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MEPIAHWH

MNa TpwTtn Qopd avagépetal N UTTApEn HOAURBOUXWY PEAWV TNG UTTEPOPAdAG aAouviTh atd Jw-
VEG TTPOXWPENHEVNG OPYIAIKAG €EAANOILIONG TTOPQUPITIKWV KOl ETTIOEPUIKWY HPETOAAOQPOPIWV OTN
©pdkn. Mpokerral yia Ca-Sr-Ba-Pb-oUxa ¢uwo@opIka-0€ikd opukTd Ta OoTToia eival oTePed diaAUpaTa
METAEU aKPaiwV PMEAWV TWV OUAdWY AAOUVITH, YOUVTXOOUCEITN Kal KpavOaAAiTn. Or PEyIoTeG TTEPIE-
KTIKOTNTEG 0 PbO oToUG “ahouviteg” Twv gu@avioewv TnG Maupokopu@ng kal Tng MeAitTaivag eivai
24.7% kai 17.4% avrioTtoixa. Ta Pb-ouxa ¢wo@opikd-Beikd opukTd arravriolv GTov TTuprva Twv
KpuoTdAwv kai TrepIfdAlovTal amd cuvnBiopévoug K-Na-ouyxoug aAouviteg (Maupokopu®ry) Kai
Ba-oUxo youvtyxooulgitn (MeAitaiva), évdeign OTi oxnuaTiobnkav Og €va UTTOYEVETIKO HUAYHUATIKO-
udpoBepuIkd TTEPIBAAAOV Adyw OIGAUCNG PAyHATIKOU OTTATITN Kal aaTPiwy atmd Qua@opIKA-0eikd
diaAlpuara.

H opukToXnuIKr MEAETN Twv “aAouviTwyv” TIOTEUETAl OTI UTTOPEl va dwael TTAnpo@opieg o€ OTI
apopa TIG OUVORKEG yéveong Cwvwy TTpoxwpnuévng apyIAIKAG eEaAhoiwang otov EAAABIKG xwpo
Kal va atmroteAéoel odnyo yid didkpion Tou eTBepUIKOU atrd To BaBUTEPO TTOPPUPITIKO TTEPIBAANOV
VEVIKOTEPQ.

1 EIZATQrH

210 TTAQioIa Miog EKTETAMEVNG OPUKTOXNMIKAG MEAETNG “oAouviTwV” OTIG {WveS €EaAAOIOEWY
TTOPPUPITIKWYV Kal ETTIOEPUIKWV PETOANOPQOPILV 0T OpdKn, TTeplypdgovTtal “aAouviTeg” pe 1810iTEPA
UWNAEG TTEPIEKTIKOTNTEG O€ YOAUBDO aTTO TIG EPPavioelg Tou Adpou Maupokopu®rig TNV TAQPO TwWV
MeTpwTtwv Kai TNG MeAitaivag ato Nopd Poddtng.

Ta opuKkTd TNG UTTEPOUAdAG Tou aAouvitn TTepIAapBdavouv TouldyiaTov 40 €idn Ta oTToia avAKouv
o€ O1AQOopEG OPAdES: TNV OPAdA TOU AAOUVITH, TOU YOUVTXOOUCEITN, Tou KpavOaAAITn KATT. O yevikodg
XNMIKOG TUTTOG TV OPUKTWYV auTwv gival: AB3(X04)2(OH)s 610U

A: Na, U, K, Ag, NH4, Pb, Ca, Ba, Sr, REE avagépetal o€ pyeydAa kamévra o€ 12-£dpikf ouvTto-
en

B: Al, Fe, Cu, Zn, ava@épeTtal o€ KATIOVTA JE OKTAEOPIKI) oUVTAgN

(XO04)*: AvidvTa 6TTWG S04, POS%, AsO4”>, SiOs* KaBWG €TTioNg Kal OuAdeg e MITTAEOV TTPW-
TOVIO OTTWG (PO3OH)2' o€ TeETPaedPIKA ouvTagn.

H utrepoudda auth utrodiaipeital aTig uTTEPONGdES aAouvitn (6Ttav Al>Fe) kai yiapoaitn (6Tav
Fe>Al). Etriong av@Aoya pe 10 TTOGO TWV QWOPOPIKWYV 16VTWV N uTtepoudda alouvitn utrodiaipeital
oTnV opdda aAouvitn (XO43' < 0.5 mol) otnv opdada xivadaAitn (Pb-oUxo akpaio péAog) - ofav-
MTTEPYITN (Sr-oUxo péAOG) - youvTxaouleitn (Ca-ouxo péAog) (6tav 0.5 < X0.* <15 mol) ka1 TEAog
aTnv ouada kpavdaAAitn (Ba-oUxog ykopaoeigitng, Ca-ouxog KpavdaAAiTnNG, Sr-oUxog ykoiyiaditng,
Pb-0Ux0o¢ TTAoupTroyKouuuitng, Ce-oUxog pAopevaitng, étav X04> > 1.5 mol).

21NV €pyacia auTr TTapouaiadovTtal n OPUKTOAOYia, opukToxnueia kai To TepIBGAAov atrdbeong
TwV “oAouviTwy” atd TIG TTpoavaPepBeioeg eugavioelg. Ta amoTeAéopaTa TG epyaciag auTthg TTi-
oTevETal OTI UTTOPEI VA XPNOIPOTTOINBOUV YIa £PEUVEG OXETIKA UE TOV EVTOTTIOUO PETAAAOPOPIWYV ETTI-
BepPIKOU Kal TTop@UPITIKOU TUTTOU 0T Opdkn Kal yevikdTepa aTov EANadIKS Xwpo.
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2 TEQAOTIA

H trepioxn NG voTioavatoAiKAg PodOTING atToTeAEl TUAUA EVOG NTTEIPWTIKOU PAYMATIKOU TOEOU TO
oTT0i0 avaTmTUuxOnke Katd TNV TrePiodo Hwkaivo éwg K. Meidkaivo. O TpiToyevig JAYUOTIOUOG TNG A.
Opdkng €xel atmodobei og diadikagieg KaTAduong KATw atrd TNV Eupwtrdikn NTeIpwTIK TTAGKQA, £VW)
N TOTTOBETNON TWV PayuaTwy EAABE XWwpa AdYw TNG €QPEAKUCTIKNAG KATAPPEUONG TTOU aKoAouBnoe
TNV oATTIKr) opoyéveon (Sideris 1975, Innocenti et al. 1984, Del Moro et al. 1988, Christofides et al.
1998, Pe-Piper et al. 1998, Pecskay et al. 2003).

Me 1o payuatiké autd 1060 cuvdEéovTal YEVETIKA TTOAUAPIOUEG HAYHATIKEG-UDPOBEPUIKES Kal ETTI-
OepuIKEG PETOANOQPOPIEG TTOAUTIUWY KAl BACIKWY PETAAAWYV PETAEU TWV OTTOIWV Kal oI dUo eu@avi-
O€IG TTOU aTTOoTEAOUV QVTIKEIMEVO TNG TTapoucag WeAéTng: A) MeAitaivag, trepittou 15 km BA 1ng Ko-
MOTIVAG, KovTa oTa oUvopa pe Tnv BouAyapia (Filippidis et al. 1986), B) Maupokopueng, 2 km, B
TwV MNeTpwtwiv; (Boudoupng & ZkaptréAng 1998, Skarpelis et al. 1999).

A) MAYPOKOPY®H: H epgavion Tng Maupokopu@ig BpioKeTal 0TO KEVTPIKG TPAKA TG TA@POU
Twv MeTpWTWV TTOU aTToTEAEl £va TEKTOVIKO BUBIoPa Tou UTTORABPOU (UETAUOPPWUEVA TTETPWUATA
NG MepipodoTikAg {wvng). H Tdepog Twv MeTpwTwv KOAUTITETAI KATA KUPIO AGYO aTTd NQAICTEIAKA
KOl UTTONQAIOTEIOKA TTETPWHOTA EVOIAUETNS £wg 6EIvng XNMIKAG auoTaong. H gugdvion Tng Maupo-
KOPUPNAG BPIioKETAl EVTOG NPAICTEIOKWY AQTUTTOTTAYWV avOECITIKAG oUOTACNG TTOU ATTOTEBNKAV O€
éva uddrivo TrepiBaAdov (Lescuyer et al. 2003). Ta n@aioTeloKA AATUTTOTTAYN BIATTEPVWVTAI ATTO
oupTTayEig avoeoITIKoUg dOpoug AdBag idiag 0pUKTOAOYIKNG oUOTAONG. XNUIKEG AVOAUCEIG UYIWV Kal
e€AAOIWPEVWY JayuaTITWV atrd Tnv Treploxr Mepduartog- Maupokopu@rg TTapoucidfovTal oTov TTi-
vaka 1.

B) MEAITAINA: To méTpwpa EeVIOTAG TNG PeTaAAo@opiag TNG MeAitaivag eival évag TpiToyevig
utron@aioTeiakdg dakitng (Mv. 1) o omoiog éxel diEIcOUCEl EVTOG TWV HETANOPPWHEVWYV TTETPWA-
Twv TNG PodotmikAg padag. XapokTtnpifetal ammo peydAoug @aivokpuoTdAloug K-ouxou aoTpiou,
TTAQYI0KAGOTWY, BIOTITN Kal au@IBOAwy. Ta avwTépw OPUKTE, CUPTTEPIAAUBAVOUEVOU Kal TOU XOAa-
Cia atroteAOUV TN HIKPOKPUCTAAAIKN) KUpia uada Tou TTETPWHATOG.

3 ANAAYTIKEXZ MEOOAOI

O XapaKTNPIOUOG TWV OPUKTOAOYIKWY CUCTATIKWY TwV Jwvwv £EaAAoiwaong Kal 0 XNUIGHOS Twv
aAouviTwV £yive Pe BAon PIKpoavaAlaoelg TTou £yivav e NAekTpoviké pikpoavaAuTtr) Cameca SX-100
WDS oTo IvoTitouto OpukToAoyiag—TleTpoypagiag Tou Mavermotnuiou AuBoupyou. AvaAUuoelg KuU-
PIWV OTOIXEIWV Kal IXVOOTOIXEIWV OAIKOU TTETPWHATOG £yIvVav PE TNV JEBOBO POOPICIPETPIAG AKTIVWV-
X (XRF). O1 avaAuoeig €yivav og S10Kia OUVTAEEWG TTETPWHATOG PE QaouaToueTpo TUTTou Phillips
PW 1220 oto Ivomitouto OpukTtoAoyiag-MeTpoypagiag tou Mavemotnuiou AufoUpyou Xpnaiuo-
TrolwvTag d1EBvA TTpdTUTIA.

4 OPYKTOAOIIA —TIETPOIPA®IA

4.1 Maupokopuon

H gp@dvion auth €xel 1d1aiTepn onuacia KABWS TTAPOUCIACEl TTAPOUOIEG TTAPAYEVETEIG BEIOUX WV
OPUKTWV Kal BEI0aAATWY TTOU ATTAVTWVTAl TOOO 0€ BaBUTEPOUG OPICOVTEG TOU YEITOVIKOU KOITAOUA-
T0G Tou Adou Mépauatog (Lescuyer et al. 2003) 6c0o kal atov Ayio AnunTpio kai OXId ZaTmmwy
(MixanA 1993, Shaw & Constantinides 2001). H petaAAogopia TTou eviotriobnke otnv Béon auth
(Boudoupng & ZkaptréAng 1998) cuvdéetal pe PAEBEG ouuTTayoUS TTUPITIWONG TToU BpiokovTal o€
BaBuTepa oTpwpaATOYPAPIKG TTITTESN KATW aTmd MId {wvn OTTaAITiwoNg o@nvoeidols HOPQNG.
MAeupikd atmd TNV TTUPITIKA €§aAAoiwon avamTiooeTal pia {wvn aAouvitn (TTpoXwpPNUEVN APYIAIKY
eCaNoiwon ocupgwva pe Tnv Tagivéunon Twyv Hayba et al. 1985) mmou xapakTtnpiletal ammd agBovia
ahouvitn, xaAadia kai Aiyo kaoAvitn. H {uvn alouvitn xapaktnpidetal atrd aigbnTtd XaunAdTepeg
ouykevipwoelg o€ SiO, og oxéan pe TNV TTUPITIKA {wvn (= 50% K.B.) Kal augnuéVeg TTEPIEKTIKOTNTEG
oe Al203, K20 kal SOz Adyw TnG agboviag Tou alouvitn (Miv. 1). Evdiagépov TTapouaiadel n meple-
KTIKOTNTO 0€ pOAUBdO TnG avdAuong Tou oAikou deiypatog (PbO=1.5%, deiypa 1516) n otroia 1rpo-
£PXETOI ATTOKAEIOTIKA aTTO TOV aAouvitn. TNV {wvn aAouvith o “aAouvitng” oxnuarticel padi ue xoAa-
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Cia WeudopopPWOEIG GAIVOKPUOTAAAWY TTAAYIOKAGOTWY KAl QPEPIKWY OPUKTWV 1 gival SIACTTApTOg
oTnv KUpla pada 6trou uttdpyel o€ oUP@UON PE PIKPOUG KpuoTaAAoug xaAadia. O “aAouvitng” ouvo-
deveTal atrd o1dNPOTTUPITN.

Mivakag 1. EmAeypéveg xnuikéG avaAlaoeig KUpiwv oToixeiwv (K.B%) Kal IxvooToixeiwv (ppm) atrd uyieiG Kal €-
gaAoiwpévoug payuartiteg MeAitaivag kal Maupokopu@rig-INepduarog.

Sample 1649 1648 1653 V47 V55 ve7 1516
SiOz 65,09 69,20 67,04 55,93 52,96 49,19 51,89
TiO, 0,55 0,62 0,58 0,63 0,51 0,50 1,00
Al,O3 17,15 15,45 16,03 17,21 16,48 15,74 14,79
Fe203 3,94 3,41 5,09 8,14 3,69 3,98 1,87
MnO 0,05 0,01 0,00 0,16 0,01 0,03 0,00
MgO 1,90 0,61 0,40 3,94 0,07 0,05 0,00
CaO 0,64 0,24 0,24 8,23 0,06 0,08 0,18
NazO 3,16 0,00 0,01 2,41 0,31 0,31 0,61
K20 3,01 3,63 3,86 1,14 2,89 4,19 2,26
P20s 0,26 0,32 0,27 0,11 0,15 0,12 0,56
H20+ AA. AA. AA. 0,99 8,26 10,66 10,95
H20- AA. AA. AA. 0,25 1,48 0,18 0,57
SO; 0,52 2,32 3,72 0,00 11,66 15,17 11,61
LOI 3,50 5,63 5,57 1,24 21,40 26,01 23,13
Ba 1056 1120 799 258 402 488 1654
Ce 74 80 68 5 70 69 164
Cu 9 20 58 18 28 <0.A 22
La 57 67 31 17 16 12 28
Nd AA. AA. AA. 10 18 <0.A 53
Pb 49 542 243 16 1396 706 14606
Rb 126 118 134 49 <0.A <0.A 0
Sr 353 180 237 349 518 410 1837
Zn 59 52 15 72 3821 108 12
Zr 214 208 194 62 48 47 162

MEAITAINA: 1649 (TpotTuhimwpévog dakitng), 1648,1653 (Juvn oepIkiTn, TTUPOPUAAITN, didaTropou, “aAouvi-
", c1dnpotrupitn). MAYPOKOPY®H-NEPAMA: V47 (uyiig avdeoitng), V55,V67,1516 ({wvn alouvitn). A.A.:
Agv avaAuBnke, <O.A.: KATW o116 TO OpIo aviXveuoiuotntag. LOI=H,O0+S0O;

Ev1ég Tng {wvng @QAEPIKNAG TTUPITIWONG avaTITUCOOVTAl USPOBEPUIKA AQTUTTOTTAYF TTOU QTTOTE-
AoUvTal atrd TEPAXIO CUPTTAYOUG TTUPITIWONG EVTOG OUVOETIKOU UAIKOU TTAOUGIOU G€ PETAAAIKG Opu-
KTd, xahadia, aAouvitn Kal KaoAvitn. H petaAAo@opia atroTeAsital atmd o1dnpoTrupitn, Japkaaith,
@AUATIVITR, TETPOAESPITN KAl YKOAVTQIEAVTITN. NEEG OPUKTOXNUIKEG HEAETEG ATTO TA TTAPATTAVW OPUKTA
UTTOBEIKVUOUV apXIKr atrdBeon TeTpacdpitn TAouciou og Ag (éwg 15.5%) kal oe Hg (éwg 3.1%) Kai
OTN CUVEXEIQ QOUOTIVITN, PN OTOIXEIOPETPIKOU YKOAVTQIEADITN (€wg 29.3% Te) kai xaAkoTrupiTtn. Xo-
POKTNPIOTIKA €ival n armouagia yaAnvitn fj otroioudnTrote dAAOU PETAAAIKOU OPUKTOU TOU HOAURSOU.
AiCel va avapepBei OTI N TTEPIEKTIKOTNTA o€ TEAAOUpIO €ival N uwnAdTEPN TTOU €xel TTapaTnEnOsei o€
YKOAVTQIEADITEG OTTO TOV BopeloeAAABIKO Xwpo: HIKPOAVAAUOEIG YKOAVTQIEASITWY ATTO TNV TTIOEPUI-
K peTaAhogopia Twy MNeukwy £dwaoav TTEPIEKTIKOTNTEG o€ Te petatu 14,81-20,51% k.. (AApou K.a.
1994), evw atd Tnv Trepioxn Ayiou Anuntpiou/Zamwv 15,95% kB. (Voudouris 1993). O aAouvitng
TTOU cuvodeUel Tn QAERIKN peTaAAoopia TNG Maupokopueng xapakTnpeiletal ammd PIKpoUg poupoe-
OpPIKOUG KPUGTAAAOUG OUXVE pE WEUDOKUBIKA OWn.
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4.2 MeAitaiva

Mpdkeital yia pia eueavion TopPupITikou Cu-Mo trou éxel eTIKaAu@Bei atrd éva udpoBepuikd
ouoTtnua uwnAng Beiwong (Arikas et al. 1990, MéApog k.a. 2001). Mia TTupITIKr) {wvn e¢aAAoiwong
mAoucola og K-Na-oUxo aAouvitn avatrTuooETal OTA avVWTEPA TUAPATA TG EPQAvIoNG. 2Ta BabuTepa
TOTTOYPAPIKA ETTITTESA OTTOU Kal N Trapouaia Twv XoAallakwv GAeBISiwv pue JoAuBdaivitn o TTPWTO-
NiBog €xel uttooTei évtovn OepIKITIWaN Kal apyIAIK eEaAAoiwaon. Mapatnprnkav Ta akéAouba u-
OpoBePUIKA OpUKTA o€ didgopeg avaloyieg: xaAaliag, GePIKITNG Kal TTUPOPUAAITNG, QWOPOPIKAE-
Benkd opukTd TOU apylAiou TTAouoia o€ Ca, Sr, Pb kai Ba, KaoAivitng, diGGTTopo, C10npoTTupitnG Kal
TENOG o€ ixvn Bapitng. XnuIKEG avaAUoElg aTTé GEPIKITIWPEVO UTTON@AIOTEITN TG MeAiTaivag divovTai
oTov Trivaka 1.

5 OPYKTOXHMEIA “AAOYNITQN”

O XNUIOUOG Twv “aAouviTwv” e€eTAOTNKE OTN Bdaon 60 GUVOAIKG UIKpoavaAUoewy. Ta aTTOTEAE-
oMaTa TWV PIKpoavaoAUcewy divovTal aTov mivaka 2 (11 evOeikTiKEG avaAlaoeig). MNa tnv Tagivounon
KOl ovopaTtoAoyia Twv “aAouvITWY” TToU PEAETABNKAV XpNOIUOTTIOINGNKE N TagIivOunon TToU TTPOTA-
Onke atrd Scott (1987).

Mivakag 2. EvOeIKTIKEG pIKpoavaAuaelg Pb-Ca-Sr-Ba-oUxwy @uo@opIKwV-BeKwy Kal K-oUxwv aAouvITwy

MAYPOKOPY®H MEAITAINA
wt % 1 2 3 4 5 6 7 1 2 3 4
K20 5,49 7,60 5,69 0,99 1,42 2,47 1,11 0,02 0,18 0,01 0,20
Na,O 1,51 0,45 0,29 0,27 0,42 0,62 0,36 0,02 0,25 0,01 0,30
Fe,O; 0,23 0,05 0,01 0,00 0,00 0,15 0,14 0,17 0,01 0,00 0,08
Ce0O; 0,00 0,00 0,31 0,76 0,17 0,56 0,46 0,38 0,20 0,42 0,54
Ca0 0,11 0,09 1,23 2,87 3,81 0,96 1,20 2,31 11,23 4,65 7,60
BaO 0,46 0,37 1,30 6,24 2,21 2,87 1,41 4,96 1,45 1,35 8,62
SrO 0,27 0,00 2,10 5,40 6,53 1,86 0,89 4,58 0,67 12,85 0,25
PbO 0,74 2,47 3,10 6,94 2,04 12,80 24,73 17,37 0,81 0,63 2,59
AlL,O3 3,96 3517 34,67 31,72 33,79 3142 27,84 2911 3543 33,14 33,53
SO; 3,62 36,26 32,17 18,91 24,17 2420 18,79 13,14 1891 11,38 18,26
P20s 0,33 0,25 3,79 13,31 11,17 8,30 10,73 16,10 16,66 22,08 14,96
Total 85,72 82,71 84,66 87,41 8573 86,21 87,76 88,16 8580 86,52 86,93
ApiBudg 16vTwy otn Baon 11 oguydvwy
K 0.48 0.71 0.53 0.10 0.13 0.25 0.12 0.00 0.02 0.00 0.02
Na 0.20 0.06 0.04 0.04 0.06 0.09 0.06 0.00 0.04 0.00 0.04
Ca 0.01 0.01 0.10 0.24 0.30 0.12 0.11 0.21 0.85 0.38 0.61
Ba 0.01 0.01 0.04 0.19 0.06 0.09 0.05 0.17 0.04 0.04 0.26
Sr 0.01 0.00 0.09 0.25 0.28 0.09 0.05 0.23 0.03 0.57 0.01
Pb 0.01 0.05 0.06 0.15 0.04 0.28 0.59 0.40 0.02 0.01 0.05
Ce 0.00 0.00 0.01 0.02 0.01 0.00 0.02 0.01 0.00 0.01 0.02
Al 3.06 3.03 3.00 2.96 2.95 2.98 2.89 2.97 2.96 2.98 2.98
Fe 0.01 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.00 0.00 0.00
S 1.98 1.99 1.77 1.13 1.43 1.46 1.24 0.85 1.01 0.65 1.03
P 0.02 0.02 0.24 0.89 0.70 0.57 0.80 1.18 1.00 1.42 0.95
MAYPOKOPY®H: 1. K-Na-oUxog @AeBIkdg ahouvitng, 2-3. K-oUxol aAouviTeg atrd TTEPIPEPEIR PUOPOPIKWV-

Benkwv, 4-7. @LoPopPIKA-Beikd utro pop@r TTuprivwy. MEAITAINA: 1-4. @uwo@opIKA-Beikd 0pukTd atré BEon ye-
TaAAo@opiag poAuBdaiviTn.
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5.1  Maupokopuon

O1 pikpoavaAuoeig édwaoav aagr d1aQopOoTTIoiNcN TOU XNMICHOU TwV WeUBOKURBIKWY QAERIKWV
aAouvITWV TTou ouvodelouv Tn PeTaAAO@Opia atrd Toug “aAouviTeg” TNG TTAEUPIKAG eEaAAoiwong Tou
TIETPWHOTOG. Z€ OTI APOopd TouG WeUudOoKUBIKOUG alouviTeg, auToi eival Na-ouxol alouviteg TTAoUGI0I
oe K (4.9-7.4% KkB), evw Ol TTEPIEKTIKOTNTEG OTA UTTOAOITTA OTOIXEIO £XOUV WG aKoAouBwg: Na O
(0.1-1.5%), CaO (<0.4%) BaO (0.4-0.9%), SrO (<0.7%), PbO (0.3-3.2%), ka1 P2Os (0.02-1.4%). O
uéoog XNHIKOG TUTTOG TWV AAOUVITWV auTwv givai:
Ko.51Nag.10Cao.01Bao.01Sr0.01Pbo.o1(Al3.05F€0.01)(SO4)2.02(PO4)0.02. AvTiBeTa o1 “ahouviteg” amd tn {wvn
TIAEUPIKAG e€aAoiwang SiagopoTrolouvTal o€ U0 OUAdEG: (a) O TTUPAVEG KPUOTAAAWY TTOU Xapa-
KTnpiCovrtar  amd  XnUIKA  avopoloyéveld  Kal  TrepIAapfBdvouv  Pb-oUxoug  aAouviteg
[Ko.35Pbo.10Sr0.09Ca0.07Na0.06Bao.02Ce€0.01Ndo.01(Al2.95F€0.01)(SO4)1.86(POa)o.19], K-oUxoug XIvodaAiTeG
[Pbo 59K0.12Ca0.11Na0.06Sr0.05Ba0.0sCe0.02(Al2.89F €0.01)(SO4)1.24(POs)o.s0], Ba-oUxoug oBavutrepyiteg-
YouvTXaoUCeiTeS [Sro 25Cap 24Ban.19Pbo 15Ko0.10Na0.04C€0.02(Al2.96)(SO4)1.13(PO4)o.89] Kal K-oUxoug you-
vrxaou(eiteg-oBavuTtepyiteg [Cao 30Sro.28Ko.13Bao.0sNan.0sPbo.04Ceo.01(Al2.95)(SO4)1.43(PO4)o.70] ko (B)
o€ TTEPIPEPEIOKES CWVEG OTTOU aTTavToUV K-oUyol aAouviteg TTAouaiol o€ Ca-Pb pe péco xnuiko TUtmo
Ko.48Ca0.09Pbo.09Sr0.08Ban.04Nao.04(Al3)(SO4)1.79(POa4)o.23.

H karavopur Twv oToixeiwv Al, P, Ba, Pb, S, K, Ca, Si kabwg kai n mpoavagpepBeioa {wvwon o€
“alouviteg” atrd TNV e€aAAoiwaon Tou TTAEUPIKOU TTETPWHATOS TNG MAUPOKOPU®PRG ival eu@avig oTig
MIKpopwToypagies odpwaong (SEM) Tou oxAuartog 1. ZTIG @wToypagieg oApwang Ol QWTEIVEG TTE-
PIOXEG TTOPOUCIAZOUV UEYOAUTEPEG GUYKEVTPWOEIG XNUIKWY OTOIXEIWY OTTO TIG OKOTEIVOTEPES TTEPIO-
X€G. ZT10 oxnua 1 arreikovidovral dU0 OXETIKA PeyaAUTEPOI KpUaTaAAol “aAouvitn”, ol otroiol TTepl-
aToixi¢ovral atrd TARB0G PIKPWYV KOKKWY aAouvith Kal xoAadia. H emi@dveia Tou KOAUTITETAI aTTd
aAouViTN @aiveTal MO £vTova OTNV KATAVOUF) TOU S (01 HAUPEG TTEPIOXEG TNG EIKOVOG XapaKTnpifouv
EMPAVEIEG TTOU KOAUTTTOVTAI ATTO MIKPOKPUOTAAAIKG xaAadia Kal €ival EUQAVEIGC GTNV KATAVOUR TOU
Si). O1 katavouég Tou P, kaBwg etmiong kai o1 katavouég Tou Ca kai Ba deixvouv 611 01 Qua@OopIKEG-
aoBeoTolxeg-Bapiouxes mapalAayég (Ba-oUxol youvtxaouleiteg — oRavuTTepyiTEG) XapaKkTnpifouv
KUPIWG TO E0WTEPIKO PEPOG TWV OXETIKA PEYQAUTEPWY KPUOTAAAWY Tou “aAouvitn” evw aTToucId-
Couv OTO PEYOAUTEPO PEPOG TNG TTEPIPEPEIAKNG ETTIQAVEIAG TTOU KAAUTITETAI ATTO TOUG OXETIKA I-
KpoUg KpuoTaAAoug alouvitn. H katavopr] Tou K utrodeikvUel T CUPPETOXH TOU KaAIoUXou-B¢giikoU
aAouvitn onv e§WTEPIKA WV TWV OXETIKA HEYOAUTEPWY KPUOTAAAWY Kal OTNV TTEPIPEPEIOKK] ETTIPA-
VEIQ TTOU KOAUTITETAI OTTO MIKPOKPUOTAAAIKO aAouvitn. TEAOG 0 WOAURBDOOG deixvel akavovioTn CUE-
TOXN OTIG JIAQOoPES TTAPAAAQYEG KAl € OAN TNV ETMIQAVEIQ TTOU KAAUTITETAI OTTO aAouvitn, evioUToIg
€ival EUTTAOUTIOPEVOG OTOUG TTUPKHVEG TWV PEYOAUTEPWY KPUOTAAAWY (XIVOOANITEG).

Zxnua 1. MikpogpwTtoypapieg odpwaong (SEM) pe katavour Twv aToixeiwv Al, S, P, K, Ba, Ca, Pb ka1 Si o€ kpU-
oTaAhoug “aAouvitn” TG Maupokopu®ng. MAGTog pwToypagiag = 200um.
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5.2 MeAitaiva

21NV eppavion TG MeAiTaivag evroTrioTnkav TpIWV €I0WV “aAouviteg”: (a) K-Na-oUxol alouviteg
Ol OTTOI0I CUVAVTWVTOI O€ HEYAAEG TTEPIEKTIKOTNTEG OTA AVWTEPA TOTTOYPAPIKA TTiTTEDA, (B) Ca-ouxol
VATPOAAOUVITEG O€ EVOIAUETA TOTTOYPAPIKA ETTITTEDA Kal (Y) O OXETIKA UIKPOTEPEG TTEPIEKTIKOTNTEG
PWOPOPIKA-OEIKA OPUKTA OTA KATWTEPA TOTTOYPAPIKA ETTITTEdA OTTOU Kol N PETAAAO@OpPiIa HOAU-
Bdaivitn. O1 K-Na-oUxo1 aAouviteg xapakTnpiovral atrd uwnAég eplekTiIkOTNTEG 0 K20 (5.5-8.2%),
Naz0 (1-2.8%), evw o1 ouykevTpwaelg oe BaO, CaO, SrO, P,0s cival oxeTika xaunAég. O péoog xn-
MIkdG TOTTOG €ivan Ko gsNao 22Bao.05Ca0.01Sr0.01(Al2.08)(SO4)1.97(PO4)o.0s.  AlOoNUEiWTN €ival n atTou-
oia Pb amd toug K-Na-ouxoug alouviteg Tng MeAitaivag. O1 Ca-oUxol vaTPOaAOUVITEG TTAPOUCIA-
Couv augnon Twv ouykevipwoewyv oe CaO (1.4-2.7%), BaO (0.9-3.5%), SrO (0.7-1.3%) ka1 P2Os
(1.9-6.7%). Kai €dw n ouykévipwon oe PbO eivar apeAntéa. O péoog xnuikdg TUTTOG E€ival
Nao 50Ko.13Ca0.12Ba0.05Sr0.04Ce€0.01(Al3.01F€0.02)(SO4)1.76(PO4)0 24.

Z1a XapnAdTepa ToTroypa@ikd anueia (61rou Kai n peTaAAo@opia poAufdaivitn) o “aAouvitng” é-
X€l aouvnBioTn oUoTaon, TToU KupaiveTal JeTagu Tou Pb-oUxou XivadaAitn, Tou Ca-ouxou Nouvtxa-
ouleitn kal Tou Sr-oUxou ZBavutrepyitn. OI QVTIOTOIXEG OVWTEPEG TIYEG TTOU METPABNKAV E€ival
PbO=17.4%, Ca0=11.2% ka1 SrO=12.8% ([Miv. 2). O uéAuBdog cuppETEXEI KOl OTA akpaia PEAN Tou
youvtxaougeitn kai oBavutrepyitn (Miv. 2, avaAdoeig 2 & 3 avTioToIXa) Kal e UWPNAOTEPEG TTEPIEKTI-
KOTNTEG OTOUG €VOIAUETOUG TUTTOUG, OTTWG TT.X. Tou Ca-Ba-ouxou “ahouvitn” (Miv. 2, avdAuon 4,
Pb0O=2.6%). AvaAuTikéTepa, n TTAEIOVOTNTA TwV “aAouviTwv” NG MeAiTalvag aviAKel oTnv Katnyopia
TOU youvTxaouleitn: xapakTtnpi¢ovral amé kuplapyia CaO (10.7-11.2%), PbO (<1.4%), SrO (<1%),
BaO (<2.4%), kai uywnAég ouykevipwoelg o€ P20s (~17%). O péoog xnuikdg TUTTOG E€ival
Cao,83Bao,05Navo4SI"oA03Pbo,ozKvo1Ceom(A|2,g5)(SO4)1Aoz(PO4)1,oo. H U'ITOKGT(XOT(IOT] Tou Ca amo Ba
OTOUG YOUVTX0ou(giTeg odnyei Ba-ouxoug youvtxaouleiteg pe CaO (6-9.9%), BaO (4.3-12.01%),
SrO  (0.2-1.3%), PbO (1.3-2.6%) «kar P20s (14.2-15%) pe péoo xnuIkG  TOTTO
Cap 59Bag 27Nap.06Pbo.04Ko.02C€0.02Sr0.01(Al2.06)(SO4)1.05(PO4)osa. ZTEPEG  dlaAUPATA  KPAVOAAAITN-
@Aopevaitn-ykoiyiagitn xapaktnpifovral ammd onuavtikr augnon ato Cex03 (4.9-7.9%), yeiwon Twv
TIHWV Tou Cal (4.8-6.3%), SrO (2-2.3%), PbO (1.1-1.4%) ka1 TIg uynAoTEPES TIPEG P20s (20.6-
23.0%) JE péGO XI’]HIK(") TUTTO Cao,4eceo,1gsro,mevosBao,ozKomNaom(A|2,96)(SO4)0,61(PO4)1A49. Ao
TIG MIKPOAVAAUCEIG BIATTIOTWONKAV €TTioNg OTEPEd dloAUpaTa PETAEU XIVOBOAITN — ofavutrepyitn —
youvTxaou(egitn TAoUoia o€ Ba, Tou amoTeAolv Kal Ta TTI0 evOIAQEPOVTA PEAN TNG OPUKTOAOYIKAG
Tapayéveang TnG MeAitaivag. EvOelkTIKG ava@épovtal ol TTepPIEKTIKOTNTEG o€ CaO (2.3-2.4%), BaO
(3.5-5%), SrO (4.6-7.1%) PbO (14.7-17.4%) ka1 P2Os (15.3-16%) kai 0 PECOG XNMUIKOG TUTTOG
Pbo.37Sr0.27Cao.21Bag.15Ce0.01(Al2.96)(SO4)0.88(POa4)1.15. TEAOG 0TN MeAiTaiva evrotrioTnkav Kal oTeped
SdloAUpoTa  ofavutrepyitn  —  youvtxoougeitn (e SrO  12.85%) «kai  xnuikd  TUTTO
Sro.57Ca0.38Ba0.04Pbo.01Ce0.01(Al2.98)(SO4)0.65(PO4)1.42 KOBWG KAl YOUVTXAOUCEITN — oBavuTtrepyitn, (U
2.34% PbO) kai xnuikd T1UTT0 Cag 57Sr0.23Nao.09Pbo.osBao.0aCeo.02Ko.01(Al2.96)(SO4)1.08(PO4)o.94.

Z¢ avTigTolxia pe Toug “aAouviteg” TNG MAupPOKOPUPAG, Ta QWoPOopIKA/Beikd opukTd TnG MeAi-
Tavag Trapouaiadouv eviuTtwaolakr {wvwon ota otoixeia Al, P, S, Ca, Ba, Sr, Pb 6mmwg gaiveral
aTo oxAua 2.

ZxAua 2. Eikéva omoBoavakAwpevwy nAektpoviwv (BSE) kai karavour Twv oToixeiwv Pb, Ba, Ca, Sr, P, o¢
PWOPOPIKA-BeNKE opukTd TNG MeAiTaivag (SEM). MAdTog pwtoypagiag = 200um.

ATTO TIG QwToypaies odpwaong @aivetal kabapd o1l Ta Pb-oUxa péAn atravrolv oTov TTUpAva
TWV KPUOTAAAWYV VW Ta TTEPIBWPIA TWV KPUOTAAAWY O€ YEVIKEG YPAUMES TTAPOUCIAZOUV XAUNAOTE-
peg TIYEG o€ Pb. Metd atmd pia apyikfy amréBeon ofavutrepyitn, atroTiBeTal XIvodaAiTng, OTn ouvé-
XEIQ OBAVUTTEPYITNG-YOUVTXOOULEITNG Kal TEAOG Ba-oUxog youvTxaoudeitng.

A6 Ta TPIAdIKA dlayPAUUATA TOU OXAMOTOG 3 KATAAYOUUE OTa akOAouba, ae OTI apopd TIG U-
TTOKOTOOTACEIS OTOIXEIWV OTOUG “OAouviTEG” TTOU gpeuvhONKav: H utTokaTdoTaon Twv HovVooBevwy
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16viwv K+Na a1é T1a 8106evr) Ca, Ba, Sr, Pb, Aappdvel xwpa pe Tautdxpovn utToKatdoToon S04*
amo PO4%. O aAouviteg TNG MaupokopuPrg xapaktnpigovral ammd peyaAuTepn avaioyia K-ouxwv
peAwv og axéon pe TN MeAitaiva. Evwy otn MeAitaiva utrdpxel TTARPNG 1I06op@n oeipd PETagy you-
vTxaoudeitn-oRavutrepyitn, otn Maupokopu@r] atravTolv oTeped OlaAUpATa PETAEU TWV OUAdWY
TOu aAouvitn Kal youvtxaoudeitn. Movo Tpia deiypata otn MeAitaiva gival oteped dioAlpata xivada-
AiTn-youvtxaouleitn-oBavutrepyitn o€ avtiBeon pe 1N Maupokopu@r] TTou UTTapxel HeyaAn Olaku-
pjavon TIJwv Tou Pb pe ouvétteia o1 “alouviteg” va troikidouv petaéu Pb-ouxou ahouvitn, K-oUyou
XIVOOOAITN, pe oTaBepr avaldyia Ca/Sr.

K+Na K+Na
&
*
e
(@)
(e"Y
O
<
®
Co @ooo oA
S K+Na P Sr+BatPh  KtNa Ca Ca Pb Sr
11]
O
O
o % +QF.- #9# Y\ oSN
S P Sr+Ba+Pb Ca Ca Sr

ZxApa 3. Tpiadika diaypdupaTa, TTapoucidfouv UTTOKAOTATEIG OTOIXEIWV aToug “aAouviteg” TG Maupokopu@ng
Kal MeAitaivag. 1. Maupokopu®n (eTTavw O€Ipd): pwoPopIka-Beikd (avoixToi kUkAol), K-oUuxol alouviteg pe Ca-
Pb (kAeioToi KUkAol), pAeBikoi K-Na-oUxol alouviteg pe petahhogopia (poupor kar Tpiywva). 2. MeAitaiva (katw
o€Ipd): YOuvTxaou(eiTeg Kal Ba-oUxol youvtxaou(giteg (oTaupoi), oTeped SiaAlpaTta XIVODaAITn — youvTXaoudeiTn
— ofavutrepyitn — @Aopevoitn (avoixtoi poupol), K-Na-ouxol alouviteg (avatroda Tpiywva), Ca-oUxol vaTpoa-
Aouviteg (avoixTa TETPAywva).

6 ZYMIMEPAXMATA

O1 800 guPAVIOEIG TWV OPUKTWYV TNG UTTEPOUAdAG TOoUu aAouvitn TTou eEeTdoTNKAV OTa TTAQicIa
TNG TTapolong epyaaciag Tapoucialouyv, TTapd TIG dIaPopES a€ OTI APOoPd TO TTETPWHA EVIOTH Kl TIG
USPOBEPUIKEG OPUKTOAOYIKEG TTAPAYEVEDEIG, ECQIPETIKA UWNAEG TIHEG O€ POAUBBO OTOUG TTUPHVEG
TWV KPUGTAAWYV TTOU €peuvAOnKav. ZUYKPITIKA ava@épovTal TINEG HOAUBDOU o€ TTUPHVES “OAOuVI-
TwV” amd dAeg eppavioelg €éwg 10% k.B. (Li et al. 1992). O1 augnuéveg Tipég oe Pb amé tnv Mau-
pokopu®n eRERaILIVOVTAI OTTO TIG AVTIOTOIXEG TIEG OTTWG TTPOKUTITOUV ATTO XNMIKA avaAucn OAI-
KoU TTETPWUOTOG.

Z0pgwva pe Dill (2001) Ta @wo@opIkAa-Belkd opuKTd TNG UTTEPOUADAG TOU aAouvitn oxnuarTifo-
VTaI KATW OTTO €va PeYAAO €UPOG YEWAOYIKWYV TTEPIBAAOVTWY (UETOPOPPIKO, HAYUATIKO, ICNUaTOYE-
VEG). ATTOTIOEVTal JECW UTTOYEVETIKWY OGO KOl UTTEPYEVETIKWY BIAdIKATIWY Kal GXNMaTi(ouv TTOAU-
TIAOKEG O€IPEG OTEPEWV OIGAUNATWY. € TTOPQUPITIKOU Kal €TMOEPUIKOU TUTTOU KOITACUATA T
PWOPOPIKA-OEIKA OPUKTA TNG UTTEPONADAGS TOU aAouviTn UTTopoUv va axnuaTticBolv og éva UTToye-
VETIKO POYHATIKO-UBPOBEPUIKO TTEPIBAANOV Kal €XOuv TTEPIYPO@Ei aTTd KoITdopaTta OTTwg To Ro-
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dalquilar/loTravia (Aribas et al. 1995), Lepanto/®iAimrmriveg (Hedenquist et al. 1998), Baquio
district/®ihirmriveg (Aoki et al. 1993), El Salvador/XIAj (Watanabe & Hedenquist 2001), Summit-
ville/Colorado, La Granja/llepou, La Escondida/XiAf (Stoffregen & Alpers 1987). Ztnv mepioxn NG
KaptmaBo-BaAkavikig OpUKTA TNG UTTEPONASAS TOU OAOUVITN €XOUV PEXPI TWPA TTEPIYPAPEi atd Ta
6pn Valence tng Ouyyapiag kai To Koitagua xpuooU Podpolom 1ng ZAoBakiag (Bajnoczi et al. 2001,
2003) kar amd 10 Chelopech, Assarel, Breznik, Sarnitsa, Boukovo, Peletovo tng BouAyapiag
(Lerouge et al. 2003). Ta opuKTd AUTA OTTO TIG TIPOAVAPEPBEITESG EPPAVIOEIS gival OTEPEd SIaAUPATA
Ca, Sr, Ba, K, Na, REE petafl akpaiwv JeEAWV Twv OPEdwv aAouviTn, youvtXaouleitn, kpavOaAAi-
. MAAIoTa Ta OPUKTA QUTA ATTAVTOUV UTTO HOP@K TTUPKVWY TTOU €ival EUTTAOUTIOUEVOI OE PO, Kai
oge 0100¢evr| katiovta o1 oTroiol TTEPIBAAAOVTAI ATTO GAOUVITEG TNG OEIPAG AAOUVITN-vaTpOoaAaouviTn,
OTTWG Kail OTIG dUO EPPAVITEIG TTOU TTEPIYPAPOVTAI GTNV TTAPOUTA MEAETN.

Ta atmmoTeAéopaTa TwWV EPEUVWYV aTTO TIG guPavioelg Maupokopu@rg kal MeAiTaivag deixvouv
£€va PeYAAO €UPOG XNUIOKOU yia Toug “oAouviTeg” TTou PeAeTHONKav. Ta @wo@opIKE-B€lKd OpuUKTA
TTOU TrEPIypd@ovTal gival oTeped dIOAUPATA EVTOG TNG OPADdOG TOU YOUVTXOOULEITN Kal TTEPIOPIoUEVA
oTePEG SIOAUMOTA PETAEU TWV OPUKTWYV TNG OPAdAG aAOUVIiTH Kal yOuvTXaoudeiTn Kabwg Kal you-
vrxaoudeitn kai kpavdaAAitn. O1 (wvwaoelg ogeilovtal ae SIAQOPOTIOINTEIG OTOV XNUIGHSO TwV U-
OpoBepUIKWV SloAUpaTwY TTou TTEPIBAAAOUV TOUG KPUGTAAAOUG Tou aAouvitn: pia {wvwaon 6a Ptro-
poloe va ATtav ammoTéAeoua OPaCTIKWV HETOBOAWYV oOTn oloTacn Tou peucToU eite Adyw
dlakupdvoewy 0Tn oUOTOCN TOU EI0EPXOUEVOU PEUOTOU €iTE AOYyw aATTOTOUNG OTTOBE0NG KATTOIOG
OPUKTAG @AongG.

21N MeAitaiva n apxikn ePQAavicn TTOPPUPITIKAG HETOAAOPOPIAS HOAUBDaIVITN ETTIKAAU@ONKE aTTO
6&iva SloAUpaTa HayHaTIKAG—UdPOBEPUIKAG TTPOEAEUONG OTTWG UTTOEIKVUEI N TTOPAYEVESN XOAAC-
a+0ePIKITN+HTUPOPUAAITN+OIAOTTOPOU+PWOPOPIKWV-BEIKWY OpUKTWYV. H TTapayéveon autrh oxnuo-
TioBnke og Beppokpaaieg 285° - 320°C amd 6&iva dloAUparta Tou TTporABav ETeita ammd oupTTU-
KvWwon HOyHoTIKWV agpiwv TTAouoiwv oe HCI kai oe SO, 1TOoU OTTeAEUBEpWOBNKAY OTTO TNV
utron@aioTeiaky digioduon. Ta uOPOPIKA-OEIKG OPUKTA aTTOTEBNKAV O€ £va apxIKO OTAdIO Adyw
SIdAuONG TTPWTOYEVOUG aTTaTiTn Kol GAAWY CUOTATIKWY TTAOUCIWV O aAKAAIO Kal GAKOAIKEG yaieg
atré Ta 6¢iva payuaTika—udpoBeppikd diaAuuata (Stoffregen & Alpers 1987). H ammd6ean Na-ouxwv
aAoUVITWV O€ UYPNAOTEPA TOTTOYPAQIKG eTTiTTEdA EAQRBE XWpa TBavOv o BEPUOKPATIEG YUPW OTOUG
250°C atrd 6¢iva—Beinkd diloAupata TTou TTpoékuyav Adyw Tng didotraong HCI kal H2SO4 kaTtw artrd
Toug 300°C (oupgwva pe dedopéva arro Watanabe & Hedenquist 2001).

>1n Maupokopu®r] n TTOPOUCIa PUWOPOPIKWV-OEIKWY OPUKTWYV TNG UTTEPOUADOG TOU aAouvitn
UTTO HOPYN TTUPAVWY Ot ouvnBIouévOoug aAOUVITEG UTTOOEIKVUEL €TTIONG PAYUOTIKA—USPOBEPUIKNA
TpoéAeuan. H atrouaia atmd Tn Tapayévean TTUPOPUAAITN Kal SIACTTOPOU TTEPIOPIZEl TNV aPXIKK O-
TTOOEON PWOPOPIKWV-OEIKWY OPUKTWY 0€ Bepuokpaaieg TTepi Toug 250°C (ouugwva pe Watanabe
& Hedenquist 2001). O1 e€wTepIKEG CWVEG OUVNBICPEVOU KAVOVIKOU aAouviTh oxnuatiobnkav o€ éva
METaYEVEOTEPO OTABIO ATTO £viova dIABPWTIKA, OLEIdWTIKA Kal 6&Iva—Beikd dloAUyaTa o€ avTioTolxia
JE TNV TrEPITTTWON TNG MeAiTaivag, o€ xapunAoTepeg Bepuokpacieg (Trepi Toug 200°C).

Z¢ OTI a@opd Toug WeUdOKUPIKOUG aAouviTeEG TTOU ouvodelouv Tn JeTaAldogopia TnG Maupoko-
PUPAG TTIOTEUETAI OTI ATTOTEONKAV O€ €va UTTOYEVETIKO TTEPIBAAAOV a@OU CUN@UOVTAl PE METAAAIKG
OPUKTA. AvtioToixol yweudokuBikoi ahouviteg atmd Tn BouAyapia eivalr payuatikAg-udpoBepuIKAg
TTpoéAeuong pe Baon 1ocoToTrikG dedopéva (Lerouge et al. 2003).

O1 yoAuBdouxol alouviteg Kal Ta oTeped dlaAlpata XIvodaAitn-youvtxaouleitn Ba ptropoucav
va éxouv oxXnuaTioBbei Adyw euTTAOUTIONOU TwV UBPOBEPUIKWY SIOAUPATWY KOBWG auTd diatrépacav
petaAAogopia TTAoucia ae Pb. BéBaia 1600 otn Maupokopu@r 6co kal aTn MeAiTaiva XapakTnpIaTi-
KR €ival n atrouagia yaAnvitn, evioUToig xwpic dedopuéva atmd yewTproelig Ogv eival duvartdv va Tri-
aTtoTtroin®ei n UTTapén fj un ToU TTAPATTAVW OPUKTOU.

Eival yvwoTé 611 01 ahouviteg atroTeAoUV KUpPIA TTPOIOVTA TWV USPOBEPUIKWY EEAANOICEWY TWV
TpiToyevwv n@aioTeItwyv otn Opdkn (Michael et al. 1995, Boudoupng & Apikag 1998). MNa TpwTn
@opa yiveTal OHWG yVwaoTH N UTTapgn JoAUBSOUXwWV PEAWV TNG TTOAUTTAOKNG OUAdaG TOU aAouvitn
udpOBEPUIKAG Yéveang, OXI MOVO yia TV Opdkn aAAd Kal yia 6An Tnv Kaptrabo-BaAkavikr. Mapo-
Joiol Pb-oUxol ahouviteg avapévovTal oTig Juveg évtovng apyiAIKAG eEaAAoiwaong Tou ouvodslouv
peTaAAo@opieg uPnARG Beiwong T6o0 o€ €MBEPUIKG 0G0 Kal TTOPPUPIKA TTEPIBAANOVTa OTn @pdkn.
H opuktoxnuikr] PEAETN Twv “OAouvITWV” Kal 0 AAANEG gpavioelg TNG Opdkng Kail Tou EAAadikoU
XWpPou ToTeUETaN OTI PuTTopEi va dwaoel TTAnpopopieg o€ OTI APoPd TIG UPNAEG TTEPIEKTIKOTNTEG TWV
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“alouviTwv” og HOAUBSO, Kal YEVIKA TIG OUVONKEG YEVEONG ETTIOEPUIKWYV KAl TTOPPUPITIKOU TUTTOU ME-
TaAAo@opiwv oTov EANaBIKO XWpo.
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ABSTRACT

PLUMBIAN “ALUNITES” IN HYDROTHERMAL ALTERATION ZONES OF
EPITHERMAL AND PORPHYRY TYPE MINERALIZATIONS IN W. THRACE

Voudouris P." , Arikas K.2, and Katerinopoulos A. !
! Department of Mineralogy — Petrology, Faculty of Geology, University of Athens, 15784 Athens,
voudouris@geo.uoa.gr

Mineralogisch — Petrographisches Institut, Universitat Hamburg, D-20146, Hamburg,
mi9a004@mineralogie.uni-hamburg.de

In this study a new occurrence of Pb-rich members of the alunite supergroup minerals is de-
scribed. The “alunites” were traced in advanced argilic alteration zones of epithermal and porphyry
type mineralizations in W. Thrace/(Greece). These “alunites” are Ca-Sr-Ba-Pb-rich phosphates-
sulfates and represent solid solutions between members of the alunite, woodhouseite and crandal-
lite group minerals. The highest concentrations of PbO in the Mavrokoryfi and Melitaina alunites are
24.7% and 17.4% respectively. The plumbian phosphates-sulfates occur in the cores of the crystals
and are surrounded by common K-Na-rich alunites in Mavrokoryfi and Ba-rich woodhouseite in Me-
litena, an indication that they were formed in a magmatic-hydrothermal environment after dissolu-
tion of apatite and feldspars by phosphate-sulphate rich solutions. The mineral-chemistry of these
“alunites” can provide information regarding the genesis of the advanced argilic alteration zones in
Greece, and help us in the distinction of the epithermal from deep porphyry style environments.
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