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MEPIAHWH

>1nv Trapouca epyacia PeAETABNKaAv o1 EAAAOILOEIG TWV UTTEPPACIKWY TTETPWHAETWY TNG B.
EUBolag, otnv otroia dlakpivaue didgopoug TUTTOUG avaAoya Pe Tov TPOTTO Opdong Kal Th XNHIKA
guoTaon Twy dIoAUPATWY TTou £€dpacav. MeAeTABNKAV N XWPIKA KaTavour Tng §aAAoiwaong Kai n
oxéon TNG ME Ta KOITAGUATA JayvnaoiTn TNG TTEPIOXNG, KABWG ETTIONG KAl OI TTAPAYEVETEIG TTOU EUPA-
ViCel.

MeTd ammd oxXoAaoTIKr €peuva UTTIBPOU O€ ETTIQAVEIOKA Kal UTTOYEIQ £pya BIaKpivaUE, £Eaipw-
VTOG TN OEPTTEVTIVIWOT, OUO TTEPITITWOEIG. TIG OUYXPOVEG ETTIPAVEIOKEG EEAAANOIWOEIG TTOU TTEPIOPI-
Covtal o€ pia oTevA emipavelokh ¢wvn Kal TIG ealAoiwaelg BaBoug TTou o@eilovtal oTn dpdaon peu-
OTWV JSIGAUPATWY OTO £0WTEPIKO TNG UTTEPRACIKAG Walag (hypogenne wall rock alteration).

ATTO TIG TTaPATTAVW €EOAAOIWCEIG, HEAETABNKAV ATTOKAEIOTIKG 01 e§aAAoiwoelg BdBoug, dnAadn
QUTEG TTOU OUVERNOQV OTO E0WTEPIKO TOU TTETPWHATOG KAl ATTAVTOUV KUPIWG O TTEPIOXEG OTTOU €é-
XOUME KOITAOPATA payvnaoitn Kal ol oT1oieg diakpivovtal o dU0 KUPIoUG TUTTOUG.

O 1pwtog TUTTOG (B1) agpopd €EAAAOIWOEIG TTOU ATTAVTWVTAI KATA MAKOG TWV ETTAPWY TWV (PAE-
Bwv pe TO UTTEPPACIKO TTETPWHA KAl ouvdéovTal Pe GAEREG payvnoitTh MIKpoU €wg pETOU TTaYOUG,
TTOU TTANPOUV BIAKAACEIG Kal GAAEG UIKPAG KAIaKag OIapPASEIS TwV UTTEPRACIKWY TTETPWHATWY.

O delTepog TUTTOG (B2) apopd ekTeTaUéVEG €EAAAOILITEIG OTO ECWTEPIKO TWV UTTEPPRATIKWYV Ha-
Cwv, ol oTroieg BpiokovTal cUVABWG OeKAdES PETPA KATW aTTd TNV €TIQAvEIa Tou €ddgoug. TIg ouva-
VTAUE OTO EOWTEPIKO AVOIKTWYV EKOKOAPWV.

Aurtoi ol duo TUTTOI E€aANOiWONG (B1 & B2) HEAETHBNKAV PIKPOOKOTTIKA, XNUIKA Kal OPUKTOAOYIKG
ue peBddoug mepIBAaoipeTpiag akTivwy X (XRD), diagopikAg BepUIKAG BAPUUETPIKAG avaAuong
(DTGA) kai uttepuBpng @acpatookoTiag (FTIR). Ao Ta atmoTteAéopuaTa TTPOKUTITEI OTI O TTPWTOG
TUTTOG €€aMoiwong (B1) atroTteAei cuvduaoud dolopitiwong kal Trupitiwong (dolomitization-
silicification), evw o dgUtepog TUTTOG (B2) €ival apylAikn e€aAAoiwan TTou 0drynoe GTO OXNUOTIOUO
OEUTEPOYEVWIV QUAAOTTUPITIKWV OPUKTWV (BEPUIKOUAITN).

1 EIZArQrH

Ta udaTikd dlaAUpata TTou dnuioupynoav Ta KoitTdouata payvnaoitn otn B. EUBola pogévnoav
ka1 e€aAAoiwoelg oTa TrepIBAAovTa utrepaaikd TeTpwaTta (Gartzos 1986, ZepéAng 1989). Ta Koi-
TAOHOTA AUTA Kal OI CUVOEDENEVES e auTd eEaAAoITEIG KaBopilovTal aTTd Ta KAVOVIKG PryUaTa Kal
TIG QVTIOTOIXEG PNEIYEVEIG CUOVES TNG TTEPIOXNAG.

E€aAoiwpéva uttepBacikd TreTpwuata Tou TrepiExouv SiO2 Kal avBpakikd 0pukTd (KUpiwg pa-
yvnaoitn kai doAopitn) armravrouv oTig AuTikéG HIMA (KaAipdpvia).

O Bailey (1946) mepiéypawe eEahhoiwon avBpakikotroinong—Trupitiwong (Carbonitization-
silicification) utrepBaoikwy TTeTpwWUdTWY OTNV TrEploxy W. Mayacmas twv HIMA e oxnuatioud xa-
Aadia kal avBpaKIKWY OPUKTWVY TNV KUpla Pada Tou TTETpwHaToS. ETiong, Tepiéypawe QAERES av-
OpaKIKWY OpUKTWV Kal opukTwyv Tou SiO,. O1 Yates & Hilpert (1946) avagépouv €£aAAOIWCEIG U-
TTEPBACIKWV TTETPWHATWY atrd Tnv Treploxr) E. Mayacmas Ttwv HIMA, oTig otroieg 1o SiO2 ¢pBdavel
péxpl kal 100% kai Ta avBpakIké opukTd PEXPI Kal TTavw attod 50%. Ettiong, mepiypdgouv @aivépue-
va PeudoPopPWOEWY Kal dIaTAPNOoNG Tou I10ToU TwV UTTEPRACIKWY TrETpwHdaTwy. O1 Bailey &
Everhart (1964) mrapéxouv TNV TTAEOV AETTTOUEPN TTEPIYPAPT] EEAANOIWUEVWV UTTEPBACIKWY TTETPW-
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patwyv NG Tepioxfis New Almaden tng KaAipdpviag, Ta oTroia @IA0gevoUv KOITACOHATO OPUKTWYV TOU
udpapyupou. AvagEpouv Tn dIOTAPNCN TOU IGTOU TOU CEPTTEVTIVITN OKOUN KAl OE TTEPITITWOEIG TTAR-
poug e€aAAoiwaong Kal dnuioupyiag TTETPWHATOS TTOU atroTeAEiTal Kupiwg atd SiO2 kal avBpakikd
OPUKTA (payvnoitn kai doAopitn). O1 Barnes et al. (1973) peAétnoav Tig eEaAAoIwOEIG TwV UTTEPRA-
OIKWYV TTETPWHATWY TNG KaAipdpviag, Ta oTroia £Xouv KaQE £wG KEPAUEPUBPO XpwHa Kal PIA0EEvoUV
KoITaopaTa Kivvapapitn, kabwg emriong Kai Ta TTAoucia o CO; vepd Tng Trepioxng. Maparfpnoav
Ol Ta eEaAAoIwpéva TTETPWHATA, T OTToia ATTOKAAOUV “silica-carbonate rocks” trepiéxouv SiO2 kai
avBpakikd opukTd. Emiong, TpoTeivouv 0TI n e§aAAoiwon TTponABe atrd Tn dpdon udaTiKwy SlaAu-
uaTwyv Aouciwv oe CO, (Hypogene wall rock alteration).

Mapdpuoieg eEaAAOIWCEIG UTTEPRATIKWYV TTETPWHATWY, TA OTT0Ia QIAOEEVOUV KOITACUATA Payvnoi-
N, éxouv Treplypagei amd Tov Dabitzias (1980) otn mrepioxn Tng Bapdou XaAKISIKAG, 0 0TToiog Xpn-
aigoTrolgi Tov 6po “brown serpentinite” yia Ta e§aAAoiwpéva UTTEPBACIKA TTETPWHATA TNG TTEPIOXNG.
O1 duo 6pol, “silica-carbonate rocks” kai “brown serpentinite”, eival IcodUvapol, ahAd o TTpwTog divel
£U@acn oTnv OPUKTOAOYIK] oUoTaoT, evw 0 OeUTEPOG OTO XpwHa. AvaAoyeg eEOANOIWOEIG avapE-
pouv kai ol Auclair et al. (1993), Halls C.& Zhao R. (1995), Ucurum A. & Larson L.T. (1999).

levika atd 1n BiBAIoypagia TTPOKUTITEl OTI Ta EAANOIWPEVA UTTEPRACIKA TTETPWHATA TTOU £XOUV
UTTOOTEl avBpakikoTToinan—-TrupITiwan carbonitization-silicification amoteAotvral amd SiO; (o€ pop-
@ xaAadia 1 XaAkndoviou) Kal avBpaKIKG OpUKTA (Jayvnaitn, doAopiTn, avkepitn Kal oTraviwg a-
oBeaTitn). AAA OPUKTA TTOU ava@EpovTal ouvhBwg gival 0 a1dnpoTTupiTnG, 0 KIvvaBapitng K.4.

2 TEQAOTIA

H B. EUBoia mmapouacidlel éviovo avAyAu@o e KAvovikd pAyMaTa, Ta OTroia o@eilovtal aTnv &-
QPEAKUCTIKN TEKTOVIKN TTOU €TTIKpaTel Ta TeAeuTaia 13 ekatoppupia €tn (Le Pichon & Angelier 1979).
H TTapougia Twv KOITaOPATWY Payvnaoitn, e Ta otroia oxeTiovral ol EAANOILTEIG, €ival OTEVA OUV-
0edepévn Pe Ta pAYHaATa Kal TIG pNEIYEVEIG CWVEG TNG TTEPIOXNG.

Ta utrepBacikd TeTpwpata TnG B. EUBoiag cival péAn tng duTIKAG 0@IoAIBIKAG {wvng Tou EAAC-
dIkoU xwpou. KataAapBdavouv éktaon Trepitrou 150 TETPAYWVIKWY XINOPETPWY Kal gival YVwoTd Yid
Ta JeydAa KoITAoUATA Yayvnaitn TTou @IAogevouy (Zx. 1).
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ExApa 1. Mewhoyikdg xaptng TG B. EURoiag, oTov otroio @aivetal n e§ATTAWGN Twv UTTEPRACIKWY TTETPWHATWY
Kal Ta KUPIOTEPQ KoITaopaTa payvnoitn (Gartzos 1990)
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[evikd Ta kKoITdopara Tng B. EUBolag TotroBeTolvTal oTnVv Tour TG SUTIKAG 0PIONIBIKAG {Wvng YE
TN ¢wvn Tou gvepyou n@aioTeiakoU ToEou NG EAAGSOG, MAciokaivikAg-OAokaivikig nAikiag. MeydAeg
MAeS UTTEPRBACIKWY TTETPWHATWY TTOU OTTAVTOUV JUTIKOTEPA (EKTOG TNG {WvVNG TWV BETIKWVY AVWO-
Nwv Bepuokpaaiag kal poRg BepudTnTag) dev QIAOLEVOUV KOITAGUATA PAyvNaiTn, OTTwWG TI.X. TA U-
mepPaaikd Tng Mivoou.

O1 yewAoyikoi oxnuaTtiopoi TTou dopouv TV TrepIoXr) HEAETNG evidooovTal oTnv [NeAayovikr yew-
TekTOVIKA {wvn (Mountrakis et al. 1983). H kevtpikr kai Bopeia EuBoia dopeital, pe egaipeon 1o Mo-
Aaiolwiké KpuoTaAAikd uTTORaBPO TNG KUPiwg atmd yvelaloug, aTTé Un PETAPOPPWUEVOUG OXNUATI-
OMOUG, o1 otroiol diakpivovtal gg: a) NeoTTaAalo{wIKoi GYXNMATIOMOI, KUPIwG atmd WaUUITEG Kal
QUAAITEG B) KaTw- Mégo- Tpiadikoi oxnuaTiopoi, atrd KAAOTIKA Kal BacIKa eKpnEIyevr] TTETPWHATA Y)
Méao Tpiadikoi - Avw loupaacikoi acBeaTdAiBoI kal doAouiteg ©) MpoavwkpnTIdIKG TEKTOVIKO KAAUU-
pa (HweAAnviko), To otroio avaAleTal yevikd O€ pia KATWTEPN EVOTNTA OTTO NQPAICTEIOICNUATOYEVEIG
oxnuaTiogoUg Kal pia avwTepn evoTnTd, £TTWONUEVN OTNV KATWTEPN, aTTO O@IOAIBIKOUG OXNMaTI-
opoug oT) Méoo- Avw Kpntidikoi eTTIKAUGIYEVEIG oXnuaTIoOpoi, atmd acBeaToAiBoug Kal ICAPaTA GAU-
oxn (FewAoyikoi xapteg ITME, ®uA. Wayvda-IMnAiov, Aipvn kai Aapupva 1:50000, Katsikatsos 1977,
Katsikatsos et al. 1986).

3 YAIKA KAl MEOOAOI

>T1ov TTpwTo TUTTO £§aAAoiwang (B1) TTou agopd Tn dolouiTiwaon-Trupitiwon €yive delypaToAnyia
NG @AEBaAg Tou payvnaitn, TNG Cwvng e¢aAlAoiwong Kal Tou aveEaAAoiwTou UTTEPRACIKOU TTETPWHA-
T0G. Ta &eiyyata PEAETABNKAV PIKPOOKOTTIKA pe Tn PonBeia TToAwTiKoU pikpookoTriou Leitz Or-
thoplan, avaAuBnkav yia kUpia cToixeia pe TN pEBodo availuong @Bopiouol dia akTivwy X (XRF)
(ouokeuny Philips PW 1450) kai ye artopikr amoppéenon (GBC 908) kai €yivav opukTOAOYIKOI
TTPOCdIoPICHOI e HeBOdoUG TTEPIBAaaTIueTpiag X.R.D. ka1 d1a@opIkAG BePUIKAS BAPUTOPETPIKNAG a-
vaAuoswg D.T.G.A.

H delTepn popen Tng e€alroiwaong (B2) Twv utTepBACIKWV TTETPWHATWY PEAETABNKE ATTO EPPA-
VIiO€IG TTOU aTTaVTOUV OTO £0WTEPIKG BABIWV AVOIKTWY EKOKAPWY EKUETAAAEUONG payvNnaiTn oTa Je-
TaMeia Mepopéppatog kar KakkaBou. ‘Eyive delypatoAnyia atmd Tnv avoikTh ekokagn Tou Mepopép-
paTog o€ BaBog TepiTrou 70 péTpa amd Tnv em@dveia Tou €dd@oug, Kabwg Kal pia delTepn TTou
atreixe mepitrou 200 péTpa BopeldTepa aAAG atrd pikpoTEPO BABOG, TrepiTrou 10 péTpa aTod TNV ETTI-
@aveia Tou e64POUG.

Ta deiypata autd uttoBARBNKav o€ ENpri KOKKOUETPIKY avAAuon Xwpig va utTTooTouv Bpuppari-
OMO TWV CUCCWHATWUATWY TOUG Kal TTPO0dIOPIoONKE N KOKKOUETPIKA oUOTOON OTA KAdopaTta >2
mm. ZTa <2 mm n KOKKOMETpia €yive Ye Tn pé€Bodo Tng mmétag (Gee & Bauder 1986). To guvoAo
TOU OeiydaTOG UEAETAONKE OPUKTOAOYIKA pE auTtduaTto TrepIOAacipeTpo TUTTOoU Siemens D5000 pe
Auyvia XaAkoU Kal JOVOXPWUATOPA YPAQITN Kal O TTPOCGOIOPICUOG TWV KPUCTOAAIKWV QACEWY EYIVE
pe TN xprion Tng Bdong dedopévwy JCPDS (Join Committee Powder Diffraction Standars). lNa tnv
OpPUKTOAOYIKA avdAuon Tou KAdopaTtog NG apyilou (<2 pm), éyive peAétn pe X.R.D, D.T.G.A kai u-
Tepubpng gacuatookotiog F.T.LLR.

la TNV TToIOTIKA avaAucn TnG apyiAou (<2um), he TN HEB0SO TTEPIBAATNG akTivwy X, €yIve KOpE-
opog Twv deyudtwy pe K kai Béppavan Toug yia 2 wpeg atoug 350°C kal 550°C kal Kopeopdg e
Mg2+ Kal diypa aiBuloyAukoAng-vepou (3ml aiBuloyAukoAng:20ml vepou) (Whitting & Allardice
1986). H opukToAoyikf) cUOTOCH TTOU TTPOEKUWE ATTO TO PACHATA TwV AKTiVwV X eTTIRERAIWONKE Kal
ME TN XpRon Twv eacpdtwy F.T.-1.R. o1o KAdopa Tng apyiAou (<2 pm) O6TTou XPNOIYOTTOINONKE N Te-
XVIKA Twv dioKiwv (pellets) pe KBr kail o avahoyia 2 mg apyilou oe 200 mg KBr. XpnoiyoTroir|enke
@aopatro@wTtopeTpo FT-IR Nicolet (750 Magma Series) (taxUtnTta adpwaong 100 scans, diaxwpIoTI-
KAG IKavoTNTag 4cm'1) KOl O TTPOCOIOPICUOG TWV QPACUATWY £YIVE JE TN XPAON Tou Aoyiouikou OM-
NIC 3.1.

4 E=AANOIQZH TON MEPIBAAAONTQN YMNEPBAZIKQN METPOMATQON

Ta e§aAAolwpéva UTTEPBATIKG TTETPWHATA TTOU OXETICOVTal YE Ta KoiTdouata payvnoitn tng B.
EUBolag TpoépxovTal Kupiwg atmd xapTtRoupyiteg Kal douviteg. MNeTpoypa@ikry HEAETN Kal XNUIKEG
avaAuoelg OxeTIKA KOAG diatnpnuévwy deiyudTwy £€3e1Eav 0TI KUPIOPXEl 0 xapT{Boupyitng, vy O€
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MIKpOTEPN avaAoyia atravtd o douvitng. H xnuik oUoTaon Twv TTETPWUATWY AUTWV gival n TUTTIKA
TWV UTTEPRACIKWY TTETPWHATWY OGATTIKOU TUTTOU Kal atroteholvTal, Kupiwg ammd: MgO(40,0-48,0),
8i05(34,0-42,0), Fe203°)‘ *(7,6-9,2) kai AloO3(< 1,0), 6ha o€ K.B. % (Gartzos, E. 1986). ZxeTIKA e
Ta IXvoaToIXeia diammoTwoaue 6Tl o€ gUvoAo 19 avaAuBéviwy, Ta 16 BpiokovTal KATw atrd TO 6pI0
avixveuong (avaAutiky péBodog XRF). O oAifivng eival F091_92,5, Kal ol TTupdEevol gival KUpiwg
opBoTtrupdEevol.

>1a utrepPaaikd TeTpwpata TG B. EURolag éxouv atmmoTuttwOei Tpia €1TeI06dIa, TA OTToiQ £TTN-
péaoav TNV OPUKTOAOYIKK Kal XNHIKF cUCTACT TOUG.

A. MpwTo €1T€I06dI0, TO OTTOI0 TOTTOBETEITAI XPOVOAOYIKA TTPIV atrd TN YEVESH TOU [Ayvnoitn.
MpdKeITal yia PO EKTETAPEVN CEPTTEVTIVIWGN TWV UTTEPPRACIKWY TTETPWHATWY TTOU APNOE OUWG OpI-
OMEVEG HAZEG TWV TTETPWHATWY AVETTNPEACTEG.

B. Aeutepo €tmeioddio, TTou TTEPIANAUBAVEL TIG EEAANOIWCEIG TWV UTTEPPACIKWY TTETPWHATWY TTOU
ouvéBnoav Katd Tnv TTEPIodO TNG YEVEONG TWV KOITOOPATWY Payvnaitn (ouyyeveTikh e§alloiwaon).

. Tpito €1T€100010, TTOU Ava@EPETal OTH oUyXpovn emmiQavelaky eEalAoiwaon, n otroia o@eileTal
oTnV €KBe0N TWV TTETPWHATWY OTIG ETTIPAVEIOKEG GUVOAKES Kal IBIAITEPA OTOUG ATUOTPAIPIKOUG TTA-
PAYOVTEG.

A6 Ta TTapaTTdvw eTTEIcOdIa dev Ba aoxoAnBouUpe 101aiTepa PE TN OePTTEVTIVIWGN, OTTAG Ba O-
VAQEPOUNE OPIOUEVEG XPHOIPES TTAPATNPACEIG PE TA AVTIOTOIXO CUUTTEPATUATA.

1) YTaiBpieg Tapatnproeig Kai TTeETpoypa@Ikr) HEAETN €0eIEav OTI QAEBES Kal QAERidIa payvnaoitn
KOBOUV TO OEPTTEVTIVITN KAl OE OPIOUEVEG TTEPITITWOEIG EXOUME Kal AVTIKATAOTOON OEPTTEVTIVR ATTO
payvnaitn. O1 oxéoeig auTég deixvouv OTI N YEVEDN TOU PAyvNaiTn €ival JETAyeEvETTEPN aTTO TN OEP-
TTEVTIViWON .

2) H mmapouaia Bpoukitn Mg(OH), oToug oeptrevTiviteg uttodnAwvel Tnv atrouaia CO, atd Tn
pPEUOTH @Aon Katd Tn oeptrevTiviwon (Johannes, 1969). AvtiBeta kKatd Tn yéveon Tou payvnoitn é-
xoupe évrovn Trapouaia CO2 otn peuoTh @don (ota udatikd diaAupata). ETropévwg dev ptropei va
ouvéBaive TAuTOXpOVA N OEPTTEVTIVIWAN Kal N YEVESH TOU YayvnoiTn.

3) Kard tnv oeptrevTiviwaon eixape oXeTIKG uPnAég Bepuokpaaieg TTou EeTTepvolaay o€ OPIoHE-
VEG TTEPIOXEG TOUG 370° C. Auté TPOKUTITEl atmd T diatApnon Tou oAIBivn, dnnadn, TN MNn
OEPTTEVTIVIWGOT TOU UTTEPRACIKOU TTETPWHOTOG OTIG TTEPIOXEG AUTEG.

Z0pewva pe TV avtidpaon2 dopoTepitng + 3 H.O <> 1 Zeptrevrivn + 1Bpoukitn (Johannes,
1968) o oAIfivng (popoTePITNG) METATPETTETAI OE OEPTTAVTIVR O¢ Bepuokpacia XaunAdTepn Twv
350°C (6tav atrouoidlel 1o CO2 atd TN peuoTnh @Aon 1 eival TToAU TTTwx og CO2 ). AvtiBeTa o1 €-
EaANoIwaEIG TwV TTEPIBAAOVTWY TTETPWHATWY KATA TN YEVEDN TOU Payvnaitn gival XaunAwy Beppuo-
Kpagoiwyv (GpylAol).

ZXETIKA PE TO TPITO €TEI0OdI0 TG oUYXPOVNG £TTIPaveIakng eEaAloiwong Ba avagépoupe PHoOvo
TTapaTNPROEIG TToU BEiXvVouv TTola gival Ta TTpoidvTa TG atroodBpwong authg O otrdAiog Bpébnke
va YeUIZel HIKPEG KOIAOTNTEG TTOU UTTAPXOUV OTA £EOANOIWPEVA TTETPWHOTA Kal OTIG AEREG payvnoi-
TN, MAAIOTA OpIoUEvEG aTTO QUTEG BPEBNKav va £Xouv pia apxIkA emioTpwon amméd xaAalia. O omrd-
ANiog, etmiong BpéBnke va avTikaBIoTd PEPIKWG QAERES payvnaitn Kal AaTUTTEG Jayvnaitn Péoa oTa
UTTEPKEIPEVA veoyevn ICApaTa TNG TTePIoXNG. O aetmoANIBoG €xel aTToTEDEI OTA TTEPICTOTEPA VEOTEKTO-
VIKG priydaTa, TToAAG atrd Ta oTroia KOBouv QAEBEG PayvnaoiTh, O€ OPICUEVEG TTEPITITWCEIG TTAPATN-
PNONKe PEPIKA ) Kal OAOKANPWTIKY AvTIKATAOTAON TOU payvnaoitn Twv QAeRwv amd oemioAifo. ZT1a
TOIXWHATA TWV UTTOYEIWV EKPETAAAEUTEWY TTAPATNPARBNKE cUyxpovn atréBeon oemmoABou, Kabwg
€TTIONG KOl YEUIOUO pWYHWYV atrd UTTAAOTO QPPECKO onTTIdAIBO.

ATTO TIG TTAPATNPACEIG QUTEG TTPOKUTITEI OTI O OTTAAIOG Kal 0 oNTTIOAIBOG €ival JETAYEVEDTEPOI TOU
Mayvnaitn Kal atroteAoUV TTPoIdVTa aUyXpovng ETTIPAVEIAKNG ATTOCABPWONG.

Mapakdrw Ba avapepBouue dieEOOIKG OTO deUTEPO £TTEITOOI0, dNAASA OTN CUYYEVETIKA €EaANOI-
WOon TTOU ATTOTEAE] Kal TO AVTIKEINEVO TNG TTApoUCag HEAETNG.

MeTd amdé oxoAaoTIKA TTapATAPNON KAl épEUva UTTAIBpoU € TTIPAVEIOKA Kal UTTOyEIa Epya Bpé-
OnKe OTI UTTAPXEI OTEVH XWPIKA OXEON WETAEU TWV KOITAOUATWY Payvnoitn Kal Twv eEaAAoioewv
TTou atravToUv oTta TepIBaAAovTa utrepBacikd meTpwuata. O1 eEaAAoiwoelg auTég dlakpivovTal o€
OU0 KUpPIOUG TUTTOUG CUYYEVETIKAG €CaAAoiwang. O mpwTog TUTTOG (B1) agopd e£aAAOIWOEIS TTOU
ATTAVTWVTAI KATA JAKOG TWV ETTAQWY TWV QAERWV PE TO UTTEPPRACIKO TTETPWHA (ZX. 2) Kal ouvdEo-
vTal HE QAEBEG payvnaiTn pIKPoU €wg HECOU TTAXOUG, TTOU TTANPOUV SIAKAACEIG Kal AAAEG PIKPAG KAI-
Hokag SIappALEIS TWV UTTEPPRACIKWY TTETPWHATWY. TNV TTEPITITWON AuTh €Xel dnuioupynBei aTo
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TETPWHA pia ocuptrayAg ¢wvn eEalloiwong, pe TTaxog avaAoyo TTpog To TTAX0G TNG GAEBAG Tou pa-
yvnoitn. Metd amé 1 dwvn eEahAoiwong akoAouBei To UTTEPBATIKG TTETPWHA TTOU CUVHBWG gival
£€vag TUTTIKOG aveCaAAoiwTog A pe PIkpd Babud oeptrevTiviwong xapTtlBoupyitng. O delTtepog TUTTOG
(B2) agopd ekTeTAPEVEG EEAANOILICEIG OTO E0WTEPIKO TWV UTTEPBACIKWY Palwv (Zx. 3), 01 OTToiEg
BpiokovTal ouvABwG BeKAdEG PETPO KATW OTTO TNV ETTIQAVEIQ TOU £dGPOUG. TIG CUVAVTAUE OTO E0W-
TEPIKO BaBIV AVOIKTWYV EKOKAPWYV Kal O¢ avTiBeon Pe Tov TTponyoUluevo TUTTO e§aAAoiwong (ou-
utTayn) amotedolvTtal atmd £va eUBPUTITO, ACUVOETO KAl TTARPWG ATTOBIOPYAVWHEVO UAIKO TTOU KO-
Tappéel e atTAn TTieon.

IxApa 2. dwroypagia amd 1n Béon delypatoAnyiag TnG e§aAoiwaong TUTTou B4, oTnv oTroia @aivovTal N AERa
payvnaitn (Aeukn Trepioxn, apioTepd), n ¢uvn e§aAloiwang (ykpi TTEpIoXr) OTo YEGO) Kal TO PN e§aAAoIwpPévo U-
TeEPPRaTIkS TETPpWHA (MaUpo, aTo Oe€I6 uéEpog). Etriong anueiwvovTal Ta onueia derypatoAnyiag.

s & b" . .. i 3 A \. = .

ZxApa 3. dwroypagia TG BEong delypatoAnyiag Tng e§aAAoiwang TUTOU By, oTnv oToia @aivetal ye Aeukd
XPWHA 0 Yayvnaitng Kal he yKpi To e§aANoiwpévo kal TTARpwG atTodiopyavwpévo uTrepBacikd TETpwua. KAipa-
ka 1:20
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lNa T peAéTn autwv Twv dUo TUTTWY e§aAAoiwoewyv (hypogenne wall rock alteration), dnAadn
NG dolopitiwong-Trupitiwong (B1) kai Tng apyiAikng e¢alhoiwong (B2), n otroia odriynoe kai o€
OXNMOTIOUO BEPUIKOUAITN, aKoAoUBNONKe dIaQopeTIKr PeBodoAoyia.

ZTOV TTPWTO TUTTO e€aAAoiwang (B1) TTou agopd Tn SoAoUITIWON-TTUPITIWON £yive delyuaToAnyia,
n otoia apyifer atrd Tn @AERa Tou Payvnaitn kal yéoa atréd Tn ocuptrayn ¢wvn eEaAAoiwaong KaTaAn-
yel 010 avegaAroiwTo utrepPaoikd TETpwHa. OTTwG paiveTal Kal oTn wToypagia (ZX. 2), 0 payvn-
oiTng xapaktnpioTnke oav deiypa 1, To utrepPacikd oav deiypa 5 kal n {wvn egahhoiwong oav deiy-
yota 2, 3, 4.

Mivakag 1. AvaAuoeig Twv deiypdrtwy 1, 2, 3, 4 Kai 5, Ta OTT0i0 GNPEIVOVTAI GTN GWTOYPAPIa TOU OXANATOG 2.

Zroixeia Kal yéBodol avdAuong Agiypa 1 Acgiypa 2 Acgiypa 3 Acgiypa 4 Agiypa 5
SiO; (X-R-F) «k.B.% 3,45 38,80 32,60 25,70 38,01
MgO (X-R—F) k.B.% 42,50 15,90 17,00 17,60 46,70
FeO + Fe;0; (X-R-F) k..% 0,07 4,44 6,50 8,00 11,00
CaO (X-R-F) k.B.% 3,35 11,56 15,55 17,00 1,20
AlLO; (X-R-F) «k.B.% 0,14 0,14 0,14 0,12 0,28
Mn (ATtop. atrop. ppm) 0,01 0,05 0,06 0,03 0,09
KO (->-) 0,05 0,03 0,05 0,11 0,07
Na,O (- >> -) <0,03 <0,03 0,05 0,06 0,07
\Y (->>-) <0,05 <0,05 <0,05 <0,05 <0,05
B (->>-) <0,05 <0,05 <0,05 <0,05 <0,05
Zn (->>-) <0,01 <0,01 <0,01 <0,01 <0,01
Cr (->>-) 400 900 1700 1700 2500
Ni (->>-) 700 2000 2100 2400 3000
Hg (->>-) <10 <10 <10 <10 <10
At Mupwoswg % os 105°C 0,60 1,72 1,11 1,45 0,21
At Mupwoeswg % og 1000°C 49,05 27,12 27,09 29,69 1,07
AekadIKoi AOyapIBUOI TWV AVWTEPW TILWV TWV CUYKEVTPWOEWYV TWV OTOIXEIWV
SiO; -1.0516 -0,0026 -0,0737 -0,1787 0,0000
MgO -0,0492 -0,4679 -0,4389 -0,4288 0,0000
FeO + Fe,03 -2,1900 -0,3940 -0,2285 -0,1383 0,0000
CaO +0,4459 +0,9838 +1,1125 +1,1512 0,0000
AlLOs -0,3010 -0,3010 -0,3010 -0,3679 0,0000
Mn -0,9547 -0,2557 -0,1765 -0,4776 0,0000
Cr -0,7959 -0,4437 -0,1675 -0,1678 0,0000
Ni -0,6326 -0,1761 -0,1549 -0,0969 0,0000

ATTO TN PIKPOOKOTTIKI) MEAETN TwV SEIYUATWY TNG OOAOMITIKAG-TTUPITIKAG €aAAoiwang SiammoTw-
Onke oTo deiypa 1, n TTapousia HOVO KPUTTTOKPUOTAAAIKOU payvnoitn. Z1a 2, 3, 4 pio eKTETAPEVN
KOQETI €wg KepauépuBpn avOpakiky pala, oTnv OTToid UTTAPXOUV OIECTTOPUEVOI EUMEYEBEIG KPU-
oTaAAol opBoTrupogEvwy, ol oTToiol Bpiokovtal atmmd apXIKO €wg Kal TEAIKG oTadio eEaAloiwong. O
oAIBivng éxel avtikataoTabei atrd avBpakikd opukTd (Kupiwg doAopitn) kai xaAadia. ETriong, diarmi-
OTWVETAI N UTTAPEN MEMOVWHEVWYV KPUGTAAAWY XPWHITN, 01 OTToi0I QaiveTal va avlioTavtal aTnv €-
EaAhoiwan, kabwg etriong kai AeTrTwv PAeRISiwV xaAadia. TéAog, aTo deiyua 5 (aveEalAoiwTtn pada
XapT¢Boupyitn) TTaparnpribnkav aveEaAloiwTol kpuoTaAAol oAiivn, ol oTToiol EQATTTOVTAI XWPIg va
TTapePBAAAETaI OEPTTEVTIVNG 1) avOpaKIKE OPUKTAL.

Ta amoteAéopara Twv XNUIKWY avoAUoEwv Twv SelyudTwy TTapaTiOevial atov Trivaka 1 Kai
TpoBdaAAovTal 0TO JIAypANa TOU OXAUATOG 4, aTTO TO OTT0I0 YiveTal EU@AVES OTI aTTO TO UNTPIKO
TETPWHA (XapT{Roupyitng) TTPog TN QAERa Tou Payvnaitn 6Aa Ta aToixeia Baivouv peioUpeva Je €-
Eaipeon 1o CaO, 10 otroio augdveTal ONUAVTIKA, YeYovog TTou atToTeAEl évoeign Ot katd Tn dladika-
oia autrg TG eEaAAoiwang Ta udatikd dlaAUpaTa YETEQEPAV Kal TTpooEBecav aoBEoTIO.
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>xfua 4. MNMpofoAr Tou AoyapiBuou Twv CUYKEVTPWOEWY TwV OToIXEiwv Tou lMivaka 1.
(A)=cuykévTpwaon Twv aToIXEiwv O€ deiypa eGaAAoiwpévou TTETPWHATOG Kal @AEBag payvnai-
,(R)=0UYKEVTPWOT TWV CGTOIXEIWV O€ BEiYPA UNTPIKOU TTETPWHATOG.

A6 TO TTO00O0TO TNG aTTWAEIag Bdpoug Kal atd Tn Bepuokpaacia (105 — 1000° C) mou ouvépn n
MeTaBoAn katd Tn dla@opikr) BeppikA BapuToueTpIkr avdAuon D.T.G.A. dIamoTwONKE OTI TTPOKEITAI
yIa a0BeaTO-PayvnoioUxo avOpakikfy OpUKTOAOYIKA @Acn Tng Jwvng €£aAloiwang TTou ouvrBwg
ouvodeleTal ato xaAadia.

H delTepn popen Tng e€alroiwaong (B2) Twv utrepBaACIKWV TTETPWHATWY PEAETABNKE ATTO EPPA-
ViO€IG TTOU OTTaVTOUV OTO £0WTEPIKG BABIWV AVOIKTWY EKOKAPWY EKUETAAAEUONG payvNnaiTn oTa Je-
TaMAeia Mepopéuparog kar Kdkkapou.

ATTO TN PEAETN QUTWYV TWV BEIYUATWY TTOU AVTIOTOIXOUV OTO £EAAAOIWMEVO Kal TTARPWS aTTOdIoP-
YOVWUEVO TTETPWHA, CUYKEKPIMEVA TOU KAAOUOTOG < 2 um, TTpoadiopicbnKe n TTapouadia Tou BepuI-
KOUAITN pe Tn BorBeia Twv diaypappdrwy XRD (£x. 5 & 6), yeyovog 1o otroio emMIBERAILONKE Kal
atmé Ta diaypdupara Twv D.T.G.A. kai FT-.R.. ETiong, mpoadiopicbnkav ta opukTd S0AOMITNG,
XPUOOTIANG, OpaTEPITNG Kal HIKTHG OOUNAS APYIAIKE OPUKTA OTO KAGCOHA <2 mm.
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IxApa 5. Aidypappa XRD Seiypatog <2 mm atéd Tig e§aAoiwaoelg TUtTou B,. Mpocdiopiobnkav Ta opukTd doAo-
HiTNG, POPOTEPITNG, XPUTOTIANG Kal BEPHIKOUAITNG.
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¥xApa 6. Aidypappa XRD até 1o kKAdopa Tng apyilou. (1) Emegepyacia deiypatog pe eutrotioyd K kai Bépuav-
on otoug 550°C, (2) Emegepyaoia deiypatog pe eumomioud K kai 8épuavon atoug 350°C kai (3) Emegepyaaia
deiyyatog pe eptroTiopd Mg kai piypatog ailBuloyAukoAng kai vepou. Katd toug (Whitting & Allardice 1986) o
OUVOUAGHOG TWV XEIPIOKWY Pag TTpoadiopidel 0TI TIPOKEITAI VIO BEPUIKOUAITN.
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5 ZYMIMEPAXMATA

ATIO TNV €peuvd Pag TTPOKUTITOUV TA €§AG CUMTTEPACUATA:
< YTApxel OTEVA XWPIKA KAl YEVETIKA OXEO0N METASU TWV KOITAOUATWY PAyvNaiTn Kal TV €-
EaAhoiwoewv TTOU atravTolv ata TepIBdAlovTa utrepBacikd TeTpwpata. Or eEaAAOITEIG
auTég dlakpivovtal o U0 KUPIOUG TUTTOUG GUYYEVETIKNG eEaAAoiwang (akpaia PéAN).

< O mpwrtog TUTTOG (B1) apopd eEaAoiwaoelg TTou dnuioupyRBnkav KaTd JAKOG TwV ETTAQWYV
TWV QAEPWV (UIKPOU £WG PETOU TTAXOUG) PE TO UTTEPPACIKG TTETPWUA, Ol OTToiEG TTAnPOUV
OlakAAoEIG Kal GAAEG MIKPAG KAIJOKAG BIApPAEEIS TwV UTTEPBACIKWY TTETPWHATWY. XTnV
TEPITTTWAON auTh €xel dnuioupynBei oTo TETPpWHA Wia cuutrayng wvn eEalloiwong, e
TTAX0G avAAOYyO TTPOG TO TTAX0G TNG GAEBAG TOU PWAyvNCiTh, OTNV OTToIa ETTIKPATOUV TA V-
BpaKIKa& opuKTa Kal 0 XaAadiag. Ta OpUKTA QUTA €XOUV AVTIKATAOTACEI JEPIKWG 1 OANIKWG TA
TTUPITIKA OPUKTA TwV TTEPIBAAAOVTWYV TTETPWUATWY. H oeipd auavouevng avtiotaong oTn
dpdon Twv udaTikwy dlaAupdTwy gival oAiBivng, TTupdgevog, auifoAog kal agptrevtivng. O
XPWWITNG Trapouaciddel Tnv TTAov 1oxupr) avtiotaon. H g§aAhoiwon auTtr) xapakTtnpicetal
w¢ doAouITiwon-TrupItiwon Kai dnuioupyndnke atrd SIGAUPATA TTOU MTAV UTTEPKOPECUEVO
WG TTPOG ToVv OOAOUITN (TO YIVOHEVO BIGAUTOTNTAG TOU SOAOWITN €iXe TIMA PEYaAUTEPN aTTO
TNV TIUA KopeouoU) Kal Tov xaAadia.

& ZTIG TTEPITITWOEIG TTOU €XOUME OTa TTEPIBAAAOvVTa TTETpWUATA e§aAAolwoelg TUTTOU By (“00-
AOMITIKA-TTUPITIKA”) ouvABwWG TTapaTneoUvTal QAIVOPEVA PEPIKNAG BOAOMITIWONG TwV UTTAp-
XOoUoWV GAEBWV payvnaoitn Kal améBeon xaAadia oTa TOIXWUATA KOIAOTHTWY TWwV GAEBWV.

< O deuTepOG TUTTOG (B2) apopd eKTETANEVES EEAANOIWTEIS OTO ECWTEPIKO TWV UTTEPRATCIKWV
padwyv, o1 oTroieg BpiokovTal uVABWG OeKAdEG PETPA KATW OTTO TNV ETTIQAVEIN TOU €£04-
QOUG Kal atToTEAOUV apYIAIKOU TUTTOU £EQAAOIWCEIG PE XAPAKTNPIOTIKO OPUKTO TOV BEPI-
KOUAITN. AnuioupyrBnkav a1ré dioAUpaTa akOpETTA WG TTPOG ToV SOAOUITN Kal Tov XaAadia.
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ABSTRACT

STUDY OF THE WALL ROCK ALTERATION OCCURRING IN ULTRA-
MAFIC ROCKS HOSTING MAGNESITE DEPOSITS, EVIA, GREECE.

Serelis K.", Gartzos E.", and Tsaousidou P.’

1 Division of Geological Sciences and Atmospheric Environment, Dept. of Sciences, Agricultural
University of Athens, lera Odos 75, 11855 Athens, Greece, egartz@aua.gr, serelis@aua.gr,
gtsaousidou@aua.gr

Three different kinds of alteration processes occur in the studied ultramafic host rocks of the
magnesite deposits of N. Evia. In chronological order: Pre-magnesite event (serpentinization),
syngenetic brown alteration and weathering.

This paper concerns the syngenetic wall rock alteration of the ultramafic host rocks. Two types
of wall rock alteration were distinguished. The first one named type (B1) concerns cases of brown
alteration accompanying thin to medium size veins of magnesite. Alteration is restricted in thin (a
few cm to 20 cm) vein-parallel bands occurring on both sides of the vein. Alteration increases
gradually towards the edges of the vein. The altered band consists mainly of abundant dolomite
and/or quartz. The second type (Bz) concerns argillic alteration of large ultramafic masses in areas
with intense magnesite mineralization and can be observed along the walls of the open pit mines.
Secondary vermiculite has been formed in this case. Both types are related to the genesis of the
magnesite deposits.

386



