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MEPIAHWH

E€etdletal n yewxnueia TWV PIYPATITIWPEVWY PETAICNUATWY TwV evoTATWY MnNynRg kai Kapabo-
dwpou Ta OTToia ATTOTEAOUV ATTOKOPMEVA TUAMATA NTTEIPWTIKOU @AoIoU TTou TTapeUBAAAovTal HETAEU
MEAWV TOU OQEIOAIBIKOU CUUTTAEYUATOG TNG MEUYEARG.

ATTO TN YEWXNUIKI MEAETN TTPOKUTTTEI OTI OI KUPIEG AvTIOPACEIS TAENG KAl ATTOCUUTTIEONG TTOU TTE-
piypd@ouv TNV XaunAng Trieong — uwnAng BepuoKpaciag PETANOPPWON TWV UETAICNUATWY Kal N
KAQOUATWON TWV ETTOUCIWOWY OPUKTWYV PETAEU PECTITWV Kal ASUKOOWHATWY KaTd Tn diadikaoia Tng
MEPIKAG TAENG puBpiCouv TNV KOTAVOUR KUPiWV OTOIXEIWV Kal IXVOOTOIXEIWV PETAEU PECTITWY, HECO-
OWHATWY Kal ASUKOOWHATWV.

EmmAéov, N CUUTTANPWHATIKA YEWXNUIKN CUYKAION PECTITWV KAl AEUKOCWUATWY WG TTPOG TA
Jecoowpata Kai N TPOROAAR TwV AEUKOCWHATWY KOVTA OTa €AGXIOTA TWV XOUNAWY Kal PETaiwY
mETEWY TOOO OTO ATTAOYPAVITIKG OG0 Kal 0To UTTEPAPYIAIKO cuoTnua Ab — Qz — Or, pe €gaipeon 10
ypavitn Tng MNAaTavidg o otroiog TTapouciadel Ioxupr amokAion atrd 1o BepuIkd eAdXIOTO, EVIOXUEI TO
UNXAVIOUO TNG PEPIKAG TAENG WG aiTIo dnuioupyiag Twv PiypaTitwy MNnyng kai Kapabédwpou.

1 EIZArQrH

O1 egvotnTeg MnyAg kai Kapabddwpou (Zx. 1) atmrotedolv Tn BopeidTepn eu@avion tng uwvng
Stip-Agio0 oTov eAANVIKO xwpo (6TTwg auTr opicBnke atd Tov Kockel 1986). Mpodkeital yia dUo a-
TTOKOMMEVA TUAMATA NTTEIPWTIKOU PAOIOU TToU TTapeMBAAAOVTal JETAEU PEAWV TOU AvATOAIKOU TUM-
HoTOG TOU 0PEeIoAIBIKOU oUPTTAéyuaTOG TNG MeuyeAng (Bebien 1982).

Ta 800 nmelpwTIKA TEPdYXN dlaTNPOUV eVOEIEEIG NEPIKAG TAENG KOl ATTOCUMTTIEGNG TTOU CUVOEO-
vTal ge B€puavan, €KTaon Kal AETTTUVOT TOU NTTEIPWTIKOU @AoIoU. H eTTidpacn eKTATIKWY TACEWY O€
NTTEIPWTIKO QAOIO UTTEPKEIPEVO HIag Cwvng uttopUBiong, n dvodog ThG aabevoo@aipag aTov oTTicBo-
TOEEIO XWPO Kal N TTPOoBNKN BAacaATIKWY paypdtwy otn Bdon Tng AiBéopaipag ammoTéAecav Ta Ba-
OIKG aiTia AETTTUVONG Kal B€puavong Tou NTTEIPWTIKOU @AoIOU. To BepUIKO-EKTATIKO YEYOVOG 00MyNnoe
TeENIKG oTn SlapTreph PN Tou NTTEIPWTIKOU PAolou, aTn digioduan Kal éKXuon BACAATIKWY Yayud-
TWV Kal oTn dnuioupyia Tng TePIBwpIakis Balacoag Tng MeuyeAdg (Zachariadou & Dimitriadis
1994).

H 1rapeuBoAn pikpoU tréyxoug padioAapioUxwy TTUPITIKWY Kal apyIAIKWV ICNHATWY 0@opdiag n-
Aikiag (Danelian et al. 1996) oTig pagiAapoeideic ekxUoelg Twv Eufwvwy @avepwvel 0TI N TTEPIOW-
piakf BdAacoa TG MeuyeAng cixe OnuioupynBei kal Tpo@odoTolvTav Katd To Avw loupadcikd ue 1A-
JoTa TOGO OTTO TN YEITOVIKY NTTEIPWTIKY KOTWw@EPEIA, 600 Kal atmmd €va neaioTtelokd 1¢o (Mdiko,
Danelian et al. 1996), evwy o Robertson (2002) déxetal Tn yéveon Twv Avw 10UPACIKWY OPEIOAIBWY
™G IMHOB o€ pia epiBwpiakr Aekdvn TUtTou Avewv TTavw atréd pia Tpog Bopd Cwvn uttopubiong
KATW atod 1o voTio TTepIBwplo TG Eupaciag.

FpaviTikd cwuaTta TTou dnuioupynRdnkav amd Tn MEPIKN TAEN Twv 1o yoviuwy AIBoAoyiwy Kal
atrd TN dIa@opoTToinan BACAATIKWY hayudaTwy TTou dicicducav o€ PIKPOTEPA BABN TNG NTTEIPWTIKAG
NB6cpaIpag TOTTOBETABNKAV O€ EKTATIKA VOiyHaTa KOTA PAKOG BECIOOTPOQWY pNYHATWY 0pICOVTIOG
METATOTTIONG. ETTAVadpacTnpIoTroinon autwy Twv pnyudaTwy Katéd tnv avtiBetn ¢opd odAynoe oTov
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TTEPIOPIOHPO Kal TEAIKG OTNV TTPOCAPTNON TNG WKEAVIOG AeKAvNng TNG MeuyeAng oTo TTEPIBWPIO TNG
Eupaciag (Zachariadou & Dimitriadis 1995).
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ExApa 1. M'ewAoyikdg XapTng (Baoiopévog ae Mercier 1968, Bebien 1982, ITME 1982, 1993 kai o€ diké pog de-
dopéva) Tou BopeIdTEPOU THAPATOG TNG (wivng Stip-Agiol aTov EAANVIKG XWPO. XTO XAPTN GNUEIWVOVTAl O EVOTN-
1e6 MNnynig (P) kail Kapabodwpou (K).

2 KYPIEZ AIOOAOTIEZ KAI IETOAOTIKA XAPAKTHPIZTIKA

Mia troikiAia AiBoAoyikwyv TUTTwV ep@avidetal oTig U0 evoTnTeG Kal 181aiTEpa otV evotnTa In-
yNG. MpokerTal yia TTopQUPOEIBEIG PETAYPAVITEG, PIYMATITIWUEVA PETAICAUOTA, Au@IBOAITEG, TTUPOEGE-
VIKOUG YPAVOUAITEG, TOVOAITEG, YPAVITEG KAl UIKPOYPAVITEG KABWGS Kal pia QAEBOPOpPn utToN®aAl-
oTelok)  okoAouBia TTou  TrEpIAauBAvel  BacdAATeg, BaOCAATIKOUG avOeaiTeG, TPAXEIAVOETITEG,
TPAXEIDOKITEG KAl pUOAIBOUG.

T o8

-

OTPWUOTWON usoocd)uam (M) dia-

YxAHa 2 (apioTtepd). Yég éktaong otnv evétnta MNnyng. H
KOTITETAl aTTé doPEG TTAAOTIKAG TrTapapopewong. KpuataAAol kopdiepitn (cd) utrdpyxouv SIGOTTOPTOI OTA HECO-
owpaTa Kal ota AeukoowpaTta (L2). Ta kopdiepITIKE AEUKOOWHATA TTANPWVOUV TA EKTATIKG QVOIYHATA (OTIKTEG
YPOUUEG) pavePWVOVTAG TNV TTAACTIKOTEPT TOUG KATAOTAON £VAVTI TWV HEGOOWHATWV.

ExApa 3 (deg1d). BaoaATikéG @AEREG (D) SieicdUouv oTa pIypaTITwPévVa JETAIApaTa NG evoTtntag Mnyng.

€TiTIEdN (pr'] oTa
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EKTaTIKEG UQEG TTOU aTTOTEAOUV TO KUPIOPXO I0TOAOYIKO XOAPOKTNPIOTIKO (XX. 2) eTnpéacav 10
gUvoAo Twv AIBoAoyikwv TUTTWV OTIG dUO evOTNTEG UE £€aipEdN Ta VEWTEPA PEAN TNG UTTONQPAIOTEIO-
Kng akoAoubiag.

H kaBetédtnTa Twv BacaATIKWy SIEICOUCEWV WG TTPOG TIG EKTATIKEG UPEG TTOU XAPOKTNPIOTIKA
Tapatnpeital otnv evoTnTa MNnyng (Zx. 3) atroTeAei Ioxupn €vdeign Tng ouvdeang BepuikoU Kal EKTA-
TIKOU YEYOVOTOG.

3 METAMOP®IKA XAPAKTHPIZTIKA TON METAIZHMATQON

Ta piypammwpéva PeTaidhpaTa ammoteAoUv Tov Kupiapyxo AIBoAoyiké TUTTO OTIG dUO €vOTNTEG.
Z1nv TTapayEévean Toug atravTdral: BIoTiTng + aIAipavitng + kopdiepitng + TTAayidkAaaTa + xahadiog
+ ypavdrng + kKaAioUXog GOTPIOG KAl WG ETTOUCIWAN: £PKUVITNG, povaditng, aTmaTiTng, JipKdvIo, Ja-
yvnTitNG, INYEVITNG, Kal oTTavIOTEPA ETTIOOTO, POUTIAIO KAl AAAQVITNG.

H petapdpewon xaunAng mieong — uwnAng Bepuokpaciag (LP-HT) trepiypdeetal ammé dUo Ku-

pIEG avTIOPAOEIG:
i) TNV avTidpacon ammooupTrieang cUP@Wva e TNV egicwaon:
Gt + Sil = Cd £ Kfs (1) (Zx. 4)

i) TNV KUpIa avTidpaon TAENG oUPPwVa PE TNV egiocwon;:
Bio+Sil+Qz=CdtKfstL (2)(Zx.5)
EVW O OXNMUATIONOG TOU €PKUVITN (Her) oTIG peOTITIKEG TTapayevEDEIG atrodideTal o€ pia deutepelou-
oa avtidpaon TAENG, n otroia éAafe xwpa oTIg BEoelg ouvlTTaPENG PayVNTITN-IAYJEVITH, CUP@WVA PE
TNV egicwon:
Bio + Sil + Qz + Mt = Cd + Sp (Her) + Kfs + IIm +L  (3)
O1 Harley & Hensen (1990) avag@épouv yia Tnv avTidpaon (3) 611 AauBdvel xWpa o€ TETEIG TTE-
pitTrou 4-5 Kb ka1 Beppokpaaia trepitrou 750°C.
O1 méaeig Kal ol BEpuoKpaaieg TTou uttoAoyioBnkav T6o0 aTTd Ta TTETPOYEVETIKA BikTua PE BAon
TIG TTApATTAvW avTIOPACEIG OGO Kal aTTO T YEWBEPUOUETPA YpavATn — KopdIEPITn, ypavaTn - BIOTiTN,
Kal pe 1o Tpoypaupa TWQ (Z. Zaxapiadou, did. diatpifn, utrd ekTUTTWON) BpioKovTal G€ KOAr GUp-
Qwvia peTagu Toug. MNa tTnv evétnTa MNnyng utoAoyioBnkav miéoeig 3.5-4.5 Kb kai Beppokpaaieg
750-820°C, evw Aiyo xaunAoTtepeg méaelg (~ 2 Kb) utrohoyioBnkav yia tnv evétnta Kapabodwpou.

2xAua 4 (apioTepd). Kopwva kopdiepitn (cd) yupw atd ypavarn (gt) oTa pecooWUaTa TwV JeETAi{nuaTwy. H &-
TTedn uer) TTou opifeTal atd vwdn oiAipavitn (sil) kai Biotitn (bio) kauTTETAl YUpw aTrd TOV KPUGTAAAO TOU
ypavarn. MapdAAnAa Nicols. H peydAn TTAeupd TnG pwroypagiag avtioTtoixei o 2.30 mm.

ExApa 5 (Oe€id). ZXnuaTiopdg utndIdpopPwY KPUATAAwY Kopdiepitn (cd) oToug PETATINAITIKOUG PIYUATITEG TOU
KapaBédwpou. O kopdiepitng ouvuttdpyel pe xahadia (qz), Biotitn (bio) kal ivwdn aiAipavitn (sil). v kaTw
TIAEUPA TOU KPUOGTAAAOU UTTApYOUV TIVITIWHEVES "TTTEPOEIBEG BlaKAdaeIG" (BEAoG). AlaoTaupwpéva Nicols. H pe-
ya&An TTAeupd@ TnG pwToypagiag avriaToixei o€ 0.83 mm.
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Mivakag 1. Xnuikég avaAUCEIG KUPIWV OTOIXEIWY, IXVOOTOIXEIWV Kal OTTAvViwy yaiwv Kal duvnTIKEG CUCTACEIG ETTI-
Aeypévwv delypatwy atro Tig evatnTeg MNnyng kai Kapabddwpou.

Asiypa 2113 ZN375* 799 2165 2153 2159 294 Z12 296  ZM123 2250 2280
Metp. T0TOG mes dia mes (dia) mes (dia) mes (dia) mes (dia) res res leu leu leu ar
Evémnia Kapa®.  Kapab. Mnyn Mnyd Mnyn MnyA Mnyn MayA Mnyd Mnyn Mnyd  Kapad.

SiO; (%k.B.) 66.75 76.77 5126 51.99 56.44 47.60 45.47 40.62 73.60 76.60 7293 80.40

TiO, 093 0.66 1.15 1.20 1.06 1.49 1.47 1.58 0.03 0.04 0.18 0.19
ALO; 16.35 11.01 23.91 23.54 20.20 24.20 31.16 27.99 14.50 13.10 14.61 10.20
Fe, 03 1.29 0.78 1.90 1.91 1.51 2.50 2.08 2.50 0.13 0.08 0.31 027
FeO 464 2.81 6.85 6.86 545 9.00 7.42 9.01 0.48 0.30 1.12 098
MnO 0.03 0.04 0.51 0.29 0.20 0.50 0.44 0.19 0.33 0.03 0.03 0.03
MgO 246 1.46 251 263 217 3.25 268 372 0.04 0.15 050 0.32
Ca0 0.50 0.41 050 0.46 095 0.81 1.17 074 0.85 1.51 077 0.44
Na,O 083 0.97 1.20 1.40 255 0.86 1.90 0.90 3.39 364 3.09 217
K0 335 2.81 4.96 4.49 623 4.51 337 6.18 5.83 4.01 4.92 4.41
P05 0.1 0.07 018 0.19 0.18 0.22 0.12 0.03 0.22 0.18 0.13 0.10
LOI 197 1.61 398 3.63 2.02 430 262 4.42 0.55 050 085 0.40
20voho 9022 99.40 98.91 98.59 98.97 90.24 99.88 97.89  100.06  100.14 90.44 99.92
Sr (ppm) 148 84 73 68 194 63 193 199 123 182 128 113
Rb 124 86 213 163 288 228 183 309 177 120 128 129
Ba 879 619 888 1070 1370 696 855 3002 481 707 474 729
Th 17 10 23 23 20 24 23 31 0 0 7 0
Nb 19 13 27 31 23 30 30 28 0 0 6 5
La 40 24 41 36 33 o.a. 45 67 d.a. b.a. 6 d.a.
Ce 77 57 87 83 68 d.a. 96 124 d.a. 5.a. 19 d.a.
Nd 36 24 34 31 29 d.a. 39 51 d.a. 5.a. 7 5.a.
Zr 332 282 178 212 168 185 211 245 30 51 51 80
Y 31 25 43 26 28 37 40 38 0 28 10 1
Sc 20 1 28 13 25 o.a. 28 38 d.a. b.a. 0 d.a.
Cr 96 44 130 117 122 182 163 196 5 7 d.a. 18
\ 110 59 157 158 152 238 207 199 0 7 12 18
Ni 39 20 66 63 48 82 78 94 0 0 2 8
Pb 19 15 12 8 33 11 13 16 38 28 41 21
Zn 81 59 129 148 159 194 118 140 17 5 19 13
Cu 51 15 26 22 29 4 24 72 0 0 0 0
Mg# 3467 34.16 26.83 27.71 28.48 26.53 26.53 2922 7.69 3370 30.81 2471
A/CNK= 277 2.05 290 2.94 1.59 311 3.50 2,94 1.06 1.00 1.24 112
Q 44 .40 58.69 18.17 19.81 11.15 15.54 12.00 0.00 34.54 3022 37.77 4995
Or 20.33 16.95 30.85 27.92 37.94 27.73 20.46 39.05 29.45 3461 27.57 26.16
Ab 7.21 8.28 10.69 12.47 2223 8.03 16.51 8.14 26.49 28.81 2365 18.43
An 1.81 1.61 1.37 1.10 364 1.71 5.16 3.72 3.01 329 2.41 1.54
c 11.00 592 16.94 16.83 821 18.80 23.16 19.83 3.15 1.42 413 1.30
Hy 9.55 3.81 15.21 14.90 10.50 20.20 15.14 20.50 1.26 0.1 1.90 0.80
Mt 362 3.20 4.04 4.1 3.82 4.56 442 477 0.00 098 0.00 0.00
lIm 1.81 1.28 230 2.40 207 2.96 287 321 0.07 0.06 0.32 0.06
Hem 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.58 0.00 1.82 137
Ap 026 0.17 0.44 0.46 043 0.49 029 0.07 0.31 051 0.31 023
Ru 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.15 0.00 0.13 0.16
An% 20.07 16.12 11.36 8.1 14.07 17.56 23.81 31.37 10.20 10.25 925 771
Qz:Ab:Or 62:10:28 70:10:20 30:18:52 33:21:46 16:31:53 30:16:54 25:34:42 0:17:83 38:29:33 32:31:37 42:27:31 53:19:28
La 47.60 140.84 353 11.26 12.23
Ce 94.20 269.69 6.19 22.35 2317
Nd 43.80 118.38 226 10.28 10.33
Sm 7.66 2115 0.46 223 1.80
Eu 1.43 1.50 0.33 1.14 041
Gd 4863 5.15 021 1.52 1.08
Dy 3.34 10.20 0.32 1.64 0.89
Ho 0.52 1.82 0.07 0.34 0.15
Er 0.74 3.89 0.18 0.90 033
Yb 0.59 423 0.28 1.01 0.31
Lu 0.07 0.62 0.05 0.14 0.04
2REE 204.57 577.45 13.88 52.81 50.74
Eu/Eu* 068 0.32 2.78 179 0.84
(La/Lu}y 68.98 2347 7.90 8.40 30.14
(La/Sm)y 3.82 410 468 3.10 419

*Tmapoucia Aeukoowparog L1 10mou
mes: pegdowpa, dia: diarngitng, res: peartitng, leu: Asukdéowpa, gr: ypavitng MAaravidg
5.a.: dev avaAibnke
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4 ANAAYTIKH AIAAIKAZIA

Mo TN yEWXNUIKA HEAETN HECOOWUATWY, PECTITWV KAl AEUKOOWHATWY TTpayuatotroindnkav 12
XNMIKEG avaAUOEIG KUPiwV OTOIXEIWY Kal IXVOOTOIXEiwV Kal 5 avaAloelg yia oTTavieg yaieg o€ avTi-
TTPOCWTTEUTIKA SeiypaTta KAipakag Tapathpnong cm-m (Miv. 1).

H diadikacia Tou akoAouBnonke TrepieAGUBaAvVE KOVIOTTOINGN Twv JEIYUATWY GE axATIvVO Youdi
yia TNV a1ToQUYr] JOAUVOEWY, KATAOKEUH UGAWOWYV BIoKiwV Kal SIoKiwv CUMTTIEOPEVNG OKOVNG YIa
TN METPNON TWV IXVOOTOIXEIWVY KAl TWV KUPIWV OTOIXEIWY avTioTOIXO.

O1 YETPAOEIG KUPIWV OTOIXEIWV Kal IXVOooToIXgiwv £yivav pe n péBodo XRF oto IvoTitouTto MNew-
Aoyiag Tou ESipuBoupyou, evw ol OTTAvIEG yaieg peTprBnkav pe Tn péBodo ICP-AES clugwva Je TNV
avaAutiki diadikaagia TTou xpnaoiyoTroleital aTo lvaTitouto OpukToAoyiag-INeTpoypagiag Tou Maveti-
aTnuiou Tng KoAwviag.

5 TEQXHMIKA XAPAKTHPIZTIKA TQN MIFTMATITIQMENQN METAIZHMATQN

XOpaKTNPIOTIKA TwV PECTITWV aTTOTEAOUV O UWNAEG TIPEG aTTwAelag TTUpwong (Ewg 4.4%K.[.)
AOYyw Twv TTOAWV QUAAOUOPPWY TTOU TTEPIEXOUV, Ol XAMNAEG TTEPIEKTIKOTNTEG Ot SiOz (~41-
45%k.B.) kal KaT' €TTEKTAON T PNdapiva ToogoaTd duvnTikoUu xaAadia (Q=0-12%) (Miv. 1). Ze avri-
Beon Ta ypaviTIKG WG TTPOG TN oUOTACN AEUKOCWHMUATA TTAPOUCIAZOUV UWNAEG TTEPIEKTIKOTNTEG O€
SiOy (~73-77%) ka1 augnuéva TTooooTa duvnTiKoU xaAadia TrTapouola JE AuTA TOU EAAYIGTOU OTTAO-
ypaviTikoU TRypatog (Qz35Ab360r29, Tuttle & Bowen 1958) kai Tou eAayioTou UTTEPOPYIAIKOU THy-
patog (Qz38Ab340r28, Holtz et al. 1992), evw epgavidouv augnuévn ouppeToxr duvnTikoU Ko-
pouvdiou (C=1.4-4.1%).

¢ pia ogipd diaypauudTtwy Harker (Zx. 6) mpoBARBNKav o1 TTEPIEKTIKOTNTEG KUPIWV OTOIXEIWV
KOl IXVOOTOIXEIWV TWV JeECOOWHATWY (S1aTNEITWV), AEUKOCWUATWY KAl PECTITWV, KABWGS Kal £vog
deiyparog amd 1o ypavitn Tng MAaravidg o o1roiog BewprRBnKe AvTITIPOCWTTEUTIKOG TWV AEUKOCWHA-
TwV TNG evoTnTag Kapabddwpou.

AT Ta dlaypdappata Harker mpokuTtrTel 611 Ta oToixeia Fe, Mg, Al kai Ti TTou CUPMETEXOUV OTA
OPUKTA KOpdIEPITN Kal BIOTITR TTapouaidlouv IoXUpH TAoN EUTTAOUTIONOU OTOUG PECTITEG EVAVTI TWV
Aeukoowudatwyv. H cuptrepigopd Tou Al, TTou yadi pe To Si atroTeAoUV oucIwdn GTOIXEIO OTN XNMIKA
oUoTaon ToU CIAAIJQVITN, CUP@WVED JE TO pUBUIOTIKO POAO TOU OPUKTOU OTnV TTpowlnan Tng avri-
dpaong HEPIKAG TAENG Kal Ogv aTToTEAEI aTABEPR Q@AON, apouU Ta dUo aToIxEia diagopifovTal avTiBeTa
METAEU PECTITWV KAl AEUKOCWHATWV.

H pikpr) Tdon eptrAouTiopoU TTou Trapouaciddel To Na oTa Aeukoowata o@eiAeTal GTNV TTapouaia
OAIlYOKAQOTIKOU TTAQYIOKAGOTOU 0€ auTd, evw n aca@ng Tdon diagopiopol Tou Sr JeTagUu peCTITWV
KOl AEUKOOWUATWY CUVOEETAI PE TOV UYNAG GUVTEAEOTA KaTavoung (Kp) TTou TTapouaiddel To OTol-
X€io autd 1600 yia To TTAQYIOKAQGTO 600 Kal yia Tov KaAlouxo daTpio (Green 1994, Icenhower &
London 1996, Berger & Rosenberg 2002).

E&aipeon atmé Tn ypapuikr katavoun aparnpeital yia ta K kai Aiyétepo yia 1o Rb, oTtoixgia mou
OUMHETEXOUV OTOV KaAloUxo doTplo kail To BioTitn. ETreidr 1o Ti Tou cupueTéxel emmiong ato BIoTiTn
TTapouciadel oagr Tdon d1a@opIoyol PETALU PECTITWV KAl ASUKOOWUATWY, N peyaAn diaotropd
oTnv Katavoun Tou K o@eiAeTal oTov KaAloUxo aaTpio Kai 0x1 oTo BIoTitn. XapakTneioTikd n dlaoTro-
pa katavoung Tou K akoAoubBeital amré auTr) Tou Sr.

O un caeng d1agopiouos Tou Ca PETagl PECTITWV KAl ASUKOCWHATWY OQEIAETAl AQPEVOG OTN MI-
KPr TTEPIEKTIKOTNTA TWV OPUKTWYV O€ auTd TO OTOIXEIO (01 ypavaTeg Trepiéxouv 0-5% ypoooouAdpio
Kal Ta TTAQYIOKAQOTO €UQAVICOUV TTEPIEKTIKOTNTEG 0 An ~26%) a@eTépou BE OTn pn TTapoucia a-
OBe0TIOUXWYV OPUKTWYV OTA pecoowuaTa. H pikpry Tdon eytrAouTiopol o€ Ca TTou gugavifouv opi-
OMEVA AEUKOOWUATA GUVOEETAI JE TNV QUENUEVN TTOPOUCIA ATTATITN O€ AUTA.

O gutrAouTiIoudG Twv peaTiTwv o€ Ce, La, Nd kai Th atmodidetal otnv TTapouaia povaditn, €TTou-
O1WO0UG OPUKTOU TTOU €ival SUOTNKTO Kal QIAoEevei peyaho pépog 1Idiaitepa Twv LREE.

>& avaloyn e To povaditn oUTTEPIPOPA TOU {IPKOVIOU OPEIAETOI O EPTTAOUTIOHOG TWV PECTITWV
aTo OToIXEio Zr.

O P 1mou ouppeTéxel TOOO 0T oUCTACT TOU Povaditn 600 Kal ToU ATTaTiTn, TTOPoucIdlel TTapo-
MOIEG KOTA PECO OPO TIUEG OE HEGOCWHATA KAl ASUKOCWHATA, EVW XANNAOTEPEG TIMEG
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ZxAua 6. MpoPoAn Kupiwv GTOIXEIWV KAl IXVOOTOIXEIWV WG TTPOG SiO, eMAeyHEVWY SEIYUATWY OTTO TIG EVOTNTEG
Mnyng kai KapaBddwpou.
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TTapouUCIAdel OTOUG PECTITEG. H KUpavon TTou TTapatnpeital yia 1o oToIxXEio auTd oTa AEUKOOWUOTA
TToU £6W avaAUBnKav aTTodideTaI OTN OXETIKI) CUPHPETOXT ATTATITN OE AUTA.

Ta oroixeia Y, Sc, Zn kai Cr Tou @IAogevoUvTal OTO YPavATn, GTOV £PKUVITN, OTO MAyVNTITH Kal
0TO BIOTITN, GUVABN OPUKTA TWV PECTITIKWY TTAPAYEVETEWY, EUPAVICOUV UPNAOTEPES TTEPIEKTIKOTNTEG
OTOUG PECTITEG EVAVTI TWV AEUKOCWHATWV.

ATT6 To oUvolo Twv dlaypauudTwy Harker (£x. 6) TTPOKUTITEl CAPAG CUPTIANPWUATIKY) GUYKAION
TWV CUCTACEWY PECTITWV KAl ACUKOOCWHATWY WG TTPOG T oUCTACT TWV JECOCWHATWY, ATTApaiTnTn
TpoUTréBeon yia va BewpnBei 611 £€dpacav oTo cUCTNUA Pnxaviopoi PEPIKAG TAENG. EmimmAéov, n
YPOMUMIKA TAON KATAVORAGS TwV TIPOROAWYV evioxUel TNV &tmoywn OTI 0 PNXAVICUOS TNG MEPIKAG TAENS
TTPOCEYYICel QUTOV TOU KAEIGTOU GUGTHMATOG.

ZUUTTANPWHATIKA GUYKAIGN PECTITWV KAl AEUKOCWHATWY WG TTPOG TA JECOCWUATA TTAPATNPEI-
Tal KOl OTO TTOAUCTOIXEIOKG SlaypAaUUaTA TWV OTTavViwY yaiwy (ZX. 7).

O1 peoTiTeG TTAPOUCIACoUV UWNAEG TTEPIEKTIKOTNTEG 0€ OTTAvIEG Yaieg (XREE=577 ppm) évavri

TWV AEUKOOWUATWYV TTOU €XOUV XAUNAEG TTEPIEKTIKOTNTES (ZREE=14-53 ppm) (Miv. 1).

1000 E———T——T— & peortiing
E & Aeukdowpa
r O uecéowpa KapaBddwpou
v 100 = ¥ ypavitng MAaravidg
=l E =
‘a = 3
] - .
= - -
2
Z 10 -
o] E =
3 = -
3 - 3
= - ]
S 1 - >xfua 7. Kavovikotroinuévo d1dypaupa
3 OTTAVIWV YaIWV wg TTPog xovopitn (Na-
. kamura 1974) emAeypévwy SelypaTwy
o I C,e . N,d | S,m , Gld . Dly Elr | Ylb | amo Ti¢ evotnTeC Mnyr¢ kol Kapadddw-

La Pr Pm Eu Tb Ho Tm Lu pou.

2TO KOVOVIKOTTOINKEVO SIAYPOAUHA TWV OTTaViwY yalwyv (ZX. 7) Ta AEUKOOWHOTA TTAPOUCIAJouV
BeTikA avwpaAia Eu og avtiBeon pe Toug peCTITEG TTOU TTAPOUCIAZOUV ApPVNTIKH, YEYOVOS TTOU OQEi-
AeTal oTnv augnuévn TTapouadia TTAQYIOKAGOTOU OTa AEUKOCWHATA £VAVTI TWV PECTITWYV. XAPAKTNPI-
oTIKG €ival 0TI N TTEPIEKTIKOTNTA O€ Eu o€ éva deiyua ASUKOGWPATOG GUUTTITITEN KATd TNV TIUA 4’ aUTh
TOU HECOCWHATOG KOl TOU PECTITN.

MpoBoAA deiyudTwy KOPSIEPITIKWV AEUKOCWHATWY KAl KOPJSIEPITIKWY KAAIOAGTPIOUXWY ATTAITOEI-
dwv (Z250) oTo atmAoypaviTiké cuoTnua Qz-Ab-Or (2x. 8) TotroBetei opiopéva arrd autd 1d1aiTepa
OTIG XOPNAEG TTETEIG, HEXPI 2 Kb, KovTd 0Tn ouoTaon Tou eAAXIOTOU THYUATOG OTTWG TTPoadiopiodn-
Ke a1 Toug Tuttle & Bowen (1958). Ta dAAa dUo deiypata, OTo idI0 SIGYPAPPA OTO OTTOIO TOTTOBE-
TABNKAV Kal oI CUVTNKTIKEG Ypauuég yia miéoels uéxpl 5 Kb (Luth et al. 1964), TrpoBaAAovTal KovTd
OTN OUVTNKTIKA ypauun Twv 5 Kb. H ammopdkpuvon Twv AeUKOCGWHPATWY TTou TTPOoRAAAOVTaI KOVTA
OTIG OUVTNKTIKEG TWV UWPNASTEPWY TTIECEWYV OTTO TA TTEIPANATIKA EAGXIOTA KAl N METATOTTION TOUG O€
ouoTAoEIG TTAOUCIOTEPEG O€ KaAIOUXO AoTplo cuvdéovtal ammd Toug Johannes & Holtz (1996) pe o-
KOpeoTa TAYHATA Kal pe pikpn evepyodtnta HoO (an20<1).

MpoBoAf Twv AeukoowATWY O0TO UTTEPAPYIAIKO ouoTnua Qz-Ab-Or (£x. 9) Ta ToTToBETEl KOVTA
0T0 BepUIKO eAGYIOTO OTTWG AUTO TTPOCdIopioBnke atrd Toug Holtz et al. (1992) kai yia eUpog Beppo-
KPOCIWY TTOU CUMTTITITEI JE QUTEG TTOU TTPpoadiopicBnkav yia TiG evoTnTeg MnyAg kai Kapabodwpou
atrd £QAPUOYN YVWAOTWY YEWOEPUOPETPWV.

MpoBoAn deiyparog atmod Tov KopdiepITIKO-avdaAoUaITIKO ypavitn Tng MNMAaravidg oto idlo ouoTn-
pa (£x. 9), pe dedopévn Tn XaunAn TTEPIEKTIKOTNTA Tou o€ avopBitn (Ab/An=12) Tov TOTTOBETEI Pa-
KpI& atrd Tn CUVTNKTIKA ypauun XaAalio-acTpiou ato 1edio oTtaBepdtnTag Tou xoAadia. To uwnAd
Too00Td duvnTikoU xaAalia oT1o ypavitn Tng MAatavidg pmropei va guvdéeTal he €va atmod Ta aKo-
AouBa: a) pe xapnAég ETEIG KOTA TNV KPUGTAAAWGT TOU (O€ CUPQWVIa JE TO YEWBEPUOBAPOUETPI-
K@ atroteAéoparta, Z. Zaxapiddou, did. diatpifr), UTTo ekKTUTTWON), B) ME TNV UWPNAR SIGAUTOTNTA TOU
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SiO2 o€ pepikd xaAadloaoTpioUxa TAYHATA AOyw TnG TTPooBAKNG GAwv cuoTtaTikwy (T1.X. Fe, Mg,
Al), ye dedopévo 6T 0 KOPBIEPITNG aTTOTEAEI OTABEP PACN TNG KUPIAG TTAPAYEVECHG TOU, Y) ME TNV
EVOWNATWON OTO TAYMA PECTITIKOU XaAadia (pavepwvovtag OTI autdg TTPoEKUYE atmd TTPwTOAIBo
TAoUCI0 0€ KpUOaTAAAoUG Xahadia) kal §) o€ cuvOUACHO TWV TTAPATTAVW.

EmmAéov, n TPoPoAr evdg OeiyaTog AEUKOOWHATOG ETTE TNG GUVTNKTIKAG YPAMMAS XaAadia-
0pBOKAGOTOU QAVEPWVEI TNV UYWNAR CUPMETOXA KOAIOUXOU OOTPioU OTa AEUKOOWUOTA, KATI TTOU
uTTOopEl va atmodoBei oTnv XapnAr TTEPIEKTIKOTATA TwV THYHATWY auTwyv o€ HoO kail TTou KaBioTd ap-
yiAoug uwnAng TrepiekTIKOTATAG 0€ K TIBavoUg TTpWTOAIBOUG TwV JIYHOTITWV.

Qz Qz

H  AcUKOoWHA
* ypavirng Miaravidg

2 Kb

Ab Or Ab Or

ZxApa 8 (apioTepd). MpofoAn Twv AeukoowpdTwy aTo ouoTnua Qz-Ab-Or (katd Tuttle & Bowen 1958 kai Luth
et al. 1964).

ExApa 9 (d€1d). MpoPoAn Twv AcukoowpdTwy oTo cuoTnua Qz-Ab-Or (katd Holtz et al. 1992).
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ABSTRACT

GEOCHEMICAL CHARACTERISTICS OF PIGI AND KARATHODORO
MIGMATIZED METASEDIMENTS, GUEVGUELI COMPLEX, MACEDONIA,
GREECE

Zachariadou S., Soldatos T. and Dimitriadis S.

Department of Mineralogy-Petrology-Economic Geology, School of Geology, Aristotle University
of Thessaloniki, 546 21, Thessaloniki, sissyz@geo.auth.gr, soldatos@geo.auth.gr,
sarantis@geo.auth.gr

Two continental slivers, those of Pigi and Karathodoro (parts of the Stip-Axios unit) are interca-
lated among members of the Guevgueli ophiolitic complex. These two slivers are closely related
with the Late Jurassic basic and acid (expressed mainly by Fanos granite) magmatism of that area.
A subduction-related volcanic suite intrudes the two continental slivers. Migmatized metasediments
constitute the main lithological type of Pigi and Karathodoro. The geochemistry shows that minerals
participating in the main decompressional-melting reactions, such as biotite, sillimanite, cordierite,
plagioclase and orthoclase, control the differentation of the major elements between mesosomes -
diatexites, leucosomes and restites. The refractory behavior of accessory minerals, such as mona-
zite, allanite, zircon, hercynite and ilmenite, control the differentiation of the trace elements. Harker
and rare earth element diagrams establish a complementary relationship between restites, leu-
cosomes and mesosomes. In the peraluminous system Ab-Qz-Or leucosomes are projected close
to the thermal minimum between 760-800 °C. A main exception is the Platania granite projected
within the quartz stability field, probably due to the participation of restitic quartz in its mineralogy.
The geochemical results are in good agreement with the petrographic observations and show that
the partial melting was responsible for the formation of Pigi and Karathodoro migmatites.
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