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FllIid i nclu~ ion s in qual1l. fn.lm \·c i n~ and 1111.'wchen {Ir lhc Till'cri\ (iramlL'
:md QuartzilO J.re:ls (SCIT.:I (ln hahcl"i1h.l Grnllp • S:ln P'U1!O, Hr:ll il l \\crc
c1nssifJed imo four ~rollpS aCt:ord lll~ 10 pha\c 1 ~ lli ll '" ai nltll11 Icmpt.'ralllt\' · i)
monn phasc <lqucous: ii ) I\\"o-pha <o;c (I ·' ~O· rich, (, O:'-P(\tlrl: iiii 1\\ O-ph:l..d lhrl.'c ­
phase (I-I ~O-CO~-rich . CH ~· flnor/ilhsl" nl. \ ari:lhlc VIl. r:l1 i(ll. :ll1d i\'l 11111 11i ­
phnsc (w;111 po..sihlc :Iecidelllal cl)'\ lallinc pha\c l,

llle mierolhenll C'lmCl lie pn lpcrtic,\ for indl1~io n s Ill ll11a rll fmm han·ctl l'cill'
(:I\'emgc TlllcO:! =-57~C ôlnd Th((), =1 1<'Ct :Imlminl'l'::lIl/cd ( a \ (' r.\~l" TI1l((l~ =

·S6.S
e
C and 1l1ro~ = ~7 °C ) \'l'in\ :lIld mClad ll'll nr T:lpera Grande sI10\\' ~ I igl ll

vmi<ltlons. hUI \':I["y mOrc l1larkcdly for Il1l'I ~ Il·h t.'11 (a\ C' r;l~~ Tlllço:,= -5~S'C ttl

Thc Dnlen-Kjorbolt mine, on lhe Eidangcr pcuiusuln iu tbc southwc..1Chio
Rcgion. cxuncts limcstonc from lhe Ordovici.m Stcinvika lonuation. Tbc
Stcinvikn Formntion is 41 metros thick :111<1 1'01111.\ pari 0 1' lhe Call1hro-Silurian
scdimcn tnry scqucucc of lhe Oslo rc gion. I lere. lhe Cambro-Sihntan rocks are
bouudcd by Proterozoic bascmcm III lhe \\'C"1. nnd rhc bt e· CarhllllifcrOll\
larvikitc intrusive complcx in the ca..t. Ali mcta-scdimcut.uv llllits strikr
Nt\"\V-SSE anel havc un castcrly dip. which increu-ex iu lll ,l~ l lillldc hl\\ nrds tln­
lnrvi kitc complcx . Thc mctusedimcutury und bascmcru rocks nrc cut hy a -crics
of cas t-wcst norm al Iaults, Thc rclations hip hctwccn lhe lnult.. nndrhc lurvikit c
cannor bc observcd.

Thc mine CO\'CI'S :l arca of 4k lll ~ . 11 ts wcll known II' crvsral colkctors .1I1d
ovcr 150 calcite morphologics ha vc bccn rcportcd. "lhe ca lcite c l~' \ la l .. are
rountl in "c ins rcbl ed lo lhe normal r:lII lts tlr in large t: I\'ilics Ih,H rc..cmhle
ll<lIU ral C:I\ 'C.' . Scque llccs of miner:11 preeipilélllOI1 h:I\'C hú 'n dll cid:ucd hy
delmlcd invcsligation 01' lhe \"l! 1II~ ;:l1ld CH\'ilil's, lhe nlillL'ra ls. •1I1d lheir
inclusions.

ln many nalural G I\'CS l:alcilC is found to hc {l\ L' I-glOwn Iirsl by lIlI ' II I/, +
zeC'llitc. 111is i:-fo l1owcd by a ~C((l llt l gcncralion 01' L'a leilc + lJuarll + /c(l liIC . ln
fallll rclal~d IOCillities the mineral rr~cipilalitl ll "cf\lIcncc IS llt)11l inalCd hy
o,;c\'eral gellcrations of ealcilc, Wilh a \·CI~' Iale o\"crgmwlh 01' cilher PYlile 0 1

quartl_
HUld inclusion sl\ld i e~ indicale 111:11 lhe i\ 'se111hla~(' in lhe slll;:llk r fr.KH t rC~

and \'cins grcw from a CO~- rie h ll11 id. Il(lssihly frnm a hX':11 \t llll'l'C. Thc
a\se mhlage in Ihc larger c:l\" ilies appcal' lo han :' pl"l:ci pil ~llcd frol11 a more
water· rich lluid. TI1C stahlc isolOI~ r:lli\lS (lI" lhe L':lyj l~ ca lcilc a I'C \ 1 11l11~ ly

llcplclcd rclali\'e lo the SI~ i n\"i l\" FOllllal ion l illll',..I\lllC. Thu \ ii j , proP(l\L~d Ihal
Ihesc more w:uer-rieh 1111lds are:" rw m :m ('\ Iema l ~ourCl.' .

11lerc io,; no c \'idcncc Ihm Ouids C \C~I I)('d frol11 lhc 11l'arhy 1;\1"\ iJ.. ilc i ll ll li''' IO I1 ~

',ll1d lhey are unlikely lO hc lhe \Oll!t:C 0 1' IhC' c \ lemal 11111..,1 . l-hl\\'C\'l.'r. lhe
lar" ikilcs were probnbly il11pcJI1 alll in l11ohill/ ing l1 11 id, in lhe Camhro -Silurian
rocks dUling cOIlI:let mctamorphic. rc1'lIed de\'nlalili/éllitlJ1 . II is pn ll'0 :-cd Ihal
lhe mobi li..cd flllids 11100'cd Ih rotl~h I:lrgc f:l ll h~ .md n,ullral ca\l~ sySlem....
Depressllli s:llion of Ouid in largc Ci:1 \" illl'S, :'>lId l a\ ca,,(':,>. rC~lIhl'd in lhe mineral
rccipil:llion. Thc rcpclili\'e nalure t,f Ihl' a~'el11 l' la~(' \ in lhc GI\ l.' ~ ~llggcsh

hé1l SC"CI"il \ pulses of fluid.\ fmm a similar S(lllrCl' \\'cre respt'llsihll' fo r thL'
hscr\'ed mineral :l"sc l1lh l : \ge~ . Th is implics tcC!onic cl,rllrnl (lI Illclalllorphic
uid rclea..c.

822-3: Calcite Crystal Growth AI The Oalen -Kjorholt
Umestone Mine, Southwest Os lo Reg ion
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fonnation 0 1' pri cmatic. hyalinc quanz IllCg'IlTy ~lil ls Cl 'll lainill~ dincll:hlt1rc and
rutile ínc lusio ns. AI pre sem . chlorirc-rich und opal ccccm lJ \I~"lI is u..cd av
gcmstonc . ornamental stonc and in mine ral crafblll'l1l \hip.

OpalcsL'Clll qU~lr11 was rccclllly d isco \'ercd near Sfio Gera ldo do Araguaia. slme of
Par.í, Thc {k posil C(lI1~i"ls of suh-lllcridian aml suh-vcn iea l. roughly symmclric \'c ins
IIp lo ~l1l l hid. , hnslcd hy micasehisrs and qU<lrlli lCSof lhe Neoproleroloie MOIro ~

C:lmpn Fonnalion. E"ilm ndo Group. hclonging lO lhe Arnguaia Fold Bclt. The
/unl'\ uI' Ihesc \'e ins :II-c cOlllfloscd of ma,..si\'c, milky lo grcyi..h quartz, c
,mail hlack lounnalinc. spcc ul<1I' hemnlilc .lI1d pyrile crysl:tls. \\'hilc lhe inl1c
c''CllIially formcd hy prism<llie. (;,c lllimclric lO dccimclrie hynlinc qU:1I1Z c
lli'pla.ying comb-likc leXlurc <lml conw,ining. 10 places. rcddish lO yclI(1\\'I,
CLll1 l1 11only Ilcl'lllc-likc nHile inclusion... in IXII1 altcrcd lOanatase, vnri'lhlc <l moul1!'- o r
I l ai~ g.rccn c1ll1o(;'h lorc lln l\cs i\mJ. suhonJinatcly. spceub Ti tc :md pyritc cr)'slals,
Some(lI' lhesc qllill1Zcr)'slnls exhihil <l11 uplical crfecl similar to lhe cat's-cyc crfccl,
dlll' ln lhe regular allClllillion of Ihin hynline I,ones alld Znne:-, rich in minUle,
l·uhcdr;:ll. whilish Icud ucnbcrgilc l1 akcs. rcsll1t ing fmm Cpililxial o"c rgrowlh. \Vhen
lhe Icuchlcnhcrgilc inclusi()I1s are particularl)' ilbllllllarll ilnll homogcncollsly
di\lrihlltcd. Ihey <;(lnfcr opalesccnce lo lhc hnsl qlléIl1/..

FILl id\ 01' Ihc II:,O-KCI. N:lCl s)'Mcm. d i s l~loy i llg salínilY f!Um 18.80 lo ll1C'lre than
!J. .I ~ cC]ui" . \\'( percenl NélCl ,mel Th frum 29J oC lO J4Y'C wcre idclltified in lhe
I'l. lnkr lo nes, Thc l1uids of lhc inner 1.0 llC sho\\'cd to hc of I h~ :-;;lIne sY:-lem,
rc\"c'l li l1~ , Iu\\',:c\'er. muçh lo\\'er salinit)' .md 111(fnl ln 434 to 5.26 equiv, \Vt pcrcclIl
\ aCl :md 1J6"C lo 19S"'C . rcspecli"cl)'). -ll ,C COllllX'lsilion of lhe dinochlorc
indll...ioll~ nhtainell hy 5EM· EDS é1lla ly~cs Sllgf:CSh lhallhis mineral cryslallizcd in a
lempcralurc range rrom 266"C 10,' 15°C .

-Ole llt~c rc:ls lOg sa linil)' allll111 of lhe nu ills rmm lhe horders lo lhc inncr IOnc
\U~~l:\l Ihal lhe \'cins unelerwenl a cOlllplcx c"ohllion. h is hclic\'ed Ih:u dllring lhe
fmal. prco;;surc re!e<lsc·rdlled. di"lcnsivc ~lagc of lhe ll m...iliano leclonic C\'CIll,
prc~\ i\lcnI frill:IUreS \\'crc rc;lclivólICd dr;linillg, inilially, saline and high ICmperJlurc
Iluid\ nf magmalic amUor deep lllel.llnorphic OIi gin, Ih<ll werc responsihlc for lhe
flmnalinn of lhe 1ll.I~s i\'e "e in honlcrs. Such :m hypolhcsis is slIslaincd hy lhe
prt:'''Cn~ 01" d iscrccl, Intc lo posH cclonic gr.lI1 itoid hodics in lhe 550 Gera ldo do
Aril~ua i a regioo. l "llcr. ao,; lhe conlrihtllion of shallower. probably Illclcoric walcrs
1f1(f(' .I\{' (1. lhe Ouid Icmpcr.uure ;,1111.1 sa.linil)' progrcssi\'cly dccrc<l~d . allowing lhe

622-2: Chlorite rich and opalescent quartz Ire m São Geraldo
doAragua ia , State 01 Pará, 8razil
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Tbc ll uizc supcr-largc ca rbo natc- hos tcd Gc-Ag-Pb-Zn c!CPOSil is .1 typica l MVT­
t~Tll.·· dcposit. Fluid inclusions in lhe major gnnguc mineral (calcite) are abundam and
rccur III co nccntratcd gro ups alon g cry stallogra phic planes. 111C inclusious are
fl'llcrally snmü (- I-- IO um), und are mainly of two typcs: purc- liquid iuclusions anel
liquul -vapour lncluvions.

Havcd 0 11 homogcnization tcmpcnuurc anel salinity mcasurcmcr us. JIlU data
omhc hydrogcn . o xygcn anel carbon ísotopcs of calcite frorn lhe Huizc dcpoxit. 8D(­
H5 111--7S I~{ r : SISOS\10\d - I7.09- 1H.56%("): i'l.'CPDA (- 1.2 lo - -3.277f'r ( 17 sumplcs)

fhc uaturc ( l I' lhe: orc-Iorm ing fluid can bc discusscd. 111C gcochcmical xtudy
inJil':lICS lh~l lhe orc-fon uing fluid IS charnctcrizcd by lhe mcdium saliuity (5- IO.X
\\ l.r( ~aC I ). modera re tcmpcraturc 1- 16X-24fC). and mcdium prcssurc (-4 10­
6ú l x l 1l~Pa l. II is considcrcd that lhe fluid con taiuiua Pb and Zn l-clon as lo lhe Na·­
(T-50 / - rype. Th c orc -Iorm ing Iluid ma)' havc c~l11e fmm magmat ie walcr and
ôrclllaling walcr from lhe dcep hascmcnl all{l ovcrlying co"el". 1l1e sources of ('we­
il.lllnil1g llllid ma)' :llso he rclalcd lo lllcl:l1norphislll. 111Corc-bodies lhelllsel\'cs may
ha\'(~ rcsllltcd hum ascending circul:uing orc-fonn ing lluid ::11 dcp lh. \\'hich is
cnndl~d in Ph. Zn imu CIL·.
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-57°C aud lll(l ;::10°C to ,soC) d . . ".
_ C> t~... - un quartz \' Clll~ of Quanzito (averagc Ilnco~ :: -

':17 C lo -S6.5(lCnnd Theo: = 16°C lo 26°C). Salinity valucs ootaiucd Imm cl.uhrarc
lllclt inc tcmperaun '1' ,. I ' I . . . .

... • C:\ , IC \\ 111 111 t 1C range O to 5 wt.1k NaCI cquiv. for inclusions 111

lllc~ : u.:.hc ll qU;U1J. (T lll,bh= 7°C to 10°C ). whcrcas thosc for vcin quartz showu widcr

\':ln:ltlon from 4 and I:! \\"l.'7(' NaCI cqulv (Tm,:l~h = 3°C lo ROC). Rarnan
S)'lCl'lmscopy revcalcd a predominance orco~ [> SO~}). subordinare amounts of Cll...
und ~~rc N~O in lhe carbonic phasc for lnclusions in mctachcrt quartz. 111C ovc rall
dcuviticx are ...hovc 0.7 g/cm'. TOIal homogcnizauou for inclusions in mcrachcrt
quartz OCCU1~ aI tcmpc ruturcs am und 250-275°C. ln mos! cases . dccrc pitauon I ~

obsc rved ai 23SoC and 286°C. Smaücr inclus ions homoecnizc ai 270"C nud 320°C
Despire thc Iact that lhe Iluid inclusion c\'ide~cc indicares mcuuuorphic­

hydrolhcnnal sonrccs for the rnincralizing Iluids (Bcljavs kis ('1 ol.. 20(0). lhe
obsc rvcd diffcru nccs mny cxpluin lhe prcscncc o f I\ U in mctachcrt and nssociutcd
rocks in Tapem Grande (('.g. graphite schisrs. tourrnnliuitcsj nud Quanzito (e. ,~ . iron
fonnation) und more abundam coppcr sulphides in thc (bnrrcn'') quartz vclns of
Quanzito. I\ S pointcd out by Garoa et ai. (2000), disscminatcd gnld i"i associatcd
with syn-scdirnc ntnry sulphklcs in Tapem Grande. whcrcas ln QL1 ;1I1 / iICl
hydro thcnu al fluids ussociutcd with shcaring causcd epigenetic sulphide (nnd ± Ali)
dcpoxitiou.

822-5: Submicron polyphase inclusions in zoned gamets
frem the Picuris range, New Mexico: Implications fo r
disequilibrium Ca and trace element zonation

Adrian J. Brearley' and William D. Carlsorr
' Departmenl of Earth and Planelary Scíences, Uníversíty of New
Mexíco, Albuquerque, NM 8713 1, USA
brearley @unm.edu
2Departmenl of Geological Sciences, Universíty of Texas a I Austin.
Austin, TX 78712 USA

\Vc ha\"c u~cd n~M techniqucs lo !"ludy 70ncd almandinc-rich gamcts fmm lhe
Picuris mngc of nOl'th cCl\lral Ncw Mcxico . Thc gameIs oec u!" in lhe pmlcrozoic
Rincollaua Fon nation which rc~lchcd pcak mcl3morphic conditiollS just abo\'c the
alurninosilicaIc triple poiOL During gm\\' th of Ihc."ic g<lmcls. Mn. Mg '\!ld Pc
achic\"cd chc mica l cquilibrium during gamei growth. bUI Ca did 110 1. 111is h;lS
resulted in lhe dc\'elopmcnl of c.ii slincl C:I-rich spikcs in zoning profilcs Ihat ha... bccn
allribulcd 10 thcnn al1y accc lcl'llcd dirfllsion·contro l1ed gamei growl h. 111C ' pikc:" in
Ca COllCCl1 lri.l lions are 11 lso COlTClalCd \virll elcvmcd cOnCC nlr<llions of trace clcmem...
sllch <:IS Y. Yb. P i!Od Ti. \Vc <Irc slUdying lhese gameis lo c:-Iablish if lhe OhSCf\'cd
br:haviour of minor and trace clemcl11s can bc cxplaincd by lhe prc....cncc of derccls 0 1'

sub·micmn inclusions. TEM shO\\'s lhat lhe l one of Ca-cnrichmelH is characlcri/c d
hy lhe presenee of polyphasc inc1usions lhal h'nge in size fmm 0.2-0.X microns. 11le
inc1usions havc l"<lcclcd Olllline:> lhill COlTe~pond lo high SYlllIllCll) ' crysta llographic
plancs of lhe gameI, PrClilllin«1)'dal<l ShCl\l,lS lhm ali lhe inc1 11siollS :-' lUdicd consisl of
:ln iron-oxide ph;'l:-C. wilh a fihrous lllorphology. probably hCmJlilc. lhal is dosei)'
intcrgrown wilh .1 phyllosilicalc phasc \vilh ii cOlllpositíon COllsislcnl Wilh chlolile
(MgI(Mg+Fc) = 0.47). 111c chlclli te oflen occurs in a disordcrcd inlcrgrowlh wilh :'1
seco nd phyllosilicatc phase wilh :.l basal ~pac í ng of I 11111. Additiollal phases in lhe
inclusions are c:lrbonatcs (calcile aml :.J Ca-Fc-Mn carbon<l tc ~o l i d so lution), Illlilc
<l ml Ti-hc<J ling 'lIldr.H.lilic garncL AlI lhcse phases !lave grain sizes of < IO{)nm Tlle
prcscnec of hydrous plmsc!- within gameI could bc lhc rcsult of relrogmdc altcratiol1
fo llowing pc:!k lllCl<l morpllisl1l , 1I0\vcvt.: r, m iles 0 1' re t rog r~ldc ahcnlt ioll arc plCSCl lI
locally wilhin lhe gameI. bUI lhe Sl)'le and phasc àsscmblage is quite diffcrelll from
lhat ohservcJ in lhe inclllsions. Ollr working hYPOIhesis lo cxpl:1 in t!lese oh:-c:rvalion:­
is Ihal lhe polyphase inclusion nsselllblagc represellls lllclaslablc phal<es Ihi.ll \\ crc
incluucd illlo the g:lme l dur ing epism.lcsof rólpld progradc growlh. \V~ :.Irc cxploring
I h~ possibilily lhal Ihese ph;\scs are lhe rc~u h of l11elamOlllhic rCílclions dUl;n ;; lhe
prograde rcaclion palh lhat \Vcre limiled by the isolation of lhe phllse asscmh\ólgc as
inclusions in lhe cmncl. 1 11e~c observntions illdicíllC that lhe c1c\':.ltcd Ca and lr;'ICC
c1cmem concenu.~ ions is rclalcd lo lhe prcscncc of :-ubmicrnn inc!usions .

B22-6: Fluid incl us ions in giant pegmatitic microcline
crystals, Alto da Cabeça Parelhas, Rio Grande do Norte,
Brazil

Vladimir Bermanec' , Ladíslav Palinkas'. Sabina Strmíe', Vladimir
Zebecf, Reinhard Wegne? and Walter Franz'
, Uníversity of Zagreb, Faculty of Science, Departmenl of Geology.
Instilule of Míneralogy and Pelrography. HOlValovac bb, HR·10000
Zagreb, Croatia loalínkas@public.srce.hr
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The Boquci rao pcgnuuitc tlnt.ly nf ,\ 110 da ('ahl'(,;il. Parelhav. Rio (il~ll1cle d'

NOI1e. Bra zil. l'onlains ~ j;ml microclinc c ry~r" l ... \\'hid 1 are c1as"ilicd ii ' 1'111:

pomssium fclds parv. The i ~' unir ccl l . pnramctcre are: ;1=X5X401\
h= 12.9r>1 H )Á. c=7 .2 150)1\ . (I"l)062Hl". fI 115.lJ7H )". y= ~7.7(,4 f.
V;;:;72 1.J(4) ,V . Mo:-I pmhílbly lhey crysr al lizcd ,I...orthoclasc al1(I "\lh~(lll('lIi~

ordcrcd rhcir cry stal snuc turc dtlri n~ tlll' hislory of pC~I1l;l(ill' fnnllalioll_FllI ~

iuclusion (FI) stndics of microc lmc. mcluding 1 ; I ~L' r Ram.ur SPCÇfl1l'<Ct"f1:'
rcvcalcd rhrcc differcn: iuclusion Iypl"< I . OI1 L' pha, c I:" •. lad.ing :.ln)' ph:r<
uunsition bclow 4{l{)C'C. Raman :-o p('c ln)gI1 ISL'(lp~ ,uggcSh lhe prcscncc c(

qncnchcd mclt incluxions: 2. l\ q UL"OllS Hs. rc ;;:; -3 1"C f· 25.2 lo -32.7"Cl.Tm
Ice ;;:; -soC ( - I . ~ 10 -Ú.::!"C), Til V/L= + llJWC 1+170 lo +22WC): 3.i\ qu('flilt­
carbonic Fls, Tm CO~ ;;:; -6SoC (-(,0.5 I ~ l -67.W"Cl. laser Ranran sp~L' [ rn ~('nr.

dClcrrnincd 0.1 [O 2,0 lll()lcÇ'(" N· Th CO: (J V ;lI1d VI L ;;:; +29"C. L'l i lk~

phcnomclla we!"c 11(1( ohsC' rycd. TIll l'!ath ;;:; +9.<rC 1+7.5 lo +1.).5"CI. 1111(1
VIL;;:; 200°C (+ 165 lo +230<.lC). FIs in <Juan I dilTcr Pl1 ly ln -1l 1 C01 =+l ~_~

oe.
Thc cryswlliz:ltion palh is :IPI"n\ imall'd h~ ll ~ ill~ lhe inILT' L'clion ,o(

isochores of n)c\ is l i n~ aqllL'uus and ; lq uenll~-c; ll bnl1 i L' FI " ( BO\\ (.'l"\ al1J

HcI!:c:-lll1 , 19ft' ; r UIIL' r and Bm wn . Iln ? ). rhe pn.: l<CllL·C of ' PO<! U1 I1L'llt: iiI\!
quc~chcJ gl ~Lss inclllsiollS implico.; ;1 ml"11 1 ll'~' So.; Ill L' "hme 1500 ll;ll'i ;md3
gradllill rr:'ll1sition of S.i!lclC· ll1eh lo hydrolhellnal St,hlli(llh , Cr~ sl a l1 i / ; lIi( IIl {(

tOllrlllalinc ( ~chorl aml clhailc ). ;'llld çonscqllclll n lnsumpllllll (Ir l'lt'fl l(\

prodllCC(1 <..lcid ic. aqlleous lllli<b \\'hich L":.IlIscd uhiquiwll" ";'\(lliniti/ ;'lll(lll í\I\l
cnhanccd cry:-ta!lil.llion of mll'focllllC, qll ~lIl1 aml othL'r ;l1 ull1ino... i1icólh.· ph.1"'l'
introducing almos.t qllenehlll~ d rcct (lU lhe b('ro ...iliC:lle mclt. \\ lllCh "'cparalN
imo silieic md t and ~1(_l lteOU' nuid...

B22-7: Raman Sp ectroscopy as a ToaI fo r the
identification of Hydrated and OH-B earing Fe-bearing
Daughter Minerai s in Flu id Inclus ions
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l-Iydrolhcnn:l1. high lcmpcr;lllm::: llllids. rd tlL'd ln acid ItI inlCrnll'di;\rr
i n ll1l s. i \"c~ are ortell hypcr\ alinc IUp lo :-':0 \\"1'] - 1<'1,11 di"'s<'I \"l'd sal1'< ) aml often
appcar lO hc pal1icu larly rich in ir<'ll (UP lll --l :i \\ 1("; Fl'CI: \. IildÍL'ali\lll' (lrhi~h

Fc COI1 (e11l\ are lhc oce lllTCIlCl' nl' h .. - h L' ra i ll~ Inincr:l1s in a, :-o('ialcd l1uid
i nclt1 ~ion s . hUll hcsc arC' (lnly l ~trl'l y p(l "ili \l'I ~ idL'lllil'"ied . Rcliahlc idL'l llilkí1l11ln
of lhe:-c d;1l1gl11crs pro\ 'idc:- illl illlPllrl;lIll illsighl inlCl I:L'-n )lltL' l1l s. 11 11<11 o.;ali"il)
and reuo.\ slalc of lhe tr;lpped l1u i(1. l _:.l' cr Ranwll i\ lil'l"ClSpCl.'tro.' L' \lllYi~ ll~rlll

~l11d po\\'crli.ll IL'cl1nique ({lr lhe iII ;" Itll idclllifil',ltinll nf d :H1 ~lll l.'r llli I ICI~\ I~ in
lluid inclusiollS. U n r(' I1Ulla lc: ly . apill'f rrOl11 :1 fc\\ L'0 1l11l10 1l Ft'-llH Il O: l<lI,
pllI11 1:-hL'd rt,rCl"l"IlCC spl'(.' lr;'1 ror \\ alcr stlluhlc I··l' -s.al!s. L'\-cn in Ihl..' s i rnl'l~

' )stl..'1llFc·O-I-I ·CI. :Irc :-par...c.
ln lhis ~(Udy fllll Raman "pt'Clra 01" h~ d r;lh.:d Fr~ ' :lJ1(1 h .. ' ; ch l ('l:i d~,

el)' lhw , idclill' (K: I:c· 1Ck l-l .O I and li: IT{lp~ nNn;\lirc

((Fc). 111 1 1ooSi l,O I ~lO I-I.C l hn l \\"cn:: dL'lcrminL'd ai +~n aml -n·ar c. illd lldin~ 11-.­
crucial. r.: lrely l"C'cordcd P;U1 01' "llL'L'lr:l ;\1 h i ~h w:\\·l'llumhcr.... \\ IlL'I\' lhe ",aleI'
hendin~ and :-lrclchin!: hands aml llln1ccular 01 1 hands (l(.'l·llf. III lhi.. P;\ll ll
~1)Cl· lr.: I~ FcC I:AH :O h;l' lll;ljnr pl.' ak... ai .' --l 15. _, :'77. 3-1,"\ I. 16.l 5. 1 65~kllf ' /l'f

3--l~N . J J92 . 1 6~ lc lll l if hCnlL'd :thll\C' - :'0 Cl . ):'cCI..611 ;0 ai -'5.U. ~"~ I .

327 1cm-I. crYlhrosidcrilc ;.lf 3JX1. 3.l37 . 15f.::f.::L"11,-1 ,1ml Il'l1\lp~ I'(l"II<lIII(' ;li

355 1. 359 1..l6~7c l1l· 1 (alI d;II ;, fo r "pl'l lra l'lx(ln1c{1;iI - I:-.:n '(' \.
These Sl~clr.l. logclhcr \\ Hh olhL' 1" r ul'lli"lll'd n:1C rcIlL'l' ' l"Celr.'. \\"L'I\' u"l'd !ll

idC' lltify the J=c·d;tughl cr~ pn:scnl in indu,i on" in ~a lll ph.> fn)lIl l{'ur di'lm'l\
cach rclated lO diffl'relll Iypc:- of hydrnlhcllllal 01\' : 1l1l' I(("j m ' :I ~1~ln("l(iir"ll~

rclalcd 10 Fc·sh.am (SIu\-ak. ia). Ihc Dal1111ll()r (~ r:.m i I L· rdllL'd Sn-\\' -FL' \l'm'
(UK). lhe l\'lo lc GranilL' rclillcd lo \\ '-\lp.Sll in ., ilt'\ iIC t ..\t1' I I~t1i ;1 1 aml llK
Chorlll()llC Sn-pulphyry IRoli\'ia l. ~ It'~ l 'L'lllIqll<lllliWlin' S I ~ ;" 1 ílnaly_,i'
suggcsl lhal lllany Fe ( lHu~hll' l"' C(llll,llll I<illld ...(IUll'lillll·S:\ln III addilitlll 11\(1


