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Ay IPONOYXA OPYKTA ATAKAMITHE, IQAAPI'YPITHE, XAQPAPI'YPITHE,
INEITIOEPMIKH METAAAQ®QPIA XPYZOY TOY ITPOPHTH HAIA THX

: MHAOY KAI H THMAELIA TOYYL'

i E. AHMOY '

IYNOWH

YT ATl TTURTIVES YEWTOOEWY OV ElyE EXTEAECEL 1) etanpeia MIAAZX A.E otov TMpogrimn Hhile e
EMBEQIHG XOVO0, EVGIIOONXaY eXTOC Mo TOV YOUO0, WWAES TEQLEXTIROTIITES XUQIWE COYHOOV ®ul
dvewg yohxot, H pehém) €dei5e dn ta otoygeia Ag.Cu dev EWTEQIEXOVTO OF PETHAMKES EVOIOELS, (hh(
pantov pe ta otoryela [ xaw Cl ahoyovotya opuxtd. [poodiogiotzay do je yedhd, Atarapimg - MNagata-

i Cu,(OH),Cl naw &o pe dpyveo, ludagyveime (Agl) wo Xhwpapyvermg (AgCl. Ta ahoyovoiya autd
evioniLovial oe O€0eLg Twy METPWUATWY pe Eviovn) vdpobeppr eEdddoiwon, quvodeudpeEva amd YoLos-
Papim, ahovvim, wpooitn, duxit, yuhundovio, xoralia. H nagovoia toug 1oviteL Tov poio mov énale 1o
gl0 vepd oy eEaARolnoN Twy TETOWUGETWY ®al ooy axdbeon twv petdioy Ag, Au, Cu.

4 ABSTRACT

Tbe present work refers to the mineralogical study of samples from borehole cores drilled in Profitis 1lias
at Milos island by the company “MIDAS” S_A_, subsidiary of “Silver& Baryte Ores Mining Co™ §.A., within
e frames of the exploration for epithermal gold and silver.

~ Intensely hydrothermally altered pyroclastic rocks of rhyodacitic composition occur in the area, transformed
group of secondary minerals as alunite, jarosite, dickite, kaolinite, chrystobalite, chalcedony, adularia, quartz.
| quartz veins rich in barite and occasionally alunite traverse these rocks. The mineralization, located
into the quartz veins, is poor in metallic mineral proportion and consists of a few grains of hematite,
yrite, galena, chalcopyrite, bornite, chalcocine, tetraedrite, native gold, electrum, copper.

Gold and silver of the order of 20ppm and 1300ppm respectively were observed in some core samples from
eholes of small depth (from 18 up to 21 m.). Initially, the exploration has been focused on the research for
bearing minerals, taking also into consideration that high silver grades could not be explained by the

ralia.
Insti-
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'2_41' ed presence of electrum. However, the investigation proved that the high silver proportion derives from
Ston two rare silver alogenides minerals, lodargyrite (Agl) and Chlorargyrite (AgCl), located into the cavities of the
[ veins or into fully altered-eroded voids of host rocks. These two alogenides present similar mineralogical

ts of properties and thus their identification was based mainly on the microanalyses. Moreover, Atakamite Cu,(OH),Cl
another alogenide mineral of emerald-green colour, has been found into the same samples. Its presence indi-

ﬂhed increased grades in copper, since the metallic minerals of copper are almost absent.

Beag The presence of these alogenide minerals exclusively into cavities and the significant presence of alogene
“element ioding, suggest deposition, where the seawater (mixed or not with hydrothermal solutions) has played

ms _animportant role. After the seawater intrusion into various formations (metamorphic basement, volcanic rocks)

‘a high temperature are acquired, as well as enrichment in valuable metals (Au, Ag, Cu) which are deposited
“during its ascend in higher levels, mainly in form of alogenides.

These rare alogenides display significant data on the general mineralization of the area and a different
processing-recovery way of the valuable metals occurring into the epithermal mineralization.

AEEEIE KAEIAIA:ataxapime, wdapyvpimg, yhopapyveims, aioyovorya, Milog, Ehids
KEY WORDS: atacamite, iodargyrite, chlorargyrite, alogenides, Milos, Greece
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i. EIZAFQIH-ILTOPIKO

.+ H napovon gpyaoit’ avapéperal ommy opuxTtohoyxij-TETRoYQapua) HeAém) detypdiwy and TUQIVES Yed
stofjotmy o Epvay arov Mpogiie HAila wye Mijhov ané v Etaupeic MIAAYZ METAAAEYTIKH AE(*
" Bupatowd] o Bralpeiag «Apyupopetahieupdra o Bagutivios, ota mialow juag égevvas yia emBeQpts
{ . 7OVGO Xt GQyvEo:
A 1 I51ar(ze pn mpoooyn d6Bxre ota deiypata and yewToqoeig xpod Pabous, ag’ evig yiati o TEQLERTING
|08 ouod K deyupo fray GoReTd WAL, ag’, ETépov ywatl ragovoialay pia acuvibiom rapayEveon i
OTAVIEL %L TOMEAC CROYOVOUY G 0pUXTA. H EQEUVE EMMEVIOBHTILE RUQING 0T ChOYOVOTY T QUTA OQUATG, ol
futoés{xﬂnxqv' ST fTay e ot nioorpopEis 1 Eeviotes tav vd avalimon petdihav Ag,Au. ITegautépw €oew:
VO aEEOEIEE OTL ®OL 0 OUVURAQYWY ot (Bl Delypora Yohndc,NTay xupilng wg akoyovoryog Evnan).

H-Mijhog, g yvwotdys elvar éve and ve youd oo Gepiovos xaL Tolihog 0puxIdg g Thottog €yIvE
avureipevo €pevvag xat eXpeTdAhevong and my Apyodmra. O nepignuog «Mijiog Opiduavdg» 1§81 ad v
Meoohbuny] emoyy) eEdyetal o mokhd pépn mg Erhadag, evar and ta Beunpuyeia mc Mijkov eEopiocovial
peycheg moodtneg Beiov, (owg xatd tovg Khaotxoig yodvoue. Ot «pukdhbows (pukdnetpeg) eEopiytinray and
To hatope(o Toaxecm g Mijhov xar mbavov va eSrytoay éwg et 0to Aaipo yua v Letotpinom Tov agyus
potyou petarkevporog. H «Mnhia ymp» 1 «Myhidg», ritav Earouani otov Téte %000 yia Ty oAl xah moudn}
1 oty Loypapua yorion. H Kiconeng (elagoonetoa) extymifnuxe itdwaitepa oty Popaing emoy yur 1o 10
YO TV «uoaixev», O «Zrommpudms AiBog» mov dev ftav 1inote dhho mapd 1o Beiixd dhag o ahovvimg,
eE0pUYIMHE ®aTA THY AOYGTITA Y10t GRONCAEVTIHES ®UEIWE XOHOELS. OML TO UQATAVH) OQUXTA AL TETOW]IE-
ta ov £E0puyOnxay xatd myv apyadmre ané m Mijho, xabug xal diha mov avarakigthxay  ard Toug
onuepwvors "Elhnveg (ureviovimg, waolwvimg, mephimg, molohdvn, apyvpotyos fapimg, payyavio ®.a.) ek
VO TROLOVTR. Jieg EVIOVNG NpaLoTtelais dpaomopwdmras, Me pin 1000 €xdnhy mapoymyiun ot TAoUow F
YOO OPURTG NEaTELaxT] dodoT, ftav exdpevo va apyioer om Mijho xai  avaliimon rowwaopdtoy em-
Bepuron ¥euoot xal apytpon atd TIg evOLAPEPOPEVES ETUIDE(ES.

H nopoioa epyaoia eiye oav atdyo mv axpuf perém mg petalhoqooiag ®o \WOLaiTERQ TOV EVIOMONG TOU
apyvgov. H pedém wwv devypdrov faoiobnxe xuplng omy ot waw nhextpovini (SEM) mxpooxomia, mepl-
Bhaowpetpia axtivov X xo urgoavaiuon. Ot pirpoavalioeLs TV dAOyOvoU WY 0QUXTHY Eyivay OTd EQYQ:
omjola tov oviawvepthed g Ecole National de Mines des Paris and tov Ap. R. Serment, £vd ou nyumocotixésg
avaiioeis (SEM) €ywvav oto ITME ané tov Ap. T. Owovounou.

2. TEQAOTIIKA - HETPOI'PA®IKA LTOIXEIA

To vnoi g Mijhov avijxel OTO XEVIOIXG VOTLO TUHIA TOV NPALOTELAXOT TOE0U TOV Alyaiow Tou OYeTiCeTa
pe v vmofution g AgoLraviis Thaxag ®atw axd my mhdxa Tou Alyaiov. Avn| 1) «Ipovoulax» B€o
TMPORGAETE pitt EVIOVY NPLOTELTTTE, £va oA VMo YemBeQurd medio xar pia wyvon vdoobepux] dpdon
sov odijynoe omy eEaihoiwon Tov UVEROY OYEDGY TV TETOWRGETWY.

H Mijhog dopeitar Auping and nguioteiaxd wa nguotewo-Iinpatoyevt metoouata [Thewxrawvinric-TThei
OTORMWVIRYG NMRIAS, HE PKOES ERPUVIOELS HETapOp@oiEvoy urdfabpou Almxrg nhxiag xat Neoyevay Ba-
Mioouwny Wnudtov. H ngawotewanyi doaomoeidmyra mov dpyoe ota dvuxd me Mijhov pe evagoueg »at voda-
hGooLES E#OTIEELS, YEOVOROYE(TaL 0t 3.5 ex. Yoovw xat andun ouveyiGerar (Putinag 1977, Fytikas et al 1986,
Liakopoulos 1987, 1995). Ziugpuva pte 1006 TQQOTEAVE EQEVVITEG, danpivoviaL TEVIE HUPIES NPUIOTELAAES
paoeig: 1) oelpd muporkaotiney MEoo émg Ava TThedravou 0w ®ehvmrer 1o NA Tuijic Tou vijowon ®o amo-
TEAEITOL GNNO TOPOVS, LYRVIEWTQITES, ¥ioomon ®.a. 2) ddpor v Adfeg tov Avwrt. [Theiduaivou xepoaras Mg
OTELOTNTOS OTO AUTIXG Tpijpa tov ynowon, 3) muporhactixd ®o dopot tov Kar. [Mhewotdxawvou vnobuhdoomag
N@aoTELdTTOS, prodasitinig Ewg prokbuig ovotaoms. [ave ard tovg oynuanopotg avtols duaxgivovial
dio gpaoewg hafuv daritirns €mg prodaritiris ovotaons pe napepfoles tyrviepmoitnv. 4) gudiubol Tou Avart.
[Thelotoraivoy pe evarhay€s EXONXTIRMY RO EXYUTOY QAOEWY NPUIOTELGTNTUS, HE XKEOVOUS TUQORACOTLRWV
and evahhay€s TE@ag, nephuxoy Boowopdtwy xadng o puohibixég Adfec. 5) Ppeannés exmitelg

Ioyv neproyrj Tou Hoogrimm Hiia, ato N.A axpo tov vijowov, mov €yivay ol YEwTenoets, o tepipaihovia
netpopaTa-Eeviotég g petaihogopiag-elvarl we enl 10

(*) Enpeowvn ovopaoia: «Fewhoynti "Epevva wat avartoEn AE.»

TLELOTOV MIPORACOTIH TETOMUATR PUOBUXITINNIE CUOTAS LOYVRd EEAALOIOUEYVE. ATTO Ta apyrd ouaTaTixd
TOV TETPWRATWY DLETNOOUVTL POYO HATOL UIIGROTN OUOTEIAwY yohallo ®ot TEQLYQANIUTC TOALUWY CoToi-
wv, et onoia fOOHOVIAL THOR PETH 07 EVA TUVOLO SEUTEPOYEVIHV OQUXTUY, ﬁotémw g vdpobeppunis eEak-

hoiwome, rme ahouvind PIGELBIBALRIKG REAPRITT e 5 L HIH S EEROGHAS dBL Seirn, xorotopadin, yehatia,
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B o O-ahovvitie, [Dicite oo Gpbovog, Eviote HTaAaPBAVEL 0d pGvog ToU OAGHANOO TIHOTE TOU TTE-

TOC (1B TV RO mux vy, e¥(0TE OpaioLkdiv ouvalpoioemy and puxpovs xpuotdihovg (gix.1)

: XMMG&WGWB@M waQooim xaw akovvim, Suampéyouy e 1idn eEak-
VOOHMTTING TETRGpaTa. O Bagig aravidrol ot emymjres-Berovoerdeis xpuotdhhovg Tov cvxvd

Uy JieTaEy Toe M Eypc To REVA TOU OOIOY HATAAIPPGVEL O Lemroronros chovvimg xa o yahaliog
1o omévie EvTomCovion emlomg hemd @hefidia inoopugva ®uping and WidpopEovs wxgovs xou-

< Ouein, e pGTeEN oupPETOX] chouvity xal xorotofahim. Ze opuopéves DEOELS mapamootvTaL

l[smf.; roldures, didxeva Rt PAQOYEWDN, OV TANQWMVOVTAL EV HEPEL TS wOVLDSY EVBpUTTa DQU-

*i@gﬂl‘oz\onm MEAETH. THE METAAAO®OPIAL

¢ avalioelg mov elfyav moayparonomBel and my Etapeic MIAAY »m 1o ITME o smheypéva
0T pmgmj Baboug, 18 éwg 21 pérpa, and muprvee YEwTooEmY, Elyay SEEeL 1PMAd TOCOOTd OVO0T Rl
00 ayvEov (muv. 1). Apyirnds 0Tdy0c ™G HERETNG TaY HUEING O EVIOMONGS TWY OQUATWHV EXEVWY TTOV
v g MmAES mepLerTHOTTES OF doyvpo(£wg 1300ppm), dedopévor du autés dev wropotoay va duraio-
POVO [E TV TUEOLOIn TOV ®KQARUTOS Au-Ag (AexrTpov), agol and pévos Tou 0 ERTEQLEXOPEVOS
yovodg dev Eemepvoroe Ta 20ppm. Avtd elxe oav anotéieopa ™y avalijtyon ol 1oV EVIOTONS Tov
BV POPEWY TWY AOMTIHWY QUTWV HETAADY ahhd o TO xahxol, 0 omolog mapovciale ota (da emAey-

delypara npés and 1.2% fwe 1.5%. O ouvundoywv faoimg omy Cuyrerouévn meoimwor), dev evOlépe-

ve
o Hog‘tmtolo'ymn pEAETN TOV delypatwy €0e1Ee Ot Ta vymhotepa mooooTd Twv petahiwv Ag, Au, Cu fray
ye EVIQWEVT ®upimg o yahaliaxes phéBeg pe Paptim xan akovvity, xabug kol oto xevd dudfowmong 1 -

o1 Twy metTpwpdtwy Eeviotdv. H ouppetoy Tov petadxoy opurtov ota S lypata uxpot Bdboug(ye-
PD006) eival ohd puspr] ®al £pyeton O aviiBeon pe v OxeTird PeYAahn) TEQLEXTIRGTITTA OTct PETahha
evdiEpepay. Zra delypata peyakutépou fabovg dhlwy yewtprioewy (PD003, PDO0Y), unrjoxe peyahieon
OURPETOYY] TWY PETOAMAROY OQUHTUIV, (b OL MEQLEXRTIAGTITES OF GOYUQO, YOVO0 Hal YOUAXS, TV EVIUTTW-
apunAdtepec. Avto 1idm pog diver pic mpwm) EvOIEN 6T T VS avalimon pétarha omy mapovoa Béom,
ouvdéovial GuEca e PETaAMKES paoeig. [evirnd e petadhxd opurTd eivar Ay, prQ1g RORROUETOIUS %Al
powrevovial and Belotya, oSeidue, avtopun pétarha xat xodpata. Ta Bewodya ogurta evronilovia
v amoxhewonnd ong yohaliaxés phéfec pe Pupvm), eved ta ofeida fploxovia daonagro wg exi 10
mhelorov xupig om pala twy netpwpdrwy. Npoodlopiotnzray xatd oslpd avakoyiag ta eig: Zidnoomvoitng,
¢ , Zgpadepitne, Xalxomvoitne, Boovitng, Xalxoavvns, Fainvitns, Terpaesdpitng.

i’ Iivaxag 1: Xmuxéc avalvoes Au, Ag

L Table I: Chemical analyses Au, Ag

- Tedipnon B&Oog (m) Au (ppm) Ag (ppm)

: PDO0O6 18.15 - 19.10 19.7 1298
20.80 - 21.25 12.2 921

! L PDO0OY9 95.05 - 97.95 8 156

2 T 275.25 - 275.80 5 88

i PD0O03 137.70 - 138.20 g 139

ARG TOY XATGAOYO (UTS TV PETHAMKGOY, HOVO O TETRUEDQITIS TEQLEXEL TOMY PXET] TOOGTITIA AOYUQOU,
i ) apeintéa mapovaia Tov, dev draohOYEL U8 KAWL TEQITTWON TI VYMAES TEQLEXTIXOTITES TMV SELYG-
v 08 apyvpo. Ta autogn] pETalha ®OlL ®OAUOTE TOV XUpLwS EVOLEQEQQY, Elval Ta axdhovBa ®atd oelpd
avahoylag:
dmw HLHQOTAOMIKO( SIAOTHOTOL RORHOL EVIOTILOVTaL 0TI ROLAGTITES TV yohaliaxwy @hefi-
biwv, péoc of vopoEeidia Tov odrjpor xab®s v wg eyrheiopara ota NudLAPEV] Ag -ahoyovOlRa 0pUXRTd,
OV WTOTEAOUY HaL TO ®UVOW0 GVTIXEPEVO TNC Tapovoag epyacing. To oxnua twv x6unwy Tov ¥euool elval
701X A0 (ATOOTROYPIAMDUEVO, YOVUWIOES, ORWANXOEIDES), EVE) TO UEYEDGS TOUC HUNQIVETUL UITO VITOMLHQOTHOT-
%06 €wg 30pum, pe oivnBeg ueyeBog 5-10 pm (£1x.8). H wurnpoavdaivon €8ei1€e 611 MPORETaL 0NE TEQUOTOTEQES
TEQUTTAOELS Y1t OYEDOV ®tBQO YOUOO PE TOA PLnOY] OUPPETOYY] COYUEOU, (hhd OEV AEMOUY KL OL KORKOL [LE
| e opETid VS TEO LD GRS BIBNIbBARN “Ge8PptEToE L TR Fetihoyiag. A.M.0.
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. aQyUptw OTo DMHO TETPWCL

Higgroov: ensid o Siuywpiaios Tor (o Tov xpuod ORTIA SeV TOQEL va Eival amOAUTe axouptc, oTy
OUYRERQUAEVT) TLEQUTTION] UOAOYLOTRAY WGAAERTOOV, LGVO [LE [UXQOAVEAUON), DL XORHOL PE TIS TEQLEXTIRGOT)-
teg apylipov Tdver ard 25%. O ®OxROL TO TAEXTOOV EiVaL MO OMEVIOL Q6 QVTOUS TOV UTOGUONS XEVOOY Al
(oog_ehageoic neyalitegot. "Eva ent mhéov eviiagéoov oroyelo eival u moki ouyvd eviomiletar péoa o
OUYLEVTRWGEE Ag-ahoyovotyav opuxtav. TTap' OAo To oxeTd MPNAG TOO0OT6 APYIPOY TTOV TEQIEYETAL OT0
TLEYHE TOU.(26-27%),.£V TOVTOIG TOUXOEG TOOROTG Ty ®Ouxay dev dumarohoyvel wow mak g vymAEg Tupée

Avrogulic udxdct ol RO ORGOL HORRQL Y Akt 0v Tpamorifnray pévo o éva deiypa ne meQupepeLd:
w1} sha}\h)w)@] OF YUAROaUVY).

Avtoguic doyvoog evIOnoBRe WIORAELOTIXG RAL pAVOUTA o] Aemtdtatwy anopEenv péoa aua aho-
yoverear HEUKTAE TOV (pYIPOY IOV TEQLYRU@OVIL TapaxdTa),

O RApOmaVE) ETHRAHES PAOEIS, ROY@ T™E RS CURIETO) NS TOVS OT0 TETPM, dev EAvay and poveg
TOVE TO TEOPANUA Twv TYMADY TLHOY TOL apylpou ahhd ovte xat yakzov. "Etol n avalimon otpagmxe Ao 08
drrpavi-Ndiagavy] 0pUXTA, ®al EixE OOV WTOTELEORX TOV EYTONMLONG Slapipuy hoyovOlwY 0QUATIIV TOU
aEYUpOU ®al Yahrov, Tov anedelybnoay 6n fray raw ot Lo @opels Twv vad avaliymon petdiiov,

3.1 Aloyovovya opvxtd Tov yalzov (Araxauims, Haparaxauitysg)

To ahoyovouye OQUHTA ELVIL YEVIXG OTavIa xaL 1) oxeTxr] dteBviig PLpiroyoagio eivar Toht TeEQLOQLOpPEY,
oy Mijho evroniofnray o akoyovovye Tov yaixov, o Atarapims xa o TNapataxapime.

O draxauige (Atacamite) pe ynuxd nino Cu CI(OH), orotehel 10 poppixd moripoppo pati we dvo Ghia
tov [Mapataxapitn (Paratacamite) torywvind vouw Mrotahhaxit (Botallackite) povoziaviy, H ynuuxii tovg ob-
otaon, énwg rarayedgetal oe Prprioypagixés avagopig, eival Cu=59.51% Cl=16.60% O=11.24%
H,0=12.65%.

Ztnv Ehdda avagEpetal 1) Tagovaie Twv GTUxapitT), megaxapitn, protaihaxity omy Kapdoila »aw oo
Zouvio, (Wendel et al. 1999, Karepivéroviog et al. 1994). Kvpilwg opmg ta tola autd opurtd, vird poogn eai-
QETIXA OTLAVUDY RQUOTAALWY, GITAVIHVIUL (105 YEOTYLATIOOE VI OQURTA HECQ OTLS HETAAAOVOYIRES ORWQIES TOV
Aavpiov, ue v ovppoir) tov Baitooov vepot (Gelaude et al. 1996,Hanke 1994).

Ztov [Moogrit Hhia g Mijiov evioniotnxe araxapimg ota delypara muprivoy wxpov fdbove, yaowg oo
UNAOTRACIVO-OPQyDOTOACIVO YUK TOV TOU XUAVTEL Rl ¥OWUUTILEL TO OUVOAD TV (AAWY TADUYEVET-
ROV OPURTWY Grwg Paputy, ahovviny, wapooimg, yahalia. Q¢ ent 1o TAE(OTOV TANEOL ROAGTNTES, PLKPOYEWN
A1l DLIHAAOELS TOV TETOWUATOC.

210 JURQOOKROMO, GIUE defvouy xat oL etoveg 3-4, 0 avaxaplimg epgoviCetat ag’ evag g Ruhd averTuy-
REYOUS HEUOVIREVOLS LOWGHOQQPOVE ETPKELS HOUOTAAAOUS PINAOIQACIYOL XOMILATOS, Ay’ ETEPOU OF JRQOU
HOKABIE IS TRATVIPAOUS KOUOTAALOUS o oymuatilovy xees ouyrevigwoeg. [apaidinha evionovial #a
AATOLE TPULOELDT]- LV TUOCHUATHUATE KVAVOTQAGLYOU-RUTTUVOTOAROIVOD OOUGTOS, ®aBUE Kol hemed (phe-
Bidia and 1o (o vhrd. O avaiioes aepibkaopetoiag axtivav X (XRD),mov £ytvay 0ToU¢ QVETTUYPEVOUS
roUoTEAAOVS ESEIEQY OTL MEGKRELTAL YUt TUMKG ATORAUITY, EVE) GUTES TTOU €YIVaY oI (ViddT) OUCOWMPOTHITE
£derEav wopiwg my nagovoia [Igparaxauiry. T1ov aivara 2 aaelovitovim TapaoTtanxd ag’ evos 10 gdoua
ag’ eTEQOV oL NUROTOTIKES avakioels (SEM) tov ataxapin).

O1 xpvorahhor Tov araxapim xepidllovial atabepd and €va ®OMOEIDES - KOUTTORQUOTUAMRG UALnd
MTOWVOAEVHOU-RAOTAVOTOAOLYOU XpWPatog (£1%.4), T0 omolo minpol eniong WKQES ROLAOTNTES TOY TETOWNH
106, PAEPIOLL, Robumg nat Ta vevd peTall twv diaotaupupévay doxidwy tou Papimy. IMpdrertal yue Yoo
da (Cu,Al),H Si,0 (OH),.n(H,0) yeyovos mov emfefaudbnue vou pe ug nurocouxés avaiioeis SEM (Iwv.2).
H yovodxohho extéc and 1ovg ®QUOTAhhOVS aTtoxawity TeQBdlier RaL EVOWRATHVEL RO TOMG 0QUXKTA TG
vdpoBeprric eEcdioimong Grung .y, wapooitn ahovvimn,(ITwv. 2), anodeinvioviag EToL Ty VOTEQOYEVT] autibe-
of mg.

WnoiakA BiBAI0BNAkn "OedppacTog” - TuAua Mewloyiag. A.MN.O.
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Dhouara ko | nuLnocoTivés avalvoeg (avayeyr ota 100%) ue SEM (rimos JEOL JSM-5600)

'\B Avadvrifc Ap. Ouxovopev IFME.
ji, .hp’ 2

Spectrum and semi-quantitative analyses (SEM, JEOL JSM-5600).
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Spectrum 2: pivua yovosrolias xat wpovity: ALO :22.10%, Si0 :25.33%,
§0,:21.14%, K 0:5.86%, Fe0:2.54%, Cu0:23.02% (ywpis to H)
M‘um 3: amxamrm: Cl:17.21%, Cu:66.14%, 0:16.65%% (ywoic 10 H)

- Spectrum 4: ypvooxoida : A0 :4.39%, Si0 :33.78%. Ca0:0.53%, Cu0:61.31%

3.2 Aloyovotiya opvxrd Tov Apyvgov (Xlwgagyvg{-n;;. fwdapyvoitys)
T ahoyovorya 0puxTd TOV apyipon ETuyay IGITEONS TO000YNS, BYL pévo Tl efval omdvie ot quiom,
whhd yorl, omy epimrwem tor Mpogrim Hiia mg Mijhou, arotehotv Toug wiplong gopels tou agyipov. H
;l_uzﬁvﬁg oyxenixn Prfluoypagic £ival TEQUOPLOUEVT, T GAO TOU 1) TUROLLC TOVS £V YVIOTY K EVIOTE O1)-
pvien] o oplopsva apyvpotya koraopata (Gasparrini 1984). Ty mepioy tov Mpogrim Hide mg Mijhou,
OV PORA TV AP0V PELETI), EVIOTIOO ey O #al PEAED Ay dUO GhoyOVO((t OPURTE TOL ayUiQOU,
0 Xhmpapyvpimg “at 0 lmdapyvorme.

Xhwoapyvoimg 1 Kepagyreimge (Chlorargyrite 1j Cerargyrite): AgCl

Trov EAhadixd 7000 ava@éQeTal mapouoic yhpaoyuoimy oto Aauon, o SEVTEQOYEVES DQURTO OtV
Ldivn 0Eeidwamz ™E apyrpoty o HETUAAOQORUS, CUVODEVGUEVD (T YUANVITY, REQOVGITY %o OSEIBIE TOL pay-
yaviov (Bovpidxog 1992, Katepivomovhog et al. 1994, Wendel et al, 1999). Akka o amy Mo €ywve avagopid
rOW aoxeta ypdviae (Bopeddnc-Movpapmdg 1935) o daapln Tov 0pUuston yAmpapyvpiny otovs «fuputop-
YEIS ThpEovs», TOL 0TOlOV SIS TO Ovopd arodGinZE THTE LTOAOYLOTIXG, BUOEL TOV TEQLEXOPEVOL OTU DEIYHM-
T GEYIQOU %atL YAMOIOU, ¥WOIE OIS TO OOURTO Vit EIYE EVIOMOBEL

Zra deiypora mou pekemoape and Tov Toogym Hida, o yhopapyupitng oynpatiCet ol jixooug iddpop-
POVg KOVOTEAAOUS IOV TANOOWY POl HE TOY QOGN [XOES ®OLGTTED ot DLOXAAOELS, £ved Tapdhinia
Muovyel  ®au JHIKEA RoVimdY ovocompatapate pEoa otig yohalianeés phifiec. To yowpa Tov TotriAel and
AAOTUVOMOATLVO-XITOLYOXRATTUVO £ TRUOLVOUUO.

H urpooxomixr e E¥negkBiBMoBnkry 1@go@pactog s Tunue iewkoyiagcAFIZO. to | mim, £va) Ot (LEROVIE-
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P

VO ISIGROPPOL ROTOTERKON LE oo otig xokomTec £xovv peévelos€a 150 pm. Zvyvd wdnolol TELE 0L [urpooHo-
mpol xHBot YAWeaQYRRITY (HUBMG KQUOTAAMAG CUOTHA), aivNOYTUL VO «TAEOUY» UVEEAQTITOL PECX O CUTég
T otkgmres (e1S5-6). To Hpepa Toug Oto Slegydpevo Qug ToU PHQOTHOMIOY TOAeL and vaoTave €
JOUOVORGOTEVG, EVO TaQUmMEElTaL Ouyva pia acapic Guoeen TeQupepewrx] oteqpdwn eSakloiwong
véouPoow yodnetog (Ostwaldite;). Tt avemhiuevo Gue ol kpvorcdhot magovaudCouy yapmhy avaxhaoms

| wenoTd (Y CUnASTEDN TV YVOOTWOY HeTaAMxelv GOYURoUmv 0Qurtdv)xal oAl pixer oxingdmyra (1.5-2)
tov e e faluivetin amo To mAB0g TWY YOORPHTE WV TOU TEOXCAOUVIL TNV EFQAVELE TOUS ®atd v otiifo-
" oW ME ToIgTOVC AN yopurmolonxd Tovg elval 1) aviidpaon xatd my éxBem| Tovg oto €viovo quwg Tou

LEROOOXOTIO, FTOU mOORMAel TO EUECO ELCUOLOU NG EMPAVELAS TOUG.

O [uxpodvahioels wat Tomolonxo gaopa (SEM) tov yhwpapyvolm édeilayv 6u wropel va TepLEEL ent
TAEOY TOMY [1ikod TooooTd] kal Breymois Spuwg va watakijyel g Befardmra oto opuxtd epforim (ITwv. 3).

Iwdugyvpityg 1 lwdvelmg (lodargyrite or lodyrite) : Agl

A 6u yvwpiovpe napovaia lwdapyvoim dev avagépeta otov Eliadixd Xopo, mapd povo ong petak-
hovpyirég armples Tov Aauplov, wg éva EEUQETIXO 0mdvio SEUTEQOYEVES «0puKTé» Tov dnpuovpyidnxe pe mv
porbewa Bahdoowov vepou (Gelaude et al. 1996). Zopv Mijho elye eviomoBel yua mowtn Qopd moLy PEQLKA Y00~ |
viee (Arjpov, 1995)ota mhaiow avabeong €oyor and my etawpeic MIAAT AE.

H aapotoa peiém €deile o o Iwdapyvpimg otov [Mpogijm Hila mg Mijhov eival éva and ta wupua
OQUATA TOU CQYUQOV XUL WEALTTO O OPLOPEVE SEYILOTH UEQTEQEL U IVOAOYIT TOU OUVUTHEOYOVIOS YADOaOyU-
oim. TymMpuatifel CUGOMROTHRATE W16 TOR JREOVS (HEQLXGY [tM) ®OLOTAAAOUE OV PRIOKOVIL OYEDGY (0~
HAELOTIAA PECC OF ROLAOTNTES 1) OIAHAGOELS TOUV TETPWNATOS TUVODEVONE VR OUyvid artd wpovalty, O peyahi-
TEQOL P povwpEVOL rpuotahior Twdapyveim), mov ghdvouy €wg xat 400 pm, eival ouyvd 1WOIGPOEPOL Kot O
Wovpyolv Thaxwdels eEaywvineés Topes (eEayuynd ovomua zouotdhhmong,eut.7-8). To ypwpa 1ov moutiker
(0 VOLKTG RKITPIVO, WS UXOTELVE ROOTAVOTQAOIYO, YWOIE 0V0UHd dagopd omd outs ToU YAMOaOYUOITY PE
TOV OOL0 PaXPOOHOMIKG nat ovyxEetal. H puxpooronun opme eE€taom duagoptlel oagug ta dUo autd akoyo-
VOIQ OQURTA TOU apyBpon, AGyw Tmy SLUPOQETIRDY OTTAUY LOLOTHTWY TOUE, #aBuig O PEV FAWEAOYLRITE Elvi
wdtponog, o 8¢ Twdapyvpimg elvan povaEwy Oetxéc.O lwdagyrplms, 0mws kol 0 YAWOEUOYVEITIE, TaQOVOLG-
Cevtnv (0w oAt x| oxinpdtmra (1.5-2) xow my (dua yopnin averhaotx] ravémra.

Zuyvad OT0 ECWTEQLXO TWY PEYCAVTEPMV REUOTEAAMY (Gme GAMDOTE KUl OTOV YAmEUOYUET)) TaQaTNEoy-
VICL [URQOOHOTUHOL HORKOL YOVOOU xon Mhertpou 2 £w¢ 10pm, evi) OnavioTeQn EVIOTLOVIUL WIHQOTROTURES
axavivioteg anopEels ovtoguotg apyidpou (e1x.7-8). Ta eyrhe lOpata avtd xaw o anopEels anotéheoay dot-
OTO DLOYVWOTIRG OTOLYEID Y10 TOV AOYIRO EVIOMANS Twy Ag-ahoyovorywy opuxtiv. O pitpoavakioers (mv.3)
£de1Eav Gt pmopel v meQLEXEL, puxpa nocootd Cl wo Br,

Hlivaxag 3: Mixpoavalvoets Ag-Adoyovouywy opuxtdy
Table 3: Microprobe analyses of Ag-Halogenides

Xhwpapyvupling AgCl% Iwdapyupling AgT% Ag(Cl,I)Epporitng;
1 2 3 4 5 6 7
Ag 74.47 73.45 75.02 45,09 46.00 56.18 45,38
Au 0.22 0.56 = 0.88 = 3.47 -
Cu 0.18 - 0.20 - = 2.11 -
Ccl 24,51 25.42 23.70 0.07 0.17 8.33 13.82
I - 0.13 1.01 53.50 53.76 25.19 40.91
Br - 0.45 - 0.42 - 0.84 -
99_68 100.01 99.93 99.96 99.93 96.12 100.10

4. LYZHTHEIH - LYMIIEPAZMATA

O EVIOMOPOS TWY GAOYOVOTKWY ODURTUY TOU apyYUpou % Tou yakxot atov [Mpogiim Hiia ms Mijhov,
EOWOE ROT OQYV PLE WGVTNOT OTOV TQORANUUTLONG «T0 OV OIOKETAL 0 AQYVPOC HAL O YUAXOS», TV OUYHE-
zowpevy BEfana nepuoy]. H minpo@ooic aut] eivon 1OWTEQa J0ouL, TOOKELEVOD, OF TEQLTTOON EX{ETHA-
AEVOTC TOV Ag, va EQappootoly o xatahinieg HEBOBOL YL TV VaxTO] TOV. AUTOS €5 dAADL NTav ®al O
#UPL0g OTEYOC aumig TG £QYAOTRS. SESOUEVOL GTL 0L SORIUES EUTAOUTIONON TOU Ag OEV ElYUY LHAVOTOTIRG
amoteAEopata. Enl mhéov Spmg 1 Tapouoic Ty akoyovolywy diVEL xaL OUNAANOWRATIRES TAQOGOOIES, OLETL-
O PE T UTEUHUVEE SLEAUPUTE TOU AURAOQOQIGUY 0TIV TTEQLOYT].

Ta tehevtaio x@ovt&t) r?ql) %(Eﬂ%% )t\;lge%mteecs &%E?gé:vo% Sﬁp‘&j‘?ﬁ’}‘é‘\ﬁ& gcr.\Kﬁ?_xllgeu VYOO EYRAELOUCT, OpL-
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“yta r&%ﬂ&ﬂﬁ‘%kﬁ?&éfh&‘%‘d’dﬂ je T doofEQIIKG dlakbpate ot Mﬁlo (Liakopoulos 1987,
; E 83, , Liakopoulos 1995 Va\'chdls et al.1998). Hgootpa'rag ége‘weg e

HMa, £0yOVIaL Ty CUPTIAMNOWICTIRG
't-:w YA TV EVEQYO OV z-:‘l.'o;(!] veQot., H movahdmta twv eidav (Ataxapimg-
etms) n g vahoyla Tovg omy KEQLOYT], © TROTOS ENavL-
m pmn-: s‘c'.u?.lm ane & xvplwg 1 ovotao Toug (ue wipla otogeia 1o |
oL ? vymhy charémra. [daltepe pdiota pe my

o Iwﬁugyvgwn (Agl), xa(—lmg ™0 Im&m xaguxrqgl.ouxo OTOLEE(0 TOV BuAdooior vEQOU - ammotehel
groyyeio g auotaong tov, To vepd ™ Bakaooag HEGU A0 €va OUOTNUG DYRATWY ELORMQEL 0TOUS
oympaniopois (petapop@opévo vadpabpo-ngaioteland), aroxtd vipnhj Beppoxpaaia ot ava-
vo 1] un pe vdpoBeppuxd dakipata, epmhovtiCet o8 moivtipa pétakha Ta omola xat arobétel xatd
Tov 08 WpmAdTeQa enineda. Aev propovpe BEfoua, Adym ERLEWYMG avalutiredy OTOLEIWV RaL OYETL-
pugrv dedopévary, va aopavOoipe kdatw axd Toleg DEQUOROAOIES 1f OF OO PO TUVTEAEITAL
{a Ty ahoyovorgwy opurtav. Aapufavoviag Gpmg v’ Gy Toy TOOMO EpEavIoNS (KOVTA oY E7T1-
106 %o O REVA), TV O%E0T Tovg pE o vdpoleppind eEahloimpuive opuRTd, ahhd ®oL ™Y TUUTeR 0V
imaplr] Toug e wdmouwt vreQYEVETIRG (xovodnoiia, vdpoletdia Fe), gpaivetal dn n Beppoxroacies frav
fc ol xovtd o autés g Cuvng oEeidwong—epthovtiopon,

z(mtf e

e Enopévas ta ahoyovorya opuxtd otov [pogrjm Hila, ag’ evig amorahintovy pe my nagovsia touvs 1o
j0- . Bolorovran ta vné avabijmon peradha (xiour Ag ro devtepeudviong Au xaw Cu), agetépor ouvnyopouv

6n 1o Bohdooo vepd, avapEptYEVo 1 pi) pE vdpoBepuixd duakipota, EncEe onpavre podho oty d-
00 TG METAAAOQOQIUG.

-
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: = Ipﬂrﬁ k uartz. Transm. light, crossed nicols.
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xpvorallos yiweagyveity. Avaxi. Pwgwagall. mpiouara.
crystal of chlorargyrite. Reflected light,parall.nicols.

7. Iwinoggos xgvotaiios Iodagyveity ue pixges anopiters avtoguovs agyiigov Avaxi. qug, Tagail.moi-

. Idiomorphic crystal of Iodargyrite showing small exsolutions of native silver. Reflected light, parall. nicols.

Mixgpooromixd €yxleiopa yovoou usoa arov Iodagyveiny. Avaxd. @ds, rapdAd. mpiopara.
8. Inclusion of fine-grained gold, included into Iodargyrite. Reflected light, parall. nicols.
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