Agkrlo Tig EAAmVIKGS FE@Aoyixig Ermpiog, Toy, XXXIV/1, 129-136, 2001 Bulletin of the Geolagical Seciety of Greece, Vol. KXXIV/1, 129-136, 2001
Mpoxkrika Sou Awebvoug Tuvedpion, ABrve, Zemréppprog 2001 Proceedings of the Sth International Congress, Athens, Seplember 2001

TEKT‘ONIKH EEEAIZH TOY HEAATIONIKOY KPYETAAAOLXIZTQAOYZ KATA
THN AIAPKEIA TOY KPHTIAIKOY
(A‘YTIKO TMHMA OPOXEIPAL BOPA, MAKEAONIA, EAAAAA)’

A AYI"EPINA}_ A. I\IA[AE A.K()PQNA]OE A MOYNTPAKHE W, PRISCH I. DUNKL'
&T. MOST

o

IYNOYH

Zto [Mehayovizd xQuotahhooyiotades ato dunxd Bopd, avayvwpiomze éva D -textovind yeyovog xatm
RONTOUANS NARIGg OUV-PETRROOGILO OF TROE pid, VYMARS TEAOIVOOYLOTOMBUO Sy apgLoiitians qd-
g M -petapspgmon (~135ex. xo. nhutic Yigng). Lo Mégo-Aver Konudixd o1 D, dopgg emmpedlovea and
éva, wvpiagyo, D -textovind yeyovoe, pe zipue Evvola ™ xivnong mpog ta NA. To D, ouvodetmue amd pua
avAdQOUY TR LoToBrTg (pamme M -petapdoguoy (~90ex. xo.). H S -o10tdmrd mruyove tin ovyva and
aoUppeTpes T BA-NA avarmvine. “Eva vedTeQO TEXTOVIXG YEYOVOC, 7OV ¥OOaHTNEICETUL A6 TV avamrTu-
En muumhaotizoy Lovev dudtpunons pe xipue mpog tae NA évvor s ®ivnang, £mnpfaoe g arndpa YuyeoTepeg
P-T ouvthizeg oto Avey Konudixd (~60en. 0.), #0Qing, To avoTe0u THRRGTL ToU xpuatakhogyotndovs. End-
OMg OF TAOUTWVIXE GORUTL, TOU JELFOVOUY T0 ROVOTOALOTOTWdES VAGPabpo. TpoadIopIotN®E NAxic diElo-
duamg 300£3ex. ¥o.

ABSTRACT

The kinematic of the Cretaceous deformation and the relationship between deformation and metamor-
phism of the Pelagonian crystalline was studied in Voras Mt (northern Greece).

The Pelagonian crystalline in this area has been subdivided into a lower, core part, consisting mainly of
gneissic rocks and schists and an upper, cover part, consistine of schists and quartzites with marble intercala-
tions. Intensely deformed granitic rocks of Upper Paleozoic age intrude the Pelagonian crystalline basement.

An § foliation is the oldest fabric recognized in the Pelagonian crystalline. S is mainly defined by syn-S,
garnet(Gr ), biotite(Bt ), white mica (Wm, ), chloritoid, kyanite and plagioclase in the metapelitic rocks and
green amphibole, epidote, plagioclase, and biotite(Bt)) in the amphibolite. Garnet grows also in some cascs
post- kinematicully [Imenite and tourmaline are often found in the pelitic rocks as well.

S, is overprinted by an S, foliation that developed as a crenulation cleavage. In most places. however, S, has
dcslroved all earlier fabrics and a single S, fabric is present related to, isoclinal or sheath folds intrafolial in
places. S, in the metapelitic rocks is characterized by the syn-S, development of chlorite, white mica(Wm,) and
plagioclase. In the amphibolite S, is mainly defined by the syn- -Kinematic development of actinolite, phgloclase
hiotite(Bt ), whitc mica(Wm,) and chlorite, During D, garnet(Gr ) and biotite(Bt ) are partially replaced by
chlorite, while green amphibole is replaced by actinolite and chlorite. Chloritoid remaln:. generally stable along
the 5 -planes but in some places transforms lo chlorite and sericite. Furthermore, D was locally followed by a
static post-kinematic annealing indicated by polygonal quartz microfabrics with tqu1]1braled grain boundaries
and triple points, The overall orientation of S, is dome shaped with a gentle SW-ward and NE-ward dip in the
southwestern and northeastern flanks of the dome respectively. Syn-S, minerals defined a very well exposed
NW-SE trending stretching lineation. Kinematic indicators show a main top to the SE sense of movement.

An 8 crenulation cleavage associated with asymmetric NW-SE trending folds is also present in most parts of
the core and cover rocks, possibly, related to a constrictional type of deformation.

A well developed, S, shear band cleavage is mainly present in the upper parts of the metamorphic dome and
formed under cooler conditions. S, shear bands are associated with a NW-SE developed stretching lineation
defined by elongated and dynamically recrystallized quartz grains and a preferred orientation of white mica and
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Xy, L. Fewdoyixds ydorng Tov dvnixot Tuijparos mys ogooeipds tov Boga (Maxedovia, EAAdda),
(Toomomotuevos axo Movvrpdxns 1983 xar Migiros & Galeos 1990).
Fig. 1. Geological map of the western Voras Mt. (Macedonia, Greece), (modified by Mountrakis 1983 and
Migiros & Galeos 1990).

chlorite. Along the S, shear bands a transformation of garnet, biotite, chloritoid and amphibole into chlorite is
always observed. S, shear bands indicate a main top to the SE sense of movement,

The P-T metamorphic conditions were derived from textural equilibria and mineral assemblages, as well as
from the spatial distribution of the metamorphic minerals. Syn-D, metamorphism reached the conditions of the
boundaries between greenschist and amphibolite facies. Syn-D, retrogression took place under greenschist facie
conditions.

K/Ar radiometric datings on coarse-grained syn-S, and younger fine-grained syn-S, micas define an Early
Cretaceous cooling age ('L135Ma) for the older event and a Mid- to Late Cretaceous age ("90-80Ma) for the
second event. A white mica age of ca. 65Ma correlates with 8, shear band clevage. Furthcrmore. the intrusion
age of a granitic body into the Pelagonian crystalline is dated using the Pb/Pb single zircon evaporation method.
The estimated intrusion age of 300=3Ma suggests that the Pelagonian crystalline was affected by a pre-kin-
ematic magmatic activity relative to its Cretaceous deformation.

AEZEIL KAEIAIA: [MeAayoving vouotahioototwdes, Kontidino, Te21ovixn-HETapOpgmaT], YEW0OVOAGY-
o). opooepa Bopa.
KEY WORDS: Pelagonian crystalline, Cretaceous, tectonics-metamorphism, geochronology, Voras Mountain.
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1. EIZATQUH - FEQAOI'TKH TOIQ@ETHEH

H ey pekfmg rarahapfdver to Sutind mujpa mg ogodepds tov Bépa omyv BA Maxedovia (Bdpewx
'Elhad ), Exviepe yaho gujpo mic enixeryewtentovindoolTehayovind wdduppna xaw to dhho omy Lidvy Ao
{Mergier 1965) (Zi. ).

H yemhoyin] Somnj tov dutikod Bépa peRetioe td toug Mercier (1968), Mowrpdung (1976, 1983),
Kikiag (1980) »ew Kilias (1991). Opwg amé v HEAED) aum, £AELTE N AETTOREQNS Cv@ALON T™C VIS et ™S
HVIIHATLAT G

To yeyevig autd amotéheoe Fva ouovTixd ZIVITOO YL By ENavaToroBETan TS TEXTOVIKIS 1WITopLlag )5
:rs.ploxiig tov dvuxol Bopa. H efyaoic v amotehel €ve To0To Brija yic v poamdte o oo ol e prhop-
favel Ty HEAETN DS TERTOVIXNC dOpE ®att £EEMENC, vABGIC o TG CUVEMKES PETAUOOQWONS TG KOVOTUARD-
OxloTmdoUg patas Tou TTEARYOVIXOT ACAUIUATOS 0T CUYKERQULEVY TEQLoK.

N 10y 0%0n0 GUTd YupToyeuEnbnxe pE AETTONEQELA 1] ROUOTAALOOKLOTAWONS pdie Tov dvtirol Bopa pe
TOVE YEWAOYIXOUS ONUATIONOUS TOV Ty AeOLPaihony, NEAETINXKE N XvnIamiz)] ™mE TEQQPGOEIONS X Tu-
OyETIOTHRAY PETAED TOUE Tapauop@waon xat P-T ouvbiireg petapdpgoamc.

H v AE1o0 ot meproy] peiémg (Zy. 1) amotehetal and g YEWAOYIXKES EVOTTES TS Ahpnmiag. péoa
0115 OMOTES TEOEPPAIAOVTUL TERTOVIRG OgLo Bt TETOWPATX ToL wrEavor g Tniios. O yewhoyris Evon)-
16¢ TG AApmmiag TOTOBETOVVTIL HETHED TOUG HE TNV HORE] TEXTOVIXGY LETIWY, TOITOYEVOUS nitxiac. Ano Ta
AVOTOAMA(L TIQOG TC DUTIHG HaL (T6 TAVH) QOGS Ta WAt drompivovtal omyv, evémra Avvag (Téteovin), evdmra
Aovrpov Apidaiag (Aovtpaiv TTolap) val evomra Kepaouig. Or evomreg avteg poli pe ta oqroiBiuxd retoo-
porta TOMOHETOUVIUL TEXTOVIRA HaTd TNy diprewa Tov Huwraivor mdavew oto MMeiayovixo naivppa (Medwenitsch
1956, Mercier 1968, Mouvipdaxng 1976, 1983 za Galeos et al. 1994).

To IMehayovirs nakvppa tou Avtxot Bopo amoteAeital amd advo mpog T #dtm and (Zy. 1): (a) tov dvo
#ONTOHNS-TTahcnoravig nhricag @rvoyn, (B) tovg ehagod avaxpuotahhopévorg omududig nhxiag aofe-
aréhBoug, () Y avaxoUOTCALMUE VY] TOIEdIKOIOVDaOENE Nhking avipuxir oelpa xat (8) To mahaoluxng
1 o TehindTepo  REUOTUAOTOTHdES LGRaHo, 10V EXavadOUTOLOTONHNKE RATG TV WhTKl) 0poyEvea)
HatL OLUHOIVETOU, OF EVAY XATWTEQD TEXTOVIXG OOILOVIGETOTEAOTIEVO (TG YWEBTLOUS %ttt yotiibous xat o
EVOV OVIOTEO, OYLOTOALBLRO, TEXTOVIKG DOQICOVTM, (FIC VOITE QO THHATA TOV omoion Tupe pRailovicl paopad.
TThovtving TETRUOROTE 2Ot OETE1C EvTove TURapoOPOPEVE SLELOSTOUY TO HETAUORPUUEVD autd unofaboo
(Mercier 1968, Movvrpaxng 1976, 1983 xa Kihag 1980).

2. KINHMATIKH ANAAYLH THL IIAPAMOP®QLHE

Kormjoue yue myy eEazoifaon e xivnuanxis g Tupapdo@uims aoTELEoay, gavopeve, ahinhoenidoa-
ONg TV TEXTOVIXOY dopmy PETaEd Tovg, S-C veg, Loveg didtpnamg, ecc-dopfs, aovppetpe “boudinage™ n
cvaortuEn o ko & xhaotoy o “mica fisch™ (Lister & Snocke 1984, Passchier & Trouw 1996).

H nahaudtepn vgn (D, nepapdppwon) mov avayvapiotyxe oto TTEAayovizo #QuoTahhooylotmdes omy
TEQLOYT HEAETNG, AMOTEREMT(L o . S -oyLoTdTa. XTovg aimxots ojwotoibors n S, xabopileta #upiwg,
and my owv-5 | avamTuEn yoavdam, Aeuxon pappaouyic(Wm ), frotim(Bt, ), yhuoroeidn xa mhayiériaotou(PL ).
Avtiotole ovv-S| avdrtoln npdowng augifohov, emddtor xar mhayworkdaaron(Pl) FOAPUATNOLOUY Tt Cpigt-
Pormna metpwpata, evar ouv-S, avarruEny K-aotplov, kevxot pappepuyic(Wm ), Botim(Bt ), emdorou xau
TUVEL YOOVATY OUVOEETUL NE TOUG YVELTTOUE.

H S -oyrotdmre emmpedleton amd e S, -FLOTOTTU 1] OILOLE AVETTUGOETOL TUEVE WS fid OYLOTOTIT QUTi-
dmaomg, Ev tottoig Tig TEQLOOATEQES POOESD 1) S, RATATTPEPEL TIS TOONYOVNEVES WPES UL (WTOTEAEL TN povadix
L KOOLCL OYLOTATIITO TOU RPUOTALOTYLITHIOVE, TTOU (VCTTIOOE T THOGRANAG (e TOOZ TV (tEOVIXY ETLPAvELQ
wooxkvadv 1) “sheath™ mroywy, “intrafolial” rord Béoeig(Zy. 2, 3).

H § -oyotédmue otoug mlnxoig oxotoibong (aoanmIceta and my ouy-S, avactul, xhoei), kevrou
;mg;tnowm( Wm_ ) non tharyorkactov(PL). Zrovg apgipoiitez 1 S, xabooileTit x0ping ams Ty ouv-RIvmuote-
A1 ovamTuE, axTvehibon, Ay LORA aotov(PL). frotim(Bt,). hevon pappapuytef Wm ) xon ghmoin). Tehog
OTOUG YVEVOIOUC. 0TV OUV-S, avUTTOaUE T hewnos urtﬁ)uaguylu_(Wm‘)_ Brotime(Bt,). -rluymx?\mm)(Pl_) et
enidoto. _

H S -0710T0mTTa avisTTuiooETIL, OF YEVIZES YOUPRES pE BA-NA mopdtaln wo dievbuvon xhiong mpog ta NA
pae il BA_aw(ototxu OTO VOTLOOUTIKG Hatl BOPELOCVATOM O THIIME TOU ROVOTAALOOYLOTHOOVS, oympuatilovTag -
TOU et HEYAING #Apaxag avuuhivon] doj (Ty. 1. 2).

To ouv-S, opuxra opilovy pice L -ypdppwan €xtaoms pe BA-NA avarmesn, mov amotehel xan my At

yodppmon Tov Teiayovg m‘ " w%ﬂ%@n%‘%é%%‘b%{ngg :Pp rﬁ‘\&r }\'o\}i’a gmAuﬁuéEmum]q HE TV (O (v OuTTU-
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Xy. 2. Texrovizds ydoms tov Helayovixov #grotallooyiotddovs oto dutixd Tuiua s opoeoeipds Tov Bopa.
Fig. 2. Structure sketch map of the Pelagonian crystalline basement at the western Voras Mt.

En. avayvoeiCeTal XaL 010 ToLadizoloupaouic nhxning avipauxs xaivppa tov zpvotahioopotndorg (Zy. 2).
‘Olot ou deinteg xovuatg EdEEay jua #UoLa €vvolc g #iviong, o emdve mpog Ta NA (Zy. 3) énwc, ava-
yvwpiothe won ano tov Kilias (1991).

Mia S -oyotom e puTidmong auvdedepEvy pe aotppetpeg avorrteés, BA-NA avdamrulng moyéc, epgaviCe-
Tan eTionS ouyv ata metpmpata tou [ehayoviron xouotahkooyoridovs (Ex. 3). O B -rruyes fa wropovoay
vt QuEVETHOTY WE ATOTELE OUY ULUS TUQUPOQEOONG, TUTOU AEOVIXNG EMYNRUVOTE TOU EAUPE Yoo watd Ty
£E€MEN Tov D -mapapopgutiron yeyovetog.

Tyv D, -repapdoqoan axoroitmoe e oyetxd vednepn D -tepapdeguwon, tov yapoaxmoilletal and my
avarTuEn MUUITACOTUUY, EQERXLOTIZGOY Covay didtpumong ouvdedepevay pe pua S -oyotomra (Zy. 3). H D,
avayvopLeTar #Upiwg OTH UVEHTE DU THIHCT TOU HETCUOO@LAOT d0poY (Zy. 2). OLS -emgpaveies ovvodevovial
amd pue yodppo) Extaons pe BA-NA avantudn, 1 onoti tpocdogiCetal amo ™y emnj=uvan) Kul my duva-
HLAT, VEROUOTAAADON ROXKOW Fohallo Ao Gl TOV RUTA TPOTIRION TROGUVAUTOAOUO TOU AEUKOU HOQUEQUYL
®a Tov Rhooim, O S ~emugpaveles DidTunang SEMVOUY o ©ULe EvvoLa Tg ®Ivomg, To exdve) 1pog ta NA (Zy,

3).

WneoioknA BiBAI0Brkn "©edppaoTog” - TuRua Mewloyiag. A.M.0.

- 132 -



Zy. 3. Towodrdoramy oynuatixij arexdvion s Textovixijs domurjs tov Helayovixov xpvorallooyiotadovs.
Fig. 3. Schematic 3-D presentation of the Pelagonian crystalline structure.

3. ZXELEIZ METAMOP®QLHL KAI [IAPAMOP®QLHE KAl EYNOHKELZ METAM OPO®QLHE

O P-T ovvihireg pETapop@oong voloyiomxay e PG 1 #QUTHAES LWO0QROTMIMS TV OPUXTWY petaln
TOUS (U TIE OQUXTOAOYIHES MUQUYEVEOELS Twv OLAPOQWY TETPOAOYIRUWY TUTWY ®afuig £OMS XL TN ¥wpuxr
HATAVOT] TWV UETAUOQELHMY OQUATIOV,

Avanpinray 600 ®UQe pETapOp@InG yeyovote M xal M, ovvientovixd wg apog Tig §, xa S,-0x1otomteg
avriotouya.

M -peTapdpgoon

!

H xpurtn ouv-§, M -mapay£veon otoug didqopoug TETQoAOYIROUS THOUS Eival:

@) peranmhitec: Aevxoc pappaguyiagtWm ) + yahaliog + yoavamg + yhopuoedig + mhaydxhacto(Pl) =
Protimg(Bt)) = wvavimg £ tpevimg £ anatimg * rorppaiivig, O ypavdmg avarmioetal qugva xal Heta
TNV TEXTOVIXT] OYNUATICOVTIAS KOPUIVES (Tl VEO YOOVAT) YOO (6 GUV-RIVIIOTIROUS TUPVES YOaVUTOV.

B) apgfoiitec: mpaovm apgifolos + yukaliog + mhaydriaoto(Pl) + eniboto + hevuds papuapryics(Wm )
* Brotimg(Bt) * ypavamg

y) yvetowor mhayidxhaoro(Pl) + K-dotprog + kevndg paguapuyiag(Wm ) + frotimg(Bt)) + yakaliog +
enldOTO * Ypavan)

Me fidon v ovv-S, M -TapayEveon Twy RETWIMTIRGY TETEORATOY, 1 Bempuvtag wg ratwteen Oegpo-
®padoio dnuovpyiag Tov ypavam my Bepporpacio nepimov twv 450°C (Bucher & Frey 1994) waw 61 o yhompt-
TOEWDNE OUTAOTEEQETAL AV antd Tovg ~520°C, oupguwva pe v aviidpaon cld + gtz = st + alm + H,0 (Pawell
& Holland 1990), jrogotpe va vroBécouvpe i my M -petapopgpmon pa Heppoxpaoioc avamtuing netasu
~450"C oL ~520°C (Zy. 4).

H ouv-§, avdmrrutn mg mpdovng apgforor xat tov emdGTou otoug apgiBoAites aotehe{ My yooanmol-
o) TepayEveon me emdotixng apgfolruais gaons (Spear 1993).

O M -mupayevéoeig gavepovouy 6t n M -petapdogaon ehafle yopa ong ouviixes mg mmhiic apuavo-
OOToABIAYS €S YOpUNANS ap@BOliTIKG giamg.

Ta dpla g mieons xatd my M -petapdogwon dev progoty va waboplototv e arpiPewt, agov kefmour
#olowa 0puxTd. AapPivovias Loy uvILIROOWAE VTLLEC EXTIOELS TECEWY VLU TETRWNATA TOU HETUUOQQE-
tnray 08 @hAeg 0PDOYEVVETIRES COWES oI avahoyes ouvbijxes HEQUOXQQOIOS NE T TETOWHCTU TOU DUTIAOU
Bopa, Oa propovos va emhexBel pua ovvmontueaj diaipavon g mieong petalo 5kb éwg 7kb (Bucher & Frey
1994). H napovoia eSdhhov thpevim ompyv M -mapayéveon), oe ouvduaopd He Ty Tapamionon rouotihkhoy
POUTIA(OY, OV MBAVGY Vi AVITROUY T KOO0 TAAMGTEQD HETUUOPGIRG YEYOVOC, DElvouy mBavey pua oo
Twv ouvBnxav tieong kot my didoxeie mg M -petapdeguiong #Gro and T “9kb olipguva pe My avtidoaon

woppomnicg Alm + R Whipiaxn BigXoBHk'Geeppdotbd" TR ga MwAoyiag. A.M.O.
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ot | M LT o0gmon

HemysS M -rrapayiveim, xagumpilerarotons;

) ETOITTALLES QURGHETRG papuapryic(Wm,) + yhooim + yahalic + mhayorhaoto(Pl,)

() aptptfoimes amo: axuvorBun apgifolo + fotm(Bt,) + ghwoit + yuhalia + mhayioxhaoto(Pl) +
bemidoto T keued pwoppeovyiadWm.) ‘ -

) AV evarue amoi-REvK o uagu(t"@uw'cc(ngi' + fhotm(Bt) + yhopim + mhaywoxhacto(PL) + yohalio +
ETLOOTY l _ ' i

K gy dudpzewe gou D snaoailopooriod YeyoveTog gt e TimAltied Tetpipara o 7poavime <ot floti-
g (Bt ) jETaTpEnovialL psgliq}g g xlwg__in] HUTA P0G Twy S -EMQAvELUIV, EV) O YAOOITOEONS Stampe Tt
oo ot S -emupaveleg otabe pog. EVIOUTog 08 GOHETES TEQUTTIIOELS, O YAOOITOENS PUIVETIN VL CVTIHQ-
Biloraeron amd xiu)@l’n] 2O OEQUHITY. Avaioya otovg apgokiteg n mpaovn au@ifolog HETUTQETETML 08 XTIV~
o s yhwoiT.

H petarpomi tov flotitng won yoavd g8yl vatd xrog twy S -ETUPUYERDY, OF CUVAUUOUS PE TV M -
TAOUYEVEDT) OTC PETOUTNATIRG TETOWHOTC aveQuwvouy duen M, FhuPs wpa oF auvthixeg g TRAOIVOTYLOTO-
MBS @aomg #atm ond Tovg ~450°C (Xy. 4). Avakoyes ouviirec TRORUVITTOWY HOtL (ITd o UUGLPOATIRG TETOW-
paTe., Grog SEGLVEL 1) LETATROMY] TN TPROVE CU@IPohor 08 axtivolbo ®al yhwplt,

The equilibrium reaction curves takern from
Pawell & Halland (1%30), Yardley(l188%) and Spear:19%93)
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Xy. 4. P-T-t dedypaupa ™m¢ mapauvpgowons tov Helayovizov xpvotaliooyioragdovs aro dvtixo Bopa.
Fig. 4. P-T-t diagram of the deformation of the Pelagonian crystalline basement at the western Voras Mu.

Mo ng ovviireg meong katd 1) Swaprere mg D -mapapdpguong Ba propotioais va vmoBéooups pa duu-
ipovon ™ mieome petaEl 3-6kb, ovvthireg mov waxmILovy yevird Y TPAGVOTOTOR B Ao

Oht 1o e et g M -PETapdpEmons 0f ouvOUaouo [E TO ®UTd TPOUEYYLON TEdio avamtuing
CLUTIS OTWE VTOAOYITIHE, PUVEQHIVOLY TOV AV(DOONO YUOUATHOW s M -petapoppumans.

H D -mepopopgqoi) coohouthiBnie eviovtows, Tomxd (wtd e otar] peta-wivmpomz] evoadgppovan 6mog caumg
EECOYETCLL, (UT6 TORPYOVIRES JUHDOTPES FOAOLIO, E WOOQDOTMHEVE GOLE ROKAOIV RO “TOUTACL (el W0oRpOmis.

TEAMOS 1) GUV=-RIVIPATUAT] AVATTUET AWOITI ZA AFVROV LEOUCOUYLE HUL 1) OALKI] HETUTROTT TOU YOOV,
Tov frotiny, Tou yhworoetdn] xo M apgioron 08 yAnEimy 2aTd [)R0g TmV S -ETUPOVE WY OLATUNONS, GUVEQU)-
VOUY TTEQUITE R TTOdaM Ty ouvBnroy Beppoxpaoies, H duvamws] avarpuotaihmon Evtovtos Tor yohalic
AT NROC TV S - TUaverndy dMAGIVEL TV SLaem@ar) e BEQUOROOTRE, TOVAGIaTOY, v wd tovg 250°C
ACLTEL TO OTAMO BT TUOPRQIKT BIBMOBIAKR "OedppaoToc” - Turua Mewloyiag. A.M.0.
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/4. ZYZHTHEH = EYMOEPALMATA

x

I v e5ampiBwon me nxias ™me Tapapdppmong 6mng AV TEQLYQAPTHE YLCL THY ROUOTAAAOOKIOTAMON
pEEtoT Y TeOOY| o1 Bunxot BEQH, Roayuatoromb ey wotomxés avahioeis pe my pébodo K/Ar oe ouvv-
KVTj £ 0lg paORApUY(ES WS MEOS Ta dWipaga aguuoopuITR YeEYovITa.

Zav-5, HoQPaUyLeg avartiooovial ouviifog o8 adORoRKOVS ®EVOTARAOUC, EVE) OUV-HIVIHGATIAT] AVURQU-
OTAEALOA) RAQUEQUYLOY TUVAEeTauauifieic we AETTTOROoRKY Cav@mruln ®puatdihov.

FMpoodioplomsay EToL Yiee my owv-5) RETAROO@woN L ®aTe xonuduaic nhxiag Yikn (repimou 135ex.
HOOVICE) HGE Y1 TV MEGTERT OUV-SyUETHROOPWOT] jiLa PECOS v xoMudue nhutio (tepimov 90-80ex. yoovia).
HL AL TV poppapiyody, ov WIoloy I0TNE TEQIOW65F 1) Ypovia, dDhuvel TNV ARIC VEWTEQNS Ox1aToTY-
g v D -Lovay didtunong, '

TOUGOVE [E TIC TAPUMENUELS JOS QOIVETAL OTL %atd TNV duapxela tor Konuduot i xovotahhooyoroidng
pata tow Tehayovirot rahippatog atov dutxd Bopa, vepiotata pua otadiaxn Yign zo aunon v ouvbnxoy
meamg (Zy. 4). YEYOVOZ OV QavEQWVEL TIY TUVEN] OVODLXY TORE (B ®IVI|OTS TG XOTE TO ¥POVIXO (UTO OLGOTTCL.

TELOS 1W0oTOMKES avaiioels pe v pébodo PH/Ph eEatpiloviag povorpuardhiovs i shnoovopunuévay
poypeTinmy Lioroviny, 08 Eva otd 1o SIGOTOEREVE MKOG OF GYXO TROUTOVIKG GHOUOT TNE ZOUOTHAAOTYLOT-
dovg padlag tov druxoi Bépa fopeia tov ywoot Ayog Abavdaog, €dwoay nhixic dieiodvong 300+3Ma. H
Nhxic aun POIOKETOL O OUPGOVIL (E NARIES AVELOYOV TAOUTWVIXY JOUATMY TOU OLEITIIOLY TO KOUOTH)-
rooyotndeg vrdfadpo Tou MeAayoviroy mudUPIATOS O YEITOVIRES TepoxEs ( Mouvtpdxng 1983, Koroneos ct
al. 1993). AvayvopCetal €1l oto ITehayovind ®QUOTahloooThOES PG TQO-HIVIRATIRY] paypatie] dpaom)-
DIOTNTC (€ TTROE TNY XONTLOLXI] TUOUPSREWON TOU.

EYXAPIETIEZ: Gceoud evyapiotovue tov Prof. T. Reischmann tov movemomuiov Mainz xal tov Ap. A.
Kwatdmovio yu Ty mgodgopd Ty looTomxay avehioemy ata Qoravia.
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