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1 EIZArQrH

H ¢ékBeson auty ouvowilel Ta  ATTOTEAECPATA  TOU  EPEUVNTIKOU  €pyou
«MaAaiooeioporoyikn €peuva oTa evepyd priypata tng BoABng (Muydovia - K.
Makedovia), QpwTrou - Auhwva - KatrapeAdiou (ATTIKA - BoiwTia — Zteped EANGDQ)»
TO oToio ¥pnuarodotinke atd Tov Opyaviopd AVTIOEIOPIKOU ZXeBIQOUOU Kal
MpooTaciag (ZuuBacn 27 / 53 874 / 20-11-00) kai gixe didpkeia amd 1o 2001 £wg 10
2003. Ta péEAN TG epeuvnTIKAG ouddag ATav:

Emornuovikwe Ymetbuvoe  KaBnyntAg Zmipog MauAidng!

MéAn Epeuvnrikric Ouddac  lwéavvng KoukouBéhag?, Etr. KadnynTrg
Newvidag Etapatémoulog?, Emr. KaBnyntAg
Fepdoipoc amaddmoulog, AluBuvtig Epeuviov
AAé€avdpoc Xargnmétpoc’, Ap. Mewhoyiag
ABavdaoiog Mkavac®, Epeuvntic A
TwTAplog Kokkdhag?, AékTopag
lwavvng Toddouhoc?, Y. Ap. Mewhoyiag
ApetA MNMAEooa, NewAdyog Msc
OAya Moupouidou®, Mewhdyog MSc
XpUoa kouvtpopixou?, FewAdyog MSc
AnprTeng Kepapudagh, Metamruyiakdg dorrntig
TWTAPNS ZuTépag’, Metamruxiakdg PoitnTrg
Avva Kapayiavvidou®, doititpia
TwTtApIo¢ BaAkaviwtng', doirntAg
Tmopoc! Mataiwdvvou, PorrnTAg

AVTIKEINEVO TOU £€pyou NATAV KUPiwg n dlegaywyr) TTOAAIOOEIOCUOAOYIKNAG £PEUVAG O€
Ouo emmAeypéveg evepyEg pnélyeveig Cwveg TG EAAGdag (Muydovia Aekdvn kai n pnéi-
yev Cwvn Qpwtrou — Aulwva — KatrapeAAiou), o1 oTToieg ouvdEovTal PE I0XUPOUG
TTPOCEATOUG CEICUOUG, e OTOXO TNV KATtavonon TNG CEICHIKAG CUUTTEPIPOPAS TWV
OUYKEKPIUEVWY PNYHATWY KATE TO TIPOCPATO YEWAOYIKO TTAPEABOV.

210 €TTOMEVA KEPAAQIQ TTapouciadovTal avaAuTIKA Ta aTTOTEAEOPATA TNG €PEUVOG VIO
TIG OUYKEKPIYEVEG TTEPIOXEG ME TNV QVTIOTOIXN YEWAOYIKN-BIBAIOYPOQIKA €I0aywWYN
TOUG, KOBWG €TTiONG KAl N oUvBeon Twv VEWV PE TTOAAIOTEPA ATTOTEAECUATA YIA TIG
iDIEG TTEPIOYEG.

! TuApa FewAoyiag, ApioTotéAeio MavetmoTrpio Osgoalovikng.
2 Turua MewAoyiag, MavemoTtApio Marpwv.

3 M'ewduvapiké IvoTirouTo, EBviké AGTEPOOKOTTEIO ABNVWV.

* Opyaviopdg AvtiogiopikoU xediacpou kai [MpooTaaiag.
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2 AEKANH MYTAONIAZ

2710 TTAQICIO TOU TTAPOVTOG EPEUVNTIKOU €PYOU TTPAYHATOTIOINONKE UEAETN TWV CEIOUI-
KA evepywv pnyudaTwy Mepakapoug-2TiBou TnG TTEPIOXNS TNG Aekavng TNG Muydoviag
TTou BpiokeTal A-ABA atmé Tnv TOAN TNG @cocalovikng.

H €géNiEn TnG Muydoviag Aekdvng &ekivnoe katd 1o Katwtepo — Méoo Meidkaivo, o-
ToTE Kai €yive n dnuioupyia Tng MNpouuydoviag Aekavng (WiAoBiko¢ 1977) n otroia
TTeplEAAUBave oAOKANPN TNV TTEPIoXA TNG onuepIviig Muydoviag Aekavng, KabBwg Kal
TIG uTToAeKAvEG Tou ZaykAiBepiou Kal Tng MapaBouoag. H iI¢npaToyéveon Katd n
didpkela Tou MAgIdKaIvou o€ auTéG TIG AeKAVES TTPOKAAETE TV attdBean Twyv ICNUATWY
NG Mpouuydoviakng ouddag. Ta kupia priydaTa TTou oploBetouv Tnv lNpouuydovia
Aeka@vn gival To A — A TTapdaTagng priyua Tou 2oxou oTa Bopeia, kaBwg kal Ta BA - NA
priydata voTia tou ZaykAIBepiou Kal Twv AOUMTTILV. 2TN CUVEXEIQ, KATA TNV €QEAKU-
OTIKN @don Tou katwTepou [MAsioTokaivou dnuioupyAbnkav véa Kavoviké prydaTa
OlIaQOpWY TTAPATALEWY TTOU OIGUOPPWOaV KAIVOUPIEG UTTOAEKAVEG PECO OTIG RN
TTpoUTTdpyxouceg (Aekaveg Muydoviag, MapaBouocag, ZaykAifepiou kal BpwUoAI-
Mvwv). H avTioToixn iI{nuatoyévean o€ autég TIG AekAveg dnuioupynoe 1o Muydoviako
ouoTnua.

H Aekdavn Tng Muydoviag avikel OTIG MIKPOTEPESG AEKAVEG-TAPPOI TTOU avaTTTuxonkav
o€ pia dieubuvon BA-NA oTo TetapToyevég, pia dielBuvaon TTou JapPTUPEl TNV ETTIKPA-
TnoN €vog epeAkuoTIKOU TTediou pe BBA-NNA T1doeig. Ta mepIBwpIakd priyuata Tou
TEKTOVIKOU BuBiopaTtog, Ta otroia oploBeToUV TNV AeKAvVn BewpouvTal OEICUIKA evepyd
Kal n MEAETN Toug Ba BonBolce oTnv Katavonon Tng evepyou dpdong auTwyv Twv
PNYMATWYV.

2.1 TlswAoyia tng mepioxns

To TexTOoVIKO BUBIoHa TNG Muydoviag yewAoyikad BpiokeTal oTa Opia TNG ZePPOPAKE-
OovIKNG padag pe Tnv MepipodoTrikr) wvn. TN cuvéxeia Ba dobouv oe cuvToia Ta
KUPIOTEPO XOAPAKTNPIOTIKA TWV OU0 QUTWY YEWAOYIKWY EVOTHTWV.

2.1.1 ZepBouakedovikn uala

Ta meTpwpaTa TNG ZEPPOPAKEDOVIKNG ATTOTEAOUVTAI ATTO PETANOPPWHEVO KPUOTOA-
AooxioTwdeg uTORabpo, To otoio €xel dlaxwploBei oe dUo oelpég (Kockel and
Walther,1968): Tnv katwTepn oeipd KepduAAiwv Kai TNV avwTepn oeipd BepTiokou.

% H oapd Twv KepSuAAiwv gival n katwTepn o€ipd TNG ZePBOPAKEDOVIKNG Kal TTa-
pouoiddel pia yeviki dieuBuvon BBA - NNA. Zuvavtdral o€ TTOAU PIkKpd PEPOG TNG
Aekavng Tng Muydoviag, oto avaTtoAikd Tng 6pio. H AIBooTpwuaroypagia Tng o€l
pdg amoTteAeital atrd Toug €€N¢ opifovTeg (aTTd TOUg BABUTEPOUG TTPOG TOUG AVW-
TEPOUG): BIOTITIKOI YVEUOIOI, KOTWTEPOG OpifovTag papudpou, BIoTITIKGG yveUolog,
evOIAUETOG opifovTag pappdapou, BIOTITIKOG yveUOIOG, AVWTEPOG opifovTag pap-
papou.

s H ogpd Tou BepTiokou cival N avwTepn o€ipd TG ZePPBOPAKEDOVIKNG PAlag Kal
éxel 01eubuvon etmiong BBA - NNA @T1dvel péxpl ta ouvopa tng EANGSaAg pe Tn
BouAyapia kai Twv ZKOTTIWV Kal ETTEKTEIVETAI KOl OTO £€8A@POg Twv dUO AUTWV XW-
pwv. AtToTeAei TNV KUPIOTEPN OLIPA TTETPWHATWY, HAdi JE TOUG OXNUATIOPOUG TNG
MepIPOdOTTIKAG Cwvng, ETTAVW OTAV OTToia avatrTucoetal n Muydovia Aekdavn. H
ANBooTpwpaToypa@iky OTAAN TNG Oe€Ipdg atmoTeAsiTal amd Toug €EAG OXNMOTI-
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opoug: diyapuapuyliakoi  yveuaiol, SIAPUOPUYIOKOi  oXIOTOAIBOI-ypavaTOUXOI,
HApuapa, BIOTITIKOI YVEUOIOI, AUPIBOANITEG KAl AAAD HETABACIKA TTETPWHATA.

2.1.2 [llepipodorrikn Zwvn

H Mepipodotmikh {wvn KaTaAauBavel yewypa@ikad 1o dUTIKO TuAMa TG Aekdvng TnG
Muydoviag. Mpdkerral yia pia akoAouBia TeTpwudTwy TToUu exkTeiveTal atrd 10 NA dkpo
NG Xepoovnoou TnNG ZIBwviag pExp! TN Aekavn Tou AgIoU pe yevikr) dieuBuvon BA -
NA. Me Bdon TIG vewTEPES QTTOWYEIG, TPEIG EVOTNTEG £XOUV OopoUV TNV MepPIPOdOTTIKN
{wvn a1rd Ta avaToAiké TTpog Ta duTIKA: Evotnta N1efé Kopdv — Aouumid, Evornta
MeAioooywpiou - XoAopwvTta kal Evotnta Aotrpng Bpuong — XopTiaTn.

< H Evoérnta N1eB€ Kopdv artroteAsital atmd 10: ZXNUATIONOS EEauiAiou, Tnv n@ai-
OTEIOICNUATOYEVHG OEIPA KAl TRV avOpaKIKr oEIpd.

< H Evotnta MeAioooxwpiou — XoAopwvTa mTepIAapBAavel avBpaKIKA TTETPWHATO
KAl TO «PAUCXN TNG ZBoUAAgy.

s H Evérnta Aomrpng Bpuong — XopTidTn amoTeAcital ammd JETAKAAOTIKA KAl av-
Bpakikd I{fuaTa, kabwg Kai Ifiuata Babiag 6dAacoagc.

2.1.3 MeraAmika iCnuara

Metd Tnv AATTIKR opoyéveon Kal €1dIKOTEpa atrd 170 A. Meidkaivo, n Aekdavn tng Mu-
yooviag TTANPWONKe Pe vewTePa ICAUATA, TTOU QVTITIPOCWTTEUOUV TA YETAATTIKA ICMUa-
Ta TNG Aekdvng. Ta I{ApaTa autd atroteAolV TIG atroBéoelg Tou Neoyevoug kail Tou Te-
TapToyevoug. H oTpwuatoypagia kai n AIBoAoyiki Toug ouoTacn Toug cuoTtach dla-
KpiveTal o€ dUo oudadeg tTnv Mpopuydoviakr kai T Muydoviakr opada (¥iAoBikog,
1977). H otwpuatoypa@ia Twv ICNHATWY QUTWV TTEPIYPAPETAI TTAPAKATW.

2.1.3.1 Tpouuydoviakrl Oudda

H mpopuydoviakry opdda atrotédnke ota opia 1ng Mpopuydoviag Aekdvng Katé 1o
Neoyevéc. Ta KupIOTEPA XAPAKTNPIOTIKA TwV OTTOBE0EWY auTwy divovTal TTapaKATW
(WiroBikog 1977, Psilovikos and Sotiriadis 1983):

s Kpokalotrayn: To katwTtepo PEAOG TNG lMNpouuydoviaknG ouddag aTToTeAELITal
aT1rd OUVEKTIKA KpoKaAoTrayr BAong Ta oTToia £TTKABOVTAI AaCUP@WVA ETTAVW OTO
uTToBaBpo. To TTaxog Toug TTOIKIAAEI atrd 2 £éwg 10 m. AtroteAouvTal aTTd ATTO-
OTPOYYUAWMEVEG KPOKAAEG UE ONUAVTIKY TTapoudia adpOKoKKNG AGupou. ‘Exouv
MOavr TTOTANOXEINAPPEI TTPOEAEUDT).

< Wappiteg: AtrotéOnKav o¢ cuppwyvia pe Ta Kpokahotrayry. ‘Exouv diaotaupwTh
OTPWON Kal armoteAoUvTal atmmd PEOOKOKKN €wWG AdPOKOKKN AUMO PE avOpakikd
OUVOETIKO UAIKO, ] a1Td TTOAU adpOKOKKN AUMO HE TTUPITIKG oUVOETIKG UAIKO. Mepi-
AapBdvouv emmiong apylAIkoug @akoug, Kabwg kal Tepdyn Tou uttofdBpou. Ta
WAUMITIKG cwpaTa TTou diayxwpidovTal atrd TIG dIOCTAUPWTEG OTPWOEIG ITTOPET va
@Taoouv Kai Ta 80m o€ Taxog. ATToTéOnKav armmd TTaAAIOPEUATA YE TN HOPYPN KU-
piwg aAouBiakwyv pImdiwv oTIg £§6d0ug Toug TTPOG TN Aipvn TnG Mpopuydoviag
Aekavng.

s ApylhopapuiTikd 1IApara: Atrotédnkav katd 1o Mévtio oclyewva eTadvw aTmo
TOUG WOHMITEG KAl atToTEAOUVTAI OTTO PUBUITEG PIKPOU TTaXoug (€wg 1 m). H doun
TWV PUBUITWY auTWV TTEPIAAPBAVEI Ta €§AG OTPWHATA, OTTO TO KATWTEPO TTPOG TO
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avwTePo: €va Padwdeg oTpwHa yKpiag apyilou Kal IANUOG, AETTTEG evaAlayEéG ap-
HWwdoug apyiAwyv Kal AUPwy, éva OTPWHA AUPOoU Kal XOAKwy. ZTa 6pia Twv pub-
MITWV QUTWV TTOPATNEOUVTAI ETTIQAVEIEG ACUPQWVIag TTou degiXvouv Thv évapén
€VOG VEOU KUKAOU atmdBeong. To TTAXog TwV IAUOAUPWOWY ICNUATWY UTTEPPRAivEl
Ta 100 m. Eival TotapoAiyvaia - Aipvaia ICApaTa Pe Eviovn Tnv €TTidpacn Twv KAI-
HOTIKWV OUVBNKWV.

7
0.0

EpuBpootpwpuara: ATToTeAoUVTal OTTO KPOKAAOTTAYH], AMUO Kal GPYIAO PE Xapa-
KTNPIOTIKG £puBpd XpWwHa Kal dIACTAUPWTH oTPWAOTN. To TTAX0G TNG EVOTNTAG [E-
TaBaivel ammd Ta 45 m oTta MePIBWpPIa o€ TTEPICCOTEPO aTTd 100 M OTO KEVTPO TNG
Aekavng. H améBeon Twv epuBpooTpwpdTwy Eekivnoe katd 10 AvwTepo TAgI6-
KAIVO Kal ouvexioTnke PEXPI To TEAOG Tou BIAagpdykiou. O1 atmoBEoeig auTég ival
YVWOTEC KAl WG «EZXNMaTIonog Mepakapoug» (Sakellariou et al. 1979, Koufos
et al.,1995). H amdéBeon Toug oxeTiCeTal pe Bepud NUIENPO KAipa kal pe TTAouoia
mravida omovOulwTwyv (Psilovikos and Syrides 1984, Psilovikos et al. 1987).

s IXnuaTiopog MNMAaravoxwpiou: ETTavw amd 1o oxnuatioud Mepakapous diayxw-
pioTnke 0 «ZXnuaTiopdg MAatavoxwpiou». BpiokeTal UTTOAEINPATIKG O€ KOPUPEG
AoQwyv atnv trepioxn Tou MNAatavoxwpiou (uttoAekdvn MapaBoucag). ATToTeAciTal
ato Aipvaia apylAIKa 1IAPOTa Kal aoBeoTONIBoug. H amméBean Toug o@eileTal oTn
dnuIoupyia YIKpwV AIpvwy Pe rnpeuo TTepIBAAAov. H TTaAaiovToAoyikr) HEAETN TOU
oxnuatiogou TpocdiopiCel pia nAikia Avwtdrtou BiAAa@pdykiou - KatwTepou
Mmmixapiou (Koufos et al.,1992).

2.1.3.2 Muydoviakn oudda

H Muydoviakr opdda atroteAsital atmd UAIKE TTou atroTéOnkav eTTAvw aTrd TA €PU-
BpooTpwpaTa Katd Tn SIAPKEIG TOU TETAPTOYEVOUG. ZUVAVTATAlI O€ OAEG TIC UTTOAEKA-
veg TnG MNpouuydoviag. 2tnv Treploxn Tng Muydoviag uttoAekavng, ouvavtaTal OTOUg
€€ duo TUTTOUG:

7

¥ MotapoAipvaia kail deATaikd 1I{AparTa: Bpiokovral ota mTePIBWPIa TNG AEKAvVNG
Kal atroteAoUvTal atrd KpokaAotrayr, XaAikia, dupo Kai dpyiho. AtroTéBnkav atmmod
péuara Kal Xeipappoug oTig 0x0eg TG Muydoviag Aipvng.

s Apvaia 1IlApara: Bpiokovral 0To KEVIPO TNG AEKAVNG KAl aTTOoTEAOUVTAI OTTO A€-
TITOOTPWHATWOEIG aTTOBETEIG AeTTTOKOKKNG AUoU, apyidou kal IAUoG. Eival evdel-
KTIKA fpePou Aipvaiou TTepIBAAAOVTOG.

Katd Béoeig Ta avwTepa péAn Tng MuydoviakAg opdadag KaAUTITOVTal aTTo TpaBepTiveg
ol oTToiol ofpepa cwdovtal UTTOAEINPaTIKG o€ didgopa anueia TNG Aekavng (Aoutpd
BOABNG, AtmoAAwvia, Nup@odTtretpa k.a.). H mmpoéAeuon Toug atrodidetal otn dpdon
Bepuwyv TTNYWV TNV TrEPIoxXn katd Tn didpkela Tou AvwTépou MAcioTokaivou — OAo-
Kaivou.

2.1.3.3 OAokalvikéc atmoBEosic

O1 vewTepeg ammoBéoeig atn Aekdvn TG Muydoviag armmoteAoUvTal aTTO TTOTAUOXEIMMA-
pela, oTa TTEPIBWPIa, Kal Aipvaia oTo KEVTPO TnG Aekdvng, ICHpaTa. H ouotaon Toug
givar TrTapduola he auTh TTOU TTEPIYPAPNKE Yia TIG avTioToixeg amoBéoelg Tng Muydovi-
0aKAG opadag. Zuvavtwvral emmiong aAlouBiakd piTTidla Kal TTAEUPIKG KOPRPOTA OTO
TTEPIBWPIa TNG AEKAVNG.
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2.2 TeKTOVIKI) TNG TTEPIOXNS

H tekTovIKr doun Tou Bopeiou Alyaiou givai 1diaitepa TTOAUTTAOKN, KABWG eTTnpeadeTal
1600 ATl TNV TTPOG TA OUTIKA TTPOEKTACH TOU PEYAAOU BEEIOOTPOPOU PrYUATOS TNG
Bopeiag AvatoAiag TTou eAéyxel TNV Kivnon Tng Toupkiag, 600 Kal atrd Tov eQeAKUOUO
TToU o@eileTal oTn XaAdpwaon Twv Tdoewv Triow atrd 1o EAANVIKS 160, 6TTou n A@pl-
kavikA TTAAka BuBietal kaTw atmd Tnv Eupaciatikh. Ta kipia pAyuaTa oTnv TTEPIOXN
HeAETNG (Muydovia Aekdavn) gival dIaKPITG oTo UTTAIBPO aTTd TN YEWHOPPOAOYIKH TOUG
eiIkéva. To ouotnua pnyudtwy 1ng Muydoviag @aiveral 6Ti cuvOEETAIl UE TO AVTIOTOIXO
NG AvaTtoAikrig XaAKIOIKAG (prypaTa ZTpaTtwviou kal Mopatiou) yEow «TUPAWV» PNEl-
Yevwyv Cwvwy, pnypdatwy dnAadr tTou dev ekdnAwvovtal otnv emigaveia (Pavlides
and Kilias, 1987) .

H €&ENIEN TNG eupuTEPNG TTEPIOXNAG TOU Bopeiou Alyaiou, CUPQWVA PE VEOTEKTOVIKEG
TTapaTnNPAOEIG 0€ OAOKANPN TNV TTEPIOXH, HTTOPEI va DIaXWPIOTEI O€ TPEIG TTEPIODOUG:

% Méoo(;) - Avw Meiékaivo: Katd tnv 1repiodo autr o xwpog ¢ Aekdvng TG Mu-
ydoviag dev dexoTaV TNV €TTiIdPACN TOU PriyHaTog TnG Boépeiag Avatoliag (Dewey
el al.., 1986). lNa tnv 1Tepiodo auTh £xel DIATTIOTWOEI OTI 0 HECOG EQEAKUCOG EixeE
O1euBbuvon ABA — ANA (Mercier et al.,1987), evw 1a BA-NA priyuata oTnv mmepi-
OxN ATAV KUPIWG KavoVIKA PE PIKPr aploTepdoTpo®n cuvioTwoa (Lyberis, 1984).

7
0.0

MAgi6kaivo - Katwrepo MAgioToékaivo: H etmidpaon Tou pAyHATog TNG POPEING
AvaTtoAiag, To OTToi0 ApPXIoE va eTTNEEACEI TNV TTEPIOXT], DIAUOPPWOE TOV EPEAKU-
OTIKO dEova 03 o€ pia BA -NA diguBuvon. AuTto eixe oav ammoTéAeopa Tn dnuioup-
yia kavovikwv pnyudtwy BA - NA mrapdrtagng, kabBwg Kai Tnv emavadpaocTnplo-
Troinon maAaiotépwv (Mercier et al., 1987, 1989).

s Méoo MNMAsioTéKaIvo — ZAHEPA: To evepyOd TEKTOVIKO TTEDIO 0T EUPUTEPN TTEPIOXT
MEAETNG cival B - N pe pikpég ammokAioeic amdé BBA - NNA €wg BBA-NNA
(Voidomatis et al.,1987). AuTO €xel WG atmoTEAeoua TN SNUIOUPYIO KAVOVIKWV
pnyHaTwy A - A TrTapdTaéng TTou gival autd Ta oTToia €ival KUpiwg evepyd orRuEpa.
Evepya civai eTiong kai pAypoTa GAAwv TTapatd&ewy, TTou EUPIOKOPEVA UTTO TNV
ETAPEIO AuTOU TOU TTEGIOU TTAPOUCIACOUV CUVIOTWOA OPICOVTIAG PETATOTTIONG. TO
EPEAKUOTIKO auTd TTedio oTnVv TTEPIOXN ThG Aekdvng NG Muydoviag emeBaiwbnke
Kal KaTd Tn d1dpKeIa Tou o€iopou Tou 1978, OTTou OTIG ETTIPAVEIOKES dIOPPNEEIG TO
didvuopa oAicBnaong (slip vector) £de1&e dieuBuvon epeAkuopou B - N.

2.3 [lponyouusvn maAaioosiouoAoyikn épeuva

H trepioxn) Tou voriou TTepIBwpiou TNG Muydoviag atroTeAel TNV TTPWTN TTEPITITWON
oTtnv EANGDSa 610U €yive avaoKka@r TTOAQIOCEICHOAOYIKWY TOMWY. ZUYKEKPIMEVA, UE-
AeTBNKAV CUVOAIKA £&1 TOPEG (4 TEXVNTEG KAl 2 QUOIKEG) KATA TN DIAPKEIA TWV ETWV
até 1o 1993 éwg kal To 1996 (Xar{nmérpog, 1998). Ta amoteAéopara k&Be TTaAaio-
OEIOPOAOYIKAG TOUAG avaPEPOVTAl OE CUVTOUIA TTAPAKATW:

% MNaAaioogioporoyiki Toug GER-1 (Fepakapou): H Tpwtn TTAAQIOCEICUOAOYIKNA
TOMI KATOOKEUAOTNKE avaToAIKa TNG Mepakapous. MeTd Tov kaBapiopd TG TOUAS
Kal TNV aTToTUTTWON CUP@WVA TTAVTa PE TIG BACIKEG apxES Kal ueBddoug Tng MNa-
Aalogeiopoloyiag evroTrioTnke pia pnélyevng Cwvn TTou atroTeAEiTal amd pia pe-
TOTITWTIKA pnéiyevh emdaveia e Tapdtagn BA-NA kai kAion 65° £éwg 74° 1Tpog Ta
BA. Z1nv kataypa@r] Tng TOUAG €ival @avepo 611 To idlo priyHa TTPOKAAECE TPEIG
TTAAQIOOEICPOUG e AAPATA CUYKPIoIPA 1} EAa@pd peyaAuTepa atrd auto Tou 1978
otnv TrepIoxA. MeTd mn xpovoAdynon emAEYUEVWV BEIYUATWY TTOAQIOEOAPWY OTA
gepyaoTnpia Tou IvoTitoutou MewAoyiag Tou lMekivou (Kiva), @avnke OTI UTTAPXEI
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Mia oTtaBepn TTePiodog eTTavAANWNS TwV TTOAAIOCEICUOAOYIKWY YEYOVOTWY, ion e
7.200 £ yI0 TO CUYKEKPIYEVO PrYMa, N oTToia Bewpeital TTOAU xaunArf pe Bdon Ta
VEWAOYIKA, OEICHOAOYIKA, YEWDAITIKA K.O. OTOIXEIO TTOU ouvNyopouv O UWPNAR €-
vepyoTnTa.

MaAaioocsiopoloyiki Tou GER - 2 (FepakapoU): H mmaAaiocgiopuoAoyikf Toun
GER - 2 kataokeudoBnke tepi Ta 35 m avatoAikd 1ng Toung GER — 1. Metd Tnv
avaokaen Kal TNV Kataypa@r Tou OUTIKOU TNG TOIXWMATOS TTPOEKUWE N MIKPO-
OTpwWHaTOYpaPia TNG TOUAG KABWG Kal pia Jovadikry TEKTOVIKI OOMr, éva PIKPO
pPryYMa 1O oTToio peTaToTTiCEl TO TTAAAIOEdAPOG KATA 10 cm. To GApa autd cupew-
Vel e autd Tou oeiopou Tou 1978, Kal a@oU TTPOKEITAI VIO TO VEWTEPO YEYOVOG OTO
PAYHA, ammodobnke otnv Tpdoeatn ceiopiKA didppnén. H éAAeiyn Ikavou apiBuou
TEKTOVIKWYV OTOIXEIWV OEV £KAVE €QIKTH TNV £6AYWYI] TTOCOTIKWY CUUTTEPOACHATWY
OXETIKA PE TNV TTAAQIOOEICHOAOYIKA 10TOpia 0Tn B0 AUTAG.

®uoiki TTaAaiooeiocpoloyikn) Toul GER-3 (MFepakapou): Z10 SUTIKO OpIO TOU
OIKIOPOU TNnG lMepakapouls TTapatnenénke oto 0ddoTpwua TNG €6VIKAG 060U pia
TTApAPOPPWON TNG ac@AATou atmrd 1o KaAokaipl Tou 1995 éwg onuepa Pe TNV
Hopen en echelon pikpwy diapprewv dieuBuvong BA-NA, ol oTroieg pe Tnv TTa-
POBO0 Aiywv PINVWV £¢eAiXBNKav C€ QVOIKTEG PWYHWOEIG JE HETATTTWON Tou BA Té-
Mayoug. Adyw Tng Uttapéng evog TTApOUOoIoOU PAIVOUEVOU OTNV KEVTPIKA dlacTau-
pwon TG €10600U Tou XwpIoU JE TNV €BvikA 080, n oTroia TauTI(ETAI JE TO CEIGHI-
KO priypa Tou 1978, €yive n uttéBeon OTI KAl AUTH N TTAPAUOPPWCN Ba TTPETTEl va
OXETICETAI PE TOV EPTTUCHUO KATTOIOU evepyou priyuaTtog. Mpdyuarti, n Utrapén Tou
QAVIXVEUTNKE OTIGC QUOIKEG TOUEC TTOU ATTOKAAUTITOVTAI OTA TOIXWHATA TOU TTAPO-
Keipevou pépatog. Eival xapaktnpioTIKe 0TI TO priyua autd Atav dyvwaoTo, agou
Oev evepyotroInBnke Katd Tn SIGPKEID TNG OEICWIKAG akoAouBiag Tou 1978.2Tnv
B8éon autr TTapatnEnBNKE Pia oeipd OTPWHATWY TA OTTOIA ATAV TTAPAUOPPWHEVA
1600 a1d PAYMOTA TNG PNEIyEVOUS (wvng TTou TTpoava@épdnke, 600 n Kal ato
KAPWnN Adyw TNG dpdong Twv pnyHAaTwy.

®uoiki raAaiooeiopoAoyiknl Topn NIK-1 (Nikopundivo): H tralaioogiouoloyi-
KA TouR autr Bpioketal voTia Tou XwpioU Nikoundivou, oTo TTpavéS akpIBwg oTa
6pia Tou Xwpliou. MpdKeITal yia Jia QUOIKF TOWN N OTToia SIANOPPWONKE WE TEXVN-
TG YE€OQ, €TOI WOTE VA €ival OpaTEG O AETITOPEPEIEG TNG. H atToTUTTWOoN TNG TOUNAG
£€dwoe TNV oTpwHATOYPAYia TNG TOUNAG TTou TTEPIEAdUBavE UANIKG TOu oxXnNUATICHOU
NG MNepakapoUls oTo PEYAAUTEPO TNG MEPOG, eV Ta OAOKAIVIKA TTAEUPIKA KOpPrua-
Ta BpiokovTal aTo Avw PBopelo TNG TUAuA. H peydAn nAikia Twv oTpwudTwy 0Tn
B8éon aut) dev BonBnoe oTnv €gaywyr TTOAQIOCEICHOAOYIKWY CUPTTEPACUATWY.
To 1Mo XOapaKTNPIOTIKO OTOIXEIO TTOU TTapaTnPABONKe ATav éva cuaTnua Kadapd
EQEAKUOTIKWYV BIakAGoEwV TTapAAANAwY e TNV KUpla pnéiyevh {wvn, n oTroia o€
autn TN Béon éxel mapatagn A-A. O1 diokAdoeig auTég ouvdéovTal AUECA PE TN
dpdon Tou KUpiwg priyHaTog.

MNaAaioocgiopoloyiki Toun STI-1 (ZTiog): H kataokeun autAg NG TOUNG Eyive
KaTd Tn d1dpkeia Tou Maiou 1996. Bpioketal otn SUTIKN €i00d0 Tou XwpIiou 2TiBog,
OiTTAa oTo TTodooPaIpIKG yATTESO TOU OIKIOWOU. H emmAoyn TG B€ang £yive TTEION
0 ZTiBog BpiokeTal 010 avaToAiké 6pio Tou TuRuatog Nikoundivou - ZTiou Tou ¢-
VEPYOU PryMOTOG, KAl ETTOPEVWG N OPaCTNPIOTNTA TOU OE QUTO TO ONUEIO AVAUE-
VETaI va gival hikpdTepn. ETTiong, TpokeITal yia KOPBIKO onueio aTo OTT0i0 CUYKAI-
VOUV Ta Tpia TUAPOTO TTOU gvepyoTroindnkav Katd tn dIAPKEIQ TOU OEICPOU TOU
1978, dnAadn Ta TuRuara Nikopundivo - ZTiog (BA - NA mmapdraén), - ZTiog (BA -
NA trapdaragn) kai ZTiog - Aoutpd BOABNG (ABA -ANA trapdraén). Emmpoo0eTa,
N TOTTOBETNON TNG TOUAG €yIvE OTO Onueio dTTou AAAGlel n Jop@oAoyIKY KAIoN Tou
eddgouc. H 6€on TG TouAG BpiokeTal o€ PIKPR amdéoTacn amd 10 pEUA TTou dIEp-
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XETAI aTTO TIG BUTIKEG TTAPUPEG TOU OIKIOHOU, augdvovTag €101 TIG TTIBAVOTNTES va
BpeBei xpovoloyAoipo UAIKS og auTh. MeTd Tov KaBapIoPo TNG Kal TNV aTToTUTTW-
on ™G TOUAG, TTapPATNPAONKE TTEPITTOU OTO PECO TNG Hia pnélyevng ¢wvn n otroia
atroTeAeiTal atmd apkeToUS (€wg Kal 7) KAGOOUG TTou METOTOTTICOUV TO KATWTEPA
oTpwpata. ExToég atmd 1o oeiopd Tou 1978, TTapatnprdnke Kai £va emmpooBeTo
dAua aoTo priyua, 1o otroio ouvdEBnke pe Evav TTalaidtepo oelopd. Me Bdon tnv
XPOVOAOYNON Twv OTPpWHATWY TTOU £TTNpPEeddovTal ammd To pryua, Ye TNV HEBodO
NG OEpUOPWTAUYEING, TO KATWTEPO XPOVIKO OpIo TOU CEIoPOU auTtou gival Ta
15.30041.200 £1n BP evw w¢ avwTtepo Ta 4.400+360 €T BP.

7
0.0

MaAaioocsioporoyikiy Toug LVL-1 (Aoutpd BOABNG): H taAaioosicuoAoyikn
Touf LVL-1 kataokeudoOnke otn Béon Twv Aoutpwyv MeydAou AAegdvdpou oTn
voTia 6x0n Tng Aipvng BOABNg. H emAoyn ¢ B€ong Eyive yiati oTo onueio autod
uTTapxel éva TTpaveg TrapdTtaéng A-A To oTToio cuvdéeTal PE TIG BEPPES TTNYES Kal
TOUG TpaRepPTiveg TTOU TTAPATNPOUVTAI C€ Wia YPAPUIKR dIdTagn TTapdAAnAn pe 1o
TTPpavES. MeTd Tov KABAPIOKO TNG TOUAG KAl TNV AaTTOTUTTWON TOU dUTIKOU TOIXWHa-
TOG TNG TOUAG EyIve CaEG OTI eV UTTAPXAY TTOPANOPPWOEIS OTA OTPWHATA KAl
OUVETTWG aTTd TNV Toun dgv UTTOPECAVY va SIATUTTWOOUV KATTOIO TTAAQIOCEITHOAO-
YIK& OUUTTEPAOUATA.

2.4 Mop@OoTeKTOVIKA XAPAKTNPIOTIKA

H pop@oTtekToviK avaAuon diag TTEPIOXNG OTNV oTToia €mMOPoUV PyMATa UTTOPEI va
dwaoel oToIXEIa OXETIKA WE To BaBuo dpacTnEIOTNTAS TWV PNYHATWY QUTWY, av £XOUV
dnAadr dpacTnpIoTroinNBei 0TO TTPOCPATO | OTO ATTWTEPO YEWAOYIKO TTAPEABOV.

21NV TrepIoxn MEAETNG eQapudoTnKav OTO TTapeABOV dUo HEBODOI HOPPOTEKTOVIKIG
avaAuong (Xar{nmérpog, 1998). H mpwytn a@opd TNV TTOCOTIKOTTOINCN KATTOIWV TTO-
PAUETPWY (UWOUG Kal PEYIOTNG YwViag KAIoNG) TwV pNEIYEVWV TTPAVWY PE OKOTTO TN
OUOCXETION TOUG, VW N deUTEPN aQopd TNV TTEPIyPAPr] dIapopwy dOPWY KATA PAKOG
TWV TTEPIBWPIOKWY PNYMATWY. MapakdTw TTEPIYPAPOVTAlI OE GUVTOMIa Ta KUPIOTEPO
HOPQPOTEKTOVIKA XOPAKTNPIOTIKA TWV EVEPYWV PNYHATWY TNG Aekdvng Tng Muydoviag.

< Pnéiyevi mrpavAi: Ta pngiyevr TTpavh Tou voTtiou TTepIBwpiou NG Muydoviag Ae-
KAvVNG MEAETABNKAV e TN BorBeIa AETTTOPEPWV TOTTOYPAPIKWY HJNKOTOPWY eyKApP-
ola otnv TapdTtagn Toug. Mapatnpibnkav TTpav OAwv Twv Katnyopiwy, dnAadn
ammAd, moAAammAd kal gUvBeTa mpavn. TNV TIPWTN KATNyopia avAKouv TTpavA Hi-
KpoU Uyoug, Ta oTtroia gival duvatd va dnuioupyndnkav katé 1n didpKeIa vog ye-
yovoTog. Kém tétolo woTtdéoo dev gival duvatd va utrooTnpixBei pe BeBaidtnta,
agou dev UTTAPXOUV TTPOG CUYKPIoN GAAQ TTapadeiyuaTa OEIOPWY OTNV TTEPIOXN
MEAETNG. Ta TTOAAaTTAG TTpavh atroteAoloav TNV TTAEIoWN@ia Twv PETPNBEVTWY
TTPAVWV.

H 1mpoBoAl Twv Trapatmdvw dedopévwy o€ nuIAoyapiBuikd didypapua Uyoug -
ywviag KAIONG TTPOEKUYAV OUYKEVTPWOEIG OE TPEIG OUADES OI OTTOIEG AVTIOTOI-
¥oUv O€ TTpavr TToU oxnuaTtioTnkav o€ dIa@opeTIKA UAIKG Kal ival dIaQopPETIKNAG
nAikiag. O1 Tp€eIg opadeg TTou dlaxwpioTnKav gival:

» Opada A: AmoteAgital attdé TTpavr) TTOU oXnuatioTnkav oto uttoabpo. Eivai
Tpav PE PEYAAN ywvia KAiong kal geyaho Uwog. ATTO Tn YEWAOYIKN €peuva
givalr @avepo Ot atroteAoUV TA TTOAQIOTEPA PrYMOTA, QUTA TTOU CUVETEAECQV
o100 oXnpaTiopd lMpopuydoviag Aekdvng. Ymdpyouv BéRaia evdeiCelg, Kupiwg
atro 10 OIOPO Tou 1978, OTI T pryHaTa auTA €ival akOun evepyda.
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» Oupada B: 21nv oudda auth aviAKouv Ta TTPAVA TWV VEWTEPWY TTEPIBWPIAKWY
pPNYMATWYV TTOU dnuioupynoav T Muydovia Aekavn. H nAikia Toug, gival vew-
TEPN Tou Méoou TMAgIoTOKAiIVOU, KAl OTTWG aTTodEiXONKE KATA TN OIGPKEIR TOU
ogiopou Tou 1978, e€akoAouBouv va gival evepyda.

» Opada I Edw katatdooovtal Tpavr] MIKpoU Uyoug TTou eTnpedlouy Ta IN-
pata 1600 NG MNpopuydoviakng, 6go kal Tng Muydoviag Ouddag. Mapd 1o 6T
TO UAIKO TTOU TTOPAMOPQPUWIVOUV £XEl TIG iBIEC QUOIKES 1IB1IOTNTEG ME AUTO TNG
TTPONYyoUHEVNG OPABAG, TTAPOUCIAZOVTaAl HE ONPAVTIKA PEYAAUTEPN Ywvia KAi-
ong. To uyog Toug deixvel OTI T TTPAVA QUTAG TNG ouadag dnuioupynRénkav
Katd 1n O1dpKeIa Aiywv TEICHIKWY YEYOVOTWV.
s Mop@oTtekToVvikég dopég: H tTepioxny Tou voTtiou TTepIBwpiou NG Muydoviag Ae-
KAvNG TTapoucidlel EvTova YEWPOPQOAOYIKA XAPAKTNPIOTIKA TTOU OUVOEOVTAI HE
TN 6pacTNPIOTNTA TWV EVEPYWV PNYHATWY. Ta XapakTNEIoTIKE autd PTTopoUlv va
ouvoyioTouV WG £¢NG:

» ‘Evrovn kard BdBog didBpwon: Ta péuarta Kal ol Xeipappol o€ OAGKANPO TO
VOTIO TTEPIBWPIO TNG AEKAVNG €XOUV YEVIKA @Oopd pong atmd voTo Boppd. Xa-
pakTtnpeifovtal atrd BabiEg KOIAADEG OoxXNPATOG V OTIG TTEPIOXEG TTIOW ATTO TA
VEOTEPA TTEPIBWPIOKA PAYHATA, VW OTN CUVEXEIQ TOUG TTPOG TNV TTEPIOXN TWV
ANiuvwv, TTou atroteAoUV Kal To Bacikd Toug eTTiTTe®O, N KOITN Toug £€opaAUve-
Tal. H évrovn katd BdaBog diaBpwaon uttodnAwvel OXETIKG TTPOCOATN TITWON
Tou Baoikou emTédoU. ZTnV TTEPITITwon TnG Muydoviag n TITwon Tou Bacikou
emmédou Ba TTpETTEl va ouvoeBei pe TNV TTAEov TTpdoPATn dpacTnPEIOTNTA TWV
TTEPIOWPIOKWY PNYHATWV.

» XapnAég BaBuoég davréAwong: Z1a priyuaTta Tou oploBeTolv 1O VOTIO TTEPI-
Bwplo NG Muydoviag AeKAvng Kal 0TO KOPUATI JETAEU TwV Xwplwv BaciAoudi
Kal 2TiBog, 61Tou Kal papudoTnKe N HEBODOG, Eyive N PETPNON TWV PEYEBWV
TTOU ava@épOnkav TTapatmmavw o€ XapTeg KAipakag 1:50.000. H davtéAwaon
OTO KOUMATI auTd ATav TNG TééENG Tou 1,3 - 1,5, TTou Bewpeital EVOEIKTIKN EVEP-
YWV pnyMATwy.

» Amoétopeg aAAayég oTn ywvia KAiong Twv pgpdTwyv: ‘Evag dANog yewpop-
POAOYIKOG DeiKTNG pNElyEvoUg dpaaTnEIdTNTAG gival N Jop®r Tou TTUBUEVA TNG
KOITNG Twv pePATWY. Ta péuaTta ammoTeAoUv pia atrd TIG TNO EUUETAPRANTES ye-
WHOPPOAOYIKEG BOMEG TTOU €TTNPEGlOVTAI ATTO £€0TW Kal WIKPEG aAAayég. Ol
aAayég auTég uTTopEi va gival €ite HeTABOAR Tou Bacikou eTTITTédoU, €iTe dnuI-
oupyia evég priypatog Katd PAKOG TNG KOITNG TOU PEUATOG.

H pop@oTtekToVvIKr avaAuon Twv pnélyevwy TTPAVWY Tou voTiou TTepIBwpiou TG Mu-
yooviag Aekdvng £€0¢e1ge OTI UTTAPXE! YEVIKA KOAA CUOXETION PMETAGU TOU UYWOUGS TOUG Kal
NG MEYIOTNG Ywviag KAIoNG Toug, emmReBaiwvovtag €101 Ta JOVTEAQ TTOU avaTtrTuxon-
Kav yia Tn didBpwaon Twv pnélyevwy Trpavwy Baciopéva og aToixeia atrd AAAeG TTePI-
Ox€G Tou KOapou. AAa yewPop@POAOYIKA GToIXEia €TTIONG TTOU €TTIONG TTAPATNERON-
Kav Kal ouvdédnkav e TN dpdAan Twv PNYHATWY, CUPPWVOUV HE TIG YEWAOYIKEG Kal
OEIOPONOYIKEG TTEPI EVEPYWV PNYUATWV.

Me Bdon Ta 6ca ava@épBnkav oTa TTponyoudeva KepaAaia @aivetal 611 n Muydovia
Aekavn atroTeAei pia 1d1aiTepa TTOAUTTAOKN TTEPIOXT] OOV aOPA TNV TEKTOVIKI TNG dO-
MM KOl TN CUPTTEPIPOPA TWV PNYHATWY QUTWY OTO TTPOCPATO YEWAOYIKO TTOPEABOV.

O pububdg oAicOnong TTou UTTOAOYIOTNKE ATTO TTAAAIOCEICUOAOYIKA OEDOUEVA TTOIKIAAEI
onuavTika o€ did@opeg BEoeIg TNG AeKAvVNG. AuTO OQEIAETAI OTO XOPOKTAPA TNG AeKA-
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vng TTou gival TToAupnyuatwuévou (multifracturated) TUTTOU OTTWG £X€I OEiCeEl N yewAO-
yIKf TTapatipnon. MNa pia evoexouevn €KTiPNON TOU OEICUIKOU KIVOUVOU OTNV TTEPIO-
XN, 6a TTpétrel va An@Bei uttdown o PeyaAuTepog pubuog oAioBnong (0,7 mm/yr).

To péyebog TWV CEICUWY TTOU TTPOKAAECQV TIG METATOTTIOEIG TTOU aVIXVEUBNKAV OTIG
TTAAQIOCEICHOAOYIKEG TOUEG QAiVETAI TTWG Eival TNG TAENG PE-TOU OEIooU Tou 1978,
KpivovTag atrd Tn oUYKPION TNG METATOTTIONG TTOU TTPOKAAETE QUTOG O CEIOCHOG HE TIG
METPNBEioEG peTATOTTIOEIC avA TTOAQIOYEYOVAG.

2.5 [lpoéoearn osiopikoTNTa

2.5.1 Zeiouoi uéxpr rov 20° aiwva

2 10TOpIKA apxeia owdovTal TTANPOPOPIES YIa TTEVTE IOXUPOUG OEIoUOUG TToU £TTANEaV
TNV TOAN TNG @cooalovikng Kal To TTBAVOTEPO ETTIKEVTPO TOUG EVTOTTICETAI OTO YEW-
YPAQIKO XwpEo TNG Aekdvng Tng Muydoviag (ouvoTtTiKA Treplypagn atmo (Matraldyog &
Matragayou 1989, Mamaddaxog B. kai K. Matraldyxou 2002, Hoernes, 1902). AuToi €i-
val:

< 620 (VIIl, M = 6,6). Katd tn didpkeia Tou o€IocPoU autoUu KaTaoTpdenkav r £ma-
Bav ¢nNpIEG TTOANG Pwpaikd pvnueia tng ToANg (Potévta, Ayopd, K.T.A.). Katép-
peucav €TTIONG Kal TUAMATA TWV TEIXWY TNG TTOANG (BakaAdmouAoc,1983) .

s 667 (VIIl, M = 6,6). O cciou6g autdg ouvéRn kaTd Tn SIdpKEIa TTOAIOPKiag TNG TTo-
ANg NG ©eoocalovikng. Ta Teixn NG TTOANG UTTECTNCAV ONUAVTIKES CNUIEG (Aé-
roag, 1963) .

7
0.0

700 (VIII, M = 6,6). MNapouciaoe pakpd CEICPIKT akoAouBia TTou KpATNOE TTOAAEG
NUEPES, KATA Tn JIGPKEI TNG OTTOIAG KATAOTPAPNKE OTTO TTUPKAYIG O vaodg Tou A-
yiou Anuntpiou. Avagépetal 0TI oI KATOIKOI TNG OeooaAovikng eyKATEAEIPAV TA
OTTiTIO TOUG Kal O1épevav otnv UtraiBpo (Aéroag, 1963) .

< 1430 (VII, M = 6,5). O oeiop6g autdg, Tou ouvéRn oTig 26 PeBpouapiou, TTPOKA-
Aeoe apkeTég CnuIEG oTnv TTOAN TN O®ecocoahovikng. ‘Eyive katd tn SIGPKEIR TNG
TToAIopKiag Tng atmd 1o Moupdr (Méprliog,1947). Kal o€ auTi TNV TTEPITITWON N
TIPOCEIoUIKA akoAouBia gixe apxioel TTOAU kKaipd TTpIv a1rd TO KUPIO YEYOVOG.

X3

%

1759 (IX, M = 6,5). Eival iowg 0 KaTaoTPETITIKOTEPOG OEICPOG HE ETTIKEVTPO TN Ag-
Kavn NG Muydoviag mmou £1TAnge TN Oecocalovikn. Mpdkerral yia pia 1diaitepa Bi-
ain CEIoMIKN aKoAouBia pe 1I0XUpoUg OEIouoUg oTIG 22 Kal 29 louviou. H évtovn
OpaoTtnpIdTNTa dlIoTNPEABNKE PéEXPI TO ZeTTEUPPIO 11 OKTWRpPIO Tou idIou €Toug
(Perrey 1848, Svoronos 1951), aAAd n YETAOEIOUIKT dPACTNEIOTNTA HE MIKPOTE-
pNG évraong yeyovota dIfNpKeoe OUVOAIKA yia Tpia xpovia. O oelIopog TTPOKAAEDE
MEYAAEG KATAOTPOWYEG KAl O€ CUVOUQOHO HE dia peydAn Trupkayid TTou akoAouon-
o€, epnUwaoe TNV TOAN. Ta epeitma KatamAdkwoav TToOAAOUG avBpwTToug, TwV o-
TToiwv 0 Bavartog €yive aimia yia Tn dnuioupyia emdnuiwy. O1 KATOIKOI EYKATEAEI-
wav TN O@eooalovikn Kai dev eTETTPEWAV TTAPA dUO XPOVIA PETA TNV KATACTPO®N).
AvaépBnke €TTioNg n dnuioupyia eTIPAVEIAKWY dIapPHEEWV O€ TTOAAG onuEia NG

TTEPIOXN.

2.5.2 O oegiouéc g Aoorpou (1902)

O oeioudg Tng Aoonpou éyive 0TI 5 louAiou 1902, kai gixe éviaon MM = IX kai péye-
Bog M = 6,6 (kUpia dedopéva atmd peTdgpacn Tou Hoernes 1902). OTTwg Kal o€ TTOA-
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AoUg atrd Toug oeIopoUg TTou TTpoavagépdnkav, TTapaTnERdnke HaKpd TTPOCEICUIK
TTEPIODOG TTOU KPATNOE TPEIG UAVEG, EVW N PETACEIOUIKA dpaoTnEIOTNTA dINPKECE WG
TOV ETTOPEVO XEIHWVA. Ta HOKPOCEIOUIKA QTTOTEAECUOTA TOU O€IoUOU TTapaTnEROnkav
o€ TTOAAOUG OIKIGHOUG TNG TTEPIOXNAS, Kal ouykekpipéva (Marmraldayoc¢ kai MNamraldyou
1989,2002) :

s Aoonpog: AOYyWw TNG KAKNG KATAOKEUNG TWV OIKIWYV TOU XwpPIoU N KATACTPOYr)
ATav oAikn. Kartéppeuoav 100 kriopata (TTooooTo 46% €1Ti TOU OUVOAIKOU apIB-
pou), evw Ta utréAoitta 118 oTriTia Tou XwpIou (TToocooTd 54%) KaTéoTNoAV aKO-
ToiknTa. MapatnpABnkav €TTiONG ETTIPAVEIAKES DIOPPAEEIS KAl QAIVOUEVA PEUCTO-
TT0iNONG.

s Aaykaddg: Anpioupyndnkav {NUIEG o€ HEYAAO apIBUO KTIOPATWY, KABWGS Kal @al-
VOUEVO PEUCTOTTOINONG GTN BE0N TWV BEPUWV AOUTPWV.

s Ayiog BaoiAelog: ZnuavTiKEG CnUIEG KAl KATAPPEUCEIG KTIOUATWV.

7
0.0

Ogooalovikn: MoAAG kTiopaTta €maBav {nuIEG, Kal 0 TTANBUOPSGG TG TTOANG €-
YKATEAEIYE TO KATAAUPATA TOU KAl DIAVUKTEPEUOE ETTI APKETO DIACTNWA OTNV UTTAI-
Bpo. Avagépbnke UTTOKWPOG B6puUBoG TTPIV ATTd TN dOVNOT.

Omwg @aivetal ammd TNV Katavouni Twv {nUIWV KAl TwV HOKPOCEIOUIKWY EVTACEWV
(Hoernes 1902, Critikos 1932), n dévnon €yive TTEPICCOTEPO AIOONTH C€ Wia TTEPIOXN
pe O1etBuvan BA - NA. H &ielBuvon auTr] CUUTTITITEl JE TN YEVIKI TOTTOBETNON TNG
ZepPopaKkedOVIKAG YEWTEKTOVIKIG {WvNG, Kal TNG avTioToIXNG UTTOAEKAVNGS Aaykadd.
O1 ava@opég yia TTIQavVEIOKES dIAPPNEEIS KABWGS Kal n B€on ToU ETTIKEVTPOU 0dNyouv
oTnv uttéBean 6T 0 OEICPOG TTIBavOV va oeileTal 0Tn dpdon TOU PAYHOTOG TOU 20-
XouU, TTapdrtaéng A - A, n duTIKN| TTPOEKTACT TOU OTToiou ToTToBeTEiTal vOTIa TNG AGOT-
pou. H atroyn auth dpwg @aivetal 6T dev 1I0XUEI yia TouG akOAouBoug Adyoug (Xa-
T¢ntrétpog, 1998):

% To peyaho péyeBog Tou oeiopou (6,6) de oupQwvei pe pia TETola TOTTOBETNON, O-
POoU ocIopOoi TéToIag TAgNG MeyEBoug dev gival duvaTd va dnuioupynBolv oTa akpa
pNYMATWV (segments) OTTWG OTNV TTPOKEIPEVN TTEPITITWOTN, AAAG OTNV KEVTPIKNA
TOUG TTEPIOXN, OUNQWVA PE Ta did@opa povTéAa pnélyevoug dpaaTnpIdTNTAG TTOU
EXOUV UEXPI TWPA TTPOTABEI.

% H diatagn tng mAeI60€I0TNG TTEPIOXAG WE BAON TO XAPTN 1I000€EIOTWY KAUTTUAWY
(Papazachos et al., 1982) d¢ev cival o€ cup@wvia Pe Tn yevikh TTapaTtipnon o€ aA-
Aoug o€IopoUg OTI auTr) aKOAOUBE TNV TTAPATAEN TOU CEICHOYOVOU PHYUATOG.

s H 1Tpog¢ Ta DUTIKA TTPOEKTACH TOU PrYHATOG TOU 20X0U OV gival opaTr, oUuhpwva
ME aToIxEia uTTaiBpoU, RON UTTAPXOVTWY YEWAOYIKWY XAPTWYV, KABWG KAl UE agpO-
PWTOYPAPIWV TNG TTEPIOXNG. O1 £ENYNOEIS yI QUTO UTTOPEI va gival:

» H mTpoékTaon TTpog Ta UTIKA TOU PAYHATOG auTOU BEV UTTAPXEL.

» H tpoékTaon utrdpxel, aAAG dev gival opatr) OTIG CUYKEKPIPEVES DIABECIYEG
Béoeig TTapaTtpnong.

» H 1poéKTacn Tou priyMaTog UTTAPXEl, OAAG KOAUTTITETAI OTTd VEOTEPA ICAUATA
Kal £€T01 O PTAVEI OTNV ETTIPAVEIQ. XTNV TTEPITITWON aUTH OPWG eV PTTOPET va
utrooTnpPIXBEi 6Tl TO pAYHA eixe TTPOOPATN dpacTnEIGTNTA.
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Me Bdaon TIg TTapaTTdvw TTOPATNPAOCEIS WG OEICHOYOVO pryua TNG CUYKEKPIKEVNS a-
KoAouBiag Ba Trpétrel va Bewpeital To BA - NA tTapdrtagng priyda TTou OpIoBETE TIG
TTAPUQEG TIG AekdAvng oTnv Tepioxn A kal BA Tou Aaykadd. H osiouikr] dpdon €EAA-
Aou pnyuaTwy TETOIOG TTAPATAENG SIATTIOTWONKE KAl 0TO OeIoud Tou 1978. H dpdaon
TOU OUYKEKPIMEVOU priyuaTtog, 1 Kammoiou dAAou pe TTapdTatn TapdAAnAn Pe auto,
OIKaIOAOYEi TV KATAVOUN Twv nUIwV, KOBWGS Kal TIG TTEPIOXEG OTTOU €UQAVIOTNKAV
EMQavEIaKES eKONAWOEIG KaTA T SldpKela Tou oelopoU (Aoonpog Kal Aaykaddg).

O oe1op6g NG Aoopou £xel JeYAAn onpacia yia Tn OEICUIKA 10TOpIa TNG TTEPIOXNG,
KaBw¢ TTPOKEITAI VIO TOV TTPWTO CEICPO OToV TTapovTa aiwva otn Muydovia Aekdvn,
Kal Tov £va a1rd Toug dUOo OEICKOUG OTO iD10 XPOVIKO SIGCTNMA YIO TOUG OTT0ioUG ava-
PEPOVTOI ETTIPAVEIOKES DIOPPALEIG.

2.5.3 O oeioudc rou 2TiBou (1978)

H oeiopiki akoAouBia Tou 1978 atroteAei £va TTOAU onuavTikG yeyovog Oxi HOvo yia
TNV TTEPIOXN, AAAG Kal €V yEVEL yia TNV €EENIEN TWV OXETIKWV ETTIOTNHWY GToV EAANVIKS
XWPO, aPou yIa TTPWTN Qopd OTn oUYXPOVN HMETATTOAEUIKR I0TOPIA TNG XWPOAG £Va JE-
YAAO OeIopIKO yeyovog €TTANEE dueoa pia peydAn ouyxpovn EAANVIKRA TTOAN, 6TTWGS N
O@ecocalovikn. O1 eMTITWOEIG TOU OEICHOU auToU ATAV TTOAU PEYAAES, TOOO aTTd OIKO-
VOUIKA, 600 Kal ammd TNV KOIVWVIKA TTAeupd Tou TrpoBAnRpartog (Papazachos and
Carydis 1983). Xpnoigotroiwvtag w¢g Bdon tnv TTOAUTTAEUpn PEAETN aQuTOU TOU OE€l-
OPoU atrd TTOAAOUG €PEUVNTEG DIAPOPETIKWYV EIBIKOTATWY, YEAETABNKAV apydTepa Kal
ol AAAoI peydAol ogiopoi otnv EAAGDQ.

O1 1peIg peyaAuTepeg dovnoelg yivav oTig 23 Mdiou, 20 louviou kal 4 louAiou. H
O€EIoMIKN akoAouBia atroTeAouTav atrd dUo KUpPIES BIOKPITEG AKOAOUBIEC.

O1 unxaviopoi yéveong Tng o€IoIKAG akoAouBiag deixvouv OTI To pAyHa TTou dpacTn-
piotroinénke eixe A - A éwg ABA - ANA tmrapdragn pe petdmtwon Tou Bopeiou TePd-
XOUG wg¢ TTpog 10 vOTIo (Papazachos et al. 1980, Soufleris et .al 1981, Barker and
Langston 1981, Carver and Bolinger 1981), evw 10 péoo €0TIOKO BABOG TWV yEYOVO-
TWV TNG CEIOUIKNAG akoAouBiag ATav atod 7 éwg 11 km.

2.6 Yneiaka povréAa tng pnéiyevouc {wvng

Z1a TTAQiCI0 TOU TTAOPOVTOG EPEUVNTIKOU £PYOU, TTPAYMATOTTOINONKE WN@IaKH Yop-
(POTEKTOVIKI] avaAuon wg Baoikh TpouTtréBeon yia TNV TTAAQIOCEICPOAOYIKA £peuva
TTOU OKOAOUONOE KAl KATAOKEUAOTNKE TO Wn@iakd povtédo eddgoug (DEM — Digital
Elevation Models) yia Tig Trepioxég Nepakapoug kai ZTifou.

Mapakdtw TTEPIypdovTal Ta Bacikad otédia TG dnuioupyiag autwy Twv TpIodIdoTa-
TWV MOVTEAWV:

< 2TO TTPWTO OTAdIO TTPAYUATOTTOIEITAI CAPWOTN TOU avaAoyikoU XApTn Kal JETATPO-
) ToUu 0€ Yn@lakd. Me tnv xprion Tou ocapwTr, To aoTTPOPAUPO GUAAO TOU TOTTO-
YPOQ@IKOU XAPTN TNG TTEPIOXAS OTNV €MOUNUNTH KAIJOKO CAPWVETAlI PE AvAAUON
300dpi kai TTARB0G XpwHATWY 2, dnAadn 1 bit.

% 2Tn ouvexeia yiveTal el0aywyr) Tou XApTn oTOV UTTOAOYIOTI) OTOV OTTOIO €ival EyKa-
TEOTNUEVO TO AOYIOUIKO TIPOYPOUMO TNG YEwYPAPIKAG Bdong 0Oedouévwv
(Arcinfo™ Workstation 8.1).
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s To emépevo PrApa eivalr n TPOROAN Tou XAPTN OE YEWYPOQPIKEG OUVTETAYMEVEG
UTM (Universal Transverse Mercator). lNa 1n diadikacia tng TTPOROARG ako-
AouBouvTal Ta KatdAANAa Brpara, Ta oTroia kabopiovTal atrd T0 AoYIOUIKO TTPO-
YPOUMO TNG XwpIKAS Bdong dedopévwy. Me 10 TTépag auTthg Tng dladikaaiag o
XAPTNG EXEI TTAEOV YEWAVOQPEPBEI OTIC TIPAYUATIKES YEWYPAPIKEG CUVTETAYMEVEG.

s To emduevo Brua agopd TNV YneioTroinon Tou TOTTOYPaPIKOU XAPTN TNG TTEPIO-
XNS TTPOKEIYEVOU va dnuioupynBei pia yewypa@ikr Bdon dedopévwy pe Bdon tnv
ToTTOYPAPia TNG TTEPIOXNS. Wn@loTTolouvTal TG00 o1 KUpIEG GO0 Kal 01 deuTEPEUOU-
0eG Io00yYeig Tou xapTn divovtag o€ K&Be 1Ic0UWr) To UYOUETPO TTOU TNG AVTIOTOI-

XEl.

7
0.0

Ev ouvexeia dopeital N ToTToAoyia TwWv apxEiwV, TTPOKEINEVOU VA TTPAYUATOTIOIN-
B¢i 1600 n d16pBwaon AaBwv (T1.X. SI0OOXIKES YPAUMES IC0UYWWY ICOU UWOUETPOU
TToU &€V EVWOVOVTAI ] TTOU TEPVOVTAI), OG0 Kal evnuépwon TNG Paong dedopévwy.

% TéNog, pe Tn PonBeia Tou 3D Analyst (eméktaon Tou Arcinfo™ Workstation
8.1) 6TTWG £TTioNG KAl TNV €QApPoyr Tou TTapatrédvw BonénTikou TTpoypAPuaTog
ArcScene dnpioupyouvTal Ta TPIodIAoTaTa POVTEAA TUTTOU TIN. Ta TINS avri-
TTPOCWTTEUOUV ETTIPAVEIEG, 01 OTTOIEG dNUIOUPYOUVTAI ATTO oNUEIa KN OhoIOuopPPa
KATAVEUNUEVA TTOU CUVOEOVTAI TTPOKEIMEVOU va dnuioupyrnoouy éva dikTuo aTtrd
Tpiywva O1ToU w¢ UWog TpIywvou AapBaveral To upOuETpo KABe 1Ic0UYWouc.

Mo TNV KATOOKEUN TV WN@IOKWY POVTEAWV €BAPOUG XPNOIUOTTOINBNKAY AETITOUEPN
TotTroypa@ikd diaypduuata Tng IM.Y.Z. kAipakag 1:5.000, Ta omoia wnelommoinénkav
XPNOoIYoTToIWVTag TN diadikacia Tou ava@épdnke. Ta ynelotroinBévra dedopéva Tre-
pIAauBdvouv:

s Kupieg (20 m) kar deutepelouoeg (4 m) 1Ico0Yeig, KABWS Kal AAAA TOTTOYPAPIKA
UYOMETPIKG OTOIXEIO.

% OJIkd dikTUO, TO OTTOI0 Ta&IVOUNBNKE OE TPEIG KATNYOPIEG avaloya PE TN OTTOU-
daIOTNTA ToU (£BVIKA 006G, ao@AATOOTPWTOI OPAOWOI, ayPOTIKEG 0DOI).

< Evepyd priyuata xaptoypapnueEva KaTtd 1n dIAPKEIA TTPONYOUNEVWV EPEUVIDV.

Me Bdon Ta TTapatTdvw, KATaoKEUAOTNKAV BIAQOPES TPIOBIAOTATEG OWEIG TWV TTEPIO-
XWV PEAETNG, YE OTOXO TNV avdadeitn TnG onNUAciag TNG JopPoAoyiag Kal TNG oxEoNg
TNG ME TN OEIOUIKA evepyd TeKTOVIKA {wvn Tou voTiou TrepiBwpiou TG Muydoviag Ae-
Kavng. O1 emmopeveg TTapdypagol divouv PepIka TTapadeiyuata ammd 1o ynelakd po-
VTEAQ TTOU KATAOKEUAOTNKAV YIa TIG TTEPIOXEG MepakapoUg Kal ZTiBou.

2.6.1 Wnoeiaka povréAa repioxns epakapous

Mapakdtw TTapoucIAZovTal OPICHEVEG OWEIG TWV WNOIOKWY POVTEAWV £6AQPOUG YIa
TNV TTEpIoxn TN Mepakapoug o€ didykwon 1:2.

15/125



Eikéva 2-1. TpiodidoTaTn UTTEPUYWHEVN ATTEIKOVION TG MOp@oOAoyiag oTnv
mweploxn Tng MNepakapoug. Own Tpog Ta A.

Eikova 2-2. TpiodIAoTATN UTTEPUYWHEVN ATTEIKOVION TG MOpP@oOAoyiag oTnv
mweploxn TnG MepakapoUg. AlaKPivovTal TO XOPTOYPAPNMEVA KAVOVIKA PRYHATA
(KOKKIVEG YpaupEG) Kal TO 081KO dikTuo. Oyn 1Tpog Ta A.

Eikéva 2-3. TpiodidoTaTn UTTEPUYPWHMEVN ATTEIKOVION TG HOop@oAoyiag oTtnv
mepioxn TG MNepakapoUg. AlakpivovTal Ta XAPTOYPAPNHEVO KAVOVIKA pRYHATA
(KOKKIVEG YpaupéG). Own Trpog Ta NA.
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Eikova 2-4. TpiodidoTaTn UTTEPUYWHEVN OTTEIKOVION TG HOpP@OoAoyiag oTnv
mweploxn Tng MNepakapoug. Own Tpog Ta NA.

Eikova 2-5. TpioSIAoTATN UTTEPUYWHEVN ATTEIKOVION Tng Hop@oAoyiag otnv
mweploxn Tng MNepakapoug. Own Tpog Ta NNA.
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Eikova 2-6. TpiodIAoTATN UTTEPUYWHMEVN ATTEIKOVION TG MOP@OAoyiag oTnv
mweploxn TnG Mepakapoug. AIaKPIivOVTal TO XOPTOYPAPNHEVA KAVOVIKA pAYHATA
(KOKKIVEG YpauMEG) Kal TO 001IKO dikTuo. Own mpog Ta NNA.

Eikova 2-7. TpiodidoTaTn UTTEPUYWHEVN ATTEIKOVION TnG MOpP@OAoyiag oTnv
mweploxn TnG MepakapoUg. AlaKPivovTal Ta XOPTOYPAPNHMEVA KAVOVIKA PRYHATA
(KOKKIVEG YpauMEG) Kal TO 081KO SikTuo. Own Tpog Ta A.
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Eikéva 2-8. TpiodidoTaTn UTTEPUYPWHMEVN ATTEIKOVION TG Hop@oAoyiag oTtnv
mweploxn Tng MNepakapoug. Own 1Tpog Ta A.

2.6.2 Wneiakd povréAa repioxng 2Tiou

MapakdTw TTAPoucIAlovTal OPICPEVEG OWEIG TWV WNPIOKWY HOVTEAWV £DAQPOUG YIa
TNV TTEPIOXI) TOU 2TiBou 0€ dIoykwaon 1:2.

Eikéva 2-9. TpiodidoTaTn UTTEPUYPWHEVN ATTEIKOVION TG Hop@oAoyiag oTtnv
mweploxn Tou ZTifou. Own 1rpog Ta A.
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Eikéva 2-10 TpiodidoTarn UTTEPUYPWHEVN OTTEIKOVION TNG Hop@oAoyiag oTnv
eploxn Tou ZTiBou. Alakpiveral To 081k dikTuo. Oyn 1Tpog Ta BA.

Eikéva 2-11. Tpiod1doTaTn UTTEPUYPWHEVN ATTEIKOVION TNG MOP@OAoyiag oTnv
mweploxn Tou ZTifou. Alakpiveral To 081k dikTuo. Oyn Trpog Ta N.

2.7 MaAaiooesiouoAoyikn épguva ornv mepioxn F'spakapoug

210 TTAQICIO TOU TTAPOVTOG EPEUVNTIKOU £pyou £YIVE Wia AeTTTOPEPNG XapToypdepnon
€VOG TUAMATOG TNG VOTIAG evepyou pnélyevoug dwvng, YE 1IDIAITEPN EUPacn OTnNV TTEPI-
oxn Tng MNepakapoug, 61Tou Kal TTapatnenenkav Eviova pnéiyevr) @aivopeva KaTtd tn
di1dpkela Tou ogiopou Tou 1978 (Ms=6,5). ZTnv TepIoXA o1 pnéiyeveic diappnréeig ixav
mapdragn ABA — ANA kai kAion 1mpog 1a BBA, evw ATtav epgavig kai n 6£¢160tpoen
OuVvIOTWOA TOUG. To PEYIOTO Kavovikd dAua éptace Ta 20 cm o€ B€on avaToAikd Tou
oIKIohoU. Katd Tn didpkela TNG xapToypdenong £yive TTpooTrdbeia va BpeBolv KataA-
AnAeg B€ae€Ig yIa TNV KATAOKEUT TTAAGIOOEICOAOYIKWY TOHWV.

210 OUTIKG OpIo TOU OIKIoWoU TNG Mepakapoug TTapatnprOnke oto 0dOCTPWUA TNG €-
Bvikig 0dou Ocooalovikng — KaBaAag pia TTapapop@waon TG ac@AATou JE TN Hop®N
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MIKpwv en echelon diappAgewyv yevikng dieuBuvong BA — NA kai yetdmrwon Tou BA
Tepdyoug. Mapduoleg diappnéeig TTapartnpninkav Katd tn dIAPKEId TOU OEICPOU ToU
1978 oTtnv idla Béon. Ze TTapaKEiNEVO péPa TTAPATNEABNKE N TTapatmmdvw pnélyevAag
Cwvn, Kal €yIve N aTTOTUTTWOT) TOU GVATOAIKOU TOIXWHATOG TNG 0XONG Tou pEUaTod.

21n 6éon auth TTapaTnPAONKE Pia oeIpd TTAPAUOPPWHEVWY OTPWHATWY TOCO aTrd Tn
pnéiyevr {wvn, 660 Kal atmd KAPWn, ATTOTEAECOHA TNG KMNXAVIKAG TOUG KATATTOVNONG
(Eik. 2-12).

MapaTtnpABnkav 1Tiong dU0 UTTOAEIMPATIKOI TAPOI OE WIKPR atréaTacn voTia TG pnéi-
yevoug Cwvng, eTavw atmd Toug oTroioug To UAIKO gival adlatdpakto. YAIKG atmd au-
TOUG TOUG TAPOUG OTANBNKE yia XpovoAdynon Pe Tn pEBodO TnG Bepuo@wTalyEIag
oTa gpyacTipia Tou State Seismological Bureau tou lMekivou, Kiva, n omoia £dwoe
atmrotéAeopa 5.000 BP (trepitrou 3.000 11.X.). H nAIKia auTtr) CUPQWVEI Kal YE TNV Ka-
TAOKEUA TWV TAQWV (KEPAUIKO UAIKO), £TTOPEVWG AauBdvovTag uttown Kal TO CUVOAI-
KO dApa Twv adlatdpaKTwy CTPWHATWY ETTAVW aTTd TOUG TAPOUG KAl EKATEPWOEV TNG
pnéiyevoug Cwvng, To otroio @Tavel Ta 3,5 m, uttoAoyioTnke évag NECOG PUBUOS OAI-
0Bnong yia 1o Xpoviko didoTnua auTtd TG Tagng Twyv 0,7 mm/yr.

21/125



MpoioTopIKOG
TAPog

Eikéva 2-12. ArAoTtroinpévn arotummwon Tng pnélyevoug {wvng SuTikd Tng MNepakapoug. AIOKPIVETAI N PETATOTTION KAl N KAPYN TwWV

OTPWHATWYV Adyw TnG dpdong Tng BA — NA pnéiyevoug {wvng.
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MNa v epunveia TG doung autAg Ba TTPETTel va AneBei uTTdwn o TMBAvVOg EPTTUCUOG
TOU PAYMATOG. 2€ auTOv Ba TTPETTEl va a1rodoBEi Kal N KApwn Twv oTpwudTwy, yiaTi
Mia TTAAOTIKA TTOPaPOPPWON O€ ETTIPAVEIOKEG OUVOAKEG TTPOUTTOBETEI apyn Kivnon
TOU KATEABOVTOG TePdyouG o€ aoxéon Pe To aveABOv. H e€ENIEN TG doung oTn Bon
QuTA @aiveTal oTo EIK. 2-13.

H mmapatripnon dev emMETPEWE TNV EAYWYN CUUTTEPACHATWY OXETIKA UE TO AV N META-
TOTNION EYIVE PE €vav I TTEPICOOTEPOUG TTAAAIOCEIOUOUG, ETTOUEVWG BeV €yive duvaTo
va kKaBoploTei N avaloyia CEICPIKAG / ACEIOPIKAG ONIOBNONG yIad TO OUYKEKPIYEVO
priyMa. Ze KABe TTepITTTwon TTAVIWG, OTN CUYKEKPIPEVN BEO0N TAUTOTTOIEITAI TOUAGXI-
oToV £vag TTaAaIooeIopdg pe NAIKia piIkpdTepn Twv 5 ka BP.

Eikéva 2-13. Eikéva e§éAiEng Tng Béong otn duTikA €iocodo Tng MNepakapoug. a.
ApPXIKA KATAOTAON OTNV EMIQAVEIA TOU £€5A@POUG. . KATOOKEUN TOU TAQPOU. Y.
a1ro0£0n TWV XOPAKTNPICTIKWY CTPWHATWY AMMOU. 8. KANYN TWV OCTPWHATWY
Adyw Spdong Tng pnélyevoug Jwvng. € TTAPAPNOPPWON KOI METATOTTION TWV
OTPWHATWV.

H lepakapou Bpiokeral ato vOTIO KEVTPIKO TTEPIBWPIO TNG Muydoviag Aekdvng, TTi
TOU O€IOPIKOU priypatog Tou 1978 (Eikdva 2-14). H yewAoyia Tng TrePIoXAS XapakTn-
piCetal atrd Ta ¢pubpooTpwuata Tou Av. MNMAgiokaivou — BIAagpaykiou, yvwaoTd Kai
WG «ZXNUaTIoPOG Nepakapougy» (Pt.t.c Tou yewAoyikd xdptn otnv Eikéva 2-14).
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Eikéva 2-14. AerTopépeia Tou ysw)\oyu(ou XapTtn Tou L.IM.M.E. kAipakag 1:50.000
TNG TeEPIOXNS TG MNepakapoUg. H.l,s: a1roBECEI§ OTIG KOITEG XEINAPPWY — Ol-
HoUxXeg dpyiAol, aupol kal yneideg (OASKaivo), Pt.tzl: katwTepo ocloThHA ava-
BaBuidwv — xaAikia kai aupol (MAsioTékaIvo), Pt.t,.c: peoaio ocuoTnua avapab-
MidwV A «Zxnuatiopog MNepakapougn— dppol Kal XaAikia (Av. MAgidkaivo — BiA-
Aa@pdykio), T-Jm.st: xaAaditeg Tou «@AUoXn TnG ZBoUAag» (Tpladiké — Méoo
loupaoiko).

H tekTovIKr) doun TnG TTEPIOXNG atroTeAsiTal amd TTapdAAnAa £wg utroTrapdAAnAa Ka-
vovIKG priypata A — A Trapdrtagng, Ta oTroia ival uépog TNG evepyou TEKTOVIKAG CWvng
ToU voTiou TrepIBwpiou NG Muydoviag Aekavng (Eikéva 2-17). Metd 10 o€iopd ToU
1978, mapartnpridnkav diappréeic ae dieubuvon BA — NA (120°) ol otroieg diépxovTav
MEOQ aTTd TOV OIKIOPO, KOl OEV Eixav TTPONYOUUEVN OPATH ETTIQAVEIOKA EUPAVION.
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Eikova 2-15. ®don ekoka@ng Tng TmaAalooceiocpoAoyikng Toung GER-4.

Eikéva 2-16. MPooTrTIKA UTTEPUYWHEVN TPIOBIACTATN ATTEIKOVION TN TTEPIOXAS
TNG MEPAKAPOUG OTTWG TTPOEKUYPE ATTO THV YNPIOTToIiNoN TOTTOYPAQIKWY Xap-
TWV KAipakag 1:5.000 ota TACiola Tou TTapOvVTOog £€pyou. AlakpivovTal Ta Xap-
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TOYPUAPNUEVA KAVOVIKA PAYHOTA ME KOKKIVO XPWHA, KaBwS Kal TO 081k SikTuo
TNG MeEPIOXNG.

21NV TTepioxA NG MNepakapols KATAOKEUAOTNKAY SU0 VEEG TTAANIOCEICHOAOYIKEG
TOUEG OTA TTAQIOIO TOU TTAPOVTOG £peuvnTIKOU €pyou. H Béon Twv TOPWY auTwv
(GER-4 ka1 GER-5) @aivetal otnv Eikéva 2-17. H B¢éon emmeAéyn Adyw Tng diEAeuong
TNG OEIOPIKAG dlappngng Tou 1978. E1diIkdTEPA yia TNV Topr) GER-5, n Kataokeur NG
éyive avapeoa oTig Topég GER-1 kai GER-2, pue o16x0 1n oUyKpion TnNG MIKPOOTPWHA-
TOoypa®iag Toug Kal TNV OAOKAApwWGON TNG £pEUvag o€ AuTh TN Béon.
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Eikova 2-17. T'evik) 0é0n Twv TTAAAIOGEICHOAOYIKWY TOMWY TTOU KOTOUOKEUd-
oTnkKav oTnv mepIoxn Tng Nepakapoug, TG00 oTa TTAAICIO TOU TTAPOVTOG £pYOU
(GER-4 ka1 GER-5), 600 kal TrponyoUuevwy gpeuvwy (GER-1, GER-2 ka1 GER-
3). OAgg o1 Topég BiépyxovTal aTTd OEICHIKES Slappneig Tou ogiopou Tou 1978.

2TA €TTOMEVA KEQAAQIO TTEQIYPAPOVTAI PE AETITOUEPEIA Ol TTAAQIOCEICUOAOYIKEG TOUEG
GER-4 ka1 GER-5.

2.7.1 TlaAaiooeiouoAoyikn toun GER-4

2.7.1.1 TevikA TTEPIypa®n TNC 6éonc

H Toun auTr KaTaoKeuAoTNKE TTOAU KOVTA 0TV €0VIKR 000 Ocooalovikng — KaBdAag,
oTo onueio 6tTou diEpxovTav ol oEIoUIKES dlappr&eig Tou 1978 kal é1Tou UTTAPXE a-
KPIBAG TTANpo@opia yia To GAYa TNG KATaKOpUPNG CEICUIKAG METATOTTIONG N OTToIx
¢pTave Ta 15 cm (Mercier et al., 1983). To avayAugo civai eTTiTredo Pe eAa@pd emmiQa-
velakn kAion 3° — 5° mpog Ta B. 10 onueio émou n oeiopikn didppnén ouvavtd Tnv
€BvIkr] 006, TTapaTnpeital €T oeIpd €TWV eykApola KaBilnon Tou 0d0OTPWHATOG OF
dieuBuvaon BA — NA (120°). To @aivéuevo auTo gival atrddeign o1l n osiopikn didppn-
&n ouveyiCel va cival aceiopiké evepyr|, TTOPOUCIAZOVTAG EPTTUCTIKY CUPTTEPIPOPA (a-
OEIOUIKOS EPTTUOMOC — aseismic creep). TNV TTPAYUATIKOTNTA, UTTAPXEI CUVOUQCHOG
€0A@IKAG CUPTTUKVWONG, ETTIPAVEIOKAG Kivnong Tou BuBiouévou TePaxoug Adyw Pa-
pUTNTAG KAl KUPIWG OUVEXOUG OOEICHIKOU TEKTOVIKOU EPTTUCUOU.

2.7.1.2 T[lepiypa®n TnC TOUNC

H mraAaioosiopoloyikf Topr GER-4 gixe ouvoAikd prikog 16,5 m, kal faBog £wg Kal
3,5 m. MeTd TIG aTTapaiTATEG TTPOTTAPACKEUACTIKEG EPYATIES, KATAYPAPNKAV Ol SOPEG
1600 TOU OUTIKOU, OGO Kal TOU avaToAlkoU Toixwuartog. H doury atroteAcital atmmo e-
TTAAANAQ oTpwpaTa Ta otroia KAivouv eAa@pd TTpog Ta B, evid dIamoTWwONKE Kal n
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pnéiyevng Cwvn TTOU TOUTIOTNKE PE TO OEIOPO Tou 1978. H oTpwuaTtoypagia TTou Tra-
paTNPABNKE GTNV TOMN gival (ATTO ETTAVW TTPOG TA KATW):

1.

2.

8.

9.

Z0yXpoveg atroBéoelg dIaTapayUEVES KAl OUYXPOVOG £DAQIKOG Uavouag.

AeTTOKOKKN AUMOG UE apalEg Wneideg Kal agbovn GpyIAO XPWHATOS OKOU-
pou ykpl. Katd B£0€1g TTapoudia KEPAMIKWV.

MaAaioéda@og (;) pe apBovo opyavikd UAIKO XpWHOTOS Jadpou, To oTToio OI-
€100U€l OTO PAYHA Kal TNG BIOKAACEIG.

ZTPWHO HETARAONG XWPIC CaPEC KATW Oplo. ATTOTEAEITAI OTTO UEGOKOKKN
£WG adPOKOKKN APMO ME TTAEUPIKN WETAPBOON. 2TO BOPEIO TUAMA TNG TOMNAG
TTaPOUaIAZeTal TTIO AdPOKOKKO HE WNQIOEGC.

AeTTOKOKKN apylAoUxa AUMOG XPWHATOC KACTAVEPUBPOU TTOU TTEPIEXEI PO-
KOUG AANWV UAIKWYV, €iTE TTAPEVECTPWHEVOUG, €iTE PE TTAEUPIKN WETAROON.
2TNV KaTtaypagrn NG TouAG ol gakoi a, B, y, O, Kal € TTEPIEXOUV WNPideS Kal
adpPOKOKKN AMMO, EVW Ol PAKOoi OT Kal { adpOKOKKN APMO Kal Wnoeideg o€
TTAEUPIKN peTGBaon.

ApYIAIKS UAIKS (TTOAQIOEDAPOG;) OKOUPOU XPWHATOG, TO OTTOI0 TTAPOUCIACE!
KATOKOPUPES PWYHWOEIG CUUTTUKVWONG, Ol OTTOIEG TTEPIOPIOVTAl OTO OTPWHA
auTo.

AETTTOKOKKN AUMOG EpUBPOKACTAVOU XPWHATOG.

Appouyol dpyiAol kKaotavou XpwuaTog.

AETTTOKOKKIN — MEGOKOKKN AUHMOG EPUBPOKACTAVOU XPWHATOG.

2710 BOPEIO TUANA TNG TOPNG KAl OTO BUTIKG TOiIXWHA auTAG TTapatnperRonke n pnélyevng
Cwvn TTou TauTiCeTal e TN OEIopIKA didppngn Tou 1978 otn Béon auth. H Cwvn auth
aTroTeAeiTal ammd pia pnélyevh €mM@Aveia, n ommoia oTo avwTePd TNG THAMA dIaKAadICe-
Tal o€ dUo TuApaTa (Eikéva 2-18).
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Eikéva 2-18. Aetrropépeia TG pnélyevoug {wvng oTo SUTIKSG TOiXWHA TNG TOMAG
GER-4 (Trapdragn Topnig N-B). Alakpivovtal n aAAnAouxia Twv OTPWHATWY TTOU
mEPIYPAPNKAV, KABWG KAl N HETATOTTION OTO PRyMA, N OTroia gival TG TASNG
Twv 20 — 22 cm (apiOunon cupewva Pe TrTapdaypago 2.7.1.2)

® POINT OF ALLIGNMENT
C WITH THE OPPOSITE WALL

 GER-4 -
WEST WALL

Eikéva 2-19. Eppnveia Tou BOpeIou TUAMATOG TOU SUTIKOU TOIXWHOTOG TNG Tra-
Aaiooeiopoloyikng Toung GER — 4.
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O1wg @aiveral Kai oTIG €IKOveG TTou TrapaTtiOevtal (Eikdva 2-19 kai Eikéva 2-20), n
METATOTTION TTOU TTAPOTNPEITAI OTO PAYMA Eival oTaBepn, Kal KupaiveTal amd 20 — 22
cm oUPQWVa JE ETTITOTTIEG UETPATEIG.

Eikéva 2-20. ATroTUTTWON HEPOUG TOU SUTIKOU TOIXWHMATOG TNG TTAANIOCEICHO-
AoyikAg Toung GER — 4.

210 avaToAIKO TOiXWHA TNG TOPAG TTapaTnEEiTal n idla €lKova, e TNV PNEIVEVH Cwvn
va aTToTeAEiTal aTTd TTEPIOoOTEPOUG KAGdOoUG (Eikdva 2-21) Kal va pnv gival T000 -
QavNG, Xwpic woTéoo va dnuioupyouvTal TTPORANHATA EpuNnveEiag.
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Eikova 2-21. Aetrtopépeia TnG pnélyevoug {wvng, 6TTWG AUTH Eival opaTh OTO
aVATOAIKO TOiXWHA TNG TTAAAIOOEICUOAOYIKNG TOuRg GER-4.

O1 duo emopeveg eikOveG (EikOva 2-22 kal Eikova 2-23) divouv Tn YeVIK Atrown TG
pnélyevoug Cwvng Kal TwV OTPWUATWY TTOU TTEPIYPAPNKAV TTPONYOUUEVWG KAl OTO
OUO TOIXWHATA TNG TOUNG.

Eikéva 2-22. TUVOETIKA €IKOVA TOU OVATOAIKOU TOIXWHOTOG TNG TTAANIOCEICHO-
AoyikAg Toung GER-4 (Trapdraén toung B-N) otnv otmroia diakpiveral n pnéiye-
VAG Jwvn.
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Eikéva 2-23. ZuvBeTIKR €IKOVO TUAMATOG TOU SUTIKOU TOIXWHATOS THG TraAdio-
oclopoloyikng Toung GER-4 (mrapdaragn topng N-B). AlakpiveTral n pnéiyevig
{wvn, n otroia TauTi{eTal ye Tn ceioHIKA d1Idppnén Tou 1978.

2.7.1.3 Epupnveia

21n 8éon TG Topng GER-4 mrapatnpeital, OTTwG ava@épbnke, ACEICPIKOG EPTTUCHOG.
H TTapatipnon autr, o€ CuvOUQOWPO HE TIG PETPNBEIOEG PETATOTTIOEIS ETTAVW OTO
priyda tng Toung GER-4, odnyei 010 cupttépacpua 61 To AApa Twv 20 — 22 cm avrTi-
oToIXei 0TO aBPOIOTIKG ATTOTEAECHA TOU OEIOPIKOU GApaTog Tou 1978 Kkal Tou €pTTU-
opou oe avahoyia trepitou 80 — 20 avrioToixa. To CUPTTIEPOCHA QUTO €PXETAI OE
OupQwWVia Pe dIEBVWG aTTodeKTEG avaAOYiEG OEICHIKNG — AoEIoUIKAG 0AioBnong, TTapd
TO OTI €ival YEVIKA aTTOOEKTO OTI N avaAoyia OEIOPIKAG — QOEIOUIKNG OAIoBNnoNng utropei
va TTapouciddel peyAAeg HETABOAEG avaAoya Pe TNV TTEPIOXA MEAETNG.

H ehagpd kAion Twv oTpwPdTwWyY TTPOG Ta B, n otroia mmapatnerénke oto voTio Kal
KEVTPIKO TUAMA TNG TOMNG, BewpeiTal 0TI oQeiAeTal APeVOS eV GTN HOPPOAOYIKA KAIoN
Katd Tn didpkeia NG amodBeong Toug, Ye atmmoTéAeoua Tnv amméBeon og un opifévTia
Béon, apeTépou Be O€ TEKTOVIKA aiTia TTou OXeTiCovTal he Tn 6pdon Tou PriydaTtog, n
oTroia TTpokAdAeae Tnv kAion (tilting) Twv oTpwudTwy.

2upTTEpaouaTiKéG, otnv TTaAaioociooloyikr Top GER-4 dev avixveubnkav TTaAaid-
TEPA CEICUIKA YEYOVOTA, TTANV TOou o€IopoU Tou 1978. ®aivetal AoITTdv 0TI 0 GUYKEKPI-
MEVOG KAGDOG TNG evepyou pnélyevoug Cwvng dev gixe dpacTnplotroindei KaTd 1o TTa-
pPeABGV, TOUAAXIOTOV O€ I0TOPIKOUG XPOVOUG, OTTWG UTTOBEIKVUEI N TTAPOUCIa KEPAI-
KWV BpauopdTwy. ZnuavTikh TTapathpnon o€ autr) Tn 8€on cival 611 0 TTapaTnpoUuE-
VOG EPTTUCHOG ATTOTUTTWVETAI OTNV KaTaypa®n TnG TOuAS wg abpoloTikd dAua oTn
pnéiyevn wvn Kal wg KAION TOU TTAKETOU TWV OTPWHATWY TTPpog Ta B.
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2.7.2 [MaAaiooeiouoAoyikn toun GER-5

2.7.2.1 Tevikn TTEPIypa@n TNS B€oncg

H toun autr kataokeudoTnke TTOAU KovTd oTnv TTaAaloceiopoloyikr) Toul GER-1. To
avayAu@o oTn B€éon auTr] TTapoucidlel éva TTpavég, TO OTToio KAivel TTpog B. Katd 1
dIdpKela Enpwv TTEPIOdWY € TTPONYOUHEVA £Tn TTAPATNPEARBNKE dnuioupyia ETTIPAvEl-
aKkwv dlapprgewv atn B€on TG oeiouikng didppnéng Tou 1978.

2.7.2.2 [lepiypa®n TnC TOUNC

H mraAaioceicpoloyikfy Tour) GER-5 €ixe ouvoAiké pAkog 25 m, kai péyioto Babog
€wG Kal 5 m (OuvoAikG). MeTd TIG aTTAPAITNTEG TTPOTTOPACKEUAOTIKEG EPYATIES, KATO-
ypaenkav ol dopéG OAGKANPOU TOU avaTOAIKOU Kal HEPOUG TOU QUTIKOU TOIXWHATOG
(Eikova 2-24).

Eikéva 2-24. Ieviki dmmroyn TnG mTaAaioocsiopoAoyikng Topung GER-5. Alakpive-
TOI TO HOPPOAOYIKO TTPaVEG OTO BABOG TNG EIKOVAG.
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H dopn atmoteAeital amd eTdAANAa oTpwpaTa Ta oTroia KAivouv eAagpd pog Ta B,
eV dIaTTIOTWONKE KAl N pNEIYEVAS {wvn TTOU TAUTIOTNKE YE To oelopd Tou 1978. lMa-
patnpABnkav e1Tiong TTAAAIOTEPEG ETTAVADPACTNPIOTTOINCEIG TOU 18I0V PrYHATOG, Kal
TAUTOTTOINONKAV PE QVTIOTOIXEG OPACTNPIOTTOINCEIG TTOU TTAPATNPNONKAY OTNV TTaAaI-
oaeiopoAoyikh Tou) GER-1. H oTpwuatoypagia Tou TTapatnpibnke oTnv Toun €ival
(a6 emavw TTPOG TA KATW):

1.

2.

10.

11.

12.

Z0yXpoveg atroBéoeig dIaTapayUEVES KAl OUYXPOVOG £DAQIKOG Uavouag.

MeOoOKOKKN — AETTTOKOKKN AMMOG HE TTApOUCia wneidwyv peyéBoug €wg 2
cm.

MaAa10£€da@og XpWHATOG OKOUPOU KaoTavou Je wneideg Tou uttoaBpou Kai
apaIEG KPOKAAES peyEBoug £Ewg 5 cm.

MeoOKOKKN — AETTTOKOKKN AUMOG, TTAPOUOIO UE TO OTPWHA 2.

MaAaioédagog pe apbovo opyavikd UAIKS XPWHOTOG OKOUPOU KAOTAVOU —
YKPL.

ApYIAIKS UAIKO Kal ASTTTOKOKKN AUUOG XPWHATOG EPUBPOKACTAVOU.

XaAapé PneidotmrayEG e AUUWOEG TUVOETIKO UAIKO Kal wn@ideg ueyEBoug
£WG 2 cm, XpwuaTog epubpokdoTavou.

MaAai0€éda@og, TTapOUOIO YE TO OTPWHA 5.
ApYIAOOPHWSEG UAIKS, EpUBPOKACTAVOU XPWHATOG HE aPAIEG WNPIDEG.

ApYIAIKO UAIKO e TTUKVEG wnoideg peyéBoug €wg 0,5 m Kal apai€g KPOKAAEG
pEyEBoUG Ewg 4 cm.

Meo6KOKKN AppOG pE epuBPd apYIAIKO UAIKO 0€ TTAEUPIKEG UETOBAOEIG KO-
oTaVEPUBPOU XPWHATOG.

ABPOKOKKN — HEOOKOKKN AMMOG UE UTTOTTOPAAANAEG OTPWOEIG HETOKOKKNG
QUMOU pE OpPYIAIKO ouvdEeTIKO UAIKO €puBpou xpwuatog. ‘Exouv Tnv €ikéva
PAIVOUEVWV PEUCTOTTOINONG.

2T0 KEVTPIKO TUAMA TNG TOUNG TTapaTtnPABnKe Kal oTa dUOo ToiXxwuaTta n pnélyevig {w-
vn TTou TauTideTal pe Tn o€iouikn didppngn Tou 1978 otn B€éon autr). H {wvn auth a-
TroTeAeEiTal ammd pia pnéiyevr) em@daveia, n otroia KAivel TTpog Ta BA kai TTapouciddel
TTOAUTTAOKN dopr o€ BaB6og 1,5 — 2,5 m, 61ToU KAl PETATTITITEl 0€ pia {wvn TTAATOUG
€wg kal 40 cm pe pnélyeveic KAAdoug ol oTToiol offivouv TTpog Ta KATW (EIkdva 2-25).
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Eikova 2-25. Aetrropépeia Tng pndlyevoug {wvng OTO OVATOAIKO TOiXWMO TNG
TTaAaI0CEICMOAOYIKAG TOMNG GER-5. dlakpivovral o1 d1a80XIKEG ETTIPAVEIEG
(PWYHWOEIG) TTOU GUYKPOTOUV TN {Wwvn.

Mia GAAn dopn, n oTroia TTapaTnEEiTal Kal oTa OUO TOIXWHATA, OTTOTEAEITAlI ATTO Wia
O1dkAaon n otroia gugavideTal oTa oTPWHATA 5-11, KAl N oTToia YaiveTal TTANPWPEVN
ME UAIKO Tou TTaAaioedd@oug 5 oTo avaToAiké Toixwpa. AvTiBeTa, oTo OUTIKO Toixwua
n idia doun €xel TNV EuPAvion piag {uvng pLYHWOonNG HE PAKOG TTEPITTOU 1 m.

2TO KATWTEPO TUAMA TNG TOMNG, Kal KOVT& oTn {wvn Tou pryHaTog, To oTpwua 12 tra-
POUCIAEl PAIVOUEVA PEUCTOTTOINONG, TA OTTOI0 OTNV AUECH YEITovia TOU PAYHATOG
£€XOUV XOOTIKA oMM, KOl N CUVEXEID TwV APYIAIKWY EVOTPWOEWYV OEV YiveETAl AVTIAN-
.

XaoTtiky doun Tapouaiadel TEAoG Kal To aTpwua 10 oTnv TTEPIOXT BOPEIa TOU PAYHA-
106. H TTapathpnon g dIdtagng Twv KOKKWV Guuou otnv Béon auth &cixvel 0TI TO
OTPWHGO auTd UTTECTN TTOAU PeydAn diatapaxr oTn YEITovia Tou PARYMATOG, VW TTPOG
TO BOPEIO AKPO TNG TOPAG TO iBI0 OTPWHA TTAPOUCIAZETAI OXETIKA adIATAPAKTO WE TTIO
euavr) didtagn kal eAa@pd oTpwaon.
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Eikéva 2-26. Mevik droyn Tou avaToAIKoU TOIXWHOTOG TNG TTAANIOCEIOCHOAO-
YIKAG Toung GER-5. Alakpiveral n aAAnAouyia Twv CTPWHATWY, KABWG £TTioNg
Kal n au§avopevn pe 1o BdBog peTardtion TG KUpPIag pndiyevoug {wvng n o-
Troia dnMIoUPYNOE £va TTAAQIOTTPAVEG.

2.7.2.3 Epyunveia

21N 6éon NG Topng GER-5 TTapartnpeital, OTTwWG ava@épOnKe, €TTOXIKNA ETTIYAVEIAKT)
ekONAwON NG oeIopIKAG didppnéng Tou 1978 (Eikdva 2-26). ZUPQWVA UE OTOIXEID
atmd pwToypagieg NG didppnéng otn B€on autr, KaBwg £TTiong Kal ammd YapTUPIES
KATOIKWV, TO OEIONIKO GAPa oTnV TTEPIOXA NTAV TNG TAENG Twv 12-15 cm.

To dApa autd dlakpiveTal OTO AVWTEPO TTAAQIOEDAPOS (OTPpWHA 3), TO OTTOIO UETATO-
mTideTal ammd 10 priyya Katé 20 cm. Ocwpeital ETTOPEVWG OTI N YETATOTTION QUTH OQPEi-
AeTal aTTOKAEIOTIKG OTO o€Ioud Tou 1978 (12-15 cm ouv-CEICWIKN PETATOTTION Kal 5-8
CM UYETOOEIOUIKN €6A@IKF CUUTTUKVWON KOl AOEIOHIKOG EPTTUTHOG).

H erépevn opartr| petatdmmon dlakpiveTal oTa oTpwpaTa 5, 8 kal 9. To GApa Tou KATW
opiou Tou oTpwuaTtog 9 givalr 35 cm, yeyovog TToU ETTITPETTEI TOV TTPOCOIOPICHO £VOG
OKOPa TTaAQIoyeyovoTog HE GApa Tng Tagng Twv 15 cm (35 cm aBpoIoTIkG dApa — 20
cm GApa Tou 1978).

H TeAeuTaia PETATOTTION TTOU €ival opaTr) OTO PAYMA, a@opd TN PETATOTTION TOU KATW-
TEPOU Opiou Tou OTpwWHaTog 10, TO OTToIO eP@aviCeTal AVICOTTaXEG EKATEPWOEV TOU
priyMatog, katd 60 £ 2 cm. 'ETo1 AOITTOV TO GAPA TOU YEYOVOTOG aUTOU TTPocdlopileTal
oTa25*2cm.

TéNoG, éva akéua TBavo yeyovog UTTOpEl va evToTTIoTEl 0TN dnuioupyia Tng TTpoava-
@epbeioag deuTePNG SIAKAAONG KAl TNG OXETIKNAG MIKPOUETATOTTIONG VOTIO TNG KUPIWG
wvng, Xwpig woTéoo va gival duvatdg 0 CUCKETIONOG TNG ME TNV KUpIa pnélyevh Jw-
v AOyw EAAEIYPNG OXETIKWY OTOIXEIWV.
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2uvoyidovtag, Ta OEIOHIKA yeyovOTa TTOU TTPOCOIoPIoTNKAYV OTNV TTAAQIOCEICUOAOYIKA
Toun GER-5 @aivovtal otov akdAouBo Trivaka:

leyovog AApa XpovoAdynon
1 20 cm TauTiCeTal e TTAPATNPNAOCEIG UTTAIBPOU, PAPTUPIES Kal UTTAP-
XOVTEG XAPTEG UE TO OEIOUO Tou 1978.
2 15cm Metd Tn dnuioupyia Tou OTPWHATOG 9 KAl CUYXPOVO WE TO
oTpwua 5.
3 252 cm Merd mn dnuioupyia Tou oTpwHATOS 12, Kal TTPIV TO OXNUATI-
OO TOU TTOAAIOEdAPOUG 5.
4(;) 8—-10cm Xuvdéetal hge TN Cwvn OIOKAGOEWY VOTIO TOU PrydaTog. Agv

MTTOPEI va Yivel XpOVIKOG GUOXETIOUOG.

AciypaTa yia xpovohéynon pe *C (AMS) ot epyaotipia Twv H.M.A. (University of
Georgia) éxouv AneBei atrd emAeyuéva onueia TNG TOUAG, WOTOCO PEXPI TNV ONOKAN-
pwon TNG TTapoUcag £KBEONG n xPovoAdynaon dev £dwaoe aTToTEAETUATA.

2.8 [lMaAaiooesiopoAoyikn épsuva ornv repioxn Zrifou

O ZTiBog Bpioketal 010 VOTIO KEVTPIKG TTEPIBWPIO TG Muydoviag Aekdvng. 1o 2Tifo
atravtdral N dlacTaupwWaon TwWV KAVOVIKWY pnyMAaTwy TTou oploBeTouv TO VOTIO TTEPI-
Bwpio TNG Aekdvng pe autd Tng BA — NA 81e0Buvong TTou €yivav avTIANTITA wg Wia
ypauunf dlappAgewy UETAGU Tou ZTiBou Kal Tou ZxoAapiou Katd 1o o€ioud Tou 1978.

H pop@oAoyia Tng mepioxns (Eikdva 2-27) eival evOEIKTIKY TNG €viovng Katd PaBog
d1aBpwaong Tou aveABovTog Tepdyoug (footwall) TNG Cwvng, To OpIO ETIPPONAG TNG O-
TTOI0G CUUTTITITEI UE TO OEICHIKO PriyHa.

A
O Ny )

Eikéva 2-27. Totroypa@ia oTnv guputEPn TTEPIOXNA TOU ZTiBou. Alakpiveral n &i-
a@opd oTn popPoAoyia

TNV TTEPIOYI) TOU ZTiBOU €iXe KATOOKEUAOTEI KATA TO TTAPEABOV N TTAAQIOCEITUOAOYI-
KA Toun STI-1, ev oTa TTAQioIa TOUu TTAPOVTOG EPEUVNTIKOU £PYOU KATOOKEUAOTNKAV
GAAeG BUO TOMEG, o1 STI-2 kai STI-3. Kai o1 Tpeig Topég BpiokovTal oTo dUTIKG 6pIo Tou
OIKIOPOU OTn YEITOVia Tou TTodoo@alpikoU ynTrédou, Kabwg o€ auTth Tn BEon uthpyav
MapTUpiEG, aAAG KOl QWTOYPOQIEG TNG ETTOXAG, OI OTToiEG UTTOdEIKVUOUV Tn BEon Twv
ETTIPAVEIAKWY CEITHIKWY dIapPRgEwV.
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2Ta €TTOMEVA KEPAAQIQ TTEQIYPAPOVTAI PE AETITOUEPEIA Ol TTAAGIOOEICUOAOYIKEG TOUEG
STI-2 kai STI-3.

2.8.1 T[MaAaiooeiouoAoyikn toun STI-2

2.8.1.1 T[evikn TTEPIYyPO®N TNC B€ong

21N B8éon akpIBwg dUTIKA Tou yNTTEDOU TOU OIKIOPOU ZTiBog, Kal o amootacn 30 m
at1rd T0 OUTIKOTEPO OPIO TNG TTEPIPPAENG TOU, KOTAOKEUACTNKE N TTOAQIOCEITHOAOYIKA
Toun STI-2. Ta KpITAPIA yIa TNV €TTIAOYT TNG OUYKEKPIPEVNG BEoNG ATavV Ta akOAouBa:

< YTmpxav uaptupieg ammd kaTtoikoug Tng TrepioXns kai BiBAloypagikd dedouéva
(Mountrakis et al., 1983, Mercier et al., 1983) 611 amd Tn cuyKekpiyévn Béon diep-
XOTav n oeiopikn diappngn Tou 1978. ‘Eyive TTpooTrdBeia va eAeyxBei n aglommioTia
TWV PAPTUPIWY QUTWV HE BACN QWTOYPAPIEG TNG TTEPIOOOU AUECTWS PETA TO OEl-
ouoG°, GUWC N EMQPAVEIAKT pHopPoloyia eixe aAoIWOE] TEXVNTA — £XEI KATOOKEUA-
OTEl TO TTOBOCPAIPIKO YATTEDO TOU ZTiBou — Kal £T01 KATI TETOIO Oev KATEOTN OuVaO-
10.

% H poppoloyia Tou TeEKTOVIKOU TTpavoUg oTn Béon auTr] BewpnBnke uttoBondnTIKA,
KABwWG N TOUR KATAOKEUAOTNKE OTOV TTOdA TOU TTPAVOUG TTOU OUVOEETAI PE TN
VEWTEPN YEVIA TWV EVEPYWV KAVOVIKWY PNYyMATWY Tou voTiou TTepiBwpiou TG Mu-
yooviag Aekavng.

21NV UTTO PEAETN B€on €xel eTTEABEI onuavTik aAloiwon Tou avayAugou, Adyw Tng
EKTETAUEVNG APMOANWIAG, YeE aTTOTEAEOMA va gival opaTtd To uTTORABPO, TO OTTOI0 OTNV
TTePIOXH atroTeAEiTal aTTd apPYIANIKOUG OXIOTOMBOUG — QUAAITEG TNG O€IPdg TNG ZPBouU-
Aag.

2.8.1.2 [lepiypa®n TNG TOUNG

H maAaioceiopoAoyikn Tour STI-2 gixe ouvoAikd prkog 11 m, kai Bé6og Ewg kai 3,5
m. MeTd TIG aTTOPAITNTEG TTPOTTAPACKEVUACTIKEG EPYAOIESG, KOTAYPAPNKE N dOUA TTOU
TTaparnpeital oto dUTIKO Toixwua. H doun atmmoteAeital amd emAAANAa oTpwuata Ta
otroia kAivouv eha@pd (10 - 15°) Trpog Ta B, xwpi¢ va atavtndei n {wvn Tou priyua-
TOG 1) KATTOIa AAAN TEKTOVIKA dlaTapaxH.

H oTpwpuartoypagia TTou TTapatnpABnke atnv Toun gival (atmd eTévw TTPOG Ta KATW):

1. AeTTOKOKKN £WG HECOKOKKN AMMOG e DIAOTIOPTEG KPOKAAEG, aoBevry OTpwON,
€PUBPOKITPIVOU XPWHATOG.

2. ZKOUpPO TEPPO TTAAAIOESAPOG, ATTOTEAEI OUCIOCTIKA TO AVWTEPO TUAMUA TOU UTTO-
Keipevou axnuatiopou.

3. Meoo6KOKKN GUMOG UE TTANBOG HIKPWYV KPOKOAWY, HeyEBoUG €wg Kal 3 cm.
4. MpaocivoTe@po UAIKO 6010 PE TO 2, aAAG ANiyOTEPO EUPAVEG.

5. Zkoupo Te@PO TTaAaI0ESAPOG, |UE CUCTAON OUOIA PE TOU UTTOKEINEVOU OTPWHO-
TOG.

® 01 pwToypagieg TTapaxwprdnkav améd Tov Emikoupo Kadnyntr Tou Tpruatog Mew-
Aoyiag Tou A.T1.O. k. M'ewpyio Zupidn.
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6. MeoOKOKKN £WG adPOKOKKN AMMOG UE XOAIKIO KOl AQTUTTEG, EJQAVH OTPWAOT KAl
MIKPOUG pakoUG epuBpol apyIAIKOU UAIKOU. ZT0 VOTIO TURAUA TNG TOUAG N OTPWOoN
gival caQwg TTI0 EJPAVAG, HE 0APWS HEYAAUTEPO TTAXOG.

7. MikpdTepn TTAPOUCIa TWV EVOTPWOEWY TOU APYIAIKOU UAIKOU, Kal PEYOAUTEPO
TTO000TO KPOKAAWY peyEBouUg pExpl 3 cm.

8. A&TrTOKOKKN GUMOG UE ATTOUCTA KPOKAAWV.
9. ABPOKOKKN AMHOG OTTWG OTO OTPWHA 7, aAAG Ye TTapouaia XAAIKIWV.

H onuavTikdTtepn dour oTnV Tour auTh gival pia «@AéBa» dupou oto Bépeio Akpo TNG
TOMNG, N oTToia EEKIVA aTTO TO OTPWHA 6, diEpxeTal d1adoxIKa aTTd Ta OTpwaTa 5, 3, 4
Kal 2, Kol KataAfyel oto oTpwpa 1. To UAIKG TNG «PAERacy cival 6uolo Pe autd Tou
OTPWHATOG 6 (MECOKOKKN £wg AdPOKOKKN AUMOG) Kal TTapouciddel didTagn Twv KOK-
KWV TTpooopoIdfouca Pe pon TTPOG Ta Avw. ZTO aVWTEPO TUAMA TNG, N «PAEBa» Ou-
MTTapPAcUpPEl £Va TEJAXOG TOU OTPWHATOG 2. AGYyw TNG MOPPAG Kal TG UPNRG TNG, QUTH
n doun epunveveTal wg TTalaiopeucTotroinon (paleoliquefaction), n otoia dnuioup-
yNONke PeTG TNV atmdBeon (dnuioupyia) Tou TTAAAIOEDAPOUG 2, AAAG TTPIV TNV aTTdOE-
on Tou oTpwpatog 1. MNa tnv diatrioTwaon TNG NAIKIag TG dNPIoUPYIAS TNG, ETTOUEVWG
KAl TOU TTOAGIOCEICPOU O OTToiog Tn dnuiolpynoe, ANPONKe deiypa atmd To TTaAAIOE-
da@pog 2, To 0TToio Kal OTAABNKE yia XpovoAdynon pe CH,

2.8.1.3 Epunveia

O1rwg Tpoava@EpBnke, otnv Tour dev TTapatneROnke kapia pnéiyevig ¢wvn, €101 Ogv
KaT€OTN dUVATOV VO CUCXETIOTEI N OTPWHATOYPAPIA TNG TOPNG PE TEKTOVIKA (OEIOUIKA)
yeyovoTa. Ta duo TraAaioeddgn TTou TTapatnpnénkav (otpwuara 2 kai 5), Aaypavo-
MévNG utTOWnNV Kal TNG eAapPAg KAiong Toug TTpog B, Bewpeital 611 gival Ta TTaAaloe-
da@n TTOU avTIOTOIXOUV OTn MOPPOAOYIKA KAIoN dUO S1adOoXIKWY TTAAQIOTTPAVWY TTPOG
™ Aipgvn. H Béon Twv TTpavwy auTwyv g€ 0€0N JE TA XAPTOYPAPNUEVA YEWAOYIKA Kal
OEIoMIKG pAyuaTa, UTTOBEIKVUEI OTI CUVOEOVTAI EUUEDA UE TNV TEKTOVIKI OOPN OTO ON-
MEIO aUTO, XWPiG OPWG va gival duvaTr) N oUVOECTH) TOUG PE OUYKEKPIYEVA PAYHATA, 1
AKOUQ TTEPICTOTEPO PE CUYKEKPIPEVA YEYOVOTA.

H doun TToAaiopeuaToTroinong TToU TTapatnEnOnke cuvoETAl AUECA UE KATTOIO TTaAQI-
OOEIOIKO YeEYOVOG, TO OTTOIO Kal TTPOKAAECE Tn dnuioupyia TNG. TETOIEG TTEPITITWOEIG
PEUCTOTTOINCEWY Eival KOIVES yia TN Aekavn TG Muydoviag, 6TTwg TTapatnpAbnke oT0
o€IoPo Tou 1978 Kupiwg, alAd kal o€ auTtdv NG Aoorjpou 1o 1902.

2.8.2 TllaAaioceiouoAoyikn touny STI-3

2.8.2.1 [evikA Tepiypagn 1ng Béong

H maAaiooeiopoAoyikr) Topr] STI-3 KaTaokeudoTNKE oTa OpIa TOU TTOSOCPAIPIKOU yN-
méSOoU Tou ZTiBou Kal TTOAU Kovtd oTnv Topr STI-2. Ta kpimApia emAoyAg TG Béong
gival Ta id1a ka1 oTIG dUO TOMEG, OTTWG ETTIONG KAI N YEWHUOPPOAOYIKK EIKOVA TNG.

2.8.2.2 [eplypaon NG TOUNAG

H mraAaiooeiopoAoyikr) Tou STI-3 €ixe ouvoAiké pnkog 8,5 m, kai BaBog £wg kai 3,5
m. MeTd TIG QTTOPAITNTEG TIPOTTAPACKEVUACTIKEG EPYATIES, KATAYPAPNKE N doUn TTou
TTapaTtnpeital oto avatoAiké Toixwua. H doun atroteAcital ammd emAAANAQ oTpwpaTa
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Ta oTT0ia KAivouv eAagpd (10 - 15°) Trpog Ta B, xwpic va atmavin®si n {wvn Tou priy-
MOTOG A KATTOIO AAAN TEKTOVIKI] dlaTapaxh.

H oTpwuatoypagia Tou TTapatnpnOnke oTnv Toun gival (atmo eTévw TTPOG Ta KATW):
1. ZOyxpoveg amoBéoelg, PUOIKEG KAl avOPWITOYEVEIG.
2. MaAa1o€da@og,0x KOAG aveTTTUyUEVO.

3. MeoOKOKKN — adpOKOKKN AMMOG HE apaif TTapoucia wn@idwyv Kal KPOKaAwvV
OlapéTpou £wg 4 cm, KAoTAVOKITPIVOU XPWHATOG.

4. TaAo10€da@Pog KOAG AVETITUYHEVO, HE APBOVO OPYaVIKO UAIKO.

5. Mgo6KOKKN AUMOG PE UAIKO TTAPOUOIO PE auTd TOU OTPWHOTOG 3, aAAG TTIO Ae-
TITOKOKKO KOOTAVOKITPIVOU XPWHOATOG.

6. MeooOKOKKN GUMOG, OUOIA E TO OTPWHA 5, TEQPOTTPACIVOU XPUWHATOG.

7. ADPOKOKKI AMHOG PE AETTTOKOKKES APYIAIKEG EVOTPWOEIG.

2.8.2.3 Epunveia

Omtwg TTpoava@épbnke, oTny Toun dev TTapatnEnénke kayia pnéryeving {wvn, €101 dev
KatéoTn SUVOTOV VO CUCXETIOTEI N OTPWHATOYPAQIA TNG TOUAG HE TEKTOVIKA (OEITHIKA)
yeyovota. Ta duo tTTaAaioeddgn TTou TTapatnpnénkav (otpwuara 2 kai 5), Aaypavo-
MEvNG utTOWnNV Kal TNG eAapPAg KAiong Toug TTpog B, Bewpeital 611 gival Ta TTaAaiog-
Od@n TTOU avTIOTOIXOUV OTn MOPPOAOYIKA KAIoN dUO S1adOoXIKWY TTAAIOTTPAVWY TTPOG
™ Aipgvn. H B€on Twv TTpavwyV auTwy g€ 0ECN PE TA XOPTOYPAPNUEVA YEWAOYIKA Kal
OEIOMIKG pAyMaTa, UTTOOEIKVUEI OTI CUVOEOVTAI EUUECT UE TNV TEKTOVIKI OOMN OTO ON-
MEIO aUTO, XWPig OpWG va gival duvaTtr) N OUVOECTH TOUG PE CUYKEKPIYEVA PAYUATA, N
AKOUQ TTEPICTOTEPO PE CUYKEKPIMEVA YEYOVOTQ.
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3 PHZEIFENHZ ZONH QPQMOY — AYAQNA — KATNAPEAIOY

3.1 TswAoyia tng mepioxns HEAETNGS

3.1.1 [lewAoyikn TomoBéTnon

21NV TTepIoxn TG BolwrTiag gpgavifovral dU0 ICOTTIKEG YEWTEKTOVIKEG CWVEG, N YTTO-
TTeAayovikr] {wvn oTa avatoAliKd Kal n ¢wvn BoiwTiag 3 «EvotnTta TG BolwrTiagy, 6-
TTWG ava@EPETAl TTI0 ouxVvd, oTa duTIKG (Mouvipakng 1985). Ta KUpla XapaKTNEICTIKA
TWV U0 AUTWYV ICOTTIKWY (wvwy divovTal TTOPAKATW, KAl 0TV CUVEXEID TTOPABETO-
VTal Ol KUPIEG AIBOAOYIKEG EVOTNTEG TTOU CUVAVTOVTAI OTNV TTEPIOXT] Tou KatrapeAAiou.

3.1.1.1 Evortnta BoiwTiac

21N Bolwtia petagu tng YtromreAayovikhg wvng Kal TG ¢wvng Mapvaooou-IKiwvag
TapeBaAeTal pia 1diaiTepn evoTnTa TTETPWUATWY N OoTToia BewprBnke avegdptntn I-
OOoTTIKr) {Wvn Kal ovopdaodnke «Zwvn BoiwTiag» (Celet et al.,1976). H wvn auth Bpi-
OKETAI OTO OPIO ECWTEPIKWYV KAl £EWTEPIKWY EAANVidwyv. H TTaAaioyewypa@Ikr Kai
TEKTOVIKN TNG €EENIEN POIAleEl YE QUTAV TwV ECWTEPIKWY Cwvwyv Kal e Bdon Tnv TTo-
Aaloyeoypagia Kal TNV TEKTOVIKF Ba putmopouae va BewpnBei 6T avikel o€ auTtég (Xpi-
orodouAou 1982, Mouvrpdkng 1985). H dtroywn 611 oI oxnuatiopoi TG BoiwTiag atro-
TEAOUV aveEdpTNTN YEWTEKTOVIKN CWvn Twv EAAnvidwy dev £xel yivel yeVIKOTEPQ ATTO-
OeKTN 1 TOUAAYXIOTOV gV £XeEl akOua edpalwBei kal auTtd yiaTi ol oxnuaTiopoi g Bol-
wTiag iIcwg atroTeAoUV HIa eAa@Pd diagopoTroiNuEvn evoTnNTa TNG YTTOTTEAQYOVIKNAG
Cwvng kal 6x1 aveEdpTtntn Cwvn (Mouvrpdkng 1985). TNa 10 AGyo autd avagEpeTal
TTEPIOOOTEPO OTN YEWAOYIKA BiBAloypagia pe Tov 6po «Evotnta tng BoiwTtiag» (Mou-
vipdkng 1985).

H ANBooTpwpuatoypagia tng Evotnrag BoiwTtiag trepIAauBavel amd TOug VEWTEPOUG

opifovTeg TTpog Toug TTaAaidTEPOUG Ta €EAG (EIkOva 3-1):

« 'Eva oxnpatiopd @Auoxn n amméBeon Tou otroiou dpxloe oTIG apxég KpnTidikou Kal
ouvexioTnke péxpl To AvwTepo Kpnmidikd Kal ouvioTtartal atrd pubuIkEG €TTAVOAN-
WEIG WAPUITWY, aoBECTOANBWY Kal KAAOTIKWV aTToBE0EWY. 2T0 KPOKOAOTTaYH OU-
XVA €ival n UTTapgn oeeioAiBwy Kal padIoAapITWY.

< YT1rokeipevn ToU @AUOXN UTTAPXEl MIa OEIPA KEPATOAIBWY Kal TTNAITWV N ammobeon
TNG OTT0IOG 0 AAAEG TTEPIOXEG KPATNOE OA0 TOo Méoo kal Avw loupadikd 4TTwG yia
Tapddeiyua ota Mepdveia 6pn v oe AAAeG TTEpIOPIoBNKE pOvo aTo AvwTepPOo |-
ouUpaaIKoO.

s Tnv mrepiodo Tpiadikou-Méoou loupaoikoU atmoTédnkav acBeocToAIBIKA Kal doAo-
MITIKG VNPITIKA TTETPWHATA JEYAAOU TTAXOUG.
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Eikéva 3-1. Zxnuatik AIBooTpwpaToypa@ikil oTAAN Tng evotTnrag Boiwriag 1:
WOMITEG, 2: TTEAiTEG, HAPYES, apyIAIKOi oX10TOAIB0I, 3: KpokaAotrayni - Aartu-
mmomrayn, 4: aoBeoTOAIOIKEG EvOTPpWOEIG, 5: KepaTOAifol, 6: aocBeoToAIfOI vnpl-
TIKOi, 7: doAopiteg. ATré Mouvrpdkn (1985).

Ta TTaAdIOYEWYPAPIKA CUPTTEQAOUATA TTOU SIATUTTWONKAV ATTd TOUG UEAETNTEG TNG
evotnTag Boiwrtiag (Celet et al.1976) kai TTou atnpifovtal oTnv TTapatrdvw AIBooTpw-
MaToypagia gival Ta akdAouba:

« H avBpakikn—vnpITikn iIgnuatoyéveon atrd Tpiadikéd £éwg 1o Méoo loupaoikd eival
OUYKpPIoIYN M€ auThV TWV CwVwV MNMapvaooou-TKiwvag Kal YTTOTTEAQYOVIKNG.

% 210 Méoo | AvwTepo loupacikd o xwpog NG BoiwTiag diapopewbnke o€ alAaka
ME TTEAQYIKN ICNUOTOYEVEDT.

< H ouppetoxy ota KpokaAotrayr] Tou QAUCXN OQEIOAIBIKWY TTETPWHATWY OEiXVEl
TNV mMOavA T01T08€TNON TNG BoiwTiag oTig EcwTepikéG EAANVIdEG.

Ta mapamdvw cuptrepdopata dev avtifaivouv otnv &mmrown 61 n BolwTia gival atrAd
Mia evotnTa TG YTotreAayovikig wvng Kal Ox1 avegdptntn wvn. ZTOIXEiQ TTOU oUvn-
YOPOUV WE TIG VEWTEPESG atmowelg (Mouvrpdakng 1985) gival 0TI n YTTOTTEAQYOVIKY avTi-
TIPOCWTTEUE TO XWPO HIOG WKEAVIAS Aekdvng atrd 61Tou TTporjABav o1 o@eidAiBol A TO
NTTEIPWTIKO TTEPIBWPIO TTAVW OTO OTTOI0 TOTTOBETABNKAV e ETTWONGCN o1 0PEIGAIBOI Kal
Ta WKeAvia ICAuata (Mouvrpdkng 1985).

H TexTovIKA TnG evéTNTAg BolwTiag xapakTnpideTal atrd Ta TEKTOVIKA AETTION T OTTOIA
oTnVv TeEpPIoXN TNG BolwTiag e@itrrevouv 1 ¢wvn MNapvacoou-Tkiwvag, evw oTIG el-
@avioeig Tou BpiokovTtal BoOpeia aTTd TOV TTOTAPO ZTTEPXEIO Ta AETTIA ETTWOOUVTAI aTT’
guBeiag TTavw otn {wvn lMivoou.

3.1.1.2 To mpoaAtiké utéBabpo

2€ 00¢eg BEoeig Tou XWPou TNG YTTOTTEAQYOVIKAG OUVAVTWVTAI TTETPWHATA TOU
uTTORABPOU, TTPOKEITAI OUCIOOTIKA Yia TO KPUOTOAAOOXIOTWOEG Kdtw MaAaiolwiko
uTTORaBPO OuOoI0 PE Ta KPUOTOAAIKG TTETpWHATA TNG MeAAYOVIKAG, TTOU aTTOTEAEITAI
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a1d yveUOIOUG, HOPHapPUYIaKoUG OXIOTOAIBOUG, au@IBOAITEG Kal TTAPEUPOAEG Hapud-
pWV.

Avw MaAaiolwikd oTpwpaTa diamoTwenkav 1riong otov KiBaipwva (trepiox Kala),
oTtn Aokpida Tng Z1epedc EANGDAG (6pn Kviung kai XAwuov), Tnv EuBoia, tnv MNdapvn-
Ba, v OBpu, TV Ydpa kal TNV ZaAhayiva. Eival Kupiwg oTpwpata aoBecToAibwy,
WAPMITWY, YPAQITIKWY OXICTOAIBwY Kal ypaouBakwyv n NAIKia Twy oTToiwv TTPoadio-
piotnke pe Bdon ammoAiBwpata AiIBavBpakopopog-Népuiog (Renz kar Reichel 1910-
1950, Mapivog kai Reichel 1958).

3.1.1.3 Ta MeoolwIK& TTETPWUATA:

H YTtomeAayovikry Cwvn TTOPOUCIACEl TPEIG OIAPOPETIKEG OTPWHATOYPAPIKEG-
TEKTOVIKEG DIAO0XEC TWV TTETPWMATWY TNG : a) diadoxn TTou TrepIAaupaver yévo o-
@eI6AIBoug kal Ta ouvodd 1IAuaTa Babidg BAGAacoag Xwpeic va gival yvwoTo TO TEKTO-
VIKO Toug UTTORaBpo. B) diadoxr oPeloAiBwY Kal wKeAvIwY ICNUATWY TTOU Eival ETTW-
Onuévol TTavw og TTeAayIkoUsg aoBeoToAiBoug ) papuapa. y) diadoxh o@eIoAiBwyY w-
KEAVIWV ICNUATWY €TTWONUEVWY TTAVW O€ VNPITIKOUG aoBeoToAiBoug (TTETpWHATA N-
TTEIPWTIKOU TTEPIBWpIOU).

O1 1peic Tapatrdvw dIad0oXEC TTETPWHATWY AVTITTPOCWTTEUOUV TNV £EEAIEN aTTd Ta dU-
TIKA TTPOG Ta AvATOAIKA TwV Babiv WKEAGVIWY CUVONKWY ICNUATOYEVECNG TTPOG TIG
VNPITIKEG TOU NTTEIPWTIKOU TTEpIBwpiou (Mouvrpdkne 1985). Aev gival duwg duvartr) n
Xapagn opiwv avapeod Toug BIOTI N €¢ENIEN ATav oTadlokr aAAG Kal SIOTI O JETETTEITA
TEKTOVIKEG KIVAOEIG KA KUPIWG N KOAUUMOTIKI] TEKTOVIKI KaTa TO TPITOYEVES PJETEBaAavV
TN YEWYPOYIKI) CUVEXEIG TOUG.

O1 oxnuaTiIohoi TTETPWHATWY TTOU WETEXOUV OTIG TTOPOTTAVW OTPWHOTOYPAPIKEG-
TEKTOVIKEG DIADOXEG TTEPIYPAPOVTAI TNV CUVEXEIQ.

< Tpiadikn¢ nAikiag iCnuara

2TIG TTEPIOXEG TTOU EPPAVIeTal TO TTPO-0PEINIBIKO avBpakikd uttéBabpo, n 1I¢nua-
Toyéveon apxicel oto Bep@évio pe kKpokaloTrayr, Wappiteg, aoBeotdAIBoug Kal
TTapePPOAEG TOPIKWYV UNIKWV. AKoAouBouv acBeaTdoAiBol Katw-Méao Tpiadikou ol
oTToioI gival giTal TTEAQYIKOI e KOVOUAOUG TTUPITIKOUG €iTE VNPITIKOI e QUKN, ava-
Aoya av n B€on auTh ATav KOVTA OTOV WKEAVIO XWEO 1 KOVTA OTO NTTEIPWTIKO TTE-
piBwplo. MNpog Ta Tavw 10 AvTEPo TPIadIKG avTITTPOOWTTEUETAI OTTO TEQPPOUG
aoBeoTdAIBoUG ouxvd WOAIBIKOUG, KABWG Kal SONOUITEG.

s 2x10ToKEPATOAIBIKN SIGTTAQCN Kai 0@EIoAIBoI

O o Bacikég oxnUATIoPOg TG YTrotreAayovikAg {uvng ival n Aeyouevn «oxi-
oToKePATOAIBIKA BIGTTAOGN», N aTTéBe0N TNG OTToIaG KPATNOE OAO TO loupaciké Kal
OTIG TTEPIOXEG TTOU Ogv TTapATNPEITAl N AoBECTOAIBIKY) OEIPA TTOU TTEPIYPAPNKE
TTPONYOUUEVWG, N aTTéBean TNG OXIOTOKEPATOAIBIKAG dIATTAOONG dpXIoE aTTd TO
Avw Tpiodiko.

H oxiotokepatoAiBIkr) diIdTAaon cuvioTatal amd AETTTOKOKKA I¢fjpuaTa dnAadn
KOKKIVOUG, TTPACIVOUG, Haupoug apyIAIkoug oXIoTOAIBoug, padloAapITIKOUG KEPQ-
TOMIOOUG, PAPYEG, AETTTOKOKKOUG WOUUITEG, TTNAITEG, apyIAOTTNAITEG Kal TTapepBo-
AEG AETTTOKOKKWYV TreEAQYIKWV aoBecToAiBwy. Ta 1IfRuaTta autd Bpiokovral o€ ou-
VEXEIC eVOAAQYEC KOl OUYKPOTOUV HIO OEIpd TTOU QVTITTPOCWTTEUEl TTEAQYIKNA-
WKEAVIQ ICNUATOYEVEDT. Z€ OPIOHEVEG BECEIC T AVWTEPA OTPWHATA TNG OXIOTO-
KEPATOAIBIKNAG BIATTAOCNG £€XOUV TOUPRIBIKOUG XOPAKTHPES TTOU TTPOCOUOIAOUV UE
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@AuoxoeIdn 1IlnuaToyéveon. H didpkeia 1INUATOYEVECNG ETTEKTEIVETAI EXPI KAl TO
KatwTtepo KpnTidIKo.

Méoa oTn oxioTokepaToAIBIKR SIATTAOCH BpiokovTal cuxvd TTapeUBalovTal oPelo-
ANIBIKA cwpaTa TNG TALEWG PETPOU £WG DEKA METPWYV. ZUXVEG €TTIONG gival o1 dIEIo-
duoeIg péoa oTa IGHPaTA TNG dIATTAAONG BACIKWY NPAICTEITWY (dIABACES, DOAEPI-
TEG KATT) KOBWG Kal BACIKWY TOQPPWY £T01 WOTE N OIATTAACHN VA OTTOKTA XAPOKTH-
PO NPAICTEIOICNUATOYEVOUG OEIPAG.

% AoBearoAiBor loupaoikou

MpokeiTal yio avBpaKIKA TTETPWHATA TTOU ATTOTEAOUV CUVEXEID TWV AVTIOTOIXWV
Tpiadikwy Kal n ammébeon Toug ouveXioTnKe Kal 0To loupacikd, TTavw oTa oTroia
Bpiokovtal, o€ TTOAAEG TTEPIOXEG TNG YTTOTTEAQYOVIKAG, TEKTOVIKA €TTWONUEVOI Ol
o@eidAIBol. MMpdkerral yia TTeAayIKoUg ) vnpITIKOUG aoBe0TOAIBOUG TUTTIKOUG NTTEl-
PWTIKOU TTEPIBWPIOU. ZUYKEKPIYEVA TTPOKEITAI YIA VNPITIKOUG aoBeoTOAIBoug Ala-
oiou (Kdtw loupaoikou) paupou i Te@pol xpwuatog. Ettiong amavrwvral TAa-
KWOeIG aoBeaToAIBol ouxva woOAIBIKOI XpWHATOS TePPOU, nAikiag Aoyyepiou-
MaApiou (Méoou-Avw loupaaikou). O1 TeAeuTaiol evaAAdooovTal e AANETTAAAN-
AEG EVOTPWOEIG KEPATOAIBWY, TTNAITWV KAl TTUPITIKWY JOAPYWV.

< ICnuara tng Méoo-Avw Kpntidikng mikAiong

Me Tnv opoyéveon TTou ekdNAWBNKE 0TO XWPOo Twv EcwTtepikwv EAANVIdwVY aTnv
mepiodo AvwTtépou loupaoikou-Katw Kpnridikou, avadubnke Kal 0 yeypa@ikog
XWpPog TNG YTmrotreAayovikAg wvng. AkoAouBnoe TTepiodog XEPOEUoNG KaTa TNV
oTroia oxnuaTtiobnkav a1dnpovikeAlouxa AatepITIKG Koitdoparta. Tnv Kevoudvio
TTEPIOd0, YE PIKPEG XPOVIKEG DIOPOPEG OTIG DIAPOPES BETEIG, EKONAWONKE ETTIKAION
NG BAAacoag. To TTPWTO ETTIKAICIYEVEG OTPWHA gival €va TUTTIKO KPOKOAOTTAYEG
Baong kal akoAouBouv papyaikoi KovOuAwdEelg aaBecToAIBol Tou Avw KpnTidikou
GAAoTe vnpiTikoi kai GAAoTe TTeEAayikoi. Méoa oToug aofBeoTOAIBoug TTapeuBdaio-
VTl MIKPOU TTOXOUG WAMMITIKA Kal Japyaikd oTpwuata. Ta emkAuaiyevn ICHPaTa
Tou Méoou-Avw KpnridikoU atrotédnkav pe dlaBpwaolyev) acupewyvia TTavw oTa
TTpouTrdpyovTa TreTpwuarta. AAOTE TTAVW OTOUG OQPEIOAIBOUG Kal Ta AQTEPITIKA
KOITAoPaTA, GAAOTE TTAVW OTN OXICTOKEPATOAIOIKA dIGTTAaCH Kal GAAOTE TTAVW OTA
avOpakikd 1IgApaTa Tpladikou A loupacikou.

H i{npaToyéveon ouvexiobnke pe Tnv amméBeon Tou GAUOXN TToU dpxIoe 0TO Avw
MaioTpixTio kai éAnge oTo TéAog Hwkaivou pe Tnv ekOAAWON TNG TEAIKNAG OPOYyEVE-

TIKNG dpAong.

3.1.1.4 Ta petaAtmikd yoAaooikd iI{nuata

2T0 Xwpo TnG YTotreAayoviKAg TTpog TNV TTAeupd TG Cwvng MNivdou avamTuxdnke oTn
O1dpkela TNG TEAIKNG OPOYEVETIKAG dpaong Tou Avw Hwkaivou, pia geydaAn auAaka
TToU A&IToupynoe Kupiwg 10 OAlyokaivo-Méoo Meidkaivo oav Xwpog amobeong po-
AQOOIKWYV ICNPATWY, PeydAou TTaxous. H alAaka auth ovopacBnke «MeoogAANvIKN
auAakay. H MeooeAAnvikA auAaka €xel urikog mepitrou 130 Km kai TTAGTOG TTOU &é-
mepva Ta 40 Km. Ekteivetanl ye dieuBuvaon BA-NA mmapdAAnAa o1o EAAAVIKO opoyeve-
TIKG TOEO, OTOV KOPUS Tou EAANVIKOU nmeipwTikoU TepiBwpiou (Mouvtpdkng 1985).
TotroBeteital yewypa@ikad oTIG TTeploxEg MpePeviov-KaAaptmdkas. H MeoogAAnvikn
QUAQKA avaTITUOOETAl OTO YEWAOYIKO XWPO avapeoa oTnv YTTOTTEAQYOVIKY {wvn Kal
N Cwvn Mivoou kai £xel wg uTTORABPO 0PeIoAIBIKEG PAleg aAAd kKal Meoolwikoug a-
oBecTOAIBoug (Mouvrpdkng 1985).
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3.1.2 AiBoorpwuaroypagia tng mepioxns KarmrapeAiou

2Tnv eupuTtepn Tepioxn KatrapeAAiou, 61Tou £yivav Kal ol TTAAQIOCEIGHOAOYIKES TOUEG,

OUVOVTOUME TOUG €EAG YEWAOYIKOUG OXNUATIONOUG ATTO TOV VEWTEPO TTPOG TOV TTa-

Aai6TEPO (MewAoyikog Xaprng @UuAAo KamrapéAAi 1/50.000 I.I.M.E. 1984):

« AAAouBlakég atroBioeig OAokaIVIKAG NAIKiag. Mpdkeital yia acuvdeTa UAIKA
atrd APPOUG Kal KPOKOAOAATUTTEG, TTPOOXWOEIS XOAAPWY APYIAOOUUWOWY UAI-
KWV, €puBpoyaieg 0 PIKPEG E0WTEPIKEG AEKAVEG, 1ICAuaTa avaBabuidwy xeiuap-
pwodoug TTpoéAeuong. To TTaxog Toug dev etrepva Ta 10 m.

% ZOyxpova TALUpPIKG KOPAMATA KAl KWVol KopnHdTwy. AttoteAolvTal atmd a-
oUvoeTa UAIKG TTOU avaTTTUoovTal OTIG KAITUEG aoBEOTONIBIKWY OYKWV.

% Motapoxepoaieg amoBioeig MNMAsioToKAIVIKAG NAIKiag. AtroteAolvTal atrd e-
VOANQYEG KPOKAAOTTAYWY, APUOUG, APMOUXWY OpYIAwY Kal TTNAWY XWPIG aTTOAI-
BwpaTa, TTayoug Trepitrou 150 y.

% ZUVEKTIKA KpokaAoTrayn. AtroteAoUv Tn Bdon TnG akoAouBiag Twv TTOTANOXER-
Oaiwv aTmoBECEWY Kal TTEPIEXOUV KUPIWG aoPECTONBIKEG KPOKAAES. Ta KPOKaAO-
TTayA €ival TTaXuoTPWUATWON Kal £XOUV TTOPEUPBOAEG AETITWY AOBECTOUAPYAIKWY
EVOTPUWOEWV.

% AoBeoTdAIB0I-doAopiteg Méoou-Avw TpiradikoU-Kartw loupaoikoU. Mpdkeiral
YIO TTOXUOTPWHATWOELIG £WG AOTPWTOUG PBIOUIKPITEG, SOAOCTTAPITEG TEPPOU KUPIWG
XPWHATOG aAAG KOTA B€0eIg TTapouaialovTal WG AEUKOTEPPOI, AEUKOKITPIVOI, EPU-
BpoAeukol. To avwTepo TaX0G Toug gival 600 m kai TTEpIEXOUV Ta ATTOANIBWATO
(ammodiscidae, duostominidae k.a.) (FewAoyikdé¢ Xaprne PuAlo KamapéA-
A1.1/50.000 I.I.M.E. 1984).

3.2 Z&IOMIKOTNTA TNG TTEPIOXNS MEAETNG

3.2.1 Karavoun tng CEICUIKOTNTAS

21NV TepIoyn Tou AvaTtoAikoU KopivBiakou To PeYOAUTEPO PEPOG TNG OEICUIKOTNTAG
ETTIKEVTPWVETAI JETAEU MIO OEIPAG OXEDOV TTAPAAANAWY pnyudTWY TTOU TTEPIOPIfOVTal
YEWYPAQPIK& PETAEU TOU ZUAoKAaTpou, AAeTToxwpiou kal KatrapeAAiou. Autd Ta pry-
HOTO PEPOUV TA OVOUATA TWV TTEPIOYXWV TUTTIKAG EJPAVIONG TOUG KAl OVOUAZovTal WG
priyMa ZuAokdoTpou, pAyHa AAeTTOXwpiou OTO VOTIO TUAMA TOU KOATTOU Kal PAYHO
KatrapeAAiou 010 BOpEIo TUAUA TOU KOATTOU.

H oeiopiki dpaotnpidtnTa cuveyideTal Kal avaToAIKOTEPA KAl QAiVETAl Va TTEPIOPICETAI
ota 6pn KiBaipwvag kal Matépag Ta oTroia TOTTOBETOUVTAl YEWYPAPIKA PETAEU TWV
Aekavwyv Twv Meydpwy kal Twv Onpwv (Eikéva 3-2). Zopgwva ue Toug Hatzfeld et al.
(2000), pe Bdaon éva dikTuo aTTd 54 QopnTOUG CTABUOUG aViXVEUONG KAl KATAYPO®NS
OEIOPIKWY KUPATWY TTOU TOTTOBETABNKAV OTNV TTEPIOXH TTOU €KONAWONKE N CEICUIKA
akoAouBia Tou 1981, peydAo pEPOG TNG OEICPIKOTATAG OEV OUVOEETAI AUECA ME KO-
ToI0 a1rd Ta priydaTta Tou KatrapeAdiou, AAstToxwpiou, Miciwv r} ZuAokdoTpou Ta
oTroia Bewpeital 611 cuvdéovTal PYe TN OEICUIKA akoAouBia Tou 1981 (Mariolakos et
al.,1981,Jackson et al., 1982, Hubert et al., 1996, MapioAdkog |., 1995). MeydAo pé-
POG TNG OEICUIKNAG OPATTNPIOTNTAG ETTIKEVTPWVETAI O€ éva BAB0g peTagu 4 kail 13 Km
(Hatzfeld et al. 2000).
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Eikéva 3-2. Xaptng oTov otroio @aiveral n ociopikOTnTa oTov KopivBiakd KOA-
o Kal TNV Kevrpikq EAAGSa karta tTnv mepiodo 1996-2002 (MFewduvauiko IvoTi-
TOoUTO ABNVWV).

3.2.2 loropikoi ogiouoi atnv mepioxn OnPwv — Boiwriag

Mapakdtw ava@EPOVTal CUVOTITIKA OI I0XUPOTEPOI IOTOPIKOI OEIONOI OTAV €UPUTEPN
mepioxr Onpwv — BoiwrTiag:

0
0‘0

72
0'0

217 p.X. Auhwva (M=6.1)
O oeiopég ATav KaTaoTpoPIKOG yia TNV Aulwva (Michailovich 1951)

1321 p.X. O/pa (M=6.3)

O oeIoPOG XapaKTNPEIoBNKE KATOOTPOPIKOG yia TNV OnRfa amd Ttov Ambraseys
(1988a).

1601 p.X. (26 AtmrpiAiou) Auhwva (M=6.3)

2TIG ONUEIWOEIG EVOG JOVAXOoU ava@EPETal OTI GTO PEYAAO OEIOPO KATAOTPAPNKE N
AuAwva OTTWG €TTIONG Kal OTTiTIA, EKKANCIEG KAl HOVAOTAPIA OTA TTEPiXWPA. [OA-
Aoi avBpwTrol okoTwenkav (Adumpocg, 1910).

1852 p.X. ORpa

«To &¢ 1852 katd TOUG OEIOHOUG Twy OnBwv ByrKav atTd Ta CTTITIA TOUG OI KATOI-
kol TG KopivBou yia apkeTég nuépesy». MNnyn: . Kouorag-MNavdéwpa, Touog O,
oeA. 276, 15 Auyouortou 1858.

1853 p.X. (18 AuyouoTou) Onpa (M=6.6)

O o€IopOG autdg TTPOKAAECE onuUAavTIKEG ¢nUIEG OTn OnPa, otnv ATaAdvtn, oTn
XaAkida kai aAAoU. O YeTaoeIopIKEG BOVAOEIG KPpATNoAV €€ UAVEG Kl TTPOKAAE-
oav TTpooBeTeg NMIES. AnuioupynBnke Bahdoaolo Kupa otov AvatoAikd KopivOia-
k6. O1 ouvexeig dovnoeig kpdtnoav Toug KopivBioug TTOAAEG épeg €Ew attd Ta
OTTITIO TOUG, Xwpi¢ Buuata kal he eAa@piég ¢nuiEg. Ettiong €yive aioBntég otnv
ABnva kai otnv Matpa. MNnyég: Kovorag 1858, Schmidt 1879.

1892 u.X. (6 ka1 25 louAiou) ORBa
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Y/
0'0

Y/
0'0

Y/
0'0

1893 p.X. (23 Mdiou) ORpa (M=6.3)

2116 23 Mdiou o1ig 10 T0o Bpadu pia 1oxup ddvnon karéoTpewe 100 oTrimIa Evw
800 éyivav un KaTolkACIua atmod éva oUvoAo1200 omimiwy TNG TTOANG Twv OnPwv.
Ta xwpia Mupi kar Ay. Oeddwpol, oTa TTEPiXWPA Twv Onpwyv, KataoTpdenkav
OAOKANPWTIKA. AUo GTopa okoTwBnkav. O1 dOVACEIG cuveEXIOTNKAV KAl TPOPOKPA-
TNOAV TOUG KATOIKOUG WOTE £ueivav €€w aTTO TA OTTITIA TOUG VIO PEYAAO XPOVIKO
oldotnua. Kard tnv SIA0KEIO QUTWY TWV PETACEIOPWY €vag UTToyeElog Bopufog
akouyoTav atd 10 6pog EAkwva (Mitzopoulos 1894). Tnv 1ponyoupevn HépQ
OUVEBN 10XUPOG OEIoPOG TTOU TTPOKAAECE pwyHEG oTa OTTiTIa TG OnRBag. O oel-
OMOG auTog €yive aioBnTdg otn Adpiooa, otn Kepahovid kai ABrva. lodoeioTeg
KQMTTUAEG yia To oglopd Tng 23" Mdiou 660nkav a1md Toug Ambraseys kar Jack-
son (1990) o1Twg etTiong kai atrdé Papazachos et al (1997b).

1895 p.X. (28 Mdiou) ORpa
1896 u.X. (16 lavouapiou) ORBa
1898 u.X. (22 AmrpiAiou) ORLa-QpwIT6G

1914 p.X. (17 OkTWHPBpPiou) OB«

loxupdg oeloudg TTou KatéoTpewe TNV Onpa kai TToAAG yupw Xwpld. MNpiv atmé 1o
oeIoPo TTponyrRenke uttoyelog BOpuBog. O oelIoudg £yive AloBNTOG o OAN TV EA-
AGda. YTApEe uia akoAoubBia PETAOCEIOPWY yia €va OAOKANPo xpovo. H uéyiotn
emKevipik évraon avépxetal oe VI BaBuoug. Ta xwpid Mupl, Ay.Oewdopol,
KatrapéAAl, Bayia, AnAeol émabav ooBapég Cnuiég.

1981 p.X. (24, 25 PeBpouapiou kai 4 MapTiou) AAkuovideg NQool

Tov ®eBpoudpio (24, 25) kal To MdpTio (4) Tou 1981 Tpeig KUPIOI CEICUOI PEYE-
Boug (Ms) 6.7, 6.4, 6.4 avtioToixa éAafav Xwpa OTO AVATOAIKOTEPO TUAMG TOU
KopivBiakoU KoATrou (Jackson et al. 1982). O1 oeiopoi autoi TTpokadAecav 10 04-
vato 20 atépwyv evw ol TpaupaTiopoi avAABav oe 500 Kal TTPOKAAECAV EKTETAME-
veg (npieg oe KopivBia, BoiwTia kal ATTIKA. O1 YeyaAUTEPEG KATAOTPOPES aTTd
TOUG BUO TTPWTOUG OEIOUOUG TTPOKANBNKAV O€ XwpPIA TTou Bpiokovtal KOVId oTn
voTia aKkTh Tou KOATTOU (Mepaxwpa, Moid, Mpddpouog), evw o1 ueyaAuTeEPES Cn-
HIEG atrd To ocioud TNG 4™ MapTiou TTPOKARBNKaAvV o€ XwpPId oTn BopeIoavaToAIKr
kKTl Tou KOATTOU (KatrapéAAl, MAataiég). O oUVOAIKEG OIKOVOUIKEG ETTITITWOEIG
a1rd auToUG TOUG OEICUOUG EKTIUABNKAV yIa OAn TNV TTAEIOCEIOTN TTEPIOX O€ TTE-
piTTou 65 exat. doAdpia. O1 YUXOAOYIKEG ETTITITWOEIS TWV CUYKEKPINEVWY CEITUWVY
AnTav acuvnBioTa peydAeg eCaitiag Tou yeyovoTog OTI N ETTIKEVTPIKN TTEPIOXN TWV
O€IOPWV ATav Kovtad oTnv ABrva, 1o PeyaAuTepo aoTiKO KEVIPO oTnv EAAGDQ
(Mamralaxog¢ 1983, 1997). Ztov Trapakdtw Trivaka divovtal OUVOTITIKA KATToId
aTTO T XOPAKTNPIOTIKA Twv TTapattdvw ceiopwy (atmd Jackson et al. 1982).

Qpa MéyeOogc Zuvrerayuéves BdBog
(GMT) (M,) (Lat., Long.) (km)
24 ®gBpouapiou, 1981 20 53 38.7 6.7 38.099, 22.842 10
25 ®eBpouapiou, 1981 02 3553.3 6.4 38.135, 23.050 8
4 Maprtiou, 1981 21 58 07.3 6.4 38.176, 23.170 8

Huepounvia

Mivakag 3-1. Ta KUpIa XWPOXPOVIKA XUAPAKTNPIOTIKA TNG CEICMIKAG aKoAouBiag
Twv AAKuovidwyv (1981).
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Mepaimépw €yive n eTTeEepyacia VEWV ICTOPIKWYV OTOIXEIWV YIO TOUG OEICHOUG
1893, 1914, 1938 1rou cuvdéovTal he TNV UTTO PEAETN pnéiyevn (wvn (KatrapeAAiou-
AuAwvag-Qpwtrou), é1Tou dIatmoTwenKav Ta £ENG:

H mepioxn Onpag-Qpwtou €xel TAnyei otov TTapeABOv atmd 1oxXupoUsg oel-
OopoUg. O1 TTI0 I0XUPOi GEICHOI TWV TEAEUTAIWYV TTEPITTOU £KATO ETWV Eyivay To 1893 Kai
1914 oTnv Trepioxn TG Onpag kal To 1938 oTtnv Teploxr Tou QpwTrou.
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Eikéva 3-3. AvaBswpnpuéveg evrdoeig yia 3 osiopoug (1893,1914,1938, amé Pa-
padopoulos et al.,2003)

MNa autoUg Toug TPEIG TEICPOUG avalnTnBnKav TTPWTOYEVEIG TTNYEG (TT.X. oUy-
XPOVEG MEAETEG, EQNUEPIOES) HE OKOTTO TN BEATIWON TNG EIKOVOG TOU PAKPOTEIOUIKOU
mediou. Zuykekpipéva, yia To o€Iopo Tou 1893 oTn OnPa atmodeATIWBNKAY o1 EQnuE-
pideg AkpomoAic (12.5.1893, 13.5.1893, 14.5.1893, 15.5.1893, 16.5.1893,
18.5.1893), evw a&lommoindnkav TTANPOYOPIES yIa Ta ATTOTEAECUATA TOU OEICKOU Ol
OTTOIEG TTEPIEXOVTAI O€ TTNYEG TTOU Bev €xouv aglotroinBei Eéwg orpepa (MnTodTTOUAOG
1893, TpikaAivog 1972).

Na 10 ocioyd TO0U 1914 amodeAtiwBOnkav o1  epnuepideg  AKPOTTOAIC
(5.10.1914, 6.10.1914, 7.10.1914, 8.10.1914, 11.10.1914), ka1 emTAéOV agloTTOINON-
Ke PEAETN Twv MouAavdpn kai Alyivitn (1914) TTou TTepIEXETAl OE adNUOCIEUTO XEIPO-
ypa@o Touo Tou AaTtepookoTtreiou ABnvwyv ue TiTAO «BiAiov Twv ev EAAGDI TTapaTn-
poupevwy oelIopwy aTtd 10 1902-1915» Kal TTApABETEl AETITOPEPEIG TTEPIYPAPES TWV
OTTOTEAECUATWY TOU OEICHOU.
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MNa 10 ceiIoud Tou 1938 peAeTriBnkav Kal aTToOeATILONKAY O EPnUEPIdES EAE-
uBepov Brua (20.7.1938, 21.7.1938, 22.7.1938), Kabnuepiviy (21.7.1938) kai lMNpowia
(21.7.1938). Ta 10 £€T0¢ AUTO AEIOTTOINBNKAV AdNUOCIEUTA CEIOCUOAOYIKA OEATIA Kal
TNAEypa@ruaTa TTou €0TAAnocav atod didpopeg TTEPIOXEG Tou EAAadIKoU xwpou oTo
AatepookoTreio ABnvwyv, dedouévou 0TI dev UTTApPYoUV dnuoaieupéva AeATia Tou A-
oTEPOOKOTTEIOU ABNVWY TNV £1TOXN £KEIVN Adyw TWV TTOAEPWV.

Me Tnv emmegepyacia OAWV Twv TTAPATTAVW TTANPOPOPIWV AVAPEVETAI va BEA-
TIWOEi onUAvTIKA n €IKOVA YIa TO HAKPOOEICHIKO TTEdio Twv oeicpwy Tou 1893, 1914
Kal 1938.

3.3 TlswuopgoAoyia tng A. Zrepedag EAAadag (Boiwria)

21nv Teploxn NG BolwTiag ol kupidtepol opelvoi Gykol TTou dIaKpivovTal, apxifoviag
atéd Tnv mepioxn KatmmapeAAliou 61Tou £yivav Kal ol TTAAQIOCEICUOANOYIKEG TOUEG, gival N
opooeipd Tou KiBaipwva TTou ekTeiveTal atmd Tov 6ppho Tou AIBadOoTpou WG Kal TV
mePIoXN TNG KovoTnTag BiAiwv. O opeoypa@ikdg dovag Tou KiBaipwva £xel dieuBuv-
on A-A evw n uwnAdTeEPN KOPUPH TNG opoocelpdg €xel upouetpo 1358 m. To véTio
TUAPA Tou KiBalpwva TTapouciadel EVTovo avayAu@o Pe atmOTOUEG KAITUEG evw TO BO-
PEIO TUAPA TOu gival NTTIOTEPO. AVOTOAIKOTEPA, UG PUOIOYEOYPAPIKY] TTPOEKTACN TOU
KiBaipwva, ouvavtdral 1o 6pog MNacTtpa pe dietbuvan ANA-ABA, kai JEyIoTO uWouE-
Tp0 1025 m. NoTioTepa BpiokeTal To 6pog Matépag, he UPOPETPO 1132 m, ekTeiveTal
atrd ToV 0puo Twv AlyooBEévwy PEXPI TOV KOATTO TNG EAcuaivog pe disuBuvon BA-NA.
To 6pog Martépag opioBetei TNV TedIAda Twv Meydpwv. ANA Tou KatrapeAAiou exTei-
VETAI TO 0p0og KopouTriAl, Je upopeTpo 842 m, ye TTpooavatoAiopd NA-BA 1Tou oTO-
OIaKG oTo BOPEIO TUAPA O OpeoYPAPIKOG Gtovag aANddel kaTelBuvon TTPOG T AvVATO-
Aikd. To avayAupo Tou 6poug KopopTriAl gival TTOAU €vtovo pe aTrdToPEG KAITUEG. BA
a1ré 10 6pog KopopTrihl BpiokeTal To 6pog EAikwvag pe dieulBuvon ABA-ANA, ol uyn-
AOTEPEG KOPUPES TOU gival To Aok (1525 m) kai duTIKOTEPA N MNMaAaioBouva (1748
m). Ztnv TTepIox Twv Aipvwv YAIKn kai MapdAipvn diakpivovtal 00 Kupiwg, Héoou
Uyoug, opooelpég, dieubuvoews NA-BA, 1o Mrwov 6pog oTa Bopeia kai To 6pog Kru-
g ota voTia. H opooeipd Tou MNTwou ugwvetal atmd 1o avaToAliké dkpo TnG KwTrdi-
00¢ PéXPI Tov EuBoikd KOATTO. ZT0 avaToAIKO TURUA TOu 6pOouUg TO OTTOI0 TTAPOUCIALE]
aTTOTOMEG KAITUEG, OTTWG KAl TO BOPEIO, AVTIOTOIXEI N UYPNASTEPN KOPUPT) UE UYOUETPO
781 m. H opooeipd KTutrd ival opaAdTEPN HOP@OAOYIKA Kal EKTEIVETAI ATTO TNV TTE-
014da Twv OnBwv Péxpr Tov EuBoikd KOATTO pe péyioTo uwdpetpo 1031 m (Kouua-
vrdkng, 1968).

21nv Treploxn TNG BoiwTiag utrdpxouv TTOAAEG ICNUATOYEVAG AEKAVEG EK TWV OTTOIWV Ol
OUo KupIOTEPEG €ival N Aekavn (TTediada) Tng Kwraidag pe dicuBuvan ABA-ANA kai n
Aekdvn TG OnPag e dietBuvon A-A. MeydAa TuApaTa atrd auTéG TIG AEKAVEG KOAAU-
TrTovtal ammo  Melokaivikig, TMAgiokaIviknG-MNMAEIOTOKAIVIKAG NAIKIAG 1{nUATOYEVE TTE-
TpWHATa Ta oTToia oxnuatioTnkav oe Aipvaio repiB&AAov (Higgins, 1995).

Ta KupiwTEPA TTOTAMIO TTOU UTTAPXouUV oTnv Boiwrtia gival o Kngioodg (BoiwTikdg)
moTauég, AcwTtrég (Boupiévng) TToTapog, evw otnv Trepioxh Tou KatrapeAiiou, o Al-
BadbéoTpog (ZTpaBotrdéTapog) moTaposg. O AiBaddoTpog atrooTpayyilel pia ATAg KAi-
ong Aekdvn atmoppong, Je péoo uwoueTpo 300 m, TTOU OTTOTEAELITAI KUPIWG aTTO TTO-
Tapoxepoaicg amobéoeig MAsioToKaIvIKNAG NAIKiag Kal aA\ouBlakég atroBéoeig OAokal-
VIKAG nAIKiag. To péyioTo Taxog TnG ICnpaToyevoug akoAouBiag eival TrepitTrou 230 m.
NoTIodUTIKG aTmo To XWwpPI10 KatrapéAAl n ATTia pop@oloyia diakéTrTeTal KaBwg TO TT0-
TAPI oXNUATICEl KATOPPAKTN, EICEPXETAI O€ QAPAYYI KAl PYETATTITITEl UYOMETPIKA TTEPI-
Tou Kata 200 m. H popgoAoyia auTr) o@eileTal oTNV TTapoucia evog JeyAAou Kavovi-
KoU priyuaTtog tou Bpioketal Bopeia armo Ttov Trotapd Aifaddéotpo (Zamani et al.,
1981, Jackson et al., 1982). H Baon auTtou Tou peydAou priydatog oxnuartifer éva
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OTTOTOMO PNEIYEVES TTPAVEG UE UWog TTepiTTou 840 m. To priyda auTtd €xel dUo dIakpl-
T€G dleubuvoelg, BA-NA kai A-A. O1 duo auTtég dieuBuvoelg TTPoodidouv 0T YEVIKA
dleuBuvon Tou PAYHATOG ETTI TOU XAPTN WA KAUTTUAN dieuBuvon.

2Ta TTAaiola Tou TTaPAVTOG EPEUVNTIKOU £PYOU KATOOKEUAOTNKAV £TTIONG HOPPOAOYI-
KEG TOPEC PEYAANG akpifeiag oTnv KoIAGda Tou Auhwva (Eikéva 3- kal Eikéva 3-).

E g
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Agios Thomas Faros
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Eikéva 3-4. Tomroypa@ikég- Mop@oAoyikég Topég pe dieubuvon B-N
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Eikova 3-5. Toroypa@ikég- Mop@oAoyikég Topuég pe dieuBuvon A-A TrapdAAnAeg
oTov agova Tng Aekdavng Tou AuAwva

3.4 2uvraén veorekTovikoU xaprn Arriko-Bolwria¢ amé @wrospunveia
YEwWpETPIKA S10pBwuEVNG, TTAYXPWHATIKIG SOPUPOPIKNS EIKOVAS

3.4.1 rlevika

O okoTég TNG epyaaciag gival N avayvwpion EVEPYWY PNYMATWY oTnv TrepIoxn TnG AT-
TIKO-BoiwTiag pe BAon POPQPOTEKTOVIKGA XOAPAKTNPIOTIKA Tou avayAugou. H wTtoep-
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MNveia €yive WynIakd Pe TNV €EETACN TWV YEWHOPPWY OE XEIMEPIVH, HOVOXPWHUATIKN
(TrayxpwpaTIKA) €lkéva Tou capwTr) HRV PAN Tou yaAAikou Sopu@dpou SPOT®. Au-
T6G 0 dOPUPOPOG gival 0 TTAEOV KATAAANAOG IO VEOTEKTOVIKF) avAAuon O¢ KAIMOKEG
1:20.000 — 1:50.000 e1eidn a) n xwpIkA SIaKPITIKA IKaveTnTa (TO PEyeBOg Tou pixel)
TOoU dopuopou autou eival 10 pétpa, Kai B) N @ACHATIKA SIOKPITIKA TOU IKAvVOTNTA
o010 0paTd PEPOG TOou pdacpaTtog cival atrd 0.45 — 0.69 pikpoueTpa. Etiong, n padio-
METPIKN BIAKPITIKA TOU IKavOTNTa €ival 8 T, dnAadn n €1I0€pXOUEVN EVEPYEIQ OTO KA-
TOTITPO Tou dopuPdpou diacTradTal o€ 256 emimeda Tou ykpl. O1 duvatdTnTEG TOU dO-
puPoOpou eEeTdCovTal avaAuTIKOTEPA atro Toug Ganas and Athanassiou (2000).

3.4.2 MebBodoAoyia

H peBodohoyia TTou akoAouBnonke €xel wg €€AG: 'Eyive TTpoBoAr Tng dopu@opIkAg
€IKOvVaG oTnv 080vn Tou uTToAoyIoTH O¢ peyéBuvon 1:1, €mmeldr) auTtr] avTIOTOIXEI O€
XapToypa@Ikni kAipaka epyaoiag 1:25000, 010 yewypa@Iikd UAKOG Twv 23 PoIpwy a-
vaToAIKG TTou BpiokeTal n TTepIoxN MEAETNG. KaTtdtv, akoAouBnoe n yneiotroinon Twv
pnNyMaTwy €11 086vNng 19 IvTowv.

To Aoyiouikd TTOU XpnoiyoTroinenke gival To GEOMATICA v8.2.1. H gikéva diopbw-
OnNKe YEWMETPIKA UE TTOAUWVUHIKO PETAOXNMOTIONO TTpWwToU BabBuou. H yewavagopd
éyive o EMZA87 kai n eravadounon (resampling) €yive e KUBIKAR ouvéNIEn kKaB' OTi
MOG eVvOIEPEPE N YEWUETPIO TWV HOPPWV Kal 61 Ol ATTOAUTEG TIMEG TWV pixels. Katotiv
£YIVE gvioyxuaon Tou IOTOYPAUMATOG TNG €IKOVAG YIa TNV avABEIEN TWV YPAUUIKWY OTOI-
xeiwv. Eeidn n eikéva mepiEXel 7000 AQUTTPES ETTIQAVEIES (XIOVI) 000 KAl OKOTEIVEG
(6dAacoa) n evioxuon £yive TUNUOTIKA, aTTd TTEPIOXN O€ TTEPIOXI] KAl O€ KAiJOKA UTTo-
Aekdvng. O OXETIKOG aAyOpIBuog aAAAdel TNV evioxuon WOTE AUTA va TTPOCAPPOZETAl
avaAoya pe TNV TUTTIKA atmokAIonN Twv Yn@IoKwv TIJWV Twv pixel amd kdmoia péon
TIUA €vOG TTapaBUpou. TO XIOVI KAAUTITE TUAMATA TWV OPEIVWV OYKwY Tou KiBaipwva
Kal Tou EAIkwva, kaBwg kail Tnv TTpocAia TTAeupd Tou dpoug MNaoTpa.

H vewAoyia Tng TTEPIOXAG MEAETNG ATTO ATTOWN QWTOEPHNVEIaG diakpiveTal g dUO Ka-
TNYOPIEG: ICAMATA TTANPWOEWS AeKAVWV Kal UTTORaBpOo. 210 UTTORABPO oI TTETPOAOYI-
KOi OXnMaTIOMOI €ival Kupiwg avBpakikoi, akoAouBoupevol atrd o@IoAiBoug kai QAU-
oxn. 10 uTtoRabpo cival duvath n SIAKPION TWV AVOPAKIKWY PECA OE OXETIKG add-
OWTEG TTEPIOXEG, OTTWG Tou KiBaipwva, époug Matépa, MTwou 6poug KATT. Autd CUp-
Baivel 10T T AVOIXTOXPWHA TTETPWHATA OTTWG O aoBECTOAIBOI avaKAOUV TTEPICOO-
TEPO TO NAIOKO QWG, OTTOTE JE TN OXETIKN eTmeEepyacia avadeikviovTal auéowg. Mpod-
BAnua TTapoucialetal ekei dToU UTTApPXEl 0doog (11.X. MdpvnBa, Nepdvela) yiati or €-
TQAVEIEG AUTEG avTavakAouv Alyétepo ewg (NikoAdou k. a. 2000). Ta KAAOTIKG TTeE-
TpwHaTa padi ye Ta UTTEPPACIKA €ival YeVIKE OKOUPOXPWHA, WOTOCO N dIAKPION TOUG
MTTOPE va yivel atmd TN XapakTNPEIoTIKA Hoper dIaBpwotws TTou avaTrtuooeTal (1.
oTo "YTrato Boiwrtiag, Tepioxh YINA ato auvnupévo XapTn).

0o oopuopoc SPOT karaokeudartnke armro thv [aAdikn eraipeia CNES (Centre National 'd
Etudes Spatiales), kai e€edixOnke ue n cuuueToxn ¢ 2oundiac kai Tou BeAyiou. O SPOT1
ekToéeutnke atic 22 Gefpouapiou 1986 kai akoua auréyer dedouéva. O SPOT2 ekToéeUTnke
oric 22 lavouapiou 1990 kai givar akdua evepydg. O emouevos (SPOT3) ekroéeutnke oric 26
2emrepPpiov 1993, duwc uia mrwon ong 14 NoguPpiou 1997 odriynoe otn diakorrr) NS Asl-
Toupyiag Tou. Mpdogara ekroéeutnke o SPOTS ue BeAtiwpuévn xwpIkh SIAKPITIKA IKavoTnTa 5
HéTpwv. To Uwog TN 1poXIAS Tou gival oTaBepd ora 822 km. pe amrrordmrwaon 1nNg idlag mepio-
XS KGOe 26 nuépes. Kavel uia mepiotpo@n yupw armo 1 yn o 101 Aemrrd, kai oto oUvoAo piag
uépacg mepiotpéperal 14,19 @opéc.
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Ta 1I{ApaTa TTANpwoewg gival Neoyevr] kai TeTaptoyevh, n 6€ didkpion Toug gival adu-
vaTtn Adyw Twv ekTETAPEVWY KAAANIEpyeEIwy. Ouwg n ékTaon Twv eTTTedwy, KAAAIEP-
YNOIUWV EKTACEWY PonBd OTOV EVIOTTIONO TWV OPIWV TWV KPACTTEOWYV TWV AEKAVWV
Kl ATTOTEAEI KPITAPIO OTNV VEOTEKTOVIKI QWTOEPUNVEIQ. ZTNV TTEPITITWON AUTH EVTAC-
OETAl N AVAYVWPEIoN ToU evepyou priydatog Tou KatrapeAAiou, To oTToio KAivel TTpog
N6TO Kai dev €xel akOun oxnpaTioel agidAoyo avayAuo.

3.4.3 KpITHpia VEOTEKTOVIKNG QWTOEPLINVEIAS

To onuavTiKOTEPO PABIOUETPIKO KPITAPIO €ival N cUCTNPATIKA aAAayr} Tou Tovou (Bab-
Mida Tou ykp1) TNG €ikOvag. O Tévog eEapTdTtal atrd TN QUON TNG £MIPAveIag (ABoAoyi-
a) Kal TNV ékBeon TNG (TTPOCAVATONICHOG, KAION) WG TNV TTPOCTIITITOUCA NAIOKH OKTI-
voBoAia.

To KUpIOTEPO YEWMETPIKO KPITAPIO VOGS PAYMATOG €ival N YPARPIKOTNTA TOU iXVoug
ToUu. H YPAUUIKOTNTA TTPOKUTITEI ATTO TN OIOKOTI TNG OUVEXEIOG YIOG ETTIQAVEIAG N O-
TT0ia aTTOKAAUTITETAI £’ OGOV O¢ev gival dacwpévn ) KaAupuévn. Alakpivouue Ta €€ng
ETTINEPOUG KPITAPIO OE OXECT UE TOV TIPOCAVATOAIOHO TWV ETTIPAVEIWV: A) TA ETTIUAKN
TpavA o€ TTpooniAia £€kBeon B) Ta TTIPAKN TTPAVA o€ UTTAAIO £KBEOT).

270 PYMOTA KAVOVIKAG YEWMETPIAG N OIAQOPIKN Kivnon Twv TEPaXwVv dnUIOUPYEi a-
vayAugo (King et al., 1988). Z¢ priyuata pe dicuBuvon AvatoAr-Auon kal o€ AIBoAo-
yia avBpakikn €ivalr duvati n xaptoypdenon Tng Kopupoypapunig (udpokpitn), apa
Kal ol aTToAnEeIg Tou, dnAad 1o TEAOG Tou (Kavovikou) priydatog. Q¢ mrapddeiyua,
avagEpetal n Aekdavn ¢ Tavaypag Pe Ta pAyUATa va avaTiTUOCOVTAl GTO VOTIO TTEPI-
Bwplo.

Ta KaBapws YewWPop@OAOyIKG XapakTnEIoTIKA TUNUATWY TNG €IKOVOG OTTWG gival a) n
UTTapén MaKPdg ypduuwaong xwpig va diakpivetal Trpavég Kai B) n Utrapén €TMUNKOUG,
OTEVAG XapAdpwang atnVv «TTAATN» EVOG HOPPOAOYIKOU UBWHATOG.
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Eikéva 3-6. MNepioxy kGAuwNG NG dopuPopIKnG EIKOVAG TNG TTEPIOXAG MEAETNG. H €I-
KOva capwbnke oTig 22 deBpouapiou 1997 otig 11:17 wpa EANGSOG amrd Tov TTay-
XPWHATIKO capwTh Tou dopupdpou SPOT 1. H odpwaon £xel yivel oxeddv KATakopu-
PO WG TTPOG TO iXVOG TNG TPOXIAS (Ywvia oTpo@ng 9.3 poipeg TTpog duouag). H xaun-
A nAiokA ywvia (37.1 poipeg atmd Ta voTioavaToAikd, Boppdg 157 uoipeg) eival Ka-
TAAANAN VIa €QAPPOYEG HOPPOTEKTOVIKAG ETTEION avadelkvUEl TA ATTOTOUA TTPAVH TWV
VEOTEKTOVIKWV PNYHATWV.
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Model

C st & 2nd C 3d C dth © 5t
82 GCP Scatter Plot

RMS Error: 0.91 0.44

Accepted GCPs: 19

GCP Ordering: ¢ Worst ¢ Byld
Ia Error (Re=idual X, Y) (Georef =, Y,
2: 0.77 ( 0.77, -0.02) (4648387 .220,4242660.020)
2: .18 ( -0.18, 0.05) (464022 .880,4257161.250)
S5: 0.79 ( 0.z29, 0.74) (447622 .200,4247025.600)
6: 0.77 ( -0.52z, -0.57) (447621.270,4247058.660)
a: 0.31 ¢ -0.75, -0.51) (445129.870,4246263.240)
9: 0.895 ( -0.9z, -0.22) (4448925.620,4245746.3960)
11l: 0.69 [ -0.53, 0.26) (420450.0380,42549539.160)
123 : 0.39 ( 0.33, —-0.01) (427586.620,4262720.530)
1l4: 0.15 ¢ -0.11, -0.10) (4178952 .200,4260210.250)
15: 0.92 ( -0.380, -0.22) (426684.850,42428062.710)
17: 0.87 ( 0.77, 0.41) (442446.530,42286824.4390)
18: 1.05 ¢ 1.05, -0.09) (441742 .970,4224492 .080)
20: 1.839 ( 1.30, 0.50) (441821.720,4220542 .970)
21: 0.68 ( 0.867, 0.09) (446300.720,4205542 .680)
zz: 0.14 ( -0.14, 0.00) (449046.000,4205763.000)
223: 0.40 ( .17, 0.27) (428527 .820,4215780.800)
24: 1.07 ( -0.87, -0.62) (421470.230,421826839.240)
26: 0.29 | o.zz, 0.18) (467052 .540,4215972.320)
29: 1.30 ( -l.286, -0.22) (460586.110,4214642 .070)

Left: X, Y errors in pixels of GCPs (red) and check points (blue) Right: GCP errors in tabular form

Eikéva 3-7. To c@&Aua NG YEWMETPIKNAG BI0pBwONG (apIoTEPA O€ YPAPIKA HopYn,
0e€Id w¢ Tivakag). O1 Hovadeg eival Og €IKOVOOTOIXEIR TG OOPUPOPIKNG EIKOVOG
(pixels). 1 pixel = 10 pyéTpa. Me KOKKIVO XpWwHa QaivovTal Ta Onueia TTou BacioTnke n
016pBwan (19) pe TeAIKO péco TeTpaywvikd a@dAua 0.91 o1o X (0TAAES) kai 0.44 oTo
Y (o€1p€g).

L Unconselad [MAgoOVaTIEw Left: Distribution of GCPs (red) and
7 check points (blue) on image space

Down: Corrected Image fit with respect
to the image shown in the left

2 Image Fit Report [_[ofx]

Eikéva 3-8. H katavour Twv onueiwv eTmyeiou eEAEYXOU (ME KOKKIVO XPWHA) Kal TWV
onueiwv eTTOANBeloEWS (ME UTTAE) OTNV BOPUPOPIKN €IKOVA. AECIG @aiveTal TO dId-
YPOUMQ OTPOQRG WETA TnVv dI0pBwaon WOTE va ATTOKTACEI N OOPUPOPIKA EIKOVA TA
OWOTA YEWUETPIKA XAPAKTNPIOTIKA KAl TTPOCAVATOAICUO WG TTPOG TOV YEWYPAPIKO
Boppda.
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3.4.4 ArmoreAéouara

H pwTtoeppnveia Ba ammoTuttwBEi o€ VEOTEKTOVIKO XAPTN (UTTG KATOOKEUN). TA CUTTE-
pacuara Tou €xouv egaxBei PETA TNV OAOKApwON TOU gpeuvnTIKOU £pyou gival Ta
€8ng:

« Ta TekTOVIKA BuBioparta £Xouv TPEIS TTPOCAVATOAIOUOUG, AvaToAf-Auon (EAcuaoi-
va / AAkuovideg — EpuBpéc — Onpa — YAikn), Bopeiodutikd — NoTiovavaToAiké
(ZvoTnua pnypdTwy votiou EuBoikou — Auhwva, Oplaaiou) kal BopeloavatoAika
— NoTIOdUTIKA (MeTaGU Oiopng- KatrapeAliou).

% Ta prAyuata pe Tapdaragn A-A kai BA-NA alohoyouvTtal wg evepyd pe Baon Ta
YEWAOYIK& aToIXEia Kal evopyava aeIoUOAOYIKG dedouéva. Ta priypaTa Ye TTapa-
Taén BA-NA kpivovTal wg moavwg evepyd.

< YTdpxel ouoTnuaTikn yeiwon otn amooTtacn Twyv Aekavwy A-A a1td NéTov TTpog
Boppd. H TpwTn Tappog cival 0 KOATTOG TNG EAcuaivog. H delTepn eival n Aekdvn
Twv Epubpwv. H 1piTn €ival n Aekdvn Twv Onpwv. H TétapTtn €ival n UtToAekavn
NS YAIKNG. H amoéoTaon petagu Toug givan 20 km, 12 km kai 7 km avTioToixa.

< Ta peyoAUTepa priypata Trou xaptoypa@ronkav gival Tou KiBaipwva (18 km), Twv
EpuBpwyv (11 km) ka1 Tng Tavaypag (16 km). Znueiwovoupe 6t 10 priyua tou Ki-
Baipwva £xel TUNBEI atTd KAGdO Tou avTIBeTIKOU priyuatog KatrapeAAiou oTov ael-
ouo6 Tou 1981.

s Metagu Tavaypag kai ANIGpToU dev UTTAPYXEI OUVEXEG PrYMA EKTOG TNG TTEPIOXNG
Bayiag. Motetoupe 611 TO pAyua uttdpxel Je KAion 1TTpog Boppdv aAAd dev €xel
TTPOAdBEl va avatTugel avayAu@o Adyw vedTnTaG.

% MeTagu Twv gvepywyv pnypaTwy Zxivou kail KatrapeAdiou uttdpyouv técoepa (4)
KAVOVIKG priyMaTa Ta otroia agloAoyolvTal wg mlavwg evepyd (TTeploxég PSA,
AIGO, KAPA).

« H 1éAn NG XaAkidag trepiaTolxifeTal atrd mévTe (5) priypara.

% H pngiyevig Cwvn Twv Epubpwv otapatrd oto KAeldi. Ekei diakéTTeTal amd 1a
priypata pe dieuBuvan BA-NA.

Kwdikog Ovopa Mnkog AogoTtnTa Mapdragn KivnuaTikn Meiov kpiTfip1o
PrAyuarog (m) Lf/Lstr (RH rule) (eppnveia SPOT-PAN)

KOR1 KOPY®OYAA 1 6880 1.03 N310 N Mpavég YTAio

KOR2 KOPY®OYAA 2 5180 1.01 N270 N Mpavég YTAio

PAV1 MAYAOZ 1 6650 1.01 N90 N Mpavég MpoaonAio

PAV 2 MAYAOZ 2 3220 1.01 N310 N EmmpAKng,oTevA KOIAGSQ

LOU1 AOYTZI 1 2200 1.02 N270 N Mpavég YTAio

LOU 2 AOYTZI 2 3480 1.01 N270 N Mpavég YTAio

AKFR 1 AKPAIONIO 1 5000 1.05 N270 N Mpavég YTAio

AKRF 2 AKPAIONIO 2 3580 1.03 N270 N Mpavég YAio

PARL 1 MAPAAIMNH 1 5370 1.01 N260 N Mpavég YTAio

Mivakag 3-2. EVOEIKTIKA TTapousiaon XapoKTNPICTIKWY Yid Ta MEYAAA pARyHaTa
NG TEPIOXNG HEAETNG.
2Ta TTAQioIa TOU TTAPOVTOG EPEUVNTIKOU £pYOU KATAOKEUAOTNKAV TPEIG TTAAQIOCEICHO-

AoyIKéG TOpEG aTO priyua Tou KatrapeAAiou, TO OTTOI0 evePYOTTOINBNKE KATA TO CEIOCUO
Tou 1981.
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To priyda Tou KatrapeAAiou éxel rapdraén A — A (Eikova 3-9), kar dnpioupynoe e-
y&Ao dApa (70 cm katd péco Opo Kal £ws 1 M TOTTIKA) KATd TO 0€Iouo Tou 1981.

Eikéva 3-9. Pododidypappa Trapardéewy Tou pRyuartog Tou KatrapeAiou.

MeTprBnkav etiong kai TTapatdéelig pnyudrwy otnv trepiox Tou KiBaipwva, otTou
Qaivetal 6T n dIACTIOPA gival PHEYAAUTEPN, UE ETTIKpAToUoeS TTapatdéels 1ic ABA —
ANA ka1 B — N (Eikéva 3-10).

Eikéva 3-10. Pododidypappa Trapatdéewy yia Tnv mepioxn Tou Kibaipwva.

s KotaokeudoBnkav DEMs yia Tnv TTEPIOXN TNG EUPUTEPNG TTEPIOXNAS TNG ATTI-
KoBolwTiag, Ta oTroia divovTal oTIG TTapaKATw €IkOveS (Eikova 3-11 kai 3-12):

55/125



Eikéva 3-12. 'Eyxpwuo oKiaopévo avayAu@o Tng Treploxng Tng AttikoBoiwTtiag (0-100
MTTAE, 100-200 yaAavo, £éwg 1300-1500 Aeukd. To ewg TTé@Tel amd NA uttd ywvia 30
MoIpWV.

3.5 [laAaioocsiopoAoyikn épsuva oro priyua rou KarrapeAdiou

O1wg ava@épbnke Kal TTAPATTAVW, KATA WAKOG Tou priypatog Tou KatrapeAiou karta-
OKEUAOTNKAV TPEIG TTAAAIOCEICHOAOYIKEG TOUEG, of KAP-1, KAP-2 kai KAP-3. Z1nv
Eikéva 3-13 atreikoviletal To priyua Tou KatrapeAAiou evw otnv Eikéva 3-14,3-15 bi-
vOVTal O B€0€IG KOTAOKEUNG TWV TTAAQIOCEITUOAOYIKWY TOUWV.
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Eikéva 3-13. levikr) arown NG KoiAddag tou AiBaddoTpa (amd lMAatalég) n otroia
TTPOG Boppd opifetal amd 1o priyua tou KatrapeAliou. Me peydAa BEAn divovral ol
Béoeig TToUu €MAEYNOQAV YIO TNV EKOKAQPI TWV TTAAQIOCEICUOAOYIKWY TOPWY EVW HE
MIKPG BEAN divetal n BEon Tou priypaTog.

Eikéva 3-14. Atropn atmé tnv B6€on Tng TaAaiooeiooAoyIKNAG Toung KAP- 1 kabwg
etriong kai o1 MNAg10-MNAgIOTOKQIVIKOI GOl KAl KPOKOAOTTAYH.
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Eikéva 3-16. Aroyn Twv tmraAaiooeiocpoloyikwy Topwv KAP-1 ka1 KAP-2 og
oxéon JeE To o€IoUIKO priypa Tou KatrapeAAiou.

3.5.1 [laAaiocegiouoAoyikn toun KAP — 1

H trahaiogiopoloyikly Toul KAP-1 KOTAOKEUAOTNKE OE €TTAQA PE TN PNEIVEVR €TIPA-
vela Tou prAyuartog Tou KatmapeAdiou. H Eikéva 3-17 deixvel TRV €IKGva TOU QvATOAI-
KOU TOIXWHATOG TNG TOMNG WETA TOV KABapIoud Tou.

Eikéva 3-17. Z0vOeTn AmTeIKOVION TOU AVATOAIKOU TOIXWHMOTOS TNG TTAACIOOEI-
oMoAoyIKAG TOpRG KAP-1.

21NV TouR, n otoia €ixe mapatagn B — N, mapatnprndnkav diadoxIKEG pnéiyeveic Cw-
VEG, KABWG £TTioNG Kal oTpwHATA PEYAANG KAIONG (OXEDOV KATAKOPUPQ).

Mia a11é 11 TTapatnpenBeioeg pnéiyeveic {wveg @aiveTal oTnv Eikéva 3-18 .
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H oTtpwuatoypagia Tng TOWAS
KAP-1 artroteAeital attd evaAla-
Y€G apyidwyv, Guuwy, KoAAouBia-
KWV a@nvwy Kal edGpoug.

H kataypaery Tng Toung (Eikéva
3-19) €d¢eige oM uttdpyouv pnélye-
vei¢ wveg TTAPAAANAEG Pe TO KO-
pIO PAYHMA, TO OTTOI0 CUUTTITITEl HE
TNV apxn TNG TOMNAG, Kal gival
OUVOETIKA i avTIBETIKG auToU.

H avdAuon Twv dopwyv TTou Tro-
patnEnbnkav Kal N OUOCXETION
TOUG PE TN OTPWHATOYPOQPIKH -
KoAouBia, Ocixvel OTI UTTApYXOUV
TOUAGXIOTOV Tpia TTOAQIOCEICHIKA
yeyovoTa yia autn Tn B6€on,

ATI6 TN B€on autrh, aAAG kal aTro
TN 8€0n TNG TTAAAIOOEICUOAOYIKNG
TouAg KAP-2 (BA. keg. 3.5.2) ¢-
AeBnoav deiyhata yia XpovoAd-
ynon pe *C.

ATT6 Ta amoTeAéopaTa TNG XPOVo-
Adynong @aivetal 0TI TNV TTEPIO-
X ouvéBnoav apkeTd mmbavd TTa-
AaioyeyovOTa, T OTTOi0 CUOXETI-
Covtal he TNV a1rdBeon KoAAouPI-
akwv oenvwv (BAEtTe Mapdptnua
A Epyacia 1). Ta yeyovota autd
KAl n avTioToixn XpPovoAdynon
ouvoyifovTal aTov ak6AouBo Trivaka:

Eikéva 3-18. Z0vBeTn atreikévion AemToué-
pelag TnG pnélyevoug {wvng otnv TraAaio-
oglopoAoyikn Topn KAP-1.

l'eyovég XpovoAdynon
1981
1,250 + 40 yBP
1,410 + 40 yBP
4,870 + 40 yBP
6,280 + 40 yBP
8,330 + 50 yBP

OO, WNPE

Emmonuaivetal 611 O TTOpATTAvVW XPOVOAOYNOEIG apopoulv deiydaTa atrd TIG TOMEG
KAP-1 kai KAP-2, kai avTIoTOIXOUV 0€ NAIKiEG OTpWHATOYPAPIKWY dOUWY, Ol OTTOIEG
0€ ouvdEéovTal AUECO PE PNEIVEVEIG ETIQAVEIEG.
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RS: Recent soil
S: Soil
CW: Colluvial wedge
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Eikéva 3-19. Karaypa®r Tou avaToAIKoU TOIXWHATOG TNG TTAANIOCEICHOAOYIKAG
Toung KAP-1. ApxIk xaptoypdenon 1:20 (TtTARpng epunveia oto Mapdptnua A
Epyacia 1)

3.5.2 [MaAaiooeiouoAoyikn toun KAP — 2

H tmaAaioosiopoloyikr) Topy KAP-2 kataokeudoTtnke mAnciov tng KAP-1. H kara-
ypaon tng (Eikéva 3-19) eival Trapduola ye autr TNG TTPONYOUHEVNG TOMNG, TTAPOU-
o1agovTag peyAAeg kKAioeig kKal S1ad0XIKESG pNEIYEVEIG CUOVEG.

Trench Kap2

28 o, -9

L . . " . L L . I \ 1 y L
16 15 14 13 12 11 10 9 8 7 8 5 4 3 2 1 Q

Eikéva 3-20. Kataypa@r Tou SUTIKOU TOIXWHOTOG TNG TTAANIOCEICHOAOYIKAG
TopnRg KAP-2.

3.5.3 [laAaioceiouoAoyikn toun KAP — 3

H mmaAaioceiopoAoyikn Topr) KAP-3 €0waoe OXETIKG Aiya oupTTrEPAOMATA, KOBWG OTNV
KaTaypa@r) Tng Ogv TTapatnpouvTal afIOAOYEG OTPWHATOYPAPIKES ) TEKTOVIKEG DOPEG
(Eixéva 3-21).
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Eikéva 3-21. Karaypa@n Tou avaToAIKoU TOIXWHATOG TNG TTAANIOCEICHOAOYIKAG
Toung KAP-3.

H Eikova 3-22 divel Tn oUVBETN QTTEIKOVION HiOG AETTTOPEPEIAG TOU ApXIKOU TURAHOTOG
NG TopAg KAP-3.

Eikéva 3-22. 20vOeTn aTeIKOVION AETITOUEPEING TOU AVATOAIKOU TOIXWHATOG TNG
TTaAalooEIGHOAOYIKAG TOMNG KAP-3.
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Table 1
Dates of Radiocarbon samples from Kaparelli trenches

Sample | Laboratory | Description | $™°C | *C Age | Calibrated Age (at 20)

No No (0/00) Years BP Calendar Years
Kapl,4 11002 soil -10,88 | 4,870+40 | 3760-3620 BC (85,8%)
3580-3530 BC (9,6%)
Kapl,8 | 11003 soil -23,47 | 6,280+40 | 5340-5200 BC (75,8%)

5180-5140 BC (11,7%)
5130-5070 BC (7,9%)

Kapl,3 | 11004 soil -21,55 | 1,250+40 | 680-890 AD (95,4%)
Kapll| 11005 soil -14,28 | 6,390+50 | 5480-5300 BC (95,4%)
Kap2,3 | 11006 soil -21,88 | 8,330+50 | 7540-7300 BC (86,8%)

7270-7240 BC (1,5%)
7230-7180 BC (7,1%)
Kapz,1 11007 soil -23,39 | 1,410+40 | 560-690 AD (95,4%)

MepioodTepa GAAQ TTPOSPOUA CUUTTEPACHATA AVAPEPOVTAl OTNV UTTO EKTUTTWOTN £p-
yaoia (Mapdptnua A). H gepunveia Twv Topwyv 8ev oAOKANpwWONKe €TTEId avapévovTal
akéun véa (15 trepitrou) amoteAéopaTta xpovoAdynong.

Eikéva 3-23. Pnéiyeviig em@dveia Tou priyuatog tou KatrapeAAiou 61Tou @aivetal 1o
GApa Tou ogiopou Tou 1981 kai o1 B€oeig derypatoAnyiag (K1, K2) atrd Tov KaBpéETrmn
TOU PAYHATOG YIa TNV £Qappoyr TNG pue@ddou *°Cl (Benedetti et al., 2003).
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4 XYMMNEPAZMATA

4.1 AmoreAéouara épyou

TNV TTEPIOXN Tou voTiou TTepIBwpiou TNG Muydoviag Aekdvng avalnTAbnkav Ta yew-
MOP@OAOYIKA HOPPOTEKTOVIKA XOAPAKTNPIOTIKA TTou ouvdéovTal e Tn dpacTtnpidTnTa
TWV VEOTEKTOVIKWYV KOl EVEPYWV PNYMATWY TNG TTEPIOXNG. ZUYKEKPIMEVA OTTO WETPN-
O€IG UTTaiBpou Kal Kupiwg wnoelotroinong Xaptwyv kKAipakag 1:5.000, evrotrioBnkav
pnéiyevn Trpavr], €viovn Katd BaBog didRpworn, atTréTopeG aAAayEG OTn ywvia KAiong
TWV PEPATWY TTOU avTavakAoUV priydaTta, £Qapuocinkayv TTOCOTIKOI OEIKTEG HOPPOTE-
KTOVIKAG OTTWwG 0 BaBudg davrédwong (1,3-1,5) katd pAkog Twyv pnyudtwy Tng MNepa-
KapouUg, 0 OTTOI0G gival BEIKTNG EVEPYWV PNYUATWV.

2T0 TTAQICIO TOU TTAPOVTOG £PEUVNTIKOU £PYOU KATAOKEUAOBNKav dUo (2) véeg TTahal-
ooclopoAoyikEg TouEG (GER-4 kal GER-5) eTTi TOu priydaTog TTou evepyoTToinenke oTo
o€Iouo Tou 1978. ZTnV TOMN aUTA XapToypaenonke n ceiouikh didppnén Tou 1978 Kai
uttoAoyioBnke aApa NG Tagng 20-22 cm Katd 5-7 cm PeyaAUTEPO TOU GUV-CEICHIKOU
GApatog 1o 1978. H diagopd autr epunveUBnKe WG ACEIOUIKOG EPTTUCHOG.

21nv TTaAaioogiopoAoyikh Toul GER-5 TpoadiopioBnkav 4 TTAAQIOCEICUIKA YEYOVOTO
OUMTTEPIAOUBAVOUEVOU KOl TOU O€IoPoU Tou 1978 (aApa 15 cm). O1 Tpeig (3) TTaAalo-
oglopoi TTapoucidfouv dApara 10-25 cm 1ng idlag dnAadn Tagng peyEBoug e 10 O¢l-
ouo6 Tou 1978.

TéAog uttoAoyiocBnkav puBpoi oAicBnong Twv pnyudtwy atod 0.06 péxpr 0.7 mml/yr.

2710 priyda KatrapeAAiou etreAéynoav TpeIg BECEIC HETAEU TTOAAWVY TTOU €EETACBNKAV
ME AETTTOUEPY HOPPOTEKTOVIKA KPITHPIA VIO VA KATOOKEUAOBOUV TPEIG TTOAQIOCEICHO-
Aoyikég TouEG (ekoka®ég). H mpwtn (KAP-1) éyive oto onuegio 610U N didppnén Tou
oclopou Tou 1981 eixe petarotion ~80 cm. ATTokGAUWE pia onuavTik diaTtunTikh Cw-
vn Me 10Topia TTOAAWY etTavaAapBavOuevwy TTAOAAIOTEIGUOAOYIKWY YEYOVOTWY Kal
1I01aiTEPN TTOAUTTAOKN YeWMETpia. AladoxIkEG pnélyeveic {uveg TOTTOBETOUV Ta OAoKAI-
VIK& OTpWHATA PE TTOAU PeyaAeg kAioeig (60-80°). H nAikia Twv oTpwudTwy (Xpovo-
Aéynon AMS *C, Mav/uio Georgia, USA) @taver éwg ta 8.300 BP Trepitrou.

H deutepn Toun (KAP-2) mrpayuartotroilnke otn Béon Otou €yive TpooTrddeia va
xpovoAoynBei n pnéiyevAag em@aveia (KaBPETTTNG) TOU PriYUATOG OTOV KPUOTAAAIKO
aoBeoTONBO atmd Tnv gpeuvnTiK oudda Benedetti et.al.,2003 n otroia ekTING OTI N
PNEIYEVAG auTr] €TTIPAVEIQ EVEPYOTTOINBNKE TPEIG TOUAAXIOTOV QOPES OTO XPOVIKO OId-
otnua a1rd 20.000 péxpr 10.000 xpovia Kal EKTOTE TTAPEPEIVE AVEVEPYO PEXPI TO TTPO-
oQaTO CEIoMIKG yeyovog Tou 1981. AvTiBeTa n TTAAQIOCEICUOAOYIKA £€pEUVa OTO TTAQ-
010 TOU TTapPOVTOG TTPOYPAUUaTOG Ocixvel cageic KoAouBlakég o@Aveg TTou TOavo
ouvdéetal pe Tpia (3) avaloya Tou 1981 yeyovoTta oto OAdkaivo (10.000 xpovia).

H Tpitn tToun (KAP-3) &¢ev ¢dwoe cagr] cuptrepdopata, amAd empBepalwvel TNV aA-
AETTAAANAN a1m6Be0n KOAOUBIOKWY O@NVWYV TTOU TTIBaVA OUVOEOVTal PE OEICUIKA YE-
yovoTa avaAloya kal avriotoixa Tng KAP-2. MMeplioodtepa deiypata atrd TRV TOU auTh
Kal TIG TTPONYOUNEVEG £XOUV OTOAET yia XpovoAdynon Kal n epunveia Toug BpiokeTal o€

€CENIEN.
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4.2 Teviké ouumépaocua tng xpnoiuornras tng lMalaioosiouoloyiag
mpog¢ xprion rou OAZT

H epeuvnTik) opdda Tou ApioToteAgiou MavetmioTnuiou @eooalovikng Kal 0l CUveEPYa-
(Ouevol popeic £xouv epeuvnTIKn euTTEIpia TTEdioU Kal BewpnTIKA TNV TTAAQIOGEITHO-
AOYIKN €peuva HIOG OEKAETIOG WE TIC TIPWTES TTOAQIOCEIGHOAOYIKEG TOUEG KATA TO OId-
otnua 1993-94 (Cheng et al. 1994, Pavlides 1996, Xar{nmérpo¢ 1998) otn Aekavn
n¢ Muydoviag, o1a oeIoCPIKA pAyuaTa Zapakfvag-MNaAaloxwpiou (oelopog MpeBevwv-
Kolavng 1995) (Xarlnmérpo¢ 1998, Chatzipetros et al 1998), oto priyua EAikng
(Koukouvelas et al., 2001, lNauAidng et al., 2001, Pavlides et al., 2003) a6 Occoa-
Aia (Caputo et al.,2003) ka1 Kupiwg a1rd To TTApOV £peuvnTIKG €pyo. ATTO TNV EPTTEIPIa
auTh, TNV BIBAIoypagia kal Ta CUPTTEPATUATA TOU TTAPAVTOG £PEUVNTIKOU £pyou TTPO-
KUTTTOUV GUVOTITIKG Ta €ENG :

H maAaiooeiouoAoyikn épeuva gival amapaitntn OAUEPA YIA TN UEAETN TWV EVEQYWYV
pPnyudTwy Kai 101aitepa yia 1n SIEpEUVNGN TNS TTPOCQATNS OEICUIKNS (TEKTOVIKNAC) TOUC
loTopiac.

H mraAaiooeiouoAoyikn épeuva TPETTEl va ouvouadel HOPPOTEKTOVIKA OeOOUEVA KAl
ouuTtTEpATUATa, ava@Auan SOPUPOPIKWY EIKOVWY KAl AELOPWTOYPAPIWY O OXEON lIE
WneIaKa LovréAa avayAupou, ETIQAVEIaK VEOTEKTOVIKH EPEUVA Kal KUPIWS TIC TEXVI-
KEC Kal UEOOBOUC EKOKAPNC TOUWV O€ ETTIAEYUEVES BETEIS TwWV PNYUATWY (TEKTOVO-
aTpwuaroypagia) Kar va KaraAnyer ge oan Kar MOOOTIKA CUUTTELACUATA OTTWCS Ei-
00¢ Kal apiBudS TTaAQIOCEICUOAOYIKWY YEYOVOTWY, HEYEBN TOUC, pUBUAC 0AicBnong
K.d.

loTopikoi ogiouoi yia Tou¢ orroioug dev gival ywwaTh n OUVOEDT) TOUC IE OUYKEKPIIEVO
PAYUA 1 TUAKA PRYLATOC UTTOPOUV va ouvOoEBoUV e auTo TO (Evepyo pnyua) Uovo Le-
T4 ammd Asmrrouepn mmaAaiooeiouoAoyikn épeuva. Omoiadnmore dAAn mpoomadsia
ouvoeonNS PRYMATOC-OEIOUOU gival TapakivOuveuuévn Kal aubaiperr.

O xapaktnpiouoc Twyv Zeiouika Evepywyv pnyudrwy aouewva ue tov EAK-2000 mpé-
el va avaBswpnBei pIfIka Kai va yiveral Kupiwg e Ta maAaioociouika dedouéva (pub-
HOC oAioBnong, mePiodo¢ eravainyng peydAwv osiouwy, €idog kai uéyebock.a). Me
Baon téroiou gidoug dedouéva Ta evepyd priyuara mporeiveral va xwpilovral o€ 1pEIS
(3) ueydAeg karnyopieg, avaAoya ue 1o Babuéd evepydTnTag TOUS:

» OAokaivika evepya pnyuara (ue GAua ora 10.000 xpdvia)

» Yoreporeraproyevn ue dpaartnpidtnTa ora teAsutaia 40.000 xpoévia (6pio xpo-
voAbynong usfédou C)

» Teraproyevn evepyd pnyuara (aurd mou mapoucidlouv 6pacTnpidTnTa — ETTI-
QAVEIQKES UETAKIVIIOEIC- YEVIKG KaTd Tnv Tetaproyevn repiodo (1.600.000 xpdvia).

H emkivouvotnTa €ioNG TWV EVEQYWV PNYUATWY TTPETTEI va OTNpideTal o€ TAAQIOOEI-
OIOAOYIKEC EPEUVECS (TT.X XPOVOC aTTO TOV TEAEUTAIO LIEYAAO OEIOUO YEWAOYIKG aTTOTU-
TTWWHEVO).

Pnyuara ra omoia givai osiouika evepyd, Orwe 10 priyua KamapeAdiou, kar ouupwva
e rov EAK-2000 101aitepng TpoooxXNS Kail ETTIKIVOUVOTNTAS, UE THV TTAAQIOCEIOUOAOYI-
KN épeuva armroOEIKVUEl OTI EXOUV UIKPOUS GXETIKA puBLoUS 0AioBnong Kai moAU ueya-
An mepiodo eravainwng osiouwy (TNS TaéNc HEPIKWY XIAIGOWYV TWV), aTnV TEAéN Kai
yia OTToIadATIOTE KATAOKEUN va Bewpouvral o€ npeuia. Avribera pRyuara yia ra ormoia
Oev Exouue orroladnITore TTAnpogopia yia mpooearn OciouIKh 6pacTnpidtnTa eivai
TTEPIOTOTEPO ETIKIVOUVQ, TTPETTEI VA EPEUVWVTAI UE TIC UEBBOOUC TNC TTaAdIOCEITLIOAO-
yiag.
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Opiouéva priyuara r kKAador gaiverai 0t Asitodpynoav arraé Ommws 10 TUAKA EVIOS TOU
oikiouou tn¢ epakapous. AAa pryuara oTwe Tou voriou mepiBwpiou The Muydoviag
Aekavne (Fepakapouc-2TiBou), mapouadiGlouv KavovikotnTa atnv mepiodo emavaAn-
Wne¢ CEICUWY KAl KUPIWS UEYEBWYV (LUOVTEAO XAPAKTNPICTIKOU GEIGUOU).
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Abstract:

We present paleoseismological trenching results of the active Kaparelli Fault (KF),
which ruptured the surface during the 1981 Gulf of Corinth earthquake sequence. A
guantitative approach for paleoearthquake dating is introduced and is applied to
paleoseismic data from Kaparelli site at the eastern end of the Gulf of Corinth. The
aim of this paleoseismological investigation is to better understand the past earth-
guake behavior and to resolve slip of the Kaparelli Fault. The identification of paleo-
seismic events is based on features unigue to ground ruptures, such as the presence
of fault-scarp colluvial deposits, formation of soil and displacements of certain key
horizons. The three excavated trenches expose evidence of at least three events, for
the past 10,000 years, with the 1981 event included. Calibrated radiocarbon age dis-
tributions are used directly from layer dating through recurrence intervals estimation.
Preliminary radiocarbon dating results from two of the trenches show that age ranges
for colluvial sedimentation are 7540-7300 BC, 3760-3620 BC, 560-690 AD, and 680-
890 AD, (Calibrated radiocarbon analysis results) and they are probably associated
with earthquake wedges. Displacements on different fault strands vary between 0.7
and 1 m. Average vertical displacements associated with interpreted paleoearth-
guakes at the trench site are in the order of 2.7 m. Average slip rates derived from
the trenches is in the order of ¢. 0,3 mm/yr. A non-systematic variation in recurrence
interval is allowed by the available radiometric dates.

1) Introduction

The Gulf of Corinth in central Greece is one of the most tectonically active and rapid-
ly extending regions in the world (10-12 mm/a), while surface features are clearly as-
sociated with seismic activity. Extension has a roughly N-S direction (Clarke et al.
1997; Davies et al. 1997; Doutsos and Kokkalas 2001). The southern side of the Gulf
of Corinth is bound by a series of major north-dipping normal faults, forming a com-
plex asymmetric half graben (Doutsos and Kokkalas 2001). These E-W striking nor-
mal faults, which have a length of several tens of km, are clearly visible on the south-
ern border of the Gulf (Roberts and Koukouvelas 1996), while some antithetic faults,
but less developed, are also visible at the northern edge of the Gulf.

During February and March 1981, two sequence of earthquakes occurred in the
eastern part of the Gulf of Corinth. Structures within this part of the Gulf comprise a
complex array of onshore and offshore faults bounding a half-graben separating the
Perachora peninsula from the rest of Central Greece (Leeder et al. 2002). The first
sequence of earthquakes (Ms: 6.7-6.4) generated north-dipping surface normal fault-
ing along the southern edge of the Gulf of Corinth, while the second sequence with a
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main shock of Ms: 6.4 created south-dipping surface faulting along the northern side
of the Gulf in the area of Kaparelli and Plataies (Fig.1; Papazachos et al. 1981; Jack-
son et al. 1982). The earthquake ruptured both areas along the boundary between
Triassic limestones and alluvial deposits as well as in the colluvium at the base of the
existing scarps, and generally reactivated pre-existing E-W striking faults.
Palaeoseismological studies through trenching investigations of fault colluvial tec-
tono-stratigraphy can facilitate to extend historical seismological data and thus are a
valuable method that can provide data regarding the occurrence of destructive pre-
historic earthquakes (McCalpin 1996; Pavlides et al. 1999). Palaeoseismology is the
study of prehistoric earthquakes (Solonenko 1973; Sieh 1978; Wallace 1981;
McCalpin 1996) especially their location, timing and size and tries to interpret geolog-
ical evidence created during individual paleoearthquakes. Palaeoseismology uses
geomorphological and geological evidence of past seismic shaking and/or ground
rupture to extend earthquake studies. It differs from more general studies in its focus
on the almost instantaneous deformation of landforms and sediments during earth-
guakes (Allen 1986). In the past decade data collected in some detailed paleoseismic
studies have been used to develop important new concepts about the earthquake
generation process.

Recently there has been an increasing interest in defining specific seismic events
with the use of trenching excavation. Until now, the first paleoseismological studies in
Northern Greece showed high recurrence intervals in Mygdonia basin (7000 yr), in
Kozani-Grevena (3.500 yr) and Thessaly plain (>2000 yr), (Pavlides et al. 1992;
Chatzipetros and Pavlides 1994; Pavlides 1996) in contrast to the short recurrence in
the south Alkyonides fault zone (Pantosti et al. 1996; Collier et al. 1998) and Eliki ar-
ea [Koukouvelas et al. 2001; Pavlides et al, 2003, (in press)], showing past events
during historical times (<1000 yr).

This study gives an insight to the seismic history of the Kapareli normal fault in terms
of trenching techniques, tectonostratigraphy of fault colluvial sequences and dating
paleoevents. Knowledge of timing, location and slip distribution of past earthquakes
is critical to understand the long-term behavior of the KF and to forecast future large
earthquakes.

2) Geological and Geomorphological Setting

The roughly E-W trending KF is a segment of the greater Plataies-Avlona-Oropos
fault zone which extends from the eastern part of the Gulf of Corinth to Evia Island.
The KF was activated during the third event of the February-March 1981 Alkyonides
seismic sequence. The co-seismic ground offset was approximately 70 cm, although
some values of more than 1 m have been reported too, while the slip vector was ap-
proximately 200-220°/ 60-70° (Jackson et al. 1982; Morewood and Roberts 2001).
The KF comprises three main fault segments, two of which were ruptured in 1981
(Jackson et al. 1982). The two ruptured segments form a left-stepping en echelon
geometry, while the third northwestern strand of the KF did not ruptured during the
March 4™ event (Fig. 1). The fault segments are clearly expressed at the surface by
nearly continuous scarps. The footwall of the northwest strand of the KF reaches c.
600 m and is composed of Triassic-Jurassic limestones of the Pelagonian zone
(IGME, 1984). The hangingwall of the KF forms a topographic low and contains a
maximum of c¢. 230 m of fluvio-terrestrial deposits of probable Pleistocene age, as
well as Holocene alluvium and recent scree (Fig. 2). Sediments in the hangingwall of
the westernmost fault segment dip towards the fault.

Normal faulting extending for approximately 10-12 km with an E-ENE/W-WSW trend,
dipping to the south, appeared at the surface in the Livadostros valley after the shock
of March 4 ™. The surface breaks of March 4 ™ consist of two continuous fault seg-
ments (Jackson et al. 1982; Pavlides 1993). The first lies immediately south of Kapa-
relli and forms a continuous limestone scarp for about 5 km. Freshness and exist-
ence of zones with different color argue that the 3 m high scarp is the cumulative ef-
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fect of past earthquake events. Recent displacements on this segment average 60-
70 cm, as it is clearly visible by a discontinuous basal strip of fresh bedrock exposed
at the base of the scarp. At its eastern end the surface rupture turns abruptly south in
ESE-WNW direction (Pavlides 1993) and crosses the recent alluvial sediments of
Livadostros valley floor. Although fault scarps are visible within the footwall block of
the E-W trending Kaparelli fault, which continues eastwards, they were not reactivat-
ed at the surface. The second fault segment lies along the northwestern slope of
Kithaironas Mt. South of Livadostros river, which dips also to the south, and it ex-
tends down to the coast (Livadostros Bay; Fig.2). A series of discontinuous cracks
with a NE-SW direction crosses the gorge of Livadostros river forming a step-over
zone between the two segments.

3) Trench site setting and Methods

The KF is a potential target for palaeoseismic research due to its visible surface ex-
pression. Three trenches were excavated during May 2002 across the Kaparelli fault
scarp, sampling a fault segment of 3 km. They are oriented perpendicular to the fault
strike and are designated from west to east as KAP1 to KAP3. They are located
mainly in Holocene deformed sediments (colluvium, Kap2, Kap3) or fluvial (Kap 1), in
contact with bedrock limestone or fluvial sediments, respectively (Fig. 2).

Our trenching investigation revealed excellent exposures of deformed late Holocene
sediments in KF. Trenches are 15 to 30 m in length and 2-4 m in depth and their
walls were logged in detail, at a scale of 1:20. Trenches start from the last reactivated
fault scarp and extend southward, with the Kap 1 as the only exception as it crosses
the 1981 fault rupture (Figs 3, 4, 5). Walls of the trench were scraped clean and grid-
ded with string on the east wall. The grid cell dimensions were 1m x 1m. Faults and
contacts were etched into wall and marked with painted nails to enhance their visibil-
ity in the photographs. The walls of all trenches were photographed, cell-by-cell,
while they were locally cleaned in order to provide a complete unobstructed view of
the entire trench wall. The wall that was mapped in each trench was chosen as to
preserve the best stratigraphy, and exhibiting faulting events with clear marker hori-
zon displacements. KAP 2 and KAP 3 trenches constitute mainly of typical colluvium
(unconsolidated angular limestone fragments and soil), which includes occasionally
tile fragments, rare charcoal and some pottery fragments.

4) Evidence of faulting

The ground surface at the time of a paleoearthquakes is termed as an “event hori-
zon” (Pantosti et al. 1993). An event horizon is stratigraphically defined by either
scarp-derived colluvium that buries the pre-faulting surface and/or by unconformities
that develop as a result of warping and subsequent deposition. Therefore, the num-
ber of event horizon should equal the number of paleoearthquakes or similar the
number of discrete colluvial wedges represents deposition following a surface-
rupturing event.

Commonly used indicators of event horizons include liquefaction, upward termina-
tions of faulting and abrupt changes in deformation between units. All these, taken
alone, might also be explained by off-fault seismic sources or fault creep. Lines of
palaeoseismic evidence that may be unigue to coseismic rupture and not creep in-
clude fissure fills and colluvial-wedge deposits (Stenner and Ueta 2000, Kelson and
Baldwin 2001). For this reason the colluvial wedge model is applied for the palaeo-
seismic investigation of the three trenches in Kaparelli region.

5) Tectonostratigraphy

Trench KAP1

The first excavated trench exposed a c. 3m deep section of unsaturated well-
stratified silty-sand unit with conglomerate intercalations, especially in the southern
part of the trench (Fig. 3). The northern part of the trench comprises a moderate to
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high dipping wedge-shaped colluvial association which is subdivided, based mainly
on its lithology (grain size), matrix and proximity to the fault scarp, into two subunits:
(1) a lower part corresponding to a debris element association (Fig. 3, unit A) and (2)
an upper part, poorly developed, classified as a wash element association. The de-
bris element can be characterized as a pebbly-cobbly gravel bed, containing clasts
up to 15 cm in length. Above this, lithofacies are getting much thinner consisting
mainly of silty sand with sparse pebbles. This wash element association is not well-
developed and is (thickness) lying on the slope surface of the debris element. Below
this sequence a complex assemblage of weathered basement blocks, up to 50 cm in
length, as well as poorly sorted conglomerate beds of probable fluvial origin is lying,
restricted mainly in the base of the colluvium. High angle normal synthetic and anti-
thetic fault strands displace this assemblage, as well as the debris element of the
overlying colluvium, showing a complex geometry.

The main structural feature in this trench is a 3 m wide high angle normal fault zone,
which was reactivated during the 1981 seismic event (Fig. 3). A reactivated fault sur-
face comprises often a confusing assemblage of sheared “in situ” deposits, material
that has fallen into fissures in intact blocks, plus circulation of meteoric water and
precipitation of CaCOs;, partly disaggregated blocks and material washed into de-
pressions by running water, during the development of the wash element. Many peb-
bles have been dragged along the fault plane and some layers appear to be warped.
A small soil key-bed horizon is displaced along the fault surface, showing a vertical
offset of c. 50 cm. (Fig. 3) The lower limit of this key-bed horizon (sample Kapl,4)
has been dated to 3760-3620 BC (calibrated age).

The hangingwall block of the reactivated fault strand comprises a strongly rotated
(>60°) sedimentary sequence, which consists of silty-sand with pebbly gravel bed
intercalations. This rotation may have been achieved with fault interaction and for-
mation of a restraining overlap zone (see also Rykkelid and Fossen 2002) during
cumulative fault deformation. Soil samples taken from this sequence showed an age
range from 5500 BC to 5200 BC (Samples Kap1,1 and Kap1,8). The most recent his-
tory is disrupted by human activity, like ploughing and a more detailed and careful
soil analysis is needed in order to study the recent faulting process in detail.

Age range covered by the sediments within the trench is 5500-5200 BC (for the fluvi-
al sediments) to 680-890 AD (Fig. 3, unit B; base of the younger colluvial wedge).
This small-scale colluvial wedge adjacent to the surface rupture trace of the 1981
event corresponds to a strong event prior the 1981 earthquake, with a lower age limit
of 3760-3620 BC and an upper limit of 680-890 AD, bracketing by the underlying soil
bed horizon (Fig. 3, sample Kapl,4) and the small colluvial wedge (Fig.3, sample
Kap 1,3).

Trench KAP2

The Kap 2 trench is c. 16 m long, 3 m deep and 2 m wide (Fig. 4). This trench consti-
tutes a typical colluvium succession. It is composed mainly by sub-angular limestone
fragments and soil, which include occasionally tile, pottery fragments, and some
charcoal.

The lower and upper debris-element facies associations of the lower colluvium (unit
A) are distinguished primarily by their position in the wedge next to the scarp and
their lithology, and by the proportion of basement blocks, coarse clasts and fine-
grained sediment, which are relative to their source lithologies. The upper debris-
element facies consists of lithofacies that are thinner, more laterally extensive and
contain smaller and more dispersed blocks and clasts than lithofacies of the lower
debris element.

Above this association lies a subunit, which comprises a less wedge-shaped assem-
blage of lithofacies deposited on the sloping surface of the debris element. It is finer
grained than the upper debris element and the internal bed contacts are more nearly
parallel. The percentage of matrix increases upwards from 10% in the lower beds to
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40% in the upper beds, while the clast size decreases significantly. This fact, as well
as its position relative to the underlying debris element, enabled us the interpretation
of the unit as a wash element association. Above the wash element and an erosional
surface lies a second colluvial wedge (unit B) that is finer grained than the first and
more laterally extended. The results from a soil sample taken at the base of this col-
luvium indicate that, at 2o, the age ranges from 560-690 AD. Additionally, samples
from the base of the older debris element indicate that, at 2o, age ranges from 7540-
7300 BC.

Trench KAP3

The trench Kap3 is ¢.30 m long, 3 m deep, 2 m wide and shows similar paleoseismo-
logical results with the neighboring trench Kap2 (Fig. 5). It exposes identical lithologi-
cal units. In the trench two older well-developed colluvial wedges (Fig. 5, units A and
B) and a younger wedge adjacent to the fresh fault scarp were identified (Fig. 5, unit
C). The colluvial deposits from the successive events are deposited on the sloping
surfaces of the earlier colluvium, which causes the later wedge to extend, after every
event, farther downslope from the fault, and be thinner and less wedge-shaped (see
also Ostenaa 1984).

Of particular interest for understanding the seismic history on the Kap 3
trench is a small-scale graben formed between the main fault trace and an antithetic
normal fault. The synthetic fault strands extend upwards until the second event hori-
zon in contrast to the antithetic fault, which crosses the debris element of the second
colluvial wedge and extends no higher than the base of the wash element associa-
tion (Fig. 5). Such recent activated fault strands are more likely to have fissures filled
with rumble and less likely to show gouge, slickensides or breccia, although in places
show an asymmetrically curved internal bedding with clast supported layers alternat-
ing with matrix supported layers (Fig. 5).

Three key samples have been recently submitted for radiocarbon dating, thus
age determinations of this trench are not yet available.

6) Radiocarbon dating

Table 1 shows the results for 6 samples of soil that were submitted for radiocarbon
dating. Radiocarbon ages were calibrated to calendar ages using the program OxCal
ver. 3.5 (Ramsey 1995, 2000) that uses the atmospheric data of Stuiver et al. (1998).
These samples were chosen from locations that are in the vicinity of the debris asso-
ciations. Date samples from the uppermost part of the sections were excluded be-
cause they might be too young in age and thus their dating would have been unrea-
sonable due to uncertainties in calibration.

Measurements of radiocarbon concentration are usually expressed in terms
of a notional age, in numbers of years before 1950. This notional age is calculated on
the simplistic assumption that the amount of radiocarbon in the atmosphere has al-
ways been the same, which is not quite the case, and so for anything other than a
very rough indication of age the measurement must be calibrated. Calibration is per-
formed by comparing the radiocarbon measurements on the sample to those made
on material (usually tree rings) of known age. This comparison allows one to deter-
mine the possible calendar age of the sample. Figure 6 shows calibration of six sam-
ples on the Kaparelli trenches. The range of possible ages is shown only for the best
level of confidence (20: 95%)

7) Discussion

Based mainly on colluvium tectonostratigraphy, depositions of sedimentary layers,
formation of soil, and small displacement of some key horizons, three at least faulting
seismic events (paleoearthquakes) were identified during Holocene. We consider the
strongest evidence for paleoearthquakes to be the existence of successive colluvium
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wedges and fissure fill facies deposited adjacent to the main fault trace, as material
must be shed off a newly exposed fault scarp relatively quickly.

Our preliminary results from the two trenches show that age range for colluvial sedi-
mentation is 7540-7300 BC, 3760-3620 BC, 560-690 AD, and 680-890 AD, (Fig. 6;
Calibrated radiocarbon analysis results) and they are probably associated earth-
guake wedges. In the first trench (KAP 1) the last event (1981) is clearly shown with-
in a greater fault zone of ~3m width, where tilted (50°-70°%) sediments (clay, sand, col-
luvial wedges and soil) are strongly rotated by previous tectonic events.

Although the stratigraphic complexity of sediments near faults can be intimidating,
lithofacies analysis of colluvial sequences in fault exposures helps significantly to in-
terpret the history of faulting. In view of the increased vulnerability of modern society
to hazards it is worthwhile to continue palaeoseismic research, applied to active
faults in a high seismicity area such as the Gulf of Corinth, for large earthquakes that
occur on a longer timescale. On the other hand ancient earthquakes can also warn
scientists about a presently tectonically quiet region in a broader area, and a poten-
tial future return of activity. In order to get more complete picture, more trenches are
needed enabling a correlation of events over the rupture front of a postulated pale-
oearthquake.

8) Conclusions

1) Stratigraphic record shows at least three events during the last 10,000 yr or so,
that is Holocene period, with the 1981 event included.

2) Colluvial tectonostratigraphy and analysis of displacements on key bed horizons
suggest surface rupturing events in the order of 0,7-1 m.

3) Preliminary results indicate probably a non-systematic medium to short recurrence
interval.

4) Colluvial thickness in Kap 2 trench is about 2,7 m and the calibrated age of its
lower limit is 7550-7220 BC (86,8%, at 20) suggesting an average slip rate of c. 0,3
mm/yr.
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Table 1
Dates of Radiocarbon samples from Kaparelli trenches

Sample | Laboratory | Description | 813C | 14C Age | Calibrated Age (at 20)

No No (0/00) | Years BP Calendar Years
Kapl,4 | 11002 soll -10,88 | 4,870+40 | 3760-3620 BC (85,8%)
3580-3530 BC (9,6%)
Kapl,8 | 11003 soll -23,47 | 6,280+40 | 5340-5200 BC (75,8%)

5180-5140 BC (11,7%)

5130-5070 BC (7,9%)

Kapl,3 | 11004 soil -21,55 | 1,250+40 | 680-890 AD (95,4%)
Kapl,1 | 11005 soil -14,28 | 6,390+50 | 5480-5300 BC (95,4%)
Kap2,3 | 11006 soil -21,88 | 8,330+50 | 7540-7300 BC (86,8%)

7270-7240 BC (1,5%)

7230-7180 BC (7,1%)

Kap2,1 | 11007 soil -23,39 | 1,410+40 | 560-690 AD (95,4%)

Figure captions:

Figure 1. Simplified map of the eastern Gulf of Corinth highlighting major faults and
the position and magnitudes of the mainshocks of the 1981 earthquake. (Relocated
epicenters and hypocentral parameters from Jackson et al. 1982). Faults with white
colored teeth correspond to fault segments activated during 1981 earthquake.

Figure 2. Simplified geological map of Kaparelli area with the location of the paleo-
seismological trenches.

Figure 3. East wall of trench Kapl with a schematic tectonostratigraphic column.
Capital letters within colluvial units show which units were deposited following the
first (A) or second (B) faulting event. Lithofacies codes after Nelson 1992.

80/125



Figure 4. West wall of trench Kap2 with a schematic tectonostartigraphic column.
Lithofacies codes as explained in Fig. 3.

Figure 5. East wall of trench Kap3 with a schematic tectonostartigraphic column.
Lithofacies codes as explained in Fig. 3.

Figure 6. Outlines show probability distributions of calibrated radiocarbon ages of
samples. Lines below each distribution show limits of the 95.4 and 68.2 percentile
confidence ranges for these samples (using OxCal, ver. 3.5, Ramsey 2000). The like-
lihood of different possible ages of the sample shown as the solid black distribution.
See also Table 1.
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Abstract

The Parnitha mountain range lies at the Eastern end of the Gulf of Corinth Rift. The
mountain was formed by footwall uplift along major normal faults striking WNW-ESE
and NE-SW. We investigated the degree of activity of normal faults bounding this
mountain range by field mapping in 1:5000 scale. We calculated comparable mean
slip rates (0.15 to 0.24 mm/yr) for all mapped faults however, we suggest that the
WNW-ESE structures are more active during Late Quaternary because of abundant
field evidence of recent movements along slip surfaces. Stress axes analysis show a
regional NNE oriented, tensional stress field which is compatible to the focal plane
solution of the Athens 1999 earthquake. This indicates that the mapped faults are

active under the same stress field for at least the last 1-2 Ma.

Introduction

Parnitha Mountain is found on the eastern prolongation of the Gulf of Corinth rift
(Figure 1). The mountain is bounded to the north by the Kaparelli - Erithres - Oropos
fault zone, which produced four (4) large (M > 6) earthquakes during the last 110
years (1893, 1914, 1938, 1981; Ambraseys and Jackson, 1990; Papadopoulos,
2000). Towards the south, existing seismotectonic maps (e.g. IGME, 1989) showed
no active structures (faults) or structures with undetermined activity. In this area a

normal-slip earthquake of Ms 5.9 occurred in September 7", 1999, causing 143

& Submitted to Journal of Structural Geology, December 2002
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deaths and severe damage in the Athens Metropolitan area (e.g. Papadopoulos et
al., 2000; Pavlides et al., 2002).

We examined the neotectonic structure of Parnitha during the years 2001-2002. We
focused our attention on active faults occurring at the central and southern parts of
the mountain as these regions pose a greater potential threat for Athens. The north-
ern Parnitha region is under investigation currently. We found that the main faults are
located along the foothills of the mountain, in the areas Thrakomakedones, Phyle,
and Avlon (Figure 1). Both geological and remote sensing evidence suggest that the
normal fault bounding the Thriassion basin is inactive (Ganas et al., 2001; Pavlides et
al., 2002). The main target of our work was to conduct a detailed geological — neotec-
tonic mapping of selected sites in areas neighbouring normal faults, and pinpoint ex-
act locations of surface manifestations of active faults. Fault geometry, kinematics

and strain pattern (extension directions) were investigated in detail.

The normal faults we have collected fault-slip data from are generally resistant, stri-
ated and corrugated fault-planes developed within Mesozoic carbonates (for exam-
ple, see Figures 4 to 6 below). Slickensides have not been measured from younger
rocks. The main fault planes are characterised by the presence of several metres of
fault gouge preserved, at outcrop, within the footwall. These mark the contact be-
tween pre-rift rocks (Mesozoic) and syn-rift rocks (c. Pliocene to Recent). Locally, the
fault-planes are characterised by millimetre-scale frictional-wear striae and metre-
scale corrugations similar to those described by Hancock and Barka (1987). The
hangingwalls of the main faults are composed of syn-rift clastic deposits (alluvium or
lacustrine sediments with widespread occurrences of slope-derived deposits). Fault-
slip data from the main fault planes provide information concerning the kinematics at
a time when (Roberts and Ganas, 2000) the faults had sufficient throw to produce a
geomorphological escarpment (as in Figure 3), as revealed by the slope-derived syn-
rift deposits in the hangingwalls; thus, they were probably mature enough to host

large magnitude earthquakes (= Ms 6.0).

Field Evidence for Active faulting

The pre-rift rocks of Parnitha mainly belong to the SubPelagonian isopic zone of the

internal Hellenides. These are mainly neritic carbonates spanning the period Triassic
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to Lower Cretaceous. The main deformation phase occurred during Lower Creta-
ceous with the emplacement of an ophiolitic suite (Katsikatsos, 1977). Large ophiolit-
ic bodies outcrop within the SubPelagonian rocks together with typical mélange for-
mations as well as chert. The basement consists of Lower Palaeozoic gneisses, mica
schists, amphibolites and marble intercalations (Katsikatsos et al., 1986). The Sub-
Pelagonian rocks have been thrusted to the South-East on top of the Attico-Cycladic,
metamorphic Massif (Pendeli area) during early Tertiary times (e.g. Marinos et al.,
1971). Syn-rift rocks include lacustrine marls and marly limestones, sandstones, flu-
vial conglomerates and unconsolidated deposits (Mettos et al., 2000).

The Phyle Fault

The Phyle area neotectonic map is shown in Figure 2. It comprises four (4) 1:5000
map sheets belonging to the 1:50000 map sheet “Elefsis” (HAGS, 1992), where the
main structure is the NW-SE striking Phyle normal fault. The fault is segmented into
four (4) branches (segments) while maintaining the same strike (N120-N130 de-
grees) and dip direction to the SW. All segments are clearly defined by linear scarps
with variable amounts of relief. The main branch of the fault is 4.5 km long and de-
fines the small, Phyle basin of Neogene age. No synrift was mapped along the
smaller, northernmost segments. Older, normal faults also exist with a N40 — N50
degrees strike but they are all cut by the Phyle fault. A second branch lies to the
north of the main segment at right-step configuration. This branch is 1200 m long
(Figure 4). The third segment has a length of 900 m. The fourth segment has a
length of 1500 m. Note that the terminations of fault segments are poorly exposed
due to throws approaching zero together with lack of fault-generated topography
(King et al., 1988), and are difficult to find in the field. Average spacing between

segments is 700 m with no overlap except for segments 2 and 3.

The stratigraphic offset across the fault is at least 400 m (top of Cretaceous lime-
stone), while the Neogene (5 Ma) basin fill amounts to 300 metres. Assuming a pre-
rift flat topography we derive an offset of about 600 metres or a cumulative displace-
ment of 700 m for the main segment (assuming a dip-angle of 60 degrees). It follows

that the mean slip rate is approximately 0.14 mm/yr.

The Avlon Fault
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The eastern side of Parnitha is bounded by the Avlon Fault (box 2 in Figure 1). The
fault has a clear geomorphic expression with limestone ridges aligned along its strike
(Figure 8). The elevation data (HAGS, 1978) across the fault show two distinct parts,
a flat area to the north (hangingwall) and an elevated area to the south (footwall) with
elevations reaching 1400 metres (Figure 8). The hangingwall areas show elevations
ranging between 200-300 m above sea level. Taking into consideration a 400 m ba-
sin fill, the total offset across this fault should exceed 1.5 kilometres assuming flat
pre-rift topography. This slip can be divided by the oldest age estimate for this fault,
because of drilling into Upper Miocene (Vallesian; 10 Ma) beds near the town of Av-
lon (Mettos et al., 2000). This yields a lower estimate for the mean slip rate of about
0.15 mmlyr.

However, in the hangingwall of the Avlon Fault a 2-4 m high scarp runs along the
base of the Maliza hill, immediately to the south of the national motorway (Figure 7).
The base of the scarp comprises a slip surface, bearing normal-slip striations (Figure
11). At several localities the scarp is corrugated, indicating large strains. Locally, the
wavelength of corrugations reaches 3.5 m (locality N5, Figure 9). We suggest that
the scarp was formed by co-seismic uplift along an active fault that defines the now-

active boundary of the Plio-Pleistocene basin.

In particular, the Maliza rupture extends from the Avlon Penitentiary grounds (west)
to the Malakasa barracks (east), a distance of approximately 4 km. The rupture was
mapped at 1:5000 scale and we collected neotectonic data from 26 localities. (fault-
slip data were collected from N1, N2, N3, N4, N5, N16, N18 and N26). The fault
plane has been developed on Cretaceous limestone and in its footwall there are Ne-
ogene and brownish Quaternary deposits. The height of the rupture ranges from 5 m
(Figure 9) in the middle to 1 m at both ends. Locally, the scarp surface is covered by
a thin, white crust of calcitic powder. In many localities we observed noticeable dif-
ferences in the surface roughness of the scarp. We were able to distinguish at least
one stripe of light gray surface at the base of the scarp (Figure 11), which most prob-

ably indicated the latest reactivation of the Maliza fault plane.

In the area of Maliza the pre-rift is composed of thick, Cretaceous limestones and
small appearances of Upper Palaeozoic schists. The syn-rift comprises terrestrial

Neogene deposits. The rocks are mainly composed of Upper Miocene lacustrine
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marls and clays towards the stratigraphic bottom (Vallesian; 9-11 Ma) and of fluvial
conglomerates, silts and sandstones towards the top. Quaternary deposits cover un-
conformably the Neogene strata as well as the pre-rift rocks. Around Avlon (Figure 1)
these deposits include fluvial members and attain large thickness. Rock types include
loose conglomerates, clays, clay silts, and sands in intercalations and appear in
brown-red colours. Immediately to the west of Maliza these deposits of probable Up-
per Pleistocene — Holocene age dip to the south at about 15 degrees.

The Thrakomakedones Fault

The southern boundary of Parnitha is typical mountain front with large alluvial fans
spreading outwards. Several large scarps exist in the general NE-SW orientation. We
focused our attention in the area of Thrakomakedones that was most badly hit by the
Sep 7", 1999, event (Pomonis, 2002; area 3 in Figure 1). The neotectonic map is
shown in Figure 13. Two active faults were mapped, both of normal geometry and
similar strike (N60). One fault is indicated by a 4 km, continuous scarp, running along
the Parnitha foothills. This fault defines the boundary of the old, Neogene basin. The
second fault is located in the hangingwall area of the former, has a similar strike and
dip direction (to the southeast). This fault is discontinuous and outcrops in the area of
the Panagia Monastery (Figure 13). Its western prolongation is assumed to lie be-

neath the alluvial fan of the Thrakomakedones area.

Our mapping showed the existence of uplifted syn-rift beds (marls) at a height of
about 600 metres near the locality N29 (Figure ). If these rocks correspond to the
Turrolian beds (5Ma; Mettos et al., 2000) then assuming an offset of about 1200 m
we estimate a mean slip rate of about 0.24 mm/yr. However, it is possible that the

age of rifting is older (Lower Miocene; Freyberg, 1951).

Data Analysis — Interpretation

We present 63 measurements of the orientations of fault-planes, frictional-wear striae
on fault planes, and corrugations of fault planes from XX study sites around Parnitha
(Figure 16). Displacements on the faults ranged between a few metres (Maliza) to
several hundred metres (Phyle) and as much as 1200 metres (Thrakomakedones).
We measured the strike and dip of the fault plane associated with each striation and

corrugation. On average, we measured both the strike and dip of such fault surfaces
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with a hand-held, CLAR type compass to within 5° total error. Then we measured the
rake and the slip-direction of the striations and corrugations, again using the same

hand-held compass. Again, we measured the rake to within about 5° total error.

We analysed all fault slip data for stress axes orientation by the FAULT software for
Windows. We included all measurements for the Phyle fault (Figure 2) and the Maliza
rupture (Figure 13) despite the fact that slip surfaces showed a wide variety of orien-
tations. This happened because all slip surfaces showed evidence for recent activity
(fresh, gray stripes along the base of scarps). Two methods were applied: the right
dihedral (Angelier and Mechler, 1977) and the conditional square minima (Caputo
and Caputo, 1988). Both methods show that the tensional field has a general orienta-
tion NNE-SSW (N196° to N206° for Phyle; N7° to N12° for Maliza). Although we did
not map co-seismic surface slip we note that this stress field is compatible with the
trend of the T-axis of the Athens earthquake focal plane solution. A similar result was
proposed for the eastern Gulf of Corinth area on the basis of the 1981 aftershock dis-
tribution (Morewood and Roberts, 2001). In addition, the o5 trend in Parnitha agrees
with the extension direction found by Roberts and Ganas (2000) inside the Gulf of
Evia rift (N14°) and not with the one in the Gulf of Corinth (N353°).

Discussion - Conclusions

Discussion on segment lengths and segmentation pattern

The length of all segments of the Phyle fault does not exceed 11 km. However, it is
possible that the four (4) right-stepping segments join in depth to form a planar fault
plane at seismogenic depths (8-12 km). This complex architecture may account for
the irregular ?? rupture geometry inferred from ground motion data. The fault-slip da-

ta show a small component of left-lateral slip.

The Avlon Fault has a WNW-ESE strike and a length of 22 km. However, it is ques-
tionable how much of this length can provide the physical basis for future earth-
guakes. This is because we found that, the most recent activity (fresh slip surfaces)
occurs inside the hangingwall block in the Maliza area. The Maliza rupture has a

convex geometry in map view, a length of 3500 m and E-W strike. This rupture con-

93/125



firms the hangingwall migration model of fault activity within rift systems (Goldsworthy
and Jackson, 2001).

Discussion on slip rates and earthguake occurrence.

Our results show that the slip rates of the three (3) active faults in Parnitha are much
lower (an order of magnitude less) than faults inside the Gulf of Corinth rift. This may
be due to strain localisation occurring further west (e.g. Clark et al., 1998). Although
we have no field evidence it is reasonable to extend this hypothesis to other areas
around Athens, to the east and south, based on historic seismicity reports. This result
may explain the large recurrence intervals of destructive earthquakes near Athens.

Acknowledgements
This research was funded by the Earthquake Planning and Protection Organisation

of Greece, the General Secretariat for Research and Technology and the National
Observatory of Athens. We thank George Stavrakakis, Vassilis Karastathis and Areti

Plessa for comments.

94/125



References

Ambraseys, N.N. and Jackson, J.A., 1990. Seismicity and associated of central
Greece between 1890 and 1988. Geophysical J. International, 101, 663-708.

Angelier, J., and Mechler, P., 1977. Sur une méthod graphique de recherché des
contraintes principals également utilizable en tectonique et en séismologie: la
méthode des diedres droits. Bulletin Soc. Geol. France, 19, 1309-1318.

Caputo, M., and Caputo, R., 1988. Structural analysis: new analytical approach and
applications. Annales Tectonicae, 2, 84-89.

Clarke, P. J., Davies, R. R., England, P. C., Parsons, B., Billiris, H., Paradissis, D.,
Veis, G., Cross, P. A., Denys, P. H., Ashkenazi, V., Bingley, R., Kahle, H. G., Muller,
M. V., and Briole, P., Crustal strain in central Greece from repeated GPS measure-
ments in the interval 1989-1997. Geophysical J. International, 135, 195-214, 1998.

Freyberg, von, B., 1951. Das Neogen gebiet nordwestlich Athen. Publication of Sub-
surface Research Department, Ministry of Coordination.

Ganas, A., Papadopoulos, G., and Pavlides, S. B., The 7 September 1999 Athens
5.9 Ms earthquake: remote sensing and digital elevation model inputs towards identi-

fying the seismic fault. International J. Remote Sensing, 22, 191-196, 2001.

Goldsworthy, M., and Jackson, J., Active normal fault evolution in Greece revealed

by geomorphology and drainage patterns. J. Geological Society, 157, 967-981, 2000.
Goldsworthy, M., and Jackson, J., 2001. Migration of activity within normal fault sys-
tems: examples from the Quaternary of mainland Greece. Journal of Structural Geol-

ogy, 23, 489-506.

Hancock, P. L. and Barka, A. A., 1987. Kinematic indicators on active normal faults in
western Turkey, J. Structural Geology, 9, 573-584.

Hellenic Army Geographical Service, 1:50,000 Map Sheet "Elefsis", 1992.

95/125



Hellenic Army Geographical Service, 1:50,000 Map Sheet "Kifisia", 1988.

Hellenic Army Geographical Service, 1:250,000 Map Sheet "Khalkis", 1978.

Jackson, J., and Leeder, M., Drainage systems and the development of normal
faults: an example from Pleasant Valley, Nevada. J. Structural Geology, 16, 1041-
1959, 1994.

Katsikatsos, G., La structure tectonique d' Attique et I' fle d' Eubee, Proc. Vth Coll.
On the Aegean Region, Athens, IGME Publications, 1, 211-228, 1977.

Katsikatsos, G., Mettos, A., Vidakis, M., and Dounas, A., 1986. Geological Map of
Greece (IGME series), Athinai — Elefsis Sheet.

King, G. F., Stein, R. S., and Rundle, J. B., 1988. The growth of geological structures
by repeated earthquakes. 1. Conceptual framework. J. Geophysical Research, 93,
13307-13318.

Marinos, G., Katsikatsos, G., Georgiades-Dikeoulia, E., and Mirkou, R., 1971. The
Athens’ schists formation. |. Stratigraphy and Structure. Annales Géologiques des
Pays Helléniques, 23, 183-216.

Mettos, A., loakim, Ch., Rondoyanni, Th., 2000. Palaeoclimatic and palaeogeograph-
ic evolution of Attica-Beotia (central Greece). Geological Society of Greece Special
Publication, 9, 187-196.

Morewood, N. C., and Roberts, G. P., 2001. Comparison of surface slip and focal
mechanism slip data along normal faults: an example from the eastern Gulf of Cor-
inth, Greece. J. Structural Geology, 23, 473-487.

Papadopoulos, G.A., 2000. Historical earthquakes and tsunamis in the Corinth Rift,
Central Greece. National Observatory of Athens, Institute of Geodynamics, Publ. No
12, Athens, 128p.

96/125



Papadopoulos, G. A., Drakatos, G., Papanastassiou, D., Kalogeras, |., Stavrakakis,
G., 2000. Preliminary results about the catastrophic earthquake of 7 September 1999
in Athens, Greece. Seismological Research Letters, 71, 318-329.

Pavlides, S., Ganas, A., and Papadopoulos, G., 2002. The fault that caused the Ath-
ens September 1999 Ms=5.9 earthquake: Field Observations. Natural Hazards, 27,
61-84.

Pomonis, A., 2002. The mount Parnitha (Athens) earthquake of September 7, 1999:

a disaster management perspective. Natural Hazards, 27, 171-199.

Roberts, G. P., and Ganas, A., 2000. Fault-slip directions in central and southern
Greece measured from striated and corrugated fault planes: comparison with focal
mechanism and geodetic data. J. Geophysical. Research, 105, 23443-23462.

97/125



List of Figures

Figure 1. Geological map of the Attica area, Greece modified after IGME, 1989. Thin
black lines with ticks represent normal faults. Thick dashed line indicates a thrust
fault. Boxes indicate locations of 1:5000 mapping (1. Phyle, 2: Avlon-Maliza, 3:
Thrakomakedones).

Figure 2. Geological Map of the Phyle area, Attica, Greece.

Figure 3. Field Photograph of the main branch (segment) of the Phyle fault. View to
the East. White arrows point to fresh slip surfaces.

Figure 4. Field Photograph of the normal fault plane comprising the second branch
(segment) of the Phyle fault. The ancient fort of Phyle can be seen in the back-
ground. View to the northwest.

Figure 5. Field Photograph of the third branch (segment) of the Phyle Fault. View to
the northwest. The bottom photographs show fresh stripes along the base of the
scarp with a thickness of about 50 cm.

Figure 6. Field Photograph showing slip surfaces along the third segment of the Phy-
le normal fault. View to the east. Bottom photograph shows close-up view of the fault

plane with down-dip striations.
Figure 7. Neotectonic map of Maliza area.

Figure 8. Field Photograph Spring 2001. Overview to the west of the Avlon Fault.
Figure 9. Field Photograph of the Maliza rupture (March 2001). Height of scarp is
about 4m. This is locality N5 on the map shown in Figure 8. View to the south. (bot-
tom) Line drawing of top Figure. A indicates fault gouge, B indicates scarp curvature
(3.6 m) and C points to the trend of the slip vector. Thick gray line near D indicates
limit of increased carstic erosion.

Figure 10. Field Photograph of the N5 locality along the Maliza rupture (March
2001). Close-up view of the fault plane showing down-dip striations. View to the
south.

Figure 11. Field Photograph of the eastern end of the Maliza rupture (March 2001)
near the national motorway. Height of section is about 5 m. View to the east. The
high-angle fault dips to the north and it is seen to separate Neogene beds (left) from
limestone breccia (right).

Figure 12. Field Photograph of the Maliza rupture (March 2001) at locality N20 (see

Figure 8 for local geography). Height of scarp exceeds 5 m. View to the south. (bot-
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tom) Close Up of locality N20 showing systematic variations in scarp roughness from
bottom to top. Fresh stripe at the base ranges in thickness between 20-30 cm.
Figure 13. Neotectonic map of Thrakomakedones

Figure 14. Field Photograph — Overview

Figure 15. Field Photograph of locality N6 along the Thrakomakedones Fault. Black
arrow indicates sense of motion along the slip surface. Inclined box indicates size of
cataclastic zone. Note hammer for scale. View to the northeast (July 2002).

Figure 16. Quantitative stress analysis along the Phyle Fault (top) and Avlon Fault
(bottom). Left: Striated slip surfaces are presented in lower hemisphere, equal-area
stereographic projection as major circles. Slip directions are shown with black ar-
rows. Middle: Application of right dihedron method (Angelier and Mechler, 1977)
where black is the area of 100% containing s1 (or P) axis and light colour areas
(dots) containing the s3 (or T) axis. Notice the 95.3% probability for this dataset due
to the highest curvature of the Avlon fault plane. Right: Determination of the principal
stress axes by the method of Caputo and Caputo (1988), major axis of sl (triangles)
intermediate axis s2 (circles) and minor axis s3 (squares). P — T axes are in black

symbols, CSM axis are in white symbols, respectively.
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Evepya piypara otnv NMapvnoa: KivnuaTtikig Kai
Mapapdépewon

Ikavac A, MauvAidne =2, Mamaddmoudoc I}, Baikaviwrne 5.2,
Mamaiwdvvou 2.2, Sumépac 5.2, AAeEavdpric A-I~.

1. Ml'ewduvapikd lvoTitouTo, EBvikd AoTtepookoTreio ABnvwyv, Aogog Nupewy, 11810
Abnva.

2. Tunua Mewhoyiag, AMNG, Ocooalovikn 54006.

H veotekTovikr doun TnG MNMdapvnBag xapaktnpifetal atrd Kavovika pry-
MaTa pe Kupieg dlieubuvoelic ABA-ANA kai BA-NA. Ta priyuata tng TTpwtng
d1evBbuvong epgavifouv caen evepyoTnTa, OTTWG BEIXVOUV TA TEKTOVIKA, POP-
@OTEKTOVIKG dedopéva, n TTpdo@arn oeiopikOTnTa (1999) Kal Ta avTioToIXa HO-
vTéAa €6aQIKNG TTapaudpewaong. Eival utrelBuva e1Tiong yia Tn dnuioupyia Kai
avamTugn Twv MAgloTeTapToyeEVWY Aekavwyv Tou Opiacaiou, PUAng, A@Idvwv
kal Aulwvag. Ta veotekTovika priydwata BA-NA cival utrelBuva yia Tov oxnuao-
TIOMO TNG Aekdvng Axapvwv-AegkeAeiag (TTaAaidTepa KpaoTredIKA TNG Aekdvng

Twv ABnvwv).
H kivnuaTikr) avdAuon Twv agévwv Tdocwv Pe TN HEBodO Twv "0pBwv diEdpwv

ywviv" Kal Tou "uéoou kaAutrepou tavuaTh 1dong" €9e16e OTI TO €QEAKUCTIKG TTEdIO
QuAAg kal Auhwva €xel yevikd TTpooavaToAiopué BBA-NNA kai gival atréAuta cuppa-
TO PE TOUG UNXQVIOUOUG yéveong TNG CEIOMIKAG akoAouBiag Tou 1999. To priyda TnG
QuAAg, xapToypaerndnke o€ kAigaka 1: 5.000, éxel koG 11 xIAIoPETPWY Kal SlaKpi-
VETQI O€ TEOOEPA UTTOTTAPAAANAG TUAPOTA (Segments) PE JEYAAUTEPO TO VOTIOAVATO-
AIKOTEPO €€’ AQUTWV KOVTA oTnV TTOAN TNG PUAAG. ZTNnV TTEPIOYXT TWV OPAKOPAKESOVWY
TO TTEPIBWPIAKO PAYHA, TTOU ETTIONG XapToypa@nonke ag KAipaka 1: 5.000, éxel PrKog
4 YINOUETPWYV KAl KATAKOPUPO AApa TouAdxiotov 600 pETPpWY, OTTIWG TTICTOTIOIEITAI
atré TNV UTTapén veoyevwy ICNUATWY OTO 0TABEPO TOU TEPAXOGS (BOpEIa TwWV eyKaTa-
otaoewv Tou EOT -"TeAegepik"), dev TTapoucidlel evoeigeig TTpdo@atng dpaaong, aAAd
XOPOKTNPICETal OTTO pia eKTETAUEVN PnElyevh Cwvn, oTNV OTToia o@eilovTal KaTa £va
MEYAAO TTOOOOTO Ol EKTETAUEVEG CNMiEG Tou aelopou Tou 1999. To pAyua Tou Auhwva
EXEl MAKOG 22 XINIOUETPWY, WOTOCO O TTPOCQPATEG ETTAVAdPACTNPIOTTOINCEIG (A€I0-
OMEVEG TEKTOVIKEG ETTIPAVEIEG) TTAPATNPOUVTAI OTO KATEPYXOPEVO TEPAXOG OTNV TTEPIO-
XN «MaAiIfa», ye KUPTA yewpueTpia Kal pAkog 3,5 xIAopéTpwy TTepiTTou. O1 VEEG AUTEG

TEKTOVIKEG ETTIPAVEIEG TEKUNPIWVOUV TNV EVEPYOTNTA TOU PRYMATOG KAl £VIOXUOUV TO
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MOVTEANO TNG «METAVACTEUCNG» TWV EVEPYWY PNYHATWY TTPOG TO ECWTEPIKS TNG ICNMO-

TOoyEVOUG AeKAvVNG TOUG.

H epyacia autr ekmovBnke ora mAaioia Twv mpoypauuarwy tou OAZTT (2000-2002)
“NMaAaiooeiocuoroyikhp Epeuva ora Evepyd Phyuara BoABne kai Qpwrrou-AuAwva-
KamapeAdiou” (E.Y. 2.MauAidng) kai "EkTiunon twv XapaktnpioTIKwy ToU O€iouoU tng Abnvag
7/9/99"(E.Y. K.Makpd1ouAog).
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PRELIMINARY PALAEOSEISMOLOGICAL RESULTS FROM THE KAPAREL-
LI FAULT (CENTRAL GREECE).

S. PAVLIDES?, I. KOUKOUVELASP®, Ath. GANAS®, S. KOKKALAS®, I. TSODOU-
LOS®, L. STAMATOPOULOSP, Ch. GOYNTROMICHOU® and S. VALKANIOTIS?.

a Department of Geology, Aristotle University of Thessaloniki, GR-54124, Thes-
saloniki, Greece

b Department of Geology, University of Patras, 265 00 Patras, Greece

c. Institute of Geodynamics, Athens Observatory, Thession, Athens.

d. Earthquake Planning and Protection Organization of Greece.

The roughly E-W trending Kaparelli-Plataies Fault is a segment of the greater Pla-
taies-Avion-Oropos fault zone (Beotia-Attica). It is located along the eastern end of
the Corinthian Gulf and was activated during the third event of the February-March
1981 Alkyonides seismic sequence (Ms 6.7; 6.6; 6.4). The ground offset was 70cm,
although some values of more than 1m have been reported too, and the slip vector
was 200-220 °/60-70 °. This presentation is a brief account of our approach to search
the seismic history and to resolve slip of the Kapareli normal fault, in terms of trench-
ing technigues, tectonostratigraphy of fault-related colluvial deposits and dating pal-
aeoevents. Three (3) trenches have been excavated across the 1981 fault trace.
They are oriented perpendicular to the fault strike, and are located in Holocene de-
formed sediments (colluvium), in contact with bedrock limestone. Trenches have
lengths of 15 to 30 m and depths of 2-4 m and their walls were mapped in scale 1:20.
The KAP1 comprises a sequence of clay, sand, colluvial wedges and soil. Trench
KAP2 and KAP3 trenches constitute of typical colluvium (unconsolidated angular
limestone fragments and soil), which includes occasionaly tile fragments, some char-
coal and pottery fragments. Based on colluvium tectonostratigraphy mainly, deposi-
tion of sedimentary layers, formation of soil, and small displacement of few horizons,
three at least faulting seismic events were identified.

Although previous works have shown that the fault was activated approximate-
ly 3 times during the last 20 ka years and remained quiet for 10 ka years our prelimi-
nary results from the trenches KAP1 and KAP2 show that colluvium sedimentation is
8,330 + 50, 6,280 + 40, 4,870 + 40, 1,410 £ 40, and 1,250 £ 40 yr YBP+1 (Radio-
carbon analysis results and Stable Isotope Ratio analysis -**C) and they are associat-
ed with colluvial earthquake-related wedges. In the KAP1 trench the last (1981) even
is clearly shown within a greater fault zone of 3m width. The hangingwall block of the
reactivated fault strand during the 1981 event comprises a strongly rotated (>60°) sed-
imentary sequence corresponding with cumulative fault deformation.

Acknowledgements: This work, which is in progress, has been supported by
OASP (Earthquake Planning and Protection Organization of Greece).
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ACTIVE FAULT GEOMETRY AND KINEMATICS IN PARNITHA MOUNTAIN,
ATTICA, GREECE

Ganas, A. (1), Pavlides. S. B. (2), Valkaniotis, S. (2), Papaioannou, S. 920, Sbo-
ras, S. (2), Alexandris, A. G. (2), and Papadopoulos, G. A. (1)
(1) Institute of Geodynamics, National Observatory of Athens, Lofos Nymfon,
118 10 Athens, Greece,
(2) Department of Geology, Aristotle University of Thessaloniki, Thessaloniki
54006, Greece (aganas@gein.noa.gr)

The Parnitha mountain range lies in between two Quaternary rift systems
in central Greece, the Gulf of Corinth Rift, and the Gulf of Evia rift. We suggest
that the mountain was formed by footwall uplift along major normal faults striking
WSW-ESE and NE-SW. We investigated the geometry and slip rates of normal
faults bounding this mountain range by field mapping in 1:5000 scale. We calcu-
lated comparable mean slip rates (0.16 to 0.24 mml/yr) for all mapped faults how-
ever, we suggest that the WNW-ESE structures are more active during Late
Quaternary because of abundant field evidence of recent movements along slip
surfaces. Stress axes analysis show a regional NNE oriented, tensional stress
which is compatible to the focal mechanism of the Athens 1999 earthquake. This
indicates that the mapped faults are active under the same stress field for at least
the 1-2 Ma.
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23.2 | n | 6.0

OnBa

AJ97

1914

10 17

06:22:32

38.3

23415 | 6.0

Onpa

CP86

1938

07 20

00:23:35

38.3

238 |5 | 6.1

QpwTdg

CP86

ZYAAOIH NEQN MNPOTOMENQN MHION (MN.X. EGHMEPIAEZ, YT XPO-
NEZ MEAETEZ) NOY ANA®EPONTAI ZTA MAKPOZEIZMIKA AMNOTEAE-

ZMATA TOY ZEIZMOY.

EKTIMHZH THZ MAKPOZEIZMIKHZ ENTAZHZ (I) MOY MNPOKYTMTEI BA-
2El TON ZYTKENTPQOENTQN ZTOIXEIQN ZE KAIMAKA MODIFIED

MERCALLI

ZHMANTIKH BEATIQXH THZ2 EIKONAZ TOY
MAKPOZEIZMIKOY MEAIOY TON YINO MEAETH

ZEIZMQON
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a

o 11/23 Maiou 1893 — Onfa

Néeg Tnyég:

v
v
v

Mntodtroulog (1893) [M]

TpikaAivog (1972)

Epnuepideg Tng emoxng (Akpomohig 13.5.1893, 14.5.1893,

16.5.1893, 18.5.1893).

ATTOTEAEC AT

O ociouds karéppiwe ek Oeueliwv
repitrou 100 amd ra 1200 ormrinia.
2U0uQwva Ue TTANPOYOPIES nNxavi-
KoU 800 orritia KatéoTnoav ETIKIV-
ouvwg eroludpporra, 200 eixav
avaykn UeyaAng emokeuns kair 200
émperre va emdiopbwbouv (auvo-
Ao 1200 orritia).

Karamrwoeic  mToAMWY  OIKIWV.
loAéC olkie¢ katéaTnoav akaroi-
knteg. Or emi tng odou Mvddpou
VEOOUNTES OIKIEC Kal AAAEC OIKiES
og dAMec odouc kareoTpapnoav
avemavopbwrtwg, macai O ol
vEOOUNTES Kal TTAAQIEC OIKIES OIgp-
paynoav. 20uewva UE ETTIOTOAR
vovounxavikou 1mpo¢ Tov YIToupyo
Eowrepikwv 0Aeg o1 didpopes ol-
KOOOUEC KATEOTNOAV AKATOIKNTEG,
ue egéaipean eAdyxioTrou apiBuou
OIKIWV. TTOAAEC UOVOOPOYES OIKIEC
KaréoTnoav akartoikntes, Kabwg¢
‘nrav memMaAQIWUEVES.

MnynR TéT1roGg
M Onpa
TuTtOG
M Mupi
TuTtOG

2€ ouvoAo 300 oikiwyv, or 150 Ka-
reoTpdenoav TeAEIWG.

Karaotpapnke teAciwe. EBAGBnoav
avw Twv 150 oIKIwv, €K TwWV O-
Toiwv Karroieg érabav Téroia pry-
Hara woTe Ta ECWTEPIKA Blaxwpi-
ouara KAaTérreoav Kai EUEIVav [IOVo
ol 4 géwrepikoi Toixol. Oudeuia ol-
Kia éueive aBAaBng. MAciorar 6 w¢
TaAQIEC KAl KAKWC OIKOOOUNUEVES
Karéppeuoav o€ owpous AiBwv. Or
TTEPIOCOTEPES OIKIEG TTPETTEI VA KA-
76AQPICTOUV

15.5.1893,
on’ Ae°
38.3 | 23.32
2
38.3 | 23.32
3
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o 17 OkTwRpiou 1914 — ORBa

Néeg Trnyég:

v' TouAavdpng kai AiyivAtng (1914) [-A]

v’ E@nuepideg Tng €mmoxng
8.10.1914, 11.10.1914)

(AkpOTIONC  5.10.1914, 6.10.1914, 7.10.1914,

TOTTOG

AtroreAéopara

o

Pn

NOA

T0-
oG

Onpa

Karéppeuvoav 20 oikie¢ Kal TTOAAEC kaTéoTnoav
akaroiknteg. MNoAAéc odoi uréornoav kabilnon.
H 0d6¢ ABnvwv mapoucialel pnyuara cofapd
01011 o1 TTNAIVOI OWARVES TOU UdpaywyeEiou &-
Bpavobnoav umd TV ynv Kai 10 U0wpP ETANU-
UUpICEY QUTAV. 2U0UQWVA UE UTTOUNXAVIKO Ol
oIkie¢ e BAGBec givar 250.

lNoAAG orritia karéppeuoav kai aAAa dieppayn-
aav.

Aev umrdpxel oTTiTi ToU va unv Emabe pnyua n
GAAn @Bopad. O TEPIOTOTEPES OIKIEC, OOEC OEV
émeoav, Karéatnoav eroiudpporres. O1 ueyaAo-
TEPEC CNUIEC TTAPOUCIAOTNKAY OTO avATOAIKO
HEPOC TNC TTOAEWC, OTTOU ETTECAV TTEPIOTOTEPES
amré 25 oikieg. EBeBaiwdn 611 OAeC o1 oIKieg TOU
avaroAikoU Tunuarog émeoav aveaipETws. 210
KEVTPO, KOVTA aTnV ayopd, £Tecav ol 10ixol aA-
Awv 15 OIKIWV Kal KATAoTHUATWY. ATTO TIC EK-
KAnoie¢c n Mntpo1roAic umméoTn OTO UECTOV TPO-
UEPS pNnyua, eV K Twv dNUOTIWV yPapEiwv n
E@opia kai 10 tnAgypageio avaykaornkav va
uerakouioouv o€ mrapamnyuara ornv o0do [liv-
Odpou. 21ic 12 Kkai TéTapTOo GAANn uia oeiouikn
o06vnon ouvréAeae aro va méoouv dAAa dUo Ka-
raoriuara. O1 mnAivol CwARVveES Tou udpaywyei-
ou avoiéav k@rw arroé 1n yn Kai 10 vepO, 600 dev
épxeral BoAouévo, dieokopTTiodn ota Eykara NG
yns Movo 30-40 oikieg givar karoiknoiues. MNepi
ni¢ 150 karéppeuoav ek Beueliwv..

38.3

23.3

r-A

TG-
oG

ZXNHaTapl

Ao nic 180 oikie¢ moAAai karacTpaenoav Te-
Agiwg. Ta &€ oiknuara twv umraAAnAwv Tou oi-
OnNpodpOUoU KATECTNOAV AKATOoIKNTA.

2oBapdrares CnuiEc. Karaotpapnoav OAeC ol
oikie¢.Emi 180 oikiwv povo 5 gival KaToIKAOIIES.

38.3

23.5
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o

Mnyn TOTTOG AtroteAéopara | ®N

Ae°

r-A Bayia Karaorpemmikos. Ta kripia tou oraBuou karé- | 8-9 | 38.3 | 2
ornoav groludpporra. Ek twv 580 oikiwv gow- 2 8
6noav uoévo 17 or Aoirai karéppeuoav 1 OlEP-
paynoav eMKIVOUVWG. 2UYKEKPILEVA KATEPPEU-
oav 30 kai 10 dNUOTIKO OXOAgEio appévwv Kai
oigppaynoav 150. 20upwva e UTTOUNXAVIKO Ol
oIkies e BAGBe¢ givar 50.

To- Karaorpapnke oAdkAnpo. OAn n ayopd kai ta
1[0]S oxoAcia karéppeuoav. Aev Eucive oikia atn 6éan
ng.

3.1

20 louAiou 1938 — QpwTrdg

Néeg Trnyég:

v' Adnpocicuta oeigpoAoyIKG SeATIa Kal TNAEypa@ruaTa TTou e0TAANCav JUETA TO
o€Iouo oTo EBvikd AoTepookoTreio ABNVWYV e TTANPOPOPIES yIa TO ATTOTEAE-
OMATA TOU OEICOU O€ DIAPOPES TTEPIOXES TG EANGDQG.

v Eg@nuepideg Tng emroxng (EAEuBepov Brua 20.7.1938 kai 21.7. 1938; Kabnue-
pivi) 21.7.1938; Mpwia 21.7.1938)

Mnyn TOTTOG atroTeAéouaTa I oN°

Ae°

ToTmog QpwTTég OAec o1 oikiec kareppeuoav N karéarnoav €roi- | 8-9 | 38.30
uépporres. AvBpwriva Buuara. O vadg tn¢ Kol-
HNOEWS BOeoTOKOU TOU XWpPIoU TTapouciace
PWYUEC UEXPI TOU £O0AQOUC Kal KATEOTH ETOI-

HOPPOTTOC.

23.75

TuTtTOG 2KOAa Q- | Karéppeuoav QpKETEC OIKIES Kal OAe¢ oxedov | 8-9 | 38.33
pwTTou oieppaynoav. 2 AAAeC oikiec katémeoay o1 Ew-
TEPIKOI TOiXOI, Ol TTPOCOWEIS Kai LBAETTEI KAVEIC
Ola XAOUATWV TO EOWTEPIKO avérragov. Ta Kri-
pIa yEPVouv TTPOS TN yn. 2€ GAAEC OIKIES KaTé-
Teoav e yOOUTIO TPOUEPO OI OPOYES Kal Kara-
KaAuwav ta mavra. To ouykpOThua Twv QUAQa-
Kwv tTapouaidler Tpayiky own. H Boépeia mAsu-
PA TOU KEVIPIKOU KTIpiou Katéppeuae €€ oOAo-
kAnpou. Or 6 GAAoi ToixoI Kai Ta UIKPOTELA KTi-
pia utmréarnoav Babeiéc pwypés. To eEwTepIKO
TTEPITEIXIOUA TWV QUAQKWYV TTOU QTTOTEAEITO aTTd
UTTETOV-QPUE 1) KATEPPEUOE ) UTTEDTN PHYUA UE-
Xxp! 10 £0agog. O vaodg Tou xwpIloU KatéEPPEUTE
Kard 10 ueyaAuTepo péPOS Tou, To O UTTOAOITTO
givar eToiuéppotro. 53 oikoyéveieg Eueivav doTe-
ves. Yrmipéav avBpwrmiva Buuara.

23.78

TuTtTOG Néa MaAd- | Karéppeuoav OAec axedov o1 OIKie¢ Tou xwpiou | 9 38.32
TIO Kai utrnpéav avBpwrtriva Buuara.

23.80
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Mnyn

TOTTOG

ATTOTEAEO AT

o

Ae°

TuTt0G

XaAkoUTol

A0 1 65 oikie¢ udvo 2 nn 3 duvavrai va karoi-
knBouv, evw AGAAec Kkardakeivrar oTa €PETIa N
éxouv urroaTei averravopBwres BAGBeg. OAo 10
XWpPIO @aiveTal va Exel avaokagei AOyw Twv
TTUKVOTATWV PWYHWY TaS OTroiac €xel UTTOOTEN
10 £0a@o¢. Ao TTOAAEC pwyuéc Tou £064pouC
avéBAule uéxpr mpwiag Bepud Udwp. 210 ON-
UEio TNEG 000U TNC ayouans TPo¢ T ZKAAQ Kai
ETTI IKAVAC EKTACEWS TO £0a¢@o¢ Oleppdyn TTEPI
v 5n mpwivi. EK twv pwyuwv autwv avéBAu-
(e Bepudraro UOwp, 10 O1T0I0 £€NKOVTICETO €I
uéya uwocg. To Udwp mapéoupe €K TOU KATWTE-
POU oTpWUATOC TOU £04QOUS Astrrny Guuo, n
orroia dn KaAUTTTEl €IC TTOAAG onueia 10 KaAAl-
epynuévo €6a@oc. Mepikéc ammd TIC pwyuES TOU
£04@poug éxouv LEyaAn ékTaon Kai Gvolyua evio-
TE LEXPI 1/2 éTpO.

8-9

38.33

23.73
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