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OTIEMOL ®YETKOXHMIKON HAPAMETPON f_, €, £ £, ag, a,, KAI
) pH TOY METAAAO®POPOY AIAAYMATOEL, THE IOAYMETAAAIKHE

A METAAAO@OPIAE Au-Ag-Te THE IIEPIOXHE ITANOPMOY - AAPAIAAQN,
J THNOY, KYKAAAEL®

ET. TOMIIPOL' , K/LT. EEYMOYP'

ILYNOWH

Zoyy meproy} MNoveppov-Aapduidwy 20 Km Bopewa mg Tivov, yahalionés ghépeg Sierodvouy oroug aofe-
arodohopiteg xai oTOVE OYLOTGAMBOUS HaL Ta pdppapa g fvomras xvavoaywotohiBwv. H Ag-Au-Te mohv-
PETaAMRT) HETOAAOPODIN EPpavileTal OTO QPAEBLRG CVOTIUA TV YOUAIKTOYOWUOU Ral YHQILov yahalin ®ot ava-
ariooetal oe 9 axdhovBa orada (1 fwg [X) pe andbeon Baoway Metdhiwy, Teakovowdinv, Avtoguwy [Tohv-
Tipov Metaihoy #ar Yrepyevenzou oradiov.

B(iou Tng pEBGHOV TV YUKWV LOOPEOTLWY, EYIVE UVATAPAOTAOT TWY QUOLROYTIABY TaAuloouvEixwy
T W T e ag, ag, wa Ph tov vdpobepuinod peralhopéoou pevotov, watd my didprewa anéBeong mg
petaillopopiac, yua To £Upog Bepprongaoiv amGBeoms mg ®upLag petaihxrs mapayéveans, and T=300"IC wg
T=190"IC. Ot petaforéc twv uml.oyd;dusvwv nagauetguw fitav f,= 10-10"7, £ = 10710 f = 10°"*
10% £ = 10°7-10", a_= 107-10", ag,= 10"-10"*", a = 10" xat pH = 4,95 69

ABSTRACT

The evolution of the physicochemical parameters, between 300°C 1o 190° C, in the hydrothermal fluid that
has precipitated epithermal Ag-Au-Te ores in Panormos - Liardades Bay, was studied using the Guldberg-
Waage chemical equilibration method. The range of the calculated values of the physicochemical parameters
fortlus temperature interval were: f,, = 10% 10 10", f = 10%10 10%,{_, = 10*7 10 107, f__ = 10" 10 10

¥ a, = 10710 10", 2, = 10" t0 10!, a_, = 10** and 4.95 - 6.9

KEY WORDS: Epithermal, Au-Ag-Te ores, quartz stockwork, Tinos, fluid evolution. physicochemical param-
eters.

EIZAIQI'H

H pevarbogopia g mepropis Mavdppov-Aapdiddwy torobeteitat 16 Km dvund mg textovo-dieiodvxiic
enagric ou Mewoxaviod mhovtwvim mg Trivou, mov ovvigtatar and évav 18 M.y.ypavodiopitn xal Evav 14
M.y. hevroypavity, (Mastrakas & Seymour, 2000). H neplox eival Eva textovixd napdfupo, pe yevix ABA
dievbuvon, mov anoxalintel Tovs aofeotodoropites meg evémrag Bdong xaL TOUG UTEQKEIPEVOUS RUAVOOKL-
0ToA{BovS, TEAOIVOUKIOTOMBOUS ®aL paQUaEa g EVOTNTAS XVaVOTLOTOABWY.

To phefind ovompa ouvictatal and Toudvra Tepinov, phéfec mov yepillowy éva ouluyég ovompa opllo-
Vv onypdrwy. Avayvepiomray 8o yeviég antitaxial @hefoiv: n nahadtepn tov yohaxtdypmpov xohalic,
@ELOTEQGOTROPOY, avaotpogoy xapaxrtijoa pe BBA éwg BA Sievbuvon wal 1 vedtepn tov yxpitov yahalic,
deEidorpogov, xavovizou yapaxtioa pe BA éwg ABA dieviBuvom, nov petaronilel tov yohantoxowpo xahalia.
O phéPeg yapurmoillovian and my nagovoia xolvdpiBuwy ghePidinv, atwronaywy Boaouot wat Lwvav
eEahholwong.

ME®OAOL

I Tov VTOAOYLONG TWV PUOLKOYNUIRDY TUQUUETOWY, YONOLLOToLiOnxe 1) PEBOBOS TV YNILHGY LOOREO-
mav, (Henley et al., 1984, Ahmad et al., 1987, Cooke et al., 1996) xat fifhoypaguud dedopéva ané ouyyev

* CALCULATION OF mg(gamm BAGBAKS O LS gb;wdwﬂg“o\ag @ND pH IN THE HYDROTHERMAL
FLUID THAT HAS PRECIPITATED Au- Ag T ORESIN PANORMOS - LIARDIADES BAY AREA, TINOS ISLAND, CYCLADES.

L. Mavemorfuo Maudy, Egyeotige Kowtaopatohoylag, Topéag Oguxtdy Mpdray Yidy, Tuijpa Fewoboying, 265.00 [drga.
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ErleouiRd KOTAGUUTO e TN petakhogopia. O urohoyiopoi npayparomouidnray y1a 1o elpog Bepporpuoidy
Deome me mepoysveanes, and T=300 TC wg T=190 ‘IC, évw 1 micon Bewpeitar otadepd uxgdregn amd 1

Kbar Konowonguibmue o vopog ™g ymuus 1ooggomiag 1j vépog Spdoews tov patdy tov Guldberg-Waage,

/i grEped O POlOHGVERL Of LOOPQOTIE (1€ Te LGVTe, TATVET] Tl LOVTLXG TOoUS ovphoxa, oto Sudhvpa. T my

b udbe Fiueat wopoomia vrokoyiomray ou aradepéc Sadrtdmras K, exgoaopéves ok logK, ot onoleg eEagro-

b Vo ano v Deppoxguota xon Ty gUom TwY avidEUVIWY ®at Tpoidviwy owpdrwy, (Mivaxag 1). Ta oteged, T
"aEoua xa 10-H,0, Bemgotviakag WBoviKG Ta onoin £%0UV OTalE Q€S TUYREVIQWUELS XL EVEQYOTITES (OEC pE 1.

Hivaxag 1. Tiufs arafiepdv yivousvou dialvromyras, (log K).
Table 1. Log K values

ANTIAPAZH LogK EPEYNHTHE T

(°C)

3KA1S1405+2H €KAL351,0,0 (OH) 2 +6510,42K' (M | —7,82 | Casadevall & Omhotto, 300
oaxofltng) (1977

3KAL1S5i:0:+2H «KAL1:5130,5 (OH) 5+ 6510,+2K" -8,12 | casadevall & Omhotto, 250
{MooxoBl1ng) {1877)

3KAL1S1i104+2H «>KAL151:0,0 (OH) 3+ 65i0,;+2K" -8,49 | Casadevall & Omhotto, 200
{Mooxopfiing) (1977}

2FeS+5,¢22FeS; -10,93 | Ahmad et al., (1987) 300

{(Zi1énponupling)

METAAAIKH IAPATENELH IIEPIOXHEI IIANOPMOY-AAPAIAAQN

ARG v epyaoTnowekt] HEAETY, pE TN PorDewd TOU PETUAAOYQIEIHOU UIXQOOROTIOU XUl TOU NAEXTOOVIXOV
ULHQOaVaAUTY, avayvwpliomray 1a axokovba otade avartuEng ™me napayEveons:

ZTAAIO (I), mov napampeital andBeon oudnpomupiT), OF LOTOAOYLKI] LWOQQOTIN, HE TU OPUXTA APOEVOTU-
pltng (%. B. % As = 46,045) + payvyromupimg (EEaywvinog MC).

ZTAAIO (II), oto omoio mapampeital andBeon 1eTpaedpit + Tevvaviim + ymkq:tlmn](x B. % Te =
18,1 - 18,35),

ZTAAIO (III), 6nov arotiBevral Bopvitng (Kufudg)+ yalromupimg.

ZTAAIO (1V), oto onolo mapatnpeitar andfean paovoovity + atavvim, Bovikaviepity + Povpvovim +
hovtoovity + gopatvim hayywoim) + vikekivy + yepaodopgitn.

ITAAIO TEAAOYPIAIQN (V), oro onoio napampeitat andbeon eooim (Kupixdc) + oroverlion + xa-
rapepit + ovhfavim + puwapdit + Bovkxavim + Peiooim + airaim + wpevviepim + woorofity + av-
Toguotig tehhovpiou (x. B. % Te = 98,9 - 99,7) + pehovity + véeg ovvBéoric + meplimg (OpBopopPirog).

ZTAAIO (VT), oo onolo napampeital andBeorn yahnvim + apyevrim (Kvpndc) + pretexuvim.

ZTAAIO (VII), oto onoio arotiBevral opakepitg (moles % Fe < 0,044) + yupnvoritg + payvntimg +
odneime + ouboovime.

ZTAAIO AYTODYQN IIOAYTIMOQN METAAAQN (VIII), oto onoio napumpeital andbeon avtoguoig
Au (% P. % Au = 99,2-99.7) + avtoguotic Ag (%. B. % Ag = 98,6 - 99) + avtoguovg Cu (x. p. % Cu = 93,6) +
avtoguotg As + otpopeyepity (Kvfinds) + mupapyvoim

YTIEPTENETIKO ITAAIO (IX), drnov napamoeeitar andBeon twv oprxtuy yaixoaiwg (EEaywvindg) +
diryevimg (KuBurdc) + xofehhivng + pmhe nupapévoy xofelhivng + wdaime + alovpimg + pahayimes + deha-
@OoimS + RUNEitng + Tevopimg + yratimg + kemdoxpouxrimes + awparime + xepovooitig + ayyheoime.

YIIOAOTIEMOE F, :

Lrddo (I). N ™ ovvimapEn odnpomueit) ®at payviromupity xal arovdia awparitg, yue T=300°C, n
logf,= -11,4, (Yun et al., 1996). H cuviinapEn owdneomugim, apoevomupitm (46, 045 % ».f. As) naw 1 anovola
autoguoug As wa tetpaedpim, dnkaver yua T= 295 °C, npég logf = -11.5 atms wg logf =-11 atms, (Graig &

Barton, 1973). Zvprepaivoupe éva evgog tpwy yia m f, and logf, =-11 atms wg logf,= -11.5 atms, pe péoo L
6po logf,= -11,4 atms, mov avuortoxel oe logf,= -14, 7 atms, (She]ion et al., 1990), (Ewoveg 1, 2).

Wnoiakn BiBAI0BNAkn "OedppacTtog” - TuAua Mewloyiag. A.MN.O. |
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i:" L2 T=300-260° ™ s ol
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o 34

+H -33

Ewdva 1. Aidygaupa f, xai fo,, yia tovs 300°C xas 260°C, yia va Zrddia I wg IV,
L. FeS ;: Zidngomvpims, 2. FeS: Mayvnyromvoimyg, (ebaywvixog-mC ovuuetpiag), 3. FedsS: Apoevonvpitys, 4.
Fe,O ; Mayvnrirns, 5. Fe O Awparitng, 6. tetr: Terpacdpimg, 7. tn: Tevvavrinye, 8. cp: Xalxomveityg, 9. bn:
Bogvitng, 10. lu: Aovroevitng, 11. mw: Maovoevitng, 12. CaCO ;: YdgoBeguixds aafearirng.

Figure 1. f,, xai fo, diagramm, at 300°C and 260°C and for the Stages 1 to IV.

Erdbo (ID). H ragovoia tetguedpit, anovoia yakxomvpity xow apoevomupim, anartel logf = -10,2 atms
yua T=280°"C, (Yun et al., 1996, So et al., 1997). H nagovoia tevvaviim, anovola evagyim, anawel logf, = -
10,1 atms, yia T=280"C, (Henley et al., 1984). Aga 1 npn mg {, firav logf = -10,1 atms, tov avnotouyei oe
logf, ;= -14.4 atms, (Shelton et al, 1990), (Ewdveg 1, 2).

log’ﬂ'e;

o | 250 % H,Te HTe

-10 1=0,4 PbS

=17 -16 -15 -14 -13 -12 -11 -10 -9 -8
logfs;

Ewdva 2. Audygaupe f, xad £, yia vovg 250°C xat ya va Zrdda IV g VI
L h: Eooitng, 2. stue: Zrovelimne, 3. sl: Zvifavimne, 4. mel: Medovimng, 5. kr: Kpevvidpirng, 7. pz: Meplitng, 8.
alt: Adrairyg, 9. Te: Avrogués Teldovgio, 10. PbS: Fadnvityg, 1. Ag S: Agyevrityg, 12, Ag: Avroguijs
Agyveos, 13. El: "Hiextgo.
Figure 2. f,, xa fo, diagramm, at 250°C and for the Stages IV to IV.

Erddio (III). H ovvinapkn Bopvim na yahrwomvoim + owdnpomuvoim), dnhavel logf = -9 atms wg logf, = -
8 atms yia T=280"C wg T=270"C, (Imai et al., 1985, So et al., 1997), nau logf = -8.5 atms wg logf,= -9,1 atms,
(Casadevall & Ombhotto, 1977). Zupnepaivovue 6t n tpn g f, rav logf = -8,5 atms, mov avuarouyel oe
logf, ,= -12,8 atms, (Zhang & Spry, 1994), (Ewxéva 2).

Erddio (IV). O oxspneieRinBiBNCBARY 066 0 Ta LT Ha FEwXGYIog RITE; TeTpasdpit, aratel logf =
8,3 atms, yue T=260 °C, (Virke, 1985). O oynuutiopos paovoovitn x Bopvim + yakromvpim, otovg T=260°C,
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amourei-logfy = -8.5 atms;'(Lee etak. 1975). Agu 1o evpoc v mg logf,= -8 atms wg -8,5 atms, pe péco Ty
logf, = -8,3 atms, ov avuotoygel oe upég logf, = -12,6 atms, (Zhang & Spry, 1994), (Ewdveg 1, 2).
Zrdado 'Ferhovgdiov (V). H ouwinapkn ahraim + avroguotg Te + eooim, yio T=260°C, vodnidver

. upés mg logf,="-9 atms xa logf, ,= -6,5 atms, (Zhang & Spry, 1994). I'ic ) oVVinaEEN #uPirol egoim xal

o2

groyethim: zavamovoie goyeytimym tynjmglogig=-9 xa logf_ = -6,6 atms yia T=250"C, (Shelton et al,,
1990). T'iex Ty ovvinapen edolm, pekoviam, ehralm war ovoverlim, n logf, = -9,5 waw n logf, = -6.6 atms yua
T=260°C, (Henley et al., 1984), (Ewxdva 2). H ouvinaokn eagtm, neplim, zehafepim, orovetlim, ovipavim
xaL #oevviepim), anawellogl = -9.5 atms wau logf, = -7 atms ywx T=260"C, (Ahmad et al., 1987). I'ix
ouvirapEn - Belocim, putapdien wan Bouixavim), n logf, = -6,9 atms yia T=250"C, (Simon & Essene, 1996).
Zuprepaivovpe Eva gvpog amd logf, = -9 atms wg logf, = -9.5 atms, pe péom yuj logf, = -9,25 atms, eve yam
f,..and logf = -6,5atms o logf, .= -7 atms, pe péon mpi-logf, = -6,7 atms, (Ewdva 2).

Lrddw (VI). O oynpanopds yarnvim otoug T=220"C, amouvei logf = -8 atms, (Imai et al., 1985). H na-
QOVOIa GOYEVIITY, AITOVOLa auToguotg Ag xau Hhextpou, amatel logf,= -11 atms, yua T=220 °C, (Henley et
al., 1984). INa ™ ouvimapEn agyeviiny raw Ag-otyou yainvim, 1 logl,= -11 atms, xat logf, .= -17 atms, yw
T=220"C, (Zhang & Spry, 1994). Zupmepaivovpe gva evpog and logf = -11 atms wg logf = -11,8 atms, ue
péon nyn logf, = <11 atms nov avuovougel oe logf, = -17 atms, (Zhang & Spry, 1994), (Ewdves 2, 3).

logfO, - !
-33 e e — — T '
34 Pbs | r I “  log|OS}=3
_35 llllll.II"lQ}. I :r A AR A RN E R R R R R R R R RN
36 | Agz§/5 PbSO, |
v H
37 L%I E
a8 | 5 :
é : 200 °C
39 l | 3
LN
41 z =i &5 .
17 <16 -15 -14 -13 <12 -11 ‘10 -9 B 7 6 5 4 3 -2 -1 0
logfs, |

Exdva 3. didygappa [, xat fo, yia vovs 200°C xat yia ra Zrddia VI og VHI.
1 PbS: I'adnvitng, 2. Ag S: Agyevrityg, 3. PbSO ; Ayyleoitys, 4. Au: Avropuijs Xpvods, 5. Ag: Avrogurfs
Apyvpog, 6. Cu: Avroguijc Xadxds, 7. moles FeS: Fpauuouogiaxo xidoua Fe otov Zgalepimy.
Figure 3. f,, and fo, diagramm, at 200°C and for the Stages VI to VIII.

Lrddwo (VII). H tavtdypovn mapovoia twv ogpahepit, fovptoim xat payyntit) ®et o¥otaon Tou ogaiepi-
m oe X = 0,044 xan vrodnhdver yia T=200 °C, tynj mg logf,= -14,5 atms o logf = -14,1 atms, mov avu-
otouyel oe logf = -16 atms, (Craig & Scott, 1974, Henley et al., 1984). Zupnegaivoupe éva evgog and logf, =
-14,1 atms wg logf, = -14.5 atms, pe péon npi logf = -14,3 atms nov avuoroyei oe logf, = -17,9 atms, (Zhang
& Spry, 1994), (Ewmoveg 2, 3).

Lrdado Avroguay [odvnpoy Metrdhlov (VIII). H napovoio autoguolg Ag xat Au, wrovoia Twv apyevii-
™ xau fihextov, amautel logl,= -15,3 atms wg logf_ = -15 atms, ané T=200 °C wg T =190 "C, (Henley et al.,
1984), (Ewdva 3). Zupnepaivovue €va evpog and logf,=-15 atms wg logf,= -16 atms, pe péon wy logf,=-
15,5 atms, nov avuoroei oe logf, ,=-19,5 atms.

Yregyevetuxo Lrdado (IX). H napovoia eEaywvirou yakxoalvn xat Styevin), o€ (0Toroyint 0oggomia e
pmhe mapapévov xoBeihivy otovg T=157 °C, vrodnhaver logf,=-10,6 atms, (Barton Jr, 1970).

YIMOAOTIEMOE f,,
I vo vaohoyworel n i mg [, xonowomonibnxe n pébodog 1wv Casadevall & Ombotto, (1977), mouv

unoBéterL 6m To vdPOBEQIKG pEVOTO Gu upépetan (s 1daving niypg otg augmua NaCl-CO-H,O. H f_,
vrohoy{etan and my %IGK &‘@Piﬂ?ﬁg%%ﬂﬁz E[-t}f:'trﬂut% gsggi;);)\é}(')%gxmﬁ: #hdopa tov CO, 03:0 pevotd
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SRR - GmigumohoyCetar and ta QEVOTd eyxhelopdra, Yrohoyigmuay n péyiom xaw n ehdyom upy ms f o, agot

| mapamon oo anpateg upésywto X . X, =0.0405 xou X =0,0893. T T= 190 “C n K=4700,

} gvidyiaT= 300 °C v K=4300, y1cr &wl»uma 0,25 m wg 1 m, (NaCl). Baoew tov ragandve dedopévov vroko-

: .l‘ rje st §10gf, xupaivovvay oG logf, .= -0,2 wg logf, ,, = 0,8, uués mov aviiaTou(ovv ot pegueri wieom 0,5
1) au 5,3 atms.

" YIIQAOTTEMOX ag,

T .+ Bxddio(I). And v woogpomia, yia Toug didneomugim xat payvrrorupity, 2FeS+S,«2FeS,, (Ahmad et al,
: ]987). i logK=-10,93, Ph=5,7, T=300 °C, vnokoyicaue loga ,=-10,9.

Ly Lrddio (IT). H ovyinopEn 1eToaedoitn 1ot TEVVayTimy: (rovoiae YoAKOTUQTY, QauaTvity) ot evagyimy,
nautel loga, = -9, yue T=280"C, mov avnotoyel oe loga,, = -33,5 nan Ph=5,3, (Barnes, 1979).

Lradwo (I). H ouvinaptn Popvim xal yakxomugim + owdneomvelm, yua T=275 “C, dnhovel loga = -7,5,
xau loga = -34 (Barnes, 1979).

Zrddwo (IV). H napovoia fovhaviepim, anartel loga,,= -8,5, yia T=260 °C, nov avuowouyei ot loga = -
34,5, (Graig & Barton, 1973).

L1ddo Terhovpbiov (V). H ovvimagln altaim, autoguotg Te, eooim, otovetlity, pehovimy, meplim,
rohafeoim, oviPavim kol wpevviepim), anovola apyeveim, ywe T=255 °C, dnhuvel loga, ,= -6.5 atms mov
avuotouei ot loga = -10,3, (Drabek & Moh, 1995).

Lzddo (VI). H napovoia apyeviim) xai yaknvin), anovoia avtoguoig Ag vrodnhdver loga,= -12,3, yia
T=220 °C, (Graig & Barton, 1973).

Erddio (VII). Na oy ovvinapln ogaiegim, foveroim, payvnuim xar ovotaon 1ov opaiepim oe X =
0,044, vohoyiomxe du loga = -13,9, yia T=200 *C, nov avuoroe( o¢ loga = -39 xau loga, ,= -1,7, (Choi
et al, 1998).

Lrddo Avroguav [lodvripwy Merdhiov (VIII). H ovwinapsn tov avtogudvy Cu, Au, Ag xat As, amovoia
agyevrit, ecoit xau fhexteov anael, yua T=195 °C, loga ,= -13,65, nov avuotoyyel oe loga ,= -41 xaw pH
= 6, (Graig & Barton, 1973, Drabek & Moh, 1995).

Ynegyevenund Lrddo (1X). H ovvimapEn eSaywvinol yadxooivn vat Siyevimn OF 10T0Aoyut1] LOOQQOTMIN JLE
phe magapévay xoferkivn, oe T=150 °C, vmodniuivel loga,= -10,5, (Barnes, 1979).

YIIOAOTIEMOE f,,, KAI Ph

TN vov aveEapmro npoadopuopd g Tywig tov pH, xonopomoninxe 1 woppomic pooyofin) wal akBitn,
andé m ovvinapEn twv opurtav ot Luvn eEaiioiwons. Aré v wopgonia, (Casadevall & Omhotto, 1977,
Cooke et al. 1996), 3KAISI, O, +2H" «KAI Si,0, (OH),+68i0,+2K", yna logK=-7,82, T=300"C »e [K*]=1,710
 vmokoyCovpe [H*]=10" S 6:];&,&61] pH"‘ 5,54, (Zradwo 1), And mv (dua woggomia, yia logK= -8,12, T=250°C
®u [K*']=1 ?lOz_vnomyﬂ;ouue]H*] 1074 dmhad pH= 5,62, (Erdadio V). Opoiwg, yua logK = -8,49, T=200°C
xa [K*]=1,7107, vrokoyiLovpe [H' =107, dnhadi pH= 5,94, (Ztadwo VIII), (Ewova 4).

Zrdadwo (). H ovvimagln owdnpomuplm xat payvnronvpim dnidved logf = -33,5 atms wg logf, = -34 atms
yua T=295 °C,. Apa 1 wyuj tov pH= 5,5, (So et al., 1997), (Ewdva 4).

Erdado (II). H ovvimapEn 1eToaedQin) ®on TEVVQVTITH, amovoia evapyin), gapatnvimg yahromupity wa
Pogvim, amaitel logf = -32,8 atms, yia T=280"C, (Imai et al., 1985). Apa n uw] tov Ph= 5,3, (Virke, 1985),
(Emdva 4).

Erddio (). H ovvinapEn yakromupim rat fogvity, avaitel logf ,=-32,1 atms, yia T=275"C, (Casadevall
& Omhoto, 1977, Virke, 1985). Apa n tynj tov Ph=5,2, (Ewdva 4).

Erddo (IV). H nagovoia gapanvim, axovoia tetpaedeim, ancauei logf = -32,3 atms, og logf ,= -32,4
atms, yia T=260 "C, (Imai et al., 1985, Virke, 1985). Apa yua 1o Ztddio 1V, n iy tov pH= 4,9 wc pH= 5
(Ewova 4).

Lrddo Terovpudiov (V). Zro Zrddwo V, yia T=260"C, yia npég wov logf, = -6,7 atms xa logf, = -9,25
atms, yic logZS= -3 wg logZS= -2 uau logEC= -1 wg logZC= 1, n upnj g Iogfm- -35,4 atms, TOV QVTLOTOLEL
oe iyt tov pH= 5,6 (Shelton et al., 1990). Eniong yio tpes tov logf, = -6.7 atms, logf = -35.4 atms otoug
T=260"C, wg logf,,,= -34,8 atms orovg T=250"C »ar Ph=5.6, 10 #vplagyo 16v mov petagepet xa anobetel ta
l tebhovpidia eivan o HTe', (Mc Phail, 1995, Simon & Essene, 1996), (Ewxdva 5).

Wneoiokr BiBAI0BrKkNn "OedppaocTtog” - TuApa Mewhoyiag. A.MN.O.
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Eixdva 4. Ardypaupa fo, xar Ph, yia rovg 300°C xai 260°C, yia ta Zrdbta I og IV.
1. FeS ; Zibngomvpitns, 2. FeS: Mayviromvpimg, (eSaywvixos-mC ovuuerpiag), 3. Fe O ; Mayvyritng, 5. tetr:
Terpaedoimg, 6. cp: Xadxomvpitys, 7. bn: Bogvityg, 8. fam: daparivitys, 9. H S: Yogobero, 10. H CO ;
Avlpaxixd obv, 11. cc: YopoBeguixos aofeoritng, 12. musc: Mooyofimg, 13. Milky qtz: Fadaxroyoouos

logfo,

Xalaliag.
Figure 4. fo, and pH diagramm, at 300°C and 260°C for the Stages I to IV.
3 .
-33,5 :
HTe - W 104 250°C
34 H
musc: K-spar
345 | :
-3 1 E : hessite
_35.5-__._..________i._____...
36 H
55 56 57 58 59 6
pH

Exdva 5. Audypauua fo, xai Ph, yia tovg 250°C xar yia 1a Evdda V, VI. 1. hessite: Eoaimg, 2. musc: Mooyo-
Bitne, 3. K-spar: K-otiyos dotgios.

Figure 5. fo, and pH diagramm, at 250°C

and for the Stages V to V1.

Evddwo (VI). H ancbeon yaknvity awovoia ayyheaim, yuie T=210°C, anaei logf | = -34 atms, (Barton Jr.,
1970). H ovwimapEn zuperod apyevrim ®oau yohnvimy, amovoic qutoguots Ag #al £00(TY) OV vVTLOTOULEL OE
logf = -17 atms yia T=220"C, anautei logf ,=-33.4 atms, (Zhang & Spry, 1994). Apa to Zrddio VI, yie logf, =-

33,7 atms, 1 Ty Tov

Ph=35,7, (Ewdva 5).

Eradwo (VID). H ouvinagkn tov opahepim, fovproim za poywnrim, yia logf, = -14,3 atms xai ovotaon

ToU o@aiepit oe X

= 0,044, dnhaver yia T=210 °C, n log

Scott, 1974). Apa n i) tov pH=5,8, (Eixova 6).

Wneiokn BiBAI0Brkn "OcdppacTog” - Ty
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F ! logfo,
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Ewdva 6. Avdypapua fo, xar Ph, yra tovg 200°C »ai yia ta Zrdda VI, VI 1. musc: Mooyoiryg, 2. Clear
qtz: I'ngiCos Xalaliag, 3. H S: Ydpobeio.
Figure 6. fo, and pH diagramm, at 200°C and for the Stages VIi to VIIL.

Lrddo Avtoguav [lodvtipey Merdhiov (VII). H nagovoia avtoguovc Cu yia logf, = -15,6 atms xou T=
195 °C, avuorowyei o logf, = -40 atms, mov wwodvvapei o pH= 6. Eniong n nagovoia mupagyveim yw logf =
-15,6 atms, otovc T= 195°C, amautei logf .= -40 atms, tov avuotolyei oe Ph= 6, (Shelton et al., 1990). Supme-
patvovpe duun logf = -40 atms, mov (1\-'1:[0‘[01){8[ ot pH= 6, (Ewdva 6).

Yreprevetino E'rci&w (IX). H ovvinapsn yahrootvn, Suyevitn, ®ofeiiivn ®au unhe mapapévav Zofeiiivn,
orovg T=157 "C ywat logf, = -10,6 atms, elvaw equen yua pH=6,9, (Graig & Scott, 1973).

Hlivaxag 2. Hapduerpor vopobfisguixot gevorov megioyrjc Havopuov-Aagbiddwy yia ra Lradia f ws V. 1.
Param.: Yroloyilouevor mapducrpotr vdpobeguuixov pevotod, 2. Stage: Zrddio perallogogpiag, 3. N.P.L: Oyt
EEIXTOS O UTOAOYIOHOS.

Table 2. Parameters of the hydrothermal fluid in Panormos - Liardades area.

Param . Stage I Stage II Stage IIX| Stage IV Stage V Stage VI Stage VII| StageVIII| Stage IX
T o 299-290 | 289-280 | 279-270 | 269-260 | 265-230 | 235-220 | 219-200 | 199-180 | 189-153
logfs, -11,4 -10,1 -8,5 -8, 3 -9,25% -11 -14,3 -15,5 -10,6
logfre: | -14.7 -14,4 -12,8 =126 =67 =17 o179 19,5 N.B.L.
logag; -11 -9 -7.5 -8,5 -10,3 -12, 3 -13,9 -13,65 -10,25
logf,, | -33.7% -32,9 -32,1 -32,35 -35,4 -33,7 -39 -40 -42
loga,; -33 -33,5 -34 -34,5 N.B.I. N.P.I. -39,5 -41 N.P.I.
pH 5,5 55 5,2 4,95 5.6 5,7 5,85 6 6,9
LYMITEPAEMATA

Bdoel mg pebédov woppomumy, vrohoylomray oL Slakupdvoets, Tov axohovBov tapapétpmy tov duehi-
pavog, (Mivaxeg 2, 3): a) {0 1071075, ) £ 2 10710, y) [ 1071-10%, 8) £ .: 10°™-10"7, €} a_: 107-10°
B, ot) a,_ 10*° xau O) pH: 4.95-6.9.

O, naou o, repovawalovy ouvey atEnom and 1o Zrddo I éwg 1o IV, axoroibug napovowdlovy androun
pelwonm oo X‘[(lf\u) Vo ovveyn péunon and to Zrado VI éug to VIIL H { | mapovodCer ovvey avnon and
10 Zradwo | Ewg 1o IV, anotopn avgnon oto Zrado V wan cuvep| peimon {mo 10 Zrado VI éng to VIIL Hf
gapovoLler aiEnom and 1o Zradwo 1 £wg to 111, %o ovvey pelwon axd 1o Zrddwo [V éwg o X, mov yiveta
eviovotepn ota tehd Zradie VI xal VIIL H a, nagovoidler ovveyn pelwon oe dha ta otadia. Téhog to Ph,
qapovadler avEnon, ota Ztadwa | €wg IX, pe -npq 4,95 - 6,9, pe anotéieoua 10 dudivpa va petafaiver and
ehagooic GEwvo mpog ovdETEpo.

O ompavarég petaforéc ong guarkoynuxes ouvthjxes mov mapamoeotivian oto Ztido V, ogethovial oto

AT ETELOOD10 POCOUOPIBIdRF BIBAIGOHRNCGESYPEETEE TTRAIE TewRByide. AM.0. peTfoles oto Xradwo VI

oto B” enewcodo Poaopon nov vegtel 1o pevoto otovg 190 “C, (Ewmdva 7).
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Eixova 7, Zvuncpaouatixd Sidypapua uerafolrjs rav Quomxoxniuixagy TagausTooy Tov HETallogpdpon pevoTot
ward mpy ebéhibn s peraliogogiag s mepioyrs Havdpuov-Aagdidday, omy Trjvo. 1. f_: Aiaguydmyra
Beiov, 2. f, : Araguydmyra Ofvydvev, 3. f, - Aiagvydmra TeAlovgiov.

Figure 7. Conclusive diagram for the evolution of the physicochemical parameters of the hydrothermal fluid, in
the Panormos - Liardiades area.
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