ('olll i"ho . A.I . 1l01l ~lIeIl0- . Y I'. Mase;n ~"has ' . J. '\ . I'llella' .
,;;;;\V.l°.-i\·rrari' '
1111"il lllltn d~ (,CllCH.'II('ias. L llin:ls ida~k' dl' S ~i l ' 1';111 11 1, Rlla (h, Lagu 5t12, 1I55l1S·0 XO,
Sao Paulo. SI'. Ilral il
date ,, ~io(il lI , p . h ,

:![ :-,c\lla d.: F" rlll.icia c ()d (lJ1l (llu ~~ i a d.., A !tl: ll , IS, t ..' 11110 l !niv,..rsil'·lrio Fl,tll'w i. 1: 11:1

Gahricl Mo" leil'l)da Silva 714. .' 7130-000. AII""as. NI( , HIMil
'111!'>titulo tI~ Fisi t'" til.' S:io Carlos, lJll i\- ~rsidadc ell, SUII Pmllo, ('ai.,,, PH' U.l :t6l),
1351,0-<)70. S:in Carlo, . Sf', Br.ll il

Th" uell l11i"l',,11 IIWII,'/ esil" . ll a,IV1w.r,(lla'h,:( 1",,1211,0. cuhie. has heclI
1"111111ill the IaSI )'ears (l f l h~ dCl'aue or 1'170hy 1.1I il AII",rlll Il ia' Melle/ e, Fillu•.
hUI ih silldy has hq!\lll onl) ill May 2003. Thr milleral II'a, u;n ll~d in IUllUH Il l'
Mcul'le, (b,ml II}SI/I_ millinl' clIl!incer, l11 iner.,1 eullech'r a"d I11Crehall!. I k
sl1Jdicd the lI1iner:rls rrol11 ('lIjali. Th~ I11cllczesite IMA I11 l1lllX'r i, 2(~ 15- lI2J . 11
\il' \: Ul ~ ill t il l..: I.:UI11.0I\:1 ZUllI,; hC1~\'I..: CI\ do lllll1ih: \.:i.lrhOlHl t ih : ,lI1l! · ·.i a~upi r..Ul,:; i u:· ' (- iI

py rOXl.' l1i l C') al lilt.' J :I C llpil~l lI pa min~. in Caja li l'Olllll)', Sao Pau lo I.!i lall'. Hral il Thi!:.
is ;Ilsll tl1l' Iype locality thr '1" i," illilc..211. 'Il le assol'ialeu llIineml- ale dolomite.
ealcilc. nT:l l:nditc. clinllhlllllite. phlogopite, ' lII ~y l i le, S1 r<lnliallitl' and lOehilillil".
Ivlc lU:l.t:sitc W,'S hunted as a VII!:; m inc ral . Thl~ mincr.11 fo rm s aggrc:galr s o f
rhnll1bl,dodl'cahl'dra lip 10 Inllll, The color is r~ddi,h hnmll . Ihl' streak whitc ami
Ihe lu' te, vitrelllls. II i> Irallsparcllt. Melle7e si t~ is Ihe lirsl nalllmi
helerop\, lyni"hale. Thl' lirsl sylllhelic helcl'Opolyniohales wcre oblaincd in 2002.
Ilclcrnpolyunion' arl' ncgalively charged c1nslcr, Ill' comcr- 31ld ~dgl'- sha ri ng

carl\' lmn,it ion-melal MO" octahedra and Ihe hcteroalom is 1I';lIally 1,,"aICd in Ihe
in l c..·~ior o f Ihe c1l1f-t':I, The gl."( I IIl ~UY, l.'u mp {)sition. runl ch:II'g .: o f I h~s," clUSlCr.iare
varieu Ihrough synthesis panllllel~r" and d uster propcni~s air highly Innahk a, a
timcliol\ o r thesc eh :ll al'laistir~ . Ilclcropolyanions ha~c I",,,n cmployed in a rangl'
o r applications Ihal inelnd" \'ims·hinuinl! inorganic dmgs lind mhnl; AI!)s I'irll' ).
homogeneous J il t! hd en.)gcl1clHls ca lalysls. clc~ l ro · (Jpt i l' ami e lt:c lll tChn l1l1 ir
malerials, lIIelal and I" ')ll'in binding. and as IllJilding hloeks li'r nam'slmcluring or
nmh:riab , "I he h~ lcropolyall iol1s 0(" \\'. ~' l u , :md V, which h.we 1('lInd III l l11cnJll ~

npplicali\\ l1s, un.- fonll cd siluply by acid i fi c~lIi on lll' so lUlitlllS I,f t1lci l" l~\ I)a ll i Ul I"' .

Unlike l' lllt,'1 hl'h"I OPI ,I Y:lllioll ~ , hc tcropol}lI ioha tt..~ ar c h'I~ il' mthcl than acidir ,
wh ich 111l," ; 111 ~ they l.":In "'111" i,"l' IO ll g u III the..' g c..'IIl.'l ally ha... k 0 1" Ill:IIIr:t1
\.'II \' i IH II II H.'I11Sor r:Jd i na~ lI\'c W~I !'i l t:s ami hluod, rC~ I X: l." l h cly, Onn~ ~u~ h ' l' lIl poull d.)
hilld \\ 11 11 II \" lI l h , il is Ih t IOllgl' r c~lpah l t:' or C:lllcl ing :I rell 10 d il lll il ~C it.
lIelertll'olyalliolls 111<1) " Iso hilld wilh r.ltiiollllclidc, (aCliliides ). which relllll\\'
lhem fn ull lilt.: m i.\t1Jrl' h."" pha~ sc paration Ii\!' ea sier and silkr sto ra ge, ' I he
i."l' lUp lctl' m~ l h." l· ~I1 l.' d('sr ll pt ioll is in prcpara ti'H1 l : ill " ll ~ i :l1 ",upp'l rt h~ FAPE.""
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N:Jf1j ing Ull i \"c~ilY, ~a llj i llg 2 1OOl.JJ, ( 'hilla
:LM1G·UM H 5 :\h~ , l j ll i\ l.' r~ i l ,~ Palll Sahatil'l, 1-.1 a n ' lIUl' Edou;ml Bdi ll. 314(1l.1
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Knlt\\ n e,'\llIl1 plc:oo u f Cs-he'lrillg micas to date illCh ll.k n :l ll l' ill ~· I I l.' H 's: ( ) 2 '\ ,21) \\ l'h"

Yallg ..' I ::11. I lJkXl, l.'l'sian hiutil\.' (l \ :O S.97 \\I ' ~ i , . ( i ltlshurg l.'( ;.I I. I l0 11,Uld ruh il.1J311
l.'l.'sian ph lt'g l.'p ih..' ( l ' !O..() c h .('( ) WI' ~ ~ , 11:l\\'thonJL' t' l til . It)t}l) l'o l y l l l h i j ll1 i l ~~ wllh
c.\trclIll' ( 's. l· llric h Ul~lI t h:ls l)cl'1t lound in the Yirhtul IcPldolill'.l llP:1.L ~mtl i t (" tJi llllj!xi. I:
Ulinal nnd in Ihr Knklo 'ay #.1 I'"gl1lnlilc (Xinjiang. :-:W Chill,' l.
"W(l lYl k.~~ ufo CClltn:nl'c 01" 1111: ccsian pl1lyhthi{lllih: .1I t: dl" l:rihetl ill lhc:Yk hull !!-runitl',
nne COI l. iSIS ur in:.: lusiull'i (l1 l'~H lrh pl.llyhthinnit\.' within HIt.'k-lnrmiug lIIillcr;,b , llw
other rcptcSl'IIIS a IcplaCClllt'nl m n arou nd lhe plllllar)' 1)(,lylithil.mite lIa~es .

Ek clIon-microprohc anJ lyses !'>hu\\ 11 dl.l11t ill ~lI\ t ('s ~( ) (ontt:nl:-. up to ~5, t\ WI'i,., 01 0.9
aphl (ba~ed Ull I I( t). l. i ~O CUI1lCIlI ~ l'a lcu l:Jtc(1 accord illg In ') il1l ll c-\Vcbb·~ cq U'lliulI
H tril' s amumt 04 .0 Wl~ 'lJ , 1 h ,' C~lU llil l l'd 1\ '1\ 1 \"a ri.." j TIlo :-.lIy in th .: r;.1II~l' ( If (1.(1') a n d UAo
aplil, allll llll' ( ·....'(K· ( ''' ) milo c\"t-'C'd, O. ~U, \."\'C II lip h ' 11.96. Thc~c parallld l' l"S nlot Ihl.·
Cs-rich mil,,'" liUlll lhc Yichllll !!.rn n i h:~ , in the lIiligntl11 ("I f 1\ AI VCrs Ui C.. f K "'C~ I , 11111:,'
arc;\ u l ' Cs-:l n : l l o~u~ l.lf ptJlylitl,illitl.',
111 Ihe Knktnk'1Y H) pcgmatih:, 1«lIIr ty pc :"\ u f oCCUrrCl1 l'C of th",' Cs dominaJh
pu lylithlllIlIlC atc Char.lC1cril cd: ( I J <: !'i~ l l l tll ll1a ll l pul) Iithiulllh,: a ~ outc. LOIIC lJII
1: (l IllI )t r~i t i on:.l ll y CUlw l'lIl i (lll il l Jllllylllhi()nil..~ core ; (2 1 C'i· l!ulllill:1I1 t pulj lilhu lilile as
linc-flah 'd un:rglO\\"th UII 111I ISl:o\, ile \-clUle l; (3) l\·dlll1lillitllt 11ll1) lithiollilc U~ \ cillk ts
in 11111111 I'olylilhiuni'e; and H I Cs-l!ulllin'lIIl l'ulyhlhlUlIlIC vcillle\; in d b"ile. EIt"lwn
I1Ikroprnhc :JI1 :l l y sc...~ r~\ C'ulcd clearly c.'\ lr~lHl' l's ~llT idtn l~l1 t In pnlylilhi()l11 tl' la lsti ll p 10
2h wtt}~ C s,() J. F Cltlllcnt.. :Ul.' lk'll'nl lin,'ct in Ih,' lall l'.t' of .1.:' .;; \\I~: I . C ll h: ll l a l ~c.1 1.1:( I

conl~nls o~cill"ll' a Hit 4 wt~~, The cSlimah.'d I"AI "mie:- in lh ~ HlIlg.C of h. 11 and 11..1 7,
ami Cs/(I\.+C!l1 rollin I..ng~s hom O,hl III t l.~J.!. Thel ' lUll:, Cs-riC'h mica~ .lIe I.'b~, il ic.:d

i lilo CS ·d ltl1lill<l1l1 all ; l l ltt-U~ of po ly h tlll lt li ltC IIIIhe \ IAI ' ·C.-1111\" C~( K. ' C s) di:l,cn nl1.
~ it.'n ...X·my Jillntction paUl'nls of lhe 1 " , I ~' h t h iol1lte with l·OIl\l'utiolial l.'OI11I' US It Ilt Il

( l.x6 \\"11
:.1. C:-.:() , ~U ll. t h i~h C.... l'lmtl'nh 125.:!h \ \ t l

," ; , C,~· ( I) HI\.' t.:h ;Jml:Ic.' ri l~ c.I h~ :-'l' \ Clal

't"m~ I'eab III ill ,.\ III Ihkll: 2 ." KtHXX Il2~ I, 2. 5".!I JX~21l( 1 / . I.~I 'N lOilll-.!.31,.
I. UI·lt 5 K44h l) , arll l .lI l· tim!'> l' (l lI" I ~h: II I , III thl" lu \\ -:tllt!l,' rq.!ill ll , wilh Ihe: :-.1:lIIt l.lI d

patlcln.. IOI pnl~ l i l h i ll l ll l C Ij llllHI in th~ JCPDS l'ala l o~ .

,\- f i t'l t) · I{ :lI n all "p" l. 'l ra ..1111\, ..t'\t,tall·h:ua ..:tl'r i"I1"" 1 )l'; l k~ hlr lIIi\·<I , '1t l1.:11 a... 1140- 11:'0 alld
70X-'J 11 \.'11 1 " lh ll ~ I C \- \.' :I li ll ~ thilt l ~ ' ''" l11 i l1all t IMlylilhlt'lllll' I'i Mn".:lllr.tIlY slIllililr to
111:lIl.1 f till: l \-p\Il \1 pU!ylllhiollih.'
Tu ~un IlHari/.l" lip, ( ':-.~rid l I l l i l.'IlS 1\0 111 fn Ull 1111.' l 'id lllll ~r: ll l il t:' alld frlllU 11ll' h.\lhu\kay
pc!!malitc .lIe III 1.11.: \ th\.' CS · l.h ll ll i l1 ~U1 1 'III Ol l o~lI l..' 0 1" pl.'lylilhillllltl.', \\ hil.'1il':I11 he Pll.Jpo~l.'l l

a" a n~ \\' ,;pc.'l' ic, i ll lhl..' t1ll l.'fl ).!. fUUp .
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