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FEEQAOINIKO KAGEZTQZ THZ NHXOY KPHTHZ

EIZArQrH

2760 Kepahao autd yivetat pia B1IBAIOYPAPIKY avackOmnon Twv KUPLOTEPwV
EPYACIWV TIOU aoXOATOnKav pe Tnv WnUAToyevn Kal TEKTOVIKY 0TOpia TNng
Kpritng kata 1o Av. Kaivolwiké aiwva, dnhadr Ta teAeutaia 23 ekatoppupla
Xpovia mepirou. Ma tnv katavonon g oTopiag I(NUATOYEVECEWS Kal TS
TEKTOVIKIG £€elifewq TG vricou Kpritng katd tn Sidpkeia tou Kawvolwikou
awva eivar arapaitntn N avapopd OTo  YEWSUVAUIKG KaBeoTwg Tng
gupUTEENG MEPOXAG Tou Atyaiou. M'autdv Tov OKOMO TOAAEQ YEWAOYIKES
gpeuveq €AaBav xwpa Oxi pévov oty vrico Kpritn aAAG Kai OTIQ YEITOVIKES
™G TEPOXES. AKOAoUBwWS, ouvoyilovTal Ta THO ONuavTIKa anoTeAéopata
QUTWV TWV EPEUVQV.

H vicoq Kpitn Bpioketar otnv mepioxn tou voTiou Alyaiou (EANGSa). AuTika
ouvopelel pe To vnoi twv KuBnpwv kat avatoAlkd pe ta vnold Kdaooog,
KaprniaBog kat P8dog. Autd ta mévte vnold artoteholv éva TtoEo, To EAANVIKG
TOEO 1) TO TOEO Tou Alyaiou, To omoio yapaktnpiletal amé pia smprkn Sopun
TEKTOVIKNG TAPPOU (ANGELIER, 1976) kal ouvdéel Tiq TEKTOVIKEC Bopéc Tng
MeAomovvrioou pe autég Twv Taupidwv otnv voTa Toupkia.

Mpog Boppav n viicoq Kpntn xwpiletal and ta vnoid twv KukAadwv pe 1o
Kentikd mélayog 1o omoio amoteAel pia pnEiyevry Aekdvn pe SievBuvon
nepimou A-A kai n onoia yivetal mo pnxn NpPog avatoAdg (amé 2500 pérpa
oc 1300 pétrpa B6aBog). Mpog votov, To KpnTikd meplBwplo optoBeTeitat amnod
TO ovotnua t™e EAAnvikhie Tagppou.

H Avwkaivolwikny eEEMEN g Kpritng Xapaktnpiletal and tnv mpoq Boppdav
urnoBuBion g Agpikavikig MAdKag KATw amd Tnv AlBdopaipa Tou Alyaiou
(MAKRIS,1977; MCKENZIE, 1978a; PAPAZACHOS & COMNINAKIS, 1978; LE PICHON
& ANGELER, 1979), (Ex. 1). KaBw¢ n A@piKavikiy NMAGKA HETaKveital mpog
Boppdv, Bldpopeq MeTaATOMIOEIQ KATA HAKOG Tou prypatoe tne Nekpne
@dakacocag Tmpokahouv oupmieon peTakl e ApaBikne kat Eupaoiatikng
riAakag (MOLNAR & TAPPONIER, 1975). Auth n diepyadia £Xet wg AMOTEAEOUA
™v mayxuvon g AiBoogaipag TG Avatohkkie Toupkiag. EmmAdov, ot
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AMBoopalpikéq TAGKeg Tou Atyaiou kat tTng AvartoAiag wBolvtal TpPog TaA
OUTIKA TIPOKAASVTAG TnVv EMEKTAON TNG TePIOXNG Tou Alyaiou Tpog Thv
AvatoAikny Meodyelo (enéktaon Adyw Baputnrag) (MCKENZIE, 1972; MCKENZIE,
1978a; LE PICHON & ANGELIER, 1979; ANGELIER et al, 1981). H enéxktaon
Adyw Baputnrag (gravitational spreading) tTng meploxnig Tou Alyaiou mpog v
AvatoAikry Meodyelo anodbelkvietal and v napoucia £vég mukvou Oiktuou
Kavovikwv pnypatwv (Av. Meiokaivo) Kal SOHWV TEKTOVIKWV KEPATWY Kat
Tappwv (horst and graben), (Ei. 2), (AUBOUIN & DERCOURTM 1965, AUBOUIN,
1971, MCKENzIE, 1972; MCKENzIE, 1978a; LE PICHON & ANGELIER, 1979;
ANGELIER et al, 1981).
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Eix. 1. ['evikevuévn oxnuatikn toun ing vornas Aryalikng nepioxng rnov
napovoidzer n zédvn BuBicews twv EAAnvibev (LE PICHON & ANGELIER
1980)

EEaitiog TOU E£QPEAKUOTIKOU TEKTOVIKOU KABEOTWTOG TIOU EmKpatel otny
neptoxr tou Atyaiou, n teAeutaia ugpiotatal oradepry 8UBion. MapdAa autd To
EAANVIKG TOEO KaBwg kal n Kpnitn mnapoucialovtal avuPwpéva oe oxéon He
o Kpntiké néAayoq npog Boppdv. Ot ANGELIER & LE PICHON (1980), ANGELIER
(1981), LE PICHON & ANGELIER (1981), ANGELIER et al (1982), urtootnpiCouv
ot autr) n avigwon tou EAAnviKoU TOEou opeileTtal o €va UnXaviopd Katd
Tov oroiov (ipara petakivouvtat amd tnv umnoBubifopevn mAdka (AQPIKT)
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yla va oxnuatioouv to Kawvoupylo unéBaBpo tou EAANVikoU togou (BARTON et
al, 1993).
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Eix. 2. Texrovikds xdptng pe ta pnyuara tng nepioxns rov votov Aiyaiov,
ovupwva pe tovs ANGELIER et al (1982) kai PETERS (1985).

AvTifeTq, yewAoyikd Sedopéva svigxiouv Tnv Aroyn OTI TEKTOVIKEG KIVHOEIQ
oupriéoswg mBavov va €nalgav onoudaildtepo POAO OTNV MEPIOXN NG
Kpntng amd 6Tt otnv undloinn neploxn tou Atyaiou (ANGELIER ef al, 1982;
Kopp & RICHTER, 1983; FORTUIN & PETERS, 1984; MEULENKAMP et al, 1988,
POSTMA et al, 1983). Ot mpoavapepOUevol €PEUVNTES CUOYETIOQV TNV
TIPOEAEUOT] TNG OUMMIECEWS HE TO VYEVIKO E£QEAKUCTIKO KABEOTWS NG
ABdopaipag tou Aryaiou (meplioxy TG Kpntikng ©dlaccag) ki Ox1 He
Olepyaoieg unoBuBioewqg. Ot MEULENKAMP et al (1988) avagpépouv OTL 0O
ePeAKUONOg Eekivnoe mpiv and 12-11 Ma ki eixe daueon oxéon He T4
TeAeutaia  OTd@dla TG OUYKpoUCEWwSG  METAEU  Twv  TAGKQWV  TNQ
Appikig/ApaBiag kat ™g Toupkiag. Mpopavwg o évag pnxaviopég Oev
artokAeiel Tov AAAO Kat acparwg dev Uopoupe va anokAeicoupe TN cupBoAn
Kat Twv TPV dlepyaciwv oty ndayxuvon Kat avigwon tng Aledopaipag otnv
nteptoXn) Tou EAAnvikoU TéEou kat Tng Kpritng.

ErunAgov, n yewAoyia ¢ viocou Kpntnge n oroia amoteAei TURpa g
NMelpWTIKAG AlIBoopaipag Ttou Atyaiou, Yapaktnpiletar and T Onutoupyia
ICNHATOYEVWV AEKQVWV OTO EUMPOOBIo HEPOG TOU TOEOU OUYKAICEWS TWV
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nmiakwv (forearc basins), ol omoieq propei va Snuiloupynenkav ard To Av.
OAryokatvo péxpt to Medkaivo (MEULENKAMP et al, 1988) fi kal vwpitepa (DE
BOER, 1989), (E. 3). ' auTéq TIG AekAveg EMIKPATOUV EQPEAKUATIKEG KIVACEIQ
(DROOGER & MEULENKAMP, 1973; ANGELIER, 1978; LE PICHON & ANGELIER,
1979; ANGELIER ef al, 1982; MERCIER et al, 1989). Zuppwva pe Toug Bioug
EPEUVNTEG Ol AEKAVEG QUTEG Xapaktnpifovtal and IGANaTa NrelpwTikd HEXPL
8a6idc Odlacocag Ta omoia Sev  eival  XAPAKTNPIOTIKA AEKAVWV  TIOU
dnuoupyouvTal oto eunpdcBio TuRua TtéEou. Me Aiya Adyia, mapoAo Tou ol
VEOYEVEIQ Aekaveg Tng vAcou KpAtng eival TomoBetnuéveg o0TO £unpoabio
TURHA Tou TOEOU OUYKAICEWS TwWV TAGKWY, N TIPOEAEUCT] TOUC KABWS Kal Ta
Wnpatd touq €xouv pAAAOV peyaAUTepry OXEOn He Ta avtioToixa Twv
AEKavwv Tou TomoBeTouvTal OTO MEPIBWPLO0 TNG TAAKAg Tou Alyaiou.
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Eix. 3. O veoyeveis Aekdves tng Kpritng Bewpouvrar Aekdves tov eunpoobiov
nuarog tov tofov e€aitiag tng 1ektovikng tovs Béoews (HALL et al
1984).

TO EAAHNIKO TOZO 1 TOZO TOY AIFAIOY (the Hellenic Arc).

H 15éa ™™g unoBubicewq g mMAAKag Tou Atyaiou JlaTUNWONKE yia TPWTN
popa otn didpkela Tng dexaetiag Tou 70.

O MERCER 10 1979 npdteive évav oplopgd yia to TOE0 Tou Atyaiou Kat
OXOAiaoe e apKeTA KPITIKO TPOTIo TA HEXPL TOTE undpxovta mnpdturta mou
agpopouoav otnv eEEAIEN Tou Atyaiou.

To EAANVIKG TOEo xwpiletal og SUo Turpata: To eEwTtepikd EAAnVIKG ToEo To
onoio optoBeTeital mpog voTov amd pia tappo, ™ EAAnvikn Tdgppo (Hellenic
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Trench; ANGELIER, 1979; LE PICHON & ANGELIER, 1981; HUCHON et al, 1982), n
ortoia €xel péyoto B8abog 5.093 m, kal 1o eowTePIKS EAANVIKG TOEO 1 aAAIWGg
"KukAabiké Toéo", 1o omolo amoteAei €va evepyd nNPACTEIGKG TOEO
aoBeotahkalikou xapaktipa. H ©dlacoa Ttou Alyaiou artoteAeital and
Aekaveq mou Bpiokovtal HeTaEU TOUu eEWTEPIKOU KAl TOU E0WTEPIKOU W
Kukhadikol TOEou Tou Aryaiou (inter-arc), kaBwg kai amd Aekdveg TIOU
Bpiokovral otnv omoBotdppo, Bopela TOU nPaiotelakol TéEou. Ta kupla
XapaKpIoTIKA autwv Twv Aekavwv eival oTL mapoucialouv  avwpalicg
Bouguet kat BeTIKEG 1000TATIKEG QVWHOAIES, HAYVNTIKES avwpalieq kupiwe
OTO NPAIOTEIOKO TOEO kal otn AekAvn Tou BOpelou Aryaiou, kabwe Kai
onuavTtiky Beppikny porl. O PAo6g NG MAGKag Tou Alyaiou gival NREIPWTIKOC
aAAG aioBnTd Aenttog egattiaq Twv pnyudtwy oto Bopelo kat oto voTio Alyaio
(86aBog Tng aocuppwviag Moho: 30 kat 20 km avtiotoixa). Notia Tou
EAAnvikou Toé&ou, n ABoopalpa dev mapoudldlel Ta XAPAKTNPIOTIKA £vOC
TUTTIIKOU WKEAVEIOU QPAOIOU aAAG HAAAOV £VOQ evDIAEooU, APKETA AertTou,
NEPWTIKOU turou, gAotou (BIJON et al. 1976).

Exouv yivel MOAAEq mpoomaBeieq avamapacTACEwS TNnG YewdUVAUIKAG Kal
VEOTEKTOVIKNG eEeAi&ewq Tou TOEou Tou Alyaiou (ROBERTSON & DIXON, 1984,
STANLEY & WEZEL, 1985):

Mpwtog o MCKENZE Tt0 1972, mpoteivel éva ouvotnpa amd NOAAEQ
HIKpOTIAGKEG pEoa oto omoio n olykpouon TnG apabBikng TAAGKAg He Tnv
EUPACLATIKY) TIAGKQ ETUPEPEL TNV TIPOG TA DJUTIKA HETATOMION TNG TOUPKIKNG
HIKPOTIAGKAG ME AMOTEASOHA TN HETAKIVION TNG HIKPOTIAAKAS Tou Atyaiou
npog ta votiodutika (Eik 4).
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Eix. 4. To 1680 tov Alyaiov ovupova pe 1o yewSvvauiko poviédo tov McKENZIE
(1972).
1. Evpaciatikri nAdka, 2. Appikavikn nAdka, 3. nAdka rov Ipav, 4. voua
Kaomixn nddka, 5. Tovpkikri nddka, 6. nAdka tov Aryaiov, 7. nAdka tng
Mavpng GdAacoag, 8. ApaBikn nAdka.
To 1977, o TAPPONIER Bewpei OTI N €upaclaTikiy TAGKa TapapopP@veTal
MAQOTIKA eEQITIAC TNG EVWOEWS TNG ApabIKAg e TNV a@EIKAVIKY TAGKa Ttpog
Ta avatoAlkd Kai Bopelodutikd. YAIKS petatomideTal KATd HAKOG YPOAUMWV
oAloBroewe Tpog TN {wvn unoBuBioewg SnUIoUPYWVTAG He QUTOV Tov TPOTIO
SeuTepoyEVH Kavovika priyuata oe npoundpxouoes diappnigelg (Eik. 5).

O ANGELER (1977a) Bewpei Tnv TEKTOVIKY lOTOpia TOUu Alyaiou amo To
Avwtepo Meldkaivo, oav pia evaAAayr QACEWV CUMTMIECEWS Kal EPEAKUOHOU,
HE Hia (pACN CUHMIECEWS VA KUPIOPXED OTO KOBEOTWS Tou £0wTepIKoU Alyaiou
Kal pia @daon speAkuopol va Kuplapxei oto eEwtepikd Atyaio (Eik. 6).

Ocov apopd otnv évapEn OUYKAICEWG TwV TMAGKWV KATA MKOG TOU TOEou
tou Awyaiou, ot MERCER et al (1979) v tomoBetolv oto KatwTepo
MAewkaivo (nepirtou 5 Ma mpiv). ZUupwva pe autolg, HeTa amd pia ¢aon
oupruéoewe mou emkpartel oto efwrteplkkd Alyaio katda 1o Katwtepo
MAel6Kkaivo, akoAouBei pia paon PeAKUopoU OTO €0WTEPIKO Alyaio péXPL TO
Avatepo MAsidkaivo, Kat TéEAog ouprieon autou péxpt To Méoo MAelotokavo
n onoia ennpealet efiocou TO KaBeotwg Tou eEwreplkol Aryaiou (oTnv
MpoaroUAla TIAQTROpHa). And To MEoo [Aslotokawvo pEXPL  ORpeEPa
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ETUKPATOUV E(PEAKUCTIKEG TACEIC OTO £0WTEPIKO Alyaio Kai oupmnieon oto
eEwTepko Atyaio (Ek. 7).

Vers 30 MA. (OLIGOCENE ) vers O MA. ( QUATERNAIRE )

Eix. 5. O1 Siaboxikés 1exTovIKES napapopeaoels otnv Meodyeio kard tn Sidpkeia
tov Kavozwixov kai Teraproyevoivs (TAPPONIER 1977).

AvTifeta, ot LE PICHON & ANGELIER (1979) kai o ANGELIER (1979) mpoteivouv
pia nAkia 13.000.000 nepimou xpévwv (Avwtepo ZeppaBAAAlo) ywa nv
évapEn g unoBubicews ™ AiBdopalpag ¢ Meooyeiou kat Tov OXnHaTIOHO
me EAAnviknie Tagpou, n omoia cupgpwvel pe tnv évapgn Tng EMEKTACEWS]
Tou Atyaiou (n oroia cuvdEeTal he TN VEOTEKTOVIKY Spaotnpldtnra).

TéAog, ol SPAKMAN et al. (1988) (Eik. 8) kat ot MEULENKAMP et al (1988)
(Ek9) pe 6don Topoypapika OcBopéva, TomoBetoUv TNV EvapEn NG
Aettoupyiag Tou T6Eou Tou Alyaiou oTo Oplo OMAwyokaivou-Meiokaivou (26 Ma)
Kat paiota npoyevéotepa (HEXpt 40 Ma) kat Bewpouv OTL N petaBoAn atnv
{{nuatoyéveon mou napartnpeital Hetagl Avwtépou ZeppaBarAiou-Katwtepou
Toptoviou ocuvBéstal pe tnv €vapén uiag diepyaciag peTavaoteloewsg NG
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EMnvikng  Tagppou (roll-back process) kat 6xt pe v évapEn Tne
urtoBuBicewq onweg unoatnpifouv ot LE PICHON kat ANGELIER.

Qewsws:ou

;Ltru%?

}

Ex. 6. Kipies Sisvbvvoeis ovuméoews kar epeldkvopou nov édaBav xdpa kard 1o

1€Aog 1ov Merokaivou kar to INAeto-I1Aetordkavo oto 1660 T0U Aryaiov
(ANGELIER 1977a).
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et al 1979).

Eix. 7. Zxnuau
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Eix. 8. Touoypagpikés aneikovioeis tng eAdnvikng vrnoBubicews (SPAKMAN et al
1988).

Me 1 Xprion mnalaiopayvnTikwv avaAvoewv, ot KISSEL & LAJ (1988) kai
MARTON (1993), anodeikviouv 6T1 To TOEO Tou Atyaiou umoBAnBnke oe Ouo
Dladoxikéq pdoeig neplotpopnq (Eik.10): a) pia oto Méco Meldkaivo e popd
TEPIOTPOPTG TNV Popd Twv JEIKTWV TOU POAOYIOU, Kai agopd ota dUo dkpa
Tou TOEou Kat B8) pia oto Katwrepo MAsidkawvo (5 Ma) pe popd meploTpopnig
avtietn ™G nMponyoupévng Kai agpopd oto Bopelodutikd TURMA TOu TOEOU.
YrniohoyiCouv OTL 1 TtapékkALon Tou TéEou amnd Boppd mnpog voto amo To Méoo
Meokawvo eival repirtou 1000 km.
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ErurtAedv npdopateg TopoypaPikég HeAETEG ToUu agopolv otn Sour Tou
avwtepou pavdia Tng mneploXne tnge Meooyeiou (SPAKMAN et al, 1988,
SPAKMAN, 1991, SPAKMAN ef al, 1993) kaBw¢ Kal epyacieq OXETIKEQ He TnV
opiiovTia petakivnon tng mMAdkag tou Atyaiou (KAHLE et al, 1993, NOOMEN et
al, 1993) bidouv xpriolpes MANPOPOPIES VIO TIG EVEPYES TEKTOVIKES SUVALELS.

G
s
S CRETE = N
10+ Sea of Crete “ 10
01 Y e e e e e 11
f."_——’..__e"*-" =z -y >
30 o 1 »
50- _So
) // i
150 150 km
350km 3o 200 100 d
L EGENTD
/
L [ ]
Subducting tithospharic sedimentary wedge
slob
M : Moho

Eik. 9. Zxnuatkn toun g nepioxng tov votiov Alyaiov ouu@pwva UE TOUS
MEULENKAMP et al. (1988).

O JACKSON (1994) aoxoAeital pe TNV evepyn Mapapdp@waon tng meploxniq
Tou Awyaiou evd o SENGOR (1993) oxoAldlel ta tpoBAnuata mou agopolv
oy eEEAIEN ™G meploXng Tou Atyaiou oe oxéon pe tn Meodyelo.
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Eix. 10. E€Nién tng kaunuAdtniag tov 1680 tov Aryaiov kard tov Kawozeké (KISSEL & LAJ
1988). A. Zxnuatikds xdptng Nov QriEIKOVIZE! TN YE@YPAWIKA ENEKIAON Kal TOV Xpovo
nov édaBav xadpa o1 Vo nepioTpopIkés @doers. Nevkd oduBoda : nepiotpopri kard 1o
M. Meokavo. pappookiaouéva ovpBoda: neprotpoen kard to Aeio-Tetotdkarvo. B.
E&Nién tng kaunvAdtnrag tov 16€ov tov Aryaiov katd 1o IMAeio-TTAeioTdkaIvo.
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ErurAgov napatnpnioelq Twv evepywv OEIOHIKWV TAoswv (PAPAZACHOS et al,
1991, TAYMAZ et al, 1991, HATZFELD et al, 1993) €dwoav TtANpoPopicq
OXETIKG pE TNV LOTOPIO MAPALOPPUOOEWS TNE MEPLOXAS Tou Atyaiou.

TEhog o MEUER (1995), katdmiv xprioews UABNUATIKOU HOVTEAOU HEAETNOE TO
Yewduvapkd KaBeoTwq Tou evepyol NMEPWTIKOU MepBwpiou TNg meploxnq
Tou Alyaiou Kai To OUVEKPtve pe auto Twv AvBewv. H perétn auth katéheiEe
oTa akdAouBa cupnepdopaTa;

-To eeAKUOTIKO KaBeoTwq Tou emikpatei otn ABoopaipa Tou Alyaiou &ev
ogeidetal otnyv mpog Ta SUTIKG petakivnon Tng MAAKag TG AvatoAiag aAAd
arnodideTal otn HeTakivnon tou meplBwpiou TNG MAAKAg Tou Atyaiou To oroio
epteel TRV AQpIKavikn MAAKQ,

-Ot napatnpoupeveq ePeAKUOTIKEG TAoelS BikaiohoyouvTtal 0 HEYAAo BaBpd
ané Tnv npog vOTo upeTakivnon Tou MeplBwpiou TNG MAAKAS Tou Atyaiou.
Taoelg OBieuBivoewqg A-A, BA-NA, otnv nepioxri tou vdtiou Awyaiou
opeilovtat oe HIKPNG KAIUAOKAG OUMTIECTIKEG TACEIC OTO TEPOWPI0 TS
TAAkag tou Atyaiou.

-H avaiuon kat peAétn Ttou yewduvapikou KaBeoT®WTOG KATA To MAeldOKawo
Oev eival ekt eaitiaq T™g apgpiBoAiag mou UMAPXEL OXETIKA PE TO XPOVO
Opdoewq Twv PNYUATWYV Kat TOU MPEAYUATIKOU TPocavatoAlopou autwv. Ot
HeTaBoAEq oto nedio Twv Tacewv mou éAaBav xwpa katd to M. MAsiotékaivo
otV meploX Tou Alyaiou, propel va QvTIMPoowrelouv HETABOAES OTIQ
OuvONfkeg mou erukpartoloav KAtd URKog Tou BuTikou mepl®wpiou ol oroieg
TIPOKANBNKAV ard To OmAcio Tou unoBuBILOEVOU TURHATOS TNG ABdopatpag
KAtTw ard autd To MePIBWPLO.

Ooov agopd otnv nalaoyeswypapikry eEEAIEN Tou Alyaiou, ToAAéC epyaaieq
gxouv Onuooteutei 6nwq Twv: CREUTZBURG (1961-62), MEULENKAMP (1971),
GUERNET (1978), BUTTNER & KOWALCzYK (1978), MERCER (1981),
PAPANIKOLAOU & DERMITZAKIS (1981), KOJUMDGIEVA (1987), SCHROGER (1986),
DERMITZAKIS (1987, 1991).

O MEULENKAMP (1971) umootnpilel 611 amd to OAlyokawo péxpt to Méco
Meldkaivo n Kpntn aroteholos pépog WIAQ eviaiag NMElpwTIKGS palag rou
uttiipxe oto Xwpo Tou Alyaiou (landmass) n omoia sfamAwveTal tpo¢ Boppdv
Kat avatoAilkad kai mepliapBavel ta vnoid Kapmabog, Kdooog kat Kiénpa
KaBwg ertiong kal ™ Xepodvnoo TG lMeAomovvrioou, £TOL WOATE Ol KEVTPIKES
KukAadeg va amotelouv Aekdvn BaAdoolag ilnupatoyevéoews. Katd to Méoo
Mewkaivo np 6An Siatagn avakatavépsTat n MPEOUNAPXoUaa MelpwTIKy pala



~ 16—

FewAoyikdé kabeorw¢ Tng vijoou Kpritne 14

oto Atyaio apyi¢el va Swaoratal kat n Kpntn apxicet va Bubiletal evwd TO
urtéAolrto TG paZag tou Atyaiou mapapével avadupévo péxpl to MAeidkatvo
Kat paAlota oe MoAAG onueia peEXpL To MAeioTokavo (Keviplkeq KukAadeg).

O GUERNET (1978), (Eik.11), otnv epyacia tou mMou agpopd TO OUVOAO NG
EAAGBag katd to Neoyevéq oupguvei pe tov MEULENKAMP kat mpoBaivel
OTNV KATAOKEUT) OXETIKWV TIAAAIOYEWYPAPIKWY XAPTWV.

— "
“““%é}{%

S e

Eix. 11. Nadaoyewypagikn e§éAén tne EAAdSas katd to Meiokaivo (GUERNET
1978). A. Kar. Meiokaivo, B. M. Meiokaivo, I'. Toprovio, A. Meoonvio.

H droyn twv BUTTNER & KOWALCZYK (1978), (Ek.12), Sia@épet onpavtika
and TNV NMAAAIOYEWYPAPIKY) avanapdotaon Tou mponyoupevou ouyypageéa. Ot
Kupidtepeg Oapopég eivat a) n votia Kpitm Bev ntav avadupévn oto
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Katwrtepo Meokaivo, 8) n Podog kat n KdaprmaBog otepndnkav Baldooteg
artoBeoelg nAikiag Méoou Mewdkaivou, y) n ©dcog kat 1 Opdkn eykAsiouv
Baidooa wniuata ta onoia amodelkviouv OTL autd Ta Mépn Oev nTav
avadupéva oto Avwtepo Meidkavo.
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Eix. 12. Yvvontikos nivakag tov veoyevav anobéoecwv tng EAAdSas (BUTTNER
& KOWALCZYK 1978).
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O ®YTPOAAKHg (1980) mépav Twv GAAWYV TIAAQIOTEKTOVIKWY KAl VEOTEKTOVIKWV
napatnpnoewy TPoTeivel €va TPOTUTIO evepyoug TEKTOVIKNIG e Kpnne
arnoTeAOUHEVO amod £va oUoTNUA TEKTOVIKWV KEPATWV (TEHAXWV 1) HITAGKWV)
Kal TAppwv.Ta TEKTOVIKA AUTA UNMAGK Bewpei OTL ASITOUPYOUV WC TEKTOVIKA
OimoAa pe avuwon oto Outikd kat BUBlOn oOTo avatoAlkd Xeilog kdaBe
TEKTOVIKOU KEpatog N Tepdayxoug. Ot KATAKOPUPES KIVOEIG guvodelovTal Kal
aro TI§ AMAITOUEVEG Yia TeKToVIKA dinoAa otpédeig. O idlog datunwvet Tny
aroyn OTL OAG TA TEKTOVIKA TEpAXn akoAouBouv Tnv idla ¢popd Kivnone aAAd
He KAnwg OapopeTikd peyedn. OL TEKTOVIKEG TAPPOL AslToupyolv weQ
apBpwoelq OTIC KIVHOEI TOU OCUCTAHATOG TWV TEKTOVIKWV TEHAXWV N
Kepdtwv. To OUVOAIKO amOTEAEOUa TwWV KIVIOEwV autwv eival iy B6adpiaia
npdg Ta OuTikka Tameivwon Twv TEKTOVIKWV Tepaxwv the Kenmng kat
Kat'enéktaon tou vnolou. Me tn otpéPn autr dikaloAoyei Kal TiIg oplovTIe]
TEKTOVIKEG KIVAOEIG TIoU Tapatipnoe ota veoyevy e K. Kpntng. O1
TEKTOVIKEQ AUTEQ KIVNoelg Bewpei oTi eival duvatov va ogpeidovTtal otn BUBION
™me AppiKavikig MAdkag kKatw and tnv Eupaciatikn.

Ot DRAKOPOULOS et al. (1981) avamTtuogouv TO OEIOHOTEKTOVIKO KABEOTWS
™me Kpntng. Opoiwg ot DRAKOPOULOS et al  (1982) ouvtdooouv TO
OEIOMOTEKTOVIKO XAPTN TNG £uplTepng NeploXng ™e Kpntng.

O1 PAPANIKOLAOU & DERMITZAKIS (1981) mnapouotdlouv pia ouvBeon Twv
VEOYEVWV aroBéoewv oe dlagopa Tunuara tou Tokou tou Atydiou, €10l WOTe
TIOAVOTIAOTIKEG  TOpEG va Oelxvouv Tn Yyewpetpia Tou TOEOU amé TO
Boupdiydito péxpt to Meoonvio, (Eik.13).

TéNog, o SCHRODER (1986) Oev éxkave avamapdotraon Tou Katwtépou
Melokaivou atouq malaloyewypaikols Ttou Xapteg (Eik.14). Oi teAeutaiol
dlapEpouv aoBnTd and Ttouq XAapteg Tou GUERNET (1978): n Pdobog eivat
avadupevn katd 1o Moo Meidkaivo, o xwpog tou Atyaiou eivat katd ta Tpia
tétapta BuBilopévog Katd to TopTOVIO KAl 0 KOAMoG TG ©Osooalovikng
avaduetal katd To Meoonvio.
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Eix. 14. INadawoyewypapikni eE€Aién g EAAdSac kard to Meiokavo (SCHRODER
1986).

Aev 6a mpénel va napaAngBouv Kal ol epyadie¢ Twv THOMMERET et al. (1981)
kat PIRAZzZOLI (1986) o1 ormoiol petd amd padopeTproely O UAIKO
AKTOYPAUUWY Tou TetapTtoyevoug, €dci§av OTL n péon Taxutnra avodikwv
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Kiviioewv aro 1o Tupprivio HEXPL Tiplv XiAla mepimou ypoévia Kupaivovtav
petagu 5 kat 6 cm/100 xpodvia. Auth n TaxUtnTta sival mapdpota He ThV
TaYuTnTa NG Jlagoplkng Katakdopupng mnapapdpewaong mou €éAabe xwpa
KaBoAn tn OIGpKeEla TNG VEOTEKTOVIKNG Teplodou. AvTiBeta, ot PIRAZZOL! et
al. (1982) unootnpifouv OTI ol avodikég KIVAOEIG oL onoieg Eekivnoav mepirou
nptv 1500 ypoévia mapoucidlouv TOAU UPNAOTEPEG avaloyiee NG HEong
TAXUTNTAG TNG KATAKOpUPNG Tapapéppwaong (repinou 60 cm/100xpdvia).

TeAog ot DERMITZAKIS et al (1993), yia 1o idlo 8éua, urtoopiCouv 4TI, a) ol
GKTOYPAUUEG TwV TeAeutaiwv 1500 eTwv  kaTaypd@ouv TEPIOTPOPIKES
avodikéq kivrioelg otn Autikiy Kpitn pe péylotn avigwon 10 m, 6) otnv
Kpoitn n taxutnta tng Jiagopiknig KATaképupng mapaudp@wons yia T
OUVOAIKT} veOTeKTOVIK] nepiobo (Katd mpoggyyion 13 eK. €Tn) eKTIHATAL WQ
mapopola e TNV TaXUTNTA TIOU  OUVAYETAL amod  TIC  ATOAIBWHEVEQ
MAEIOTOKAIVIKEG OKTOYPAUUES Kal Y) ot avolikéq kat KaBodIkéQ KIvoele ota
TEKTOVIKA KEpata Kal TI TEKTOVIKEG TAPPOUS avTioToiXws, ouvexilovtal
aKopa He TaxutnTa, yeyovog To omnoio pnopei va ouvdéetal pe éva ibiaitepo
otadlo umnoBuBiong 1 akdun, pe ™V évapEn TG NIEIPWTIKAG oUyKpouong
HETAEU APpIKng Kal Eupwnng.

AATNIKH IZTOPIA THZ KPHTHZ

To aAmkd uméBaBpo ™G Kpnmng ameTéAeode avTIKE(UEVO TTOAUAPIOUWY
TEKTOVIKWV KAl TETPOYPAPIKWV HEAETWV GAAd TapoAa autd ol anoyelq yia
TNV TOAQIOYEWYPAPIKT EvTaEn Twv OJla@opwv TEKTOVIKWV EVOTHTWV OF
TMOAAEQ mepmTwoelg dwotavtal. H AemTopepng mMeplypadn NG AATUKNG
akoAouBiag Oev artotreAei okomd Tng mapoucag HeAétng. MNa meploodteped
TIANPOYPOPIEG OXETIKA UE TNV OTPWHATOYPAPIa Kal TNV TEKTOVIKN eppnveia
™me AAmKig opoyevécewg oty Kpnitn, o avayvworng uropei  va
oupBouleutel T epyacieq Twv CREUTZBURG (1958), AUBOUIN & DERCOURT
(1965), FYTROLAKIS (1967, 1972), CREUTZBURG & PAPASTAMATIOU (1969),
BONNEAU (1970, 1972, 1973ab, 1982, 1984, 1991), EPTING et al (1972),
CREUTZBURG & SEIDEL (1975), SANNEMANN & SEIDEL (1976), BAUMANN et al.
(1977), CREUTZBURG & coll. (1977), AUBOUIN et al. (1979), KARAKITSIOS (1979,
1987, 1989), BONNEAU & KARAKITSIOS (1979), RICHTER & KOPP (1983), HALL &
AUDLEY-CHARLES (1983), HALL et al (1984), ROBERTSON & DIXON (1984),
MERCIER et al (1989), DE BOER (1989), ALEXOPOULOS (1990). MapdAa autd
HIa YEVIKH] EMIOKOMNON TNG OTPWHATOYPAPIaG TWv CATIKWY armoBéoswv Kal
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™G KABETNG OPYAVWOEWS QUTWV 0 HETAPEPOUEVA TEKTOVIKA KOAUHHATA
(nappe pile) mapatiBetal oTn OuvEXeld e OKOTIO TOV KABOPIOUS TNG PUOEWS
ToUu UTtoBAdpou TwV veoyevwv Askavav tTne Kpntng.

O1 aArukoi oxnupatiopoi Tng KpAtng anotelouvtal and pia oeipd TEKTOVIKWY
KaAUPPATWY Ta oroia dopolv Ta avuPwpéva TUAUATa, Ta omoia Ywpilovtal
METAEU TOUQ amd TIC VEOYEVEIC KAl TETAPTOYEVEIC AEKAVEQ HE KAVOVIKA
priypata.

Mepikd ard ta kUpla AIBOAOYIKA XAPOKTNPIOTIKA QUTWV TWV TEKTOVIKWY
KAAUPHATWY ava@eépovtal akohoUBwg. MNa mAnpopopieg OXeTiKA pe TV nAkia
Kal To MAYXoq TwV eVOTHTWY, TIC JOUES MApPAUOPPWONS Kal TN UETAUOPPWOn,
0 avayvwotng propei va avatpégel oty Eik 15.

Ot aAnkég armoBéoeic g Kpnitne mneplopifovral oe MeTpwpaTa mMAIKIag
AvwTepou Malatofwikou pExpt OAlyokaivou. Autd ta MeTpwpaTa eixav apyika
artotebei 0 YEWOUYKAIVEIG Aekaveg, ol omnoieg ovopalovtat "oomikée {wveg”
Kal enwlnénkav katd Tt Oldpkela TNG CAMIKNAG OPOYEVECEWS Yla va
oxnuartioouv Ti¢ EAANvideq.

To aArukd olkoSOpnua MepAapBavel and KATw MPog Ta MAVQ:

o 'Evotnra Plattenkalk” (ouppwva pe Tov CHALIKIOPOULOS, 1903). avrikel
otny lovia Jwvn, nepidapBavel Ta nalaldtepa netpwpara e Kpntng Kai
avTIpoowrnevel To napautdyxBovo undéBabBpo autrg. Ol oXnuatiopoi g
evotnTag Plattenkalk maAaoyewypa@ikwg cuoxetiCovtal pe tnv lovia Zwvn.
Artotedolvtal  ard  NUIPETAHOPPWHEVOUG  TeAaylkoug  acBeotoAiBoug,
DOAOMITEG KABWG Kal AeMTOKOKKA KAAOTIKG Wnpata. H svomra €xel
urtootei petapdppwon YYnAng Meécewg-XapnAng Oeppokpaociag, evw n
guprtieon mou emkpatouoe nrav dlevBuvong B-N. (SEIDEL et al, 1982,
RICHTER & KorPP, 1983; HALL & AUDLEY-CHARLES, 1983; HALL et al, 1984).
ZTpwpatoypaplkd eEamAwverar ano 1o Tépuio pEXpL To  AvwTtepo
Haoxawvo-Katwtepo OAydkawvo (BONNEAU, 1973a; WACHENDORF et al,
1975; SEIDEL et al, 1982; HALL & AUDLEY-CHARLES, 1983).
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Eix. 15. Ztpwpatoypagiki Kal TEKTOVIKI aneIKOVION TV aAIKGY EVOTRIOV rn§
Kpnitng (BONNEAU 1984).

o "Evétnra TpunaAiou" avTinpoowneUsTal and avBpakikKéG amoBEoelq Kupiwg
Aatunonayeic ot omoieq umdpxouv Kupiwg otn Autikry Kpriitn  kat
napepBaldovtal  TekToviKG peTafy TG mapautoxBovng  evoTnTag
Plattenkalk (1008Uvaun g Iéviag Cwvng (BONNEAU, 1973)) kai OTO
TEKTOVIKO KAAUPHA Twv  SuAAitwv-XahaGitwv  (Avwtepo  MaAalolwiko-

Tpadiko) 1 d'ekeivo g Lwvng Tpimdkewg (Avatepo Tpladiké-Hwkavo).
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MNAN"Bog epunvewwv €xouv OoBei amd OGapopoug epeuvnTeq Ylautriv Thv
evéomnta (CREUTZBURG & SEIDEL, (1975), XAVIER (1976), KOPP & OTT (1977),
JACOBSCHAGEN et al. (1978), Kuss & THORBECKE (1974), FYTROLAKIS (1980),
DALWIG & Kuss (1982), KRAHL et al (1983), KARAKITSIOS (1987). ZUppwva pe
Tov TeAeutaio epeuvntn, o omoiog peAétnoe Tnv evornra TpunaAiou otnv
neploXn ZEAAIQ oTn voTIoduTIKY Kpritn (véTia tou vopoUu PeBupvng), Kai
Ouvékplve e Toug tpladikoug eBamopiteg TG loviou Jwvng TNG NREIPWTIKA]
EANGDAg, n evotnTa TpumaAiou avTinpoowmneUel TO KATWTEPO THURpA Tou
TOTOBETHONKE TEKTOVIKA MeTAEU NG napautoxBovng evétnrag (Plattenkalk)
KOl TOU TEKTOVIKOU KAAUPUATOG TNG TPIMOAEwS.

e [lvw amd TOUQ OTpwuaTonouéEvous aoBeaToAiBoug TG evétnTag
Plattenkalk ka1 Ta avBpakika Aaturortayr] Tng evotnTag Tpunaiiou unapxet
n npwtn aAAoxBovn _Evitnra twv QUAAITWV -Xaralitwy. Ot dulAiteg-
XaAaliteq anoteAouv pia HETAUOPPWHEVT) OEIPA MPOEPXOUEVT KUpiwg ano
KAGOTIKA {pata, ouvdedpeva He opifovteq HiIKpoU Ttaxouq amd papuapaq,
TOp@poug Kal BaocdAhteg. To kAAuppa Twv  GUAMTWV-XAAAGITWV
xpovoAoyeitat and to Méppio-Tpadikd (WACHENDORF et al, 1974; SEIDEL,
1978; BONNEAU & KARAKITSIOS, 1979; GREILING, 1982; KRAHL et al, 1983).

e H “Evotnta ¢ TpimdAew" antoteAei pia akoAouBia povoTtovn Kat peydAou
Maxoug and oupnayeiq avBpakikoUg TIAYKOUG TAATPOpHag, nAKiag
Avwtepou Tpiadikou pexpl Aoutnolou, Kal ard avwkpnTidikoug opifovreq
oAU mAouotougc 0tc poudloTég. To AVWTEPO TUNAHA TOU KAAUMHATOQ
artoteAe{rar arnd evaliayég QAUOYN-WAUUITWOV Kal TNAIT@WV- Ol oroieq
eEloou mepihapBavouv ouykevTpwoelq BlIOKAAOTIKWY aoBeoTOABwv KABWS
Kai oAloBOAIBoug (Mpiaprtdvio-OAtyokaivo, WACHENDORF et al, 1975;
BAUMANN et al. 1976; ZAMBETAKIS, 1977; BONNEAU et al, 1977; HALL et al,
1984). OMlol ol ouyypagei¢ oupgwvouv  OTnv unapgn HAg TEKTOVIKNG
enapne petatl ¢ B8Acewd TNC aAvBPOKIKNG, oupnayoug oelpde ng
TpéAews Kot Twv unokeipevawv dulhitav-Xahalitwyv. Oplopévol anod
autoUg (BONNEAU, 1973; THORBECKE, 1974; KARAKITSIOS, 1979) Bewpouv
otL ot dulAitee-Xahalitee amotsAoloav apyikd Tn 6don g avOpakiKng
oeipde ¢ TpmoAewe evw ANAol (CREUTZBURG & SEIDEL, 1975; KOPP &
OT1T, 1977, KRAHL et al, 1982) Beswpolv 6Tt ot PuAAiteg-Xaraliteq
artoteholv  éva aveEdptnto KANUMHQ, umdAoimo  piag  SlagopeTIKAg
iinuatoyevolg Aekavng amod ekeivry Tng TpindAewg. TéAog, ol LEKKAS &
PAPANIKOLAOU (1978), Bcwpolv 0TI 1 QUAAITIKY oelpd tng lMeAlomovvrioou
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aviikel oe OUO TEKTOVIKEG &evOTNTES, NV avwTepn £vOTNTA TIOU
avTinpoowrevel tn 6don g oeipdg TPIMOAEWS KAl TNV KATWTEPN £voTNTA
TIOU aroTeAEl TO HETAHOPPWHUEVO PAUCYN TNG Oeipds Tou Plattenkalk.

e H "Evétnra tng Mivdou-EBide" anoteAcital anod neAayikolg aoBeoTtoAiboug,
KePATOAIBoUG (padioAapiteq) KABWEG KAl EVOWHATWOELG EMAVANOTEBIUEVWY
aoBeoToAibwv pnxne 6diacoag loupaocikiie péxpt [ahaloyevouq nAkiag
(ZAMBETAKIS 1977a).

o O ‘Eowtepikéc Eviétnreg” ,01 omoieq armoteAouvrtal amo TI¢ EVOTNTES
Bartog, Miapou kai ApBr, amoteAouv TI avwTepPeq AAAGXBoveq evoTnteq
Kal arotehouvral and peyovoudva owpata  apgpiBoltayv, yveuoiwv,
HAPHAPUYIOKWVY OXIOTOAIBWY Kal oeprtevTviTwy. AuTd Ta UTtoAsippata eival
Xawdwe avapepypéva kat Bpiokovral pévo otn VOTIA, KEVIPIKN Kal
avatoAlkny Kpntn (BONNEAU, 1972; BONNEAU et al, 1977, WACHENDORF et
al, 1980; KRaHL et al, 1982).

Extég amdé 1a mpoavapepBEvTa KaAUppata, HIKpa Olaokopruopéva Tepdyla
oploAiBwv kal ypavodlopitwv uropei va 6BpeBouv  va  UMOKEWTAl TWV
VEOYEVWV aroB€cewv Oc TOAAA HEpN Katd pnkog Jwvwv pnypaTtwv kat td
onoia deixvouv pia avwkpntidikry nAikia (BARANYI et al, 1975, WACHENDORF
et al, 1975).

O1 npoavagepBeioeq TekTOoViKEG £vOTNTEG (Meocolwikng £wg [lalaloyevouq
nAikiag) OdnuioupynBnkav  mpwTapxikd o OlakKeKPIUEVEG  TAPPOUG NG
KukAadikng meploxne (AUBOUIN, 1965). H nAikia tng TomoBetnong Twv
TEKTOVIKWV KOAUMHATWV ™S Kpnitng eivar akéun aBéBaim. O ANGELIER
(1979) unootnpilet 0Tt auty) €éAaBe xwpa 1PV and 1o TEAOG Tou Katwtepou
Meiokaivou. Autd anodeikvicTal ané tTnv eupeon miogypsinids nAkiaq Katwr.
Boupbiyakiou oe pn-8aAdcola, HETAOPOYEVETIKA Kpokahomayr. ErurnAgov, npiv
arto 1o Méoo Meidkawvo, n mepioxnn twv KukAadwv ugiotatat diarneipikn
avUywon (DURR et al, 1978; LISTER et al, 1984) n omnoia anodeikvietal ano
™mv avipwon TG acuppwviag Moho kdtw amd T KukAddeg kat tnv
TEKTOVIKT} aMOYUUVWON TOU KPUOTAAAIKOU avayAupou Twv KukAadwv. H
avipwon g mneploxng Twv KukAddwv cuvodeutnke amd pHeydAng KAipakaq
oAioBnon Aoyw Baputntag pe dievbuvon mpog To EAAnvike Toko (BAUMANN
et al, 1976). H oAioBnon Adyw Baputntag odriynoe otnv MAEUpiKn peTapopd
TWV aAAOXBovwv egvomtwv otnv Kpntn. ZUppwva pe Ttov WUNDERLICH
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(1965), aut n petaopd TwV KAAUPPATWY €yive g SiaboxIkES KupaTostdeiq
Kiviioelg. Twpa, oA6kAnpn n akohouBia Twv aAAOXBovwv eVOTATWY KeiteTal
navw arné tnv Evotnra Plattenkalk n omoia avtamokpiBnke oTo unepkeipevo
8apog pe mTUXwon Adyw napapoppwosws (BAUMANN et al, 1977).

Metd tnv evamdébeon autwv Twv TEKTOVIKWV KAAUMUATWY, VeEOyevh Kal
TETAPTOYEVH) KAVOVIKA priypata "éomacav” authy Tnv akoAouBia ot peydia
"opBoywvia" TEUAXIA KOl TOMIKA TIPOKAAEOAV ONHAVTIKES KATOKGPUPEQ
HETATOTHOEI] TWV QpPXIKWV opWovTiwv TeKTOVIKWV enapwv (DROOGER &
MEULENKAMP, 1973). ZUppwpa pe Tov FORTUIN (1977), authi n pnypatwon
EMMNPPEEACE TNV INHATOYEVEON  TIPOKAAOVTAS TOAUAPIOHES  OALOBHOEIS
Baputntaq oe diGpopa OTpwpatoypapikd enineda  kat oe  Biagopa
rieptBaAlovta anobeoelg.

IZTOPIA TOY NEOFENOYZ THX KPHTHZX

H veotektovikn avaiuon tng Kpntng kupiwg agpopd otnv mepiodo petd Tiq
TEAEUTAIEG OPOYEVETIKEG KIVAOEIG. Ol PeyAAeg enMwONoEIC TV eEWTEPIKOV
KaAuppdtwv g Kprtng npayuatonoménkay petd To Katwrtepo OAlydkaivo
Kat piv andé 1o ZeppaBaiAio-Toptdvio. Autd cuunepaiveTal ard TO YEYOVOQ
OTL 0 QAUOXNg TG TmapautoxBovng evotnTaq TpimdAewg sival nAiiag
Katwtepo OAtyoékawvo (BUON et al 1976, BARRER 1989) kai ta mpwrta
peTaaArikd (Apata Ta oroia BpiokovTal 0g aoUpPwvia HE TOUG QAATUKOUQ
oxnuatiopolg ™ Kpnng Kau eival pohaooeg, eivat nAikiae ZeppaBaiAio-
Toptovio (DROOGER & MEULENKAMP 1973). Zuvenwg, 1 TEKTOVIKY TOMOBETNAN
TWV GATUKWY KOAUMUATWV TPEMEL va mpayuatonomenke petaiy -35 kat -13
ekatop. £tn. Emopévwg, n veotekTovikh mepiodog e Kpntng Eekivnoe 13
£KATO. £TN TIpiv.

Metafl Twv mpodpdpwv ™G €peuvaq mou agopolv oto Neoyevég Tng
Kptng Ba rnpénel va avapépoupe tougc RAULIN (1856, 1856-1861, 1867-
1869), SPRATT (1865), SIMONELLI (1894a, 1894b) kat BONARELLI (1901).

Ané v apxfi tou awva, o CAYEUX (1911a, 1911b) okiaypdgpnoe Tnv
nahaloyewypagia tou Neoyevole g KpRtng kat mepléypae TIQ KUPLEQ
Wnuatoyeveiq @aceig. Apyotepa, TIOANOI gpeuvnTéc Omwe ot PARASKEVAIDIS
(1961), PSARIANOS (1961a, b), ANAPLIOTIS & GEORGIADES-DIKEOULIA (1962),
PAPAPETROU-ZAMANI (1965), [MANANETPOY-ZAMANH (1975), SYMEONDIS &
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DERMITZAKIS (1973) kat ANAMNAIQTHE (1975), ouvéBalav ouclaoTikG OTn yvwan
tou Neoyevoug g KpAtng.

H mAelovoTnTa TWV YVWOEWV paG OXETIKA HE TnV pakporavida Tou vnalov
opeidetat otoug EAAnvee maAawovroAdyouq. [MoAudpiBua Snuooieupata
aoxohoUvTtai HE Tr OUOTNUATIKY TAAQIOVTOAOYIKWV  €UPUpdTWV  Omweg
HaAAakiwv, exivoetdwy, Kopakiwv Kal yaplwv, rapouctalouv KataAoyouqg Tng
undpxouoag mavidag oTiq MePIooOTEPES AeKAveq NG KpRitng Kat mepiExouv
KGBe popd nahaloolKoAoYIKEG epunveieg: RALLI (1940), SYMEONDIS (1965,
1967), DERMITZAKIS (1969), SYMEONIDIS (1969a, 1969b), DERMITZAKIS (1972),
SYMEONIDIS & DERMITZAKIS (1973), MARKOPOULOU-DIACANTONI (1972, 1974),
GEORGIADES-DIKEOULIA (1974, 1976, 1979a, 1979b), GEORGIADES-DIKEOULIA &
MARKOPOULOU-DIACANTON! (1977), DERMITZAKIS et al (1978), MARKOPOULOU-
DIACANTON! (1979a, 1979b), DERMITZAKIS & GEORGIADES-DIKEOULIA (1979),
GEORGIADES-DIKEOULIA (1984), DERMITZAKIS & DE VOS (1985).

Ot EAAnveg ouyypageic €XOuv E£TONG MapouCIQOEl QPKETEG E£PYAOIES TOU
apopolv 0oTn HeAétn Twv Tpnuatopopwv. Mepikoi andé autouq eiva
CHRISTODOULOU  (1956-58, 1963), DeERMITzAKIS (1980), DERMITZAKIS &
THEODORIDIS (1978, 1984, 1985), DERMITZAKIS & KOUROUNI (1982),
DERMITZAKIS & GEORGIADES-DIKEOULIA (1984). Téhog, o FRYDAS (1989)
aoXoAnBnke He Tnv meplypadn tng veoyevoug vavvoxAwpidag.

Kata t Owdpkela Ttou 1969 ékavav Tnv €UPAVIO ] Toug Ol TIPWTEQ
BlooTpwHATOYPAPIKES Kal INUATOAOYIKEG epyacieg OAAavdWV €PELVNTWV.
Autoi Katéotnoav duvath pia mPWTN MPOCEYYIoN NG oTpwHatoypagiaq Twv
veoyevav aroBéocwv atnv Kpntn. A&ilet va avagépoupe touq FREUDENTHAL
(1969), MEULENKAMP (1969), DE BRUWN & MEULENKAMP, (1972), SISSINGH
(1972), GRADSTEIN (1973), ZACHARIASSE (1975), FORTUIN (1977), DROOGER et
al. (1979), MEULENKAMP et al. (1979), SCHMIDT (1979), SPAAK (1981), VAN DE
WEERD (1983), JONKERS (1984) kat PETERS (1985), mou acxoARenkav kupiwg
HE TNV HeAéTn S MKporavibag (BevBovikd Tpnuato@opa, TAAYKTOVIKA
TPNUATOPOPa, 00TPaKwdN) aAAG Kal TG HIKPOXAwPIdag (kokkol YUPewS,
aoBeoToAlOIKé vavvorAaykTtov) . Ot BACHMAYER et al. (1978) xat o GAUDANT
(1980) ouvéBahav otnv meplypagn tng Ixbuonavidag tou Av. Melokaivou tng

Kpring.
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Kata tn Oidpkela g Oekaetiac Tou 80, peAéteg Tou agopouv OTov
TIaAatopayvntiond €iaBav xwpa and OAAavdouq kat MGAAouUg ETIOTNHHOVEG:
VALENTE et al. (1982), LANGEREIS (1984), LANGEREIS et al. (1983, 1984) kAm.

O1 Fa\lol ouyypageic €xouv aocxoAnBei omopadikd pe Tn HEAETN NG
oTpwpatoypapiac Tou Neoysvous ™ Kpnmng (BONNEAU & GINSBURG 1974,
ANGELIER et al. 1979). ZXeTikd He TN yewpopPoloyia €xouv acyoAndei ot
BWOT (1960), BONNEFONT (1971, 1977) kai FAUGERES et al (1987, 1988).
QOoov agopd atn veoTeKTOVIKY Sopry Tou vnalou acxoAnenkav: MERCIER et al.
(1974), ANGELEER (1975, 1976b, 1979), kai BONNEAU et al (1977). O
epyaoieq oplopévwv OAAAvOWV €PEUVNTWV CUUTIATIPWVOUV TA AMOTEAEoUATA
™S YOAAIKNG opddag. '

MoAANée epyaociec €EANAOU eixav wg BEua TOUG TNV aAvarapactacn ng
nalaloyswypapikng eEeAifewe Tou Neoyevoug tng Kpnmng: CREUTZBURG
(1961-61), DROOGER & MEULENKAMP (1973), MEULENKAMP & ZACHARIASSE
(1973), MEULENKAMP et al. (1977, 1979), MEULENKAMP (1985), MEULENKAMP &
HiILGEN (1986) kat DERMITZAKIS (1987).

H xaptoypdenon Twv VEOYEVWY OXNHATICHWY TIOU CupmnepliapBdavovtal atov
YewAOYIKO Xaptn g Kpntng kAipakag 1:200.000 twv CREUTZBURG et al.
(1977), opeidetan otou¢ DROOGER kai MEULENKAMP artd to 1961 pexpt to
1974.

Feviki} AiBooTpwpatoypagpia Tou NeoyevougTng vijoou Kpritng.

Metd tnv TomoBETnon Twv aAMIKWY TEKTOVIKOV evothitwy, Neoyevy kat
TeTapToyev] Kavovikd priypata €omacav  Ta  KOGAUPpAta oe  peydAd
napaAAnAdYpappa TEHAXIA KAl TOTIKA TIPOKAAECAV KATAKOPUPES HETATOTTIOEIQ
TV  apXikwg oxedov  opifovTiwv  TekToviKwv  enapwv  (DROOGER &
MEULENKAMP, 1973). Zupewva pe tov FORTUN (1977), auti n pnypatwon
ennpéace TNV Wnpatoyéveon TMPoKAAGVTAG ToAUApIBueg OAloBroely amd
BaputnTa o0t OGgopa oTpwpatoypapikka emnineda kat oe  Siapopa
nepiBaAdovta andébeong.

Mepioodtepo and To éva Tpitov Tou vnoloU KaAumterar amd VEOYevh Kai
tetaptoyevy Whipata. Ot Neoyeveic amoBéoeic KaAumTtouv acUppwva TO
aATIIKO unoBabpo.
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O onuavTikétepeg epgaviosis Neoyevav Iinuatwyv Bpiokovtal Katd pAKog
™S Bopeiag mAeupdq Tng vrjoou (vopoi Xaviwv kat PeBupvou), oto HpdakAelo,
avapeoa otov Ay. Nik6Aao kal gtny lepanetpa kai otnv mnepioxn g Znteiag
omv AvatoAikry Kpntn. Aiackopruopéveq epgavioelq Bpiokovtat 0e O6Ao TO
vnoi.

O mapatnpenoelc ol OXeTKEG We Tnv  Wnuatoyéveon Ttou Neoyevoug
anoBelkvUouv TNV Umapgn OnUavTIKWV HEeTABOAWV OTNV TAAAIOYEWYPAPIKY
SlapopPworn ToU vNnoiou ol oToieg TIC TMEPIOTOTEPES (POPEQ ouvdEovTal pe
peydia TekTovikd yeyovéta. Amé 1o M. Mewdkawvo n mnieploxny g Kprjtng
petaBaAAcTal o €va pwodaikd To ornoio amoteAs(Tal and TEKTOVIKA KEpata Kat
Tappoug. H TOAUTAOKN AAANAEMIdPaOn TWV TEKTOVIKWV KIVIIOEWV HE TNV
Wnuatoyéveon eixe oav anotéAecpa T dnoupyia peyAAng TOKIAIGG
NUATwV Kabweg Kai TIG YPNYOPES TAEUPIKEQ KAl KATAKOPUEPES ALBOAOYIKES
HETABOAES.

Meptoodtepee amd 60 ABohoyikkée evotnreg Ttou Neoyevoug Exouv
avayvwpiotel ta Teheutaia 30 xpovia (DERMITZAKIS, 1969-1973; FREUDENTHAL,
1969; MEULENKAMP, 1969; DE BRUUN et al. 1971, SISSINGH, 1972; GRADSTEN,
1973; ZACHARIASSE, 1975; FORTUIN, 1977; DERMITZAKIS & SONDAAR 1978,
DERMITZAKIS et al 1979, MEULENKAMP et al 1979, DERMITZAKIS &
PAPANIKOLAOU 1981, DE BRUUN & VAN DER MEULEN 1981, ZACHARIASSE 1983,
FORTUIN & PETERS 1984, PETERS 1985).

AuTéq ol evotNnTeg upnopolv va TagtvopnBouv oe €€l opddeq OXNUATIONWV
(MEULENKAMP et al. 1979, Eik. 16) Kal ol MEPIOCOTEPEG QIU QUTEQ  UIMOPOUV
va avayvwplotouv ge OAo To vnoi.

Qudba lMpiva. Maupol Aaturomnayeiq Kal AaTurtoKpoKalomayeig aoBeoToAiBol.
OAa Ta ouoTaTiKA ototxeia 6Bpiokovtar kaAd evdiaoTpwpéva oe  KaAa
AlBortoinpévn kupa pala. Ta Aaturorayr kai Ta Adturtokpokalomayn £xouv
gvartoteBei oe Xepoaia-updipupa éwg Kal pnxng Bdlacoaq meplBaliovra.

H Opada Mpiva anoteAei ™ 6don TG Neoyevoug akohouBiag 1
QVTIMPOOWNEUEl TO TAEUPIKG avTioTolxo TuApa NG umepkeipevng Oupadag
TepéAn. e opwopéva onueia n Oupada Mpiva mnepéxel  peyaieg
ouvilnpatoyeveic TTUXES mou Onuioupyndnkav amd Tnv oAwBnTIKY Kivnon
HEYOAWV  Ola0TACEWV  OATUKWV — TETPWHATWY  (HapPHAPWY,  YPAVIT®WY,
aoBe0TOAIWV KAL) Ttou oAioBnoav oTiC veoyeveiq Aekdveg Adyw Baputnrag.
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Oudda _TepeAiov: Anoteheitar amdé un  oupmnayomoimuévoug  Xepoaioug
kKAaoTikoUg oxnpatiopouq o1 omoiol unépkevtat g Oupadag Mpiva ¥ Tou
aATiikoU urto8abpou Kal UMOKEIVTAl TWV avBpakikwv akoAouBiwv tng Opadag
Bpuoeg. Ot oxnuatiopoi mou sival esvowpatwpévor otnv Oudda Tegeliou
armoTeEAOUVTAl KUPIWG amd KPOKAAOTaym, GUUO Kal AU Kal avTinpoowreuouV

ardéBeon oe YAUKQ, upaipupa kat Baldocoia vepad.
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Eix. 16. Xdping ovoXetiouov o onoio§ aneikovizel nv akpibn
xpovootpwuaroypapikn Béon twv oudbwv oxnuarioudv tng Kpning
(MEULENKAMP et al. 1979).

Oudda Bpuoeg: BiokAaoTikoi, ouxvd upaAwdell QUKWBEIG-KOPAAIOYEVEIQ
aoBe0TOAIB0L oL oroiot armoTeAoUv TO TIASUPIKO avAAOYO TUNHA EVAAAQYWV
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OTPWHATOTIOINHEVWY KAl OHOYEVOTIOINUEVWY HAPYWV pnxnie Bdhaccag. e
HEPIKA Onpeia ol papyeg MEPIEXOUV CUYKEVTPWOELS YUYOoU.

H Opdada Bpuoeg unépkelrat tng Opadag Tegeliou, Tou aAmikou umndBabpou
kal onaviwg e Opadag Mpiva.

Oudbda _EAAnvikou:  AmoteAeitat  and  epubpol  Xpwpatog,  Xepoaida
Kpokahomayn}, Totapo-Atpvaieq,- OXETIKA AETITOKOKK®OSELY - akohouBieg Kat
Katd TOmouq UPAApupeg artoBéoelq pe Alyn yupo. H Opdda EAAnviKou
uniépkeltal TG Opadag Bpuoeg, MAAQWOV VEOYEVWV OTPWHATWV KAl KATA
TOTOUG TOU AATIIKOU umoB8abpou.

Oudda dowvikid: ONot ol OXNUATIONOl Ol OMoiol AMOTEAOUVTAL MG QVOIKTHAQ
Bdlaococag papyeq Kal IAUEQ Kat ol omoiol unépksvtal Tne Ouadac EAAnvikou
1 g Opadaq Bpuoeg evowpatwvovtal otnv Opada dowvikid. MoAd ouxva ot
HAPYEG TIEPIEXOUV OTPWHATOMOIMUEVA TIUPITIKA AEMTA OTPWHATA. Z& OpIoUEva
pHEpn n Bdon g Opadag dowvikia anoreheital and papyaikd Aaturonaym.

Oudda_Ay. TlaAnvng: Abpopepn, Yevikd epuBpol  Xpwpatog,  Xepoaia
KpoKaAomayr] Kai Yappiteq ol oroiol UMEPKEWVTAL 1) anoTeAolv Ot OPIOUEVA
HEPT TO TIAEUPIKO avaloyo twv iGnuatwv tng Opadag dowvikid. H Opada Ay.
MaAfvng avtinpoowrnelver Tnv uPnAdTepn evétnTa Neoyevwv METPWHATWV
™G Kpntng.

[MAewotokave: Aev €xel yivel Kapia ouoiaotikry unobiaipeon Twv Balacoiwv
avaBaduidwv kal Twv nnrepwtikwv armobéocwv Tou [MAciotokaivou. Ta
MAewotokavika fpata unépkevtat aclppwva Twv Neoyevav Kal AATIK@MV
TIETPWHUATWV.

F'ewhoyiké kabeoTwg TnG Kptng kard To Méco/Avwtepo TopTovio pPéXp!
TOo Karwrepo Meoorjvio.

Zmv Kpn, to didotnpa and Méoo/Avatepo Toptévio-Katwhtepo Meaorivio
Xapakmpiletar and OeTiKEQ emKAuUOIyevEiC akoAouBieq (onlapping). Auté
onuaivel eite ot €ywe pia aviPwon ™G BaAdoolag otadune 1€ OTI ot
ouoxeTIlOpeveq MeploXEg unéatnoav BUBion. AUTEC Ol OXETIKEC HETAKIVNOEIQ
Alyo 1 TOAU ouprtintouv pe TOAU OnuavTikEéS WnuatoAoyikég peTaBoAés. Ta
nuata aAAagav and Kuping KAQOTIKA Kata tn Oidpkeia Tou TopToviou oe
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Kupiwq avBpakikd katd To Meoonvio. EmimAéov  xapaktnpilovtar and
oNUavTIKY avgnon eAaopaTosIdws OTPWHATOMOMUEVWY WCNHATWY.

H emikpdtnon Betikwv akolouBiv (mou yivovtal SnAadny AemTopepéotepes
oogov agopd oto HEyeBog Twv KOKKWV TPog Ta £mavw) dev meplopileTtat
Hovov otnv KpAtn aAAd napatnpeital Kai oc TOAAEG GAAEG AeKAveg NG
Meooyeiou mapoio mou dev avayvwpilovtal eUkoAd. TNV MPAYHATIKOTATA, N
erikhuon @aivetal va eival 1600 yevikn pe amotéAeopa va sival dUokoho otnv
Meodyelo va BpeBouv pépn mou va xapaktnpilovtar and To avtibeto
(PAIVOUEVO.

H yevikn ewdva OBeixvet ott n nepiodog Av. Toptdvio-Kat. Meoorvio ritav
Kupiwg mepiodoq BIaPopIKNG KATAKOPUPNG HETAKIVACEWS Tepaxwv. H OXETKN
avudwon Tou Baoikou erurnedou SiaBpwoews pnopei va eEnyriost TV BeTIKN
- akoAhouBia ToU oxnuatifouv Ta IGAMATA QUTAG NG TNAKIGG O TOAAEQ
MEPIOXEG. AMoBoyn autou Tou YEYOVOTOG £Enyel TIC YEVIKEQ HETABOAEC TTOU
napatnpolvTal katd v Wnuatoyéveon. MNpwrog o DROOGER (1976) £deife
OTtL Ta Wnpata tou Toptoviou eival Kupiwg Aentopepr KAQOTIKA, EV® HEYAAQ
rood apyiAAou Kat pepikol BlokAaoTikoi acBeatoAiBot BpiokovTal Katd Toémnoug
ouykevtpwieEvol. Autol Ttou eidoug Tta Wnuata propei va umovoouv apketd
XOUNAS avayAugpo. H oxeTikn avidwon tng Baldooiag otdbung Katd to Av.
Toptovio-Kat. Meoorvio embeivwoe autriv Tnv Katdotaon. H avogwon Ttou
BaolkoU erunédou BlABPWOEWS TIPOKAAEOE TNV HEiworn €i0porc KAACTIKOU
UAIKOU Kal TV aAAayn and KAQoTIKY o avBpakikn 1inuatoyEveon.

Auti n erntikhuon Bpioketal oe avtiBeon pe Tnv andoupon TnG BAAAcoag Kata
to Meoonvio, n omoia ogeideTal otnv eudTatikyy nMTwon T™C Oaldooiag
otdoung. H teAeutaia gaivetal nwg akoholBnoe TNV QAon erKAUOEWS TNG
Tiponyoupevng neptodou.

Ooov apopd oto KAipa, olpgwva pe tov BENDA (1973) kat Toug MEQPTIAAOY-
AIKAIOYAIA & AEPMITZAKHE (1990), n mo onuavTiki peTaBoAr; autou &ywve
kata 1o ZeppaBahAlo-Toptdvio. Ekeivn v nepiodo to KAipa tTne Meooyeiou
£ylve Yuxpotepo Kal Enpdtepo. ZUPPwva pe Tov BENDA, auTtéq ol KAIHATIKER
ouvOnkeg Tmapéuelvav  otaBepéc MEXPL To [Acdkawvo, Orou pia  GAAn
petaBoAn oe o uypég ouvenkes €AaBe Xwpa.

Extég Meooyeiou, éva yeviko Yuxog Kat 1 avamTuén MOAIKQOV TayeTwvwy and
To Mewkaivo péxpl onpepa cmbBeBaiwvetat and  dedopdva  aTaBepwv
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TewAoyiko kabeorwg Tne vijoou Kpritne ‘ 3l

lotonwv (BOERSMA & SHACKLETON, 1977; LETOLLE et al, 1979; KEIGWIN,
1979; KENNETT et al, 1979). I1Baitepa o1o Av. Meidkawvo mapatnpeitat n mio
Yuxpn nepiodoq.

AvtiBeta ot CITA & RYAN (1979) avagpépouv pia avabéppavon oto Katwrtepo
Meoorvio. ZUppwva pe Ta Oebopéva Toug, authy n  avaBéppavon
akohouBriénke amé pia pdon YuxpdTNnTag n omoia UMOpPei va OUOXETIOTE e
v Evapgn Tng efatpioswg otnv Meodyelo. EEatiag Tou yewypagikou
oxfiuarog kat Tng B€ong Tng Meooyeiou eival mpogavéq 6TI auth n pdon
PuxPOTNTAG EMNPEACE OUYKPITIKA Alydtepo Tnv Meodyelo amd 61t TIQ
ubaTiveg paleg Tou ATAAQVTIKOU.



Ry

XAPTHX TON ENEPIQN PHFMATQN THZ
EYPYTEPHZ MNEPIOXHX THZ KPHTHZ

MPOAOIOXZ

H ouvragn tou XAaprn Twv evepywv pnypdtwv tng nepioxng tng Kepnrng
avatédnke and tov Opyavioud Avrigelopikol 2yxediaopou kat [lpootaciag wg
gpeuvnTIKG mnpdypappa otoug Bduo  Popelg Katd TO fnulou, OSnAadn oto
Mavemotriuio ABnvwyv pe unedbuvo tov kadnynrn K. Mux. Agputldkn Kat oTo
EOvikd MetooBlo MoAutexveio pe unedBuvo Tov KaBnyntr K. NikéAao PutpoAdkn.

Npénet va onuelwlel 6TL mapd TIg odnyleq tou OAZM va ouvraxlel o
XGpTng povo pe Baon ta BiMoypagikd orolxela, evrodTolg npayparonotiénkav
To 0¢pog 1994 kat 1995 MoAUNUEPES EPEUVITIKEG TIEPLOBE(EG KUPIWG OE TMEPLOXEQ
nou SlavoixBnkav véolL BPOHOoL i YEVIKG £ylvav EKOKAQEG HETA TG TIAAALOTEPES
£PEUVECG HAgG.

Ztnv épeuva oro UnalBpo Xpenowonoénkav ot UPLOTAPEVOL YEWAOYLKOL
xapteg 1:50.000 tou IFME, n unapxouca BiBAloypapia kat tonoypaplkol XApTeg
kA{pakag 1:250.000 kat 1:50.000 tng NYZ.

H épeuva oto UnalBpo eixe wg arnotéAeopa va dleukpivicBolv 1 Kal va
empBeBalwOolv OPLOPEVEG TEKTOVIKEG OUVORKEG yla TIG OToleg uMMPXav KATIOEG
ap@iBoAieg. £ta nmAaiola autol Tou EPEUVNTIKOU NMPOoYPAUHaTog NMPayHaTomnotjonke
and tov Kadnynth k. N. dutpoAdkn pia dtaAeEn tov Adyouoto tou 1994 oTo XwpLd
ZNpog Kal gia padlo@wVLK EKTIOUMT OTO padlopwVvike otabud «Padio Znteia» mou
KaAumrset Tnv AvatoAlkry Kpritn tov louAlo tou 1995. Kat oTig dU0 NMEPLTTWOELG
avamtixOnke 1o B€pa TNG YEVVEONG TWV COEIOR®V KAt 1 (uUon TwV EVEPYWV
PNYHATWV.

¥’ 6An Tnv Kprtn Tmou Tipaypatomnoljoape  ePEUVNTIKEG TiEpLodeileq
npoomiadfiioape va oUAAEEOUHE TIANPOQOPIEG Kuplwg amnd YEPOVTEG yia TO Katd
r6oo Bupolvral 1} Akouoav and Toug YOVE(G TOUG MEPUMTWOELG KATA TG OTOIEG «N
yn oxiotnke 1} avolke» Katd Tnv Oldpkela KAmolag OElOUIKAG dovnong. XTo
epWTNHA auto oudepia BeTIK andvrnorn eiXaue.

Map’ OAeg TIG TAPATNPNOELS, OTIC TEPIOCOTEPEG TEPIUMTTWOELG TwWV
moAudptBpwy pnypdtwy Tng neptoxiic Kpnmng dev propel kavei¢ va elval
KQTNYOPNHATIKOS Yia TNV evepyo qpUaT QUTOV.

EIZAFQrH
Ma T VEOTEKTOVIKN Bdour] Kal Tn oelglikotnTa Ing Kprmng £xouv
OnpooleuBel TOAAEG EMMOTNUOVIKEG £pyacieq TOU ava@epovIal aroKAEloTiKA 1
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ETMUEPIOTIKA OTA EMOTHHOVIKA aQuTA avrtikefpeva. Hon avagepbnkav mo navw
oTo KedMAalo Tng TekTovikng eEEMENG MOAAEQ ETHOTNUOVIKES onuooileldoelg mou
NEPLEXOUV Kal TTIOAAA OTOLXE(Q TNG VEOTEKTOVIKIG eEENEnc.

Edlkd yia evepy@ priyuata pe tnv £vvola TOU TOUG arodidel kaOe
cguyypageag unapxouv oniopadika €36 Kal ekel oTa KEQAAAla TNg NeotexTovikiig
N ™G Zeloptkotntag. Adyw Tou eneEnynuartikol KAl cuvodguTikol XAapaKtnipa tou
napdvrog puAAadiou kpivoupe 6Tt dev UnAapxet AOYog va avapepdolpe Eava kat
o avaAuTIka OTIG andyelg KaBe ouyypagéa. O avayvoorng upmopel va
evnuepwBel yia tn BiBMoypapia 1600 and avapopéG TOU OnUELDVOVTAlL OTO
Keluevo pag, 000 Kal amé To OXETKO BBAOYpaQIkd Tmivaka oTo TEAOG Tou
Tedxoug.

Edw pmopel va avagepbBolv pévo oxetikol XAPTES Kat onuooledyaTa mou
Xpnoloronenkav wg unéfabpo N wg Bacikd MANPoPOPLAKsd UAIKSG yia Tn ouvragn
TOU XAPTn TwWV <«EVEPYWV» pPryHatwv Tng meploxXnic Tng Kpntng. Etol
Xpnoworonke w¢ unéBabpo o Tomoypa@lkée xaptng 1:250.000 e .Y.Z.
XwpIQ TIq 1oodyelq KapmIAEG YEVIKA Kal TIG 100BABE(C KAUMUAES (400, 600, 1000,
2000 kat 3000) kal perd and Tpomomoinon ToMwvuULwy and kabapeldouoa oTn
ONMUOTIKA.

MNa yewloywka otoixela xpnowonouidnkav oL yewAoyLKol Xaptreg TOU
LI.M.E. (CREUTZBIIRG N. et al. 1977, M'ewhoyik6g Xaptng 1:200.000, MewhAoyikol
Xapreq 1:50.000 Znteia, Katw Xwpis, Ay. NikoAaog, Iepdnerpa,\ Moxég,
AXevtplag, AvTiokdpt, Tupndaki, MeAauneg-Mépapa, TeAAd, P£Buuvo, Xawviq,
ANkuavol, MMAatavidg, KaotéAAt kal o ZEIOPOTEKTOVIKOG XAaptng 1:500.000,
€xdoong 1989), dutpoAdkng N. 1980 (Biarpipr upnyeoiag), Apakoénourog, I. K.a.
1982 (oelopoTekTOVIKGG XAPTNG), MoupTtZag, N. 1990 (d1dakTopLkr dLaTptpi.

Mépav twv BiBAoypapikdv otolxelwv n eunelpla Hag amné TIC Kata
dlaoTnpata gpyacieq pag oto UnalBpo cuvéBale OUCLAOTIKA OTh ouvrain tou
XAPTN TWV «EVEPYWV pyHATwV» NG Teploxng tng Kpntng.

F’EQAOrIKOI ZXHMATIZMOI

Z0upwva pe 1o and 8-7-92, aptBp.npwt. 975 yypagpo Tou OAZI kat HE TN
OXETIKI} loXUouoa oUpBaon ot yewloyiko{ oxnuatiopol 6a StaxptBolv a) oToug
AAukolg kat [lpoaAmkoug, B) oToug MoAaootkoug, Y) ota Ifpata Avw
Mewokaivou-TlAelokaivou kat 8) Tetaptoyevn IZfpara.
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1. MPOOPOIENETIKEZ AKOAQYOIEZ (AAMIKOI KAl [MTPOAANIKOI
I XHMATIZMOI)

Ot aAmkoi Kal mpoaAmkol oxnuatTiopol KaAUmrouv o€ TOAU PEYQAUTEPO
NocooTO TNV ETMPAVELQ TOU VNolol 0E oXEOT HE TOUG HETAATIKOUG OXNUATIONOUS.
MpékelTal Kuplwg yia avlpakikd netpopata (aofeotoiBol, doAopiteg Kat
pappapa) quAAiTeg, XaAalditeg kat apyiAtkolg oXtoToAfoug.

ZTd NETPWHATA QUTA Ta priylara diakpivovral HE oapnvela Kat oTig
KQTOTITPIKEG TOUG ETLPAVEIEG dlatnpolvral ouvifwg ol YPapHWOelG TPOTTPLRNG
Kal Ta AAAQ KIVNUATIKA XapaktnploTikG. To pelovékTnud Toug eival ot Ta
nNeTpopara autd dev Tiapgéxouv otoixela yla Tov Kabopiopd tng nAtkiag Tou
PrIYHATOG KAl NG VEOTEKTOVIKAG £EEAENG.

¥’ 6AouC Toug YewAoylKoUG i TEKTOViKOUG Xapteq mapatnpel Kaveig ot
ONpELOVETAL TOAU peyaAlTtepog aplOuog pnypatwy oTIG TEPLOXEG, OL Orioleqg
KaAUrrovral ané avlpakikd neTpwpaTa and AAAeg mou KaAumrovtal and pHApYES,
apy(Aoug Kat oXtoToAlBouq.

Ta Kupl@TEPA KPELTHPIQ TIOU XPNOLUOTIOCAUE Yla TNy avayvwplon Tng
QUONG TWV PNYHATWY Ta omnoia diacXifouv aAmkd avBpakikG 1 GAAa neTpwyata
givalr n dieBuvon, n kAlon, n Sieduvon kiviong kat Tto pnikog kat BEPaia ekel
oriou Ta orolXela autd fnoav eudlakplta.

ATO TEXVIKOYEWAOYIKHG TAEUpPAq ot peTaAmkol oXnuatiopoi mpemel va
dlakplBolv oTIg akGAouBeG KaTnyopieg:

a. Ta oXeTikd autéxBova avlpakikd METp@Uata tng evotnrag Kpitng-Mavng (i
MAakGBele auBectOMBol), Ta omoia mapouctdfouv TNV KAAITEPN HNXAVIKA
oupTEPLPOPA Kal Tn HEYAAUTEPN TAXUTNTA TWV EMUAKWY CELOUIK®OY KUHATWY (P)
3.500-4.500 m/sec.

B. Ta aAAdxBova avBpakikd meTpdpata (aoBeotoMbol Twv EVOTATWV TPLMOAEWS,
TpuniaAiou, MNivdou-Mayyacd) eival évrova TEKTOVIOUEVA (KATAKEPUATIOHEVA HE
{oveg pUALVITIWONG) KAl kapoTikonownuéva. Ta \unxavu(d TOUG XapPaKINPLOTIKA
glval TolOTIKA unoPaBuiopéva oe ox€on He TaA avOpaKikd TNETPWHATA TNG
nponyoupuevng Katnyopliag.

y. Ot aAAéxBovol o@ioMBol, ypaviteq kat apgiBoAiteg elval erniong gvrtova
TEKTOVIOUEVOL KAl Ot TWWEG TNG HNXavikig Ttoug avroxng (oe ¢optia) elvat
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XaUNASTEPEG aNO TIG AVTIOTOLXEG TIHEG TIoUu avagépovial oTn BifAtoypagia ya
avaioya autdéxBova neTpwUATA.

5. OGuAAiteg-xahaliteg kal Aownmd kpuotaAlooxlotwdn: [lpokettat ya qa
aAAéxBovn evoTnTa Tou Xapaktnpiletal and nmAriBog pnypatwy dlATunong. Zuxva
napouctafet évrova KaTtoAMadnTikda @awvopeva. Mevikd mapouoctafouv peyaAo
nayog kat anorelolv KaAd «£dagog» BepeAiwong kat Maviwg kaAdrtepo and 1o

QAUoxn.

e. ®Aioxng: Ztnv Kprtn uneprtepel yevik@ o apylAMkog (AUOXNG HE OAEQ TIG
YVWOTEG ETUTTWOELG OTNV KATAOKEUT TEXVIKQOV EPYWV.

Xto Zelwopotektovikd Xdptn tou IFME (1989) o AloYng evracoeTat oTnv
opada Il e TaxuTnTa TwV EMURKWY CEICHIK®OV KUpatwy 1800-3500 m/sec, evw ol
PUAA(TEG-XaAaliTeg-KpuoTaAhooxloT®wdn otnv opdda V pe taxuinra E=4300-
6000 m/sec.

2. FTEQAOI'IKOI ZXHMATIZMOI MEIOKAINOY

H oelpd auTi] TwV OTPWHATWY QIoTEAE(TAl KUplwg and XovOpOKAQOTLKG
(lfuaTa KpokKaAomay®yv, AQTUMONAYWV, YAHHITOV Kal o€ TOoAU pKpd TOG00TO
pHapywyv. ZuviiBwg ot AaTUTESG Kat ot KPoKAAeg elvatl ouvdedenéveq e AOBECTITIKO
UALKG 1} Kal HE papyatko.

Ta xovdpokAaoTikd autd otpwpata dtaocx{Covrat and OlakAAoElg Kat
HIKpopriyuata ouvrifwg duUo ouoTnuaATwyY oxaﬁév KabeTwyv petagd ToOug Kat
nepinou KABeTwV 1MPog Ta enineda oTpwoewg. ETol xwpifovral og opboywviouq
OYKOMBOUG avaAoya HE TO TAX0G TWV OTPWHATWY. ZE TIOAAEG TEPUTTWOELG OL
KPOKAAEG Kat oL Aatumeg eival MeTtafld ToOug OYXUPA OUYKOAANUEVEG Kal
oxnuatiCouv Maykouq €wg Maxeld otpwupara, 1 O avroxn Toug Ot KAtaképugpa
poptia eivat moAu peyaAn (m.x. lMpiva). To pelovéxkTnud Toug elval  OTL O
nep{twon OSlopiKAG dévnong ot «opBoywviolt» oykoAlBot propel va kivnBouv
aveEdptnra o évag and Tov GAAo pe amotéAeopa va karanovniel avopolopopea
evOEXOUEVN KATAQOKEUT].

H pnxaviki Oupnepupopd TwV XOVOPOKAQOTIKWYV OXNUATIOUWY  Tou
Metlokaivou eEaptdtal and To NMocooTd He TO OMO(0 CUMPHETEXOUV OL HAPYEG Kal
apytAol WG OUYKOAANTIKGO UMKO i w¢ napepBaldpeveg oTp@oelg. AvaAoyoug
OXNUATIOHOUS 0 ZEloHOTEKTOVIKGG Xaptng 1:500.000 tou IFME evrdocoet ornv
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opada il n onoia xapaktnpifetat and nukvétnta (P)=2,2-2,7 gricm* kal Taxutnra
EMPNAKWV OEORKOV Kupdtwy (P)=1800-3500 m/sec. To 1naxog TwV OXNUATICH®V
autwv TIolk{AAeL avdloya He Tnv meploxn kat rieploplletal oe HEPIKEG DEKADEG
pe€Tpa.

3. ZIXHMATIZMOI ANQTEPOY MEIOKAINOY-NAEIOKAINOY

Ot oxnuarntopol autol anotedodvral kupiwg amé pdpyeg, apylAoug xat
papyaikodsq aoBeoTOAlBoUG kal KaAumrouv HEYAQAUTEPEG EKTACELG arod Toug
Tiponyouuevoug XovdpokAaoTikolg oxnuatiopodsg Tou Metdékatvou. To 11aAX0G TOug
Kupaivetal and HEPKES DeKADdEG £wg UEPIKEG eKkaTovradeq pérpa. levika To
naxo¢ aufdvel andé Ta neplBwpla  TPOG TO ECWTIEPIKO TwV  AsKavwyv
iI¢nuatoyéveong.

H unxavikn ouprneplpopd Twv Hapy®yv Kal Twv apylAwv oe oX€or PE EKElVN
TWV XOVOPOKAQOTIK®WYV OXNUATIOHWOV TAPOUCLAlEl TIHEG UNXAVIKWY TNAPAHETPWY
Katwrepne mnowdtnrag. Etol napouctafouv  pikpdTeEpn  dtaTUnTikn  avroxn,
HEYQAUTEPN CUPTILECTOTNTA, UKPOTEPN Ywvia £0WTEPLKAG TPPING KAl LEyaAUuTEPN
gualoBnoia oe katoAioBnon. Ot HAPYEG UTIEPTEPOUV TIOLOTIKA TwV apylAwv. Otav n
BepeNwon KaTaoKeuwyv YiVel oe pn anocabpwpéva orpwpara (agol agaipebel
6A0 TO crugpavelaké amnocafpwpévo kal nuanocafpwpévo  KGAuppa)  Kat
£QApUoOTEl O UPLOTAPEVOG QVTLOELOHIKOG Kavoviopdg dev undpxel blairepoq
kivBuvog. O1 KaTtaokeuée Kivduvelouv 6Tav Bpiokovrtal og kdamnota mAayld 1 Kkovrd

o' authi OIOTL OTIC TEPUTTWOEIS aQUTEG UuTidapxet aufnuévog KI{vOUvog
KatoAiobnong.

Ou yewAoyikol{ autol oxnuatiopol evracoovral eniong otnv Oupada Il tou
ZelgpoTEKTOVIKOU Xaptn tou IFME pe Tig (Bleg TIHEG MUKvVOTNTAG KAl Taxutnrag

OELOULKWV KUPATWYV.

4. MAEIZTOKAINIKO! ZXHMATIZMOI

O1 oxnuatiopol autol arnotrgAolvtal andé KAQoTiKG UAIKG pecaiou pey£8oug
kat Ayétepo amnd epubBpormdolq kat wappiteq. Ou wapp(teg elvar Kupiwg
aloAlaviTeg Kal neplopifovtal o€ oTeVEG (WVEG TWV MAPAKTIWV MneEptoXwv. Kat ta
HECOKAQOTIKA Kpokahomayn Baldooiag npogAsucng neplopifovial g€ MAPAKTLEQ
MEPLOXEQ. TuuneplpépovTal we Bpaxwdeqg éwg nuBpaxwdeq UMKS. To maxog Toug
neplopiletal ouvibwg ota 1-10pu. MoAAég opég oxnuatifouv opllévrioug i
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oXedov opl(évTioug mnaykoug (Tpdneleg) ndvw oe pdpyeg Kat apylAoug Tou
[MAelokaivou.

ZTIC TEPIMTWOELG auTrég npénel va anogelyetral n BepeAiwon navw og
Tpaneleg HIKpoU maxoug OLoTL undpxel kivduvog Opaulong o& OEIOPIKY dovnon.
Eniong npgnel va dlepeuvaral n enidpaocn Twv veEpWY NG Bpoxng mou oiewadlouv
OoTI¢ OLAKAQCELG TwV TAYKWY Kot ¢pOdvouv HEXPL TNV EMPAVEIQ TwV HApYWV 1
apylAwv Ti¢ ormoieg OdlarotiCouv pe kKivduvo va 1npokAnBolv OALOBNTIKEQ
UIKPOKIVIOELG TWV UTIEPKELIUEVWV TIAYKWV.

Ou notdpleg amnof€oelg oxnuatifouv avaAoyeg HE TIC TIPONYOUHEVEQ
Tpaneleq. IxnuatiCouv OpWG KAl TG AEMTOKOKKMAN OTPMUATA.

Ta putidia mou mneplopifovral oTig £§6d0UG TWVXEILApPwWY TIapouctalouv
HEYAAO MAX0G OTNV KEVIPIKN MEPLOXN Tou pirmdiou otav £€xouv oxnpatiofel and
Heyaho xeipappo. Edw mpénet va avagpepbolv Kat ta CUyKOAAnuéva mAsupika
Kopnpara.

Abyw Tng neploplopévng €kracric Toug ot oxngatiopol autol dev
napouoctafouv wiaitepa npofAnuara.

Ou oxnuatiopo{ autol evrdcoovrat ornv opdda Il Tou ZELOHOTEKTOVLKOU
xdptn tou IME mnou xapaktnp(ovrat amd mnukvétnra=2,0-2,5 gr/cm® kal
TAXUTNTA EMPNKWY CGELOUIKWY KUpadTtwy=1300-2000 m/sec.

5. AAAOYBIAKEXZ ATNOGEXIEIX

Mpokeiltal yia npoéopateg anobéoelg mou pnopel va eivat XaMkeg, GQuppot
(dlapbpwv peyebwyv), dpythol kat nAol 1| Kat pelypata and ta UAIKKa autd. Adyw
™G npoéogpatng nAkiag touq Bpiokovral oc xaAapn kardotacrn. Ou oXnpatiopol
auTtol KaAUTTouv OHAA£G KOWAGdeG He ToAU HIKPr] KA{on, TMEDIVEG EKTACELG UE
XQHUNAS UYWOHETPO OE oX€an |e Tnv nepifdlouca nepLoxn Kal NMApAKTLEG XAHNAEG
extaoelg. EkTé6g andé Tta uAkd@ autd ONUELWVETAL KAl ) CUCOWPEUOT TAEUPLKWY
Kopnuatwv ota YaunAdtepa Ttungara Ing kKabe mnAaytdg. To maxog Toug
Kupaivetal anod 2y. €wg Kat HEPIKEG BeKAdEG HETPA.

To peyaAdtepo mnaxoqg ektTipdrat 6Tt mapoucidfouv oL oxXnpatiopol{ ota
kAetotd opornédia (Oparol, Nidag Aaonbiou, Znpou), otnv nedivy €xktaon
KaoteAAiou HpakAelou, otnv nedidda Meooapdg, Xaviwv oTnv avatoAikri Awpida
ToU 0TEVOU TnG lepanetTpag kat otnv nedivy €éKTtaon Tng Inreiag.

H pnxavikn gupneplpopd Twy anobéoewv autwv gival TIOLOTIKA KATWTEPN
andé TG TPonyoUpeveg Katnyopleg, Wdlaltepa AS6yw Tng XaAapotntag Kat Tng
EAAEWYNG TIPOPOPTIONG TIOU TIG XapaKtnpilel.



Yto ZeloHOTEKTOVIKO Xaptn 1:500.000 tou IFME (1989) evrdogovrat ot
anoféoelc autég oTny opdda | kal onuet@veTal 6Tt £xouv nukvornra (p)=1,8-2,0
gr/cm® kat n TaxUTNTa TWV EMUNKWY CELOUIKOV KUPHATWY (P)=300-1400 m/sec.

ENEPI'A PHIMATA KAl ZEIZMIKOTHTA

Evepya pfiypata:

Tuppwva e TIG odnyieg Tou O.AZ.I1. npénet va dakplvoupe Ta priydara
oe: a) Jelopka prypatra ekeiva Ta omolo anodedelypéva cuvdovrat e
ouyKeKplpévoug oelopolg, B) Mewloylk@ evepyd priypata ekeiva ta oroia
propolv va Yapaktnpwofolv wg evepyd HE YEWAOYLKA Kal YEWHOPPOAOYIKA
KpLTrpla Kai pe kiplo oTotXeio Slakplong 6Tt £xouv evepyorotnfel ta TteAsutala
100.000 xpoévia (Avw MAelotokavo-OAGkatvo) kat y) Phypara ylia ta omoia dev
undpyouv oTotxela 6Tt €xouv gvepyorotndel Ta teAeutaia 100.000 xpovia.

Mépa and TiI¢ SlakplO£lg aUTEG TwV odnyldv EXOUHE dlaokpivel 0To XApTn
Twv Evepydv Phypatwv tng KpAtng kal ta «mbava evepyd priyuata» Tta onola
£xouv HEYAAO WAKOG Kal Xpaktnp(ovrat amd To YEYOVOG OTL OTnv MEPLOXN TOUQ
OTNUELDVOVTAL EMIKEVIPA CELOHMYV.

a. ZEWoUKAG priypara.

Ma phypata ta onoia ouvdéovral arnodedelypéva HE OUYKEKPIHEVOUG
oelopolg dev undpxouv TmAnpogopieq. Mapd Tnv avadnirnon TANPoOpOPLWY  YLa
eppavion evdexousdvwyv odlapprifewv Tou cdAPoug Katd Tn YEveon KArowou
oelopol dev MPOEKUWE KavEVA OTOLXE(O TIou va odnyel og OXETIKO CUHMEPATHA.

[evikd TMOTEUOUPE OTL av BEV £HPAVIOTOUV ETUPAVEIOKEG BLappriEelg He
KIVAOELG TIapdAAnAa Tipog TO (XVog KArmowou prydatoq dev propel kavelg va
fewprioel To prAyHa QuTO UMEUBUVO YLA TO OUYKEKPLUEVO ETHKEVIPO. Karta tnv
anoyn pag 6Aa Ta HEYAAa HETAVEOYEVH priypata npénel va Bewpolvral wg mbava
evepy@ £wG HEANOVTIKA £veEPYA OBLOTL, n anodedetypeévn TMAEOV HE DOPLPOPLKEG
peTproelg Kivnon tng ABdéopapag tng Kprtng katd 2,5 €wg 3 gkat. 10 Xpovo
npog¢ NA wg N eival autovénto OTL emdpd abpoloTIKA Kal evepyorotel Karmola
and Ta uPploTapeva pRypara kalw dnpoupyel kat véa priypata.

AKOunN moTeloupe O6TL 6TAV TPOKELTAL Yia HEYGAOU priKoug priypara NPETEL
va piholpe yia pnEnyevelc R pnypatoyeveiq Lwveg (Fytrolakis, N., 1980) xat 1ol
xapaktnpifoupe 6Aa Ta peydAa priypata miou optofetolv TIQ VEOYEVEIG Kal
HETAVEOYEVEIG AEKAVEQ UE TIG KUPLEG TEKTOVIKEG £EAPOELG (TEKTOVIKA TEHAXN)
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™me KpAtng (Asukwdv Opéwv, Kédpou, TaAliaiwv Opéwv, Aotepoucsiov Opéwv,
Wnhopeitn, AaotOudTikwy Kat Inrelak@v Opéwv). Autdé Oev  onpaivel ot
arokAelovral TS MOavéTNTag EVEPYOTIOMONG Kal optopéveg AAAEG PNYHATOYEVEIG
hveg ol omoleq DaoX({{ouv ECWTEPIKA TIG TEKTOVIKEG €EAPOELS TMapGAAnAa 1N
dlaywvia 1pog TIG PnyHaTtoyevelq {OVeEG TWV KpaoTnEdwy Toug.

KaBepid Aotdv  andé  TIG TeKTovikég eEdpoelg (TekTtovika  Tepaxn)
neptBAAAeTal T600 ota Bopela Kal voTid Tng 600 KAt oTa JUTIKG Kal avatoMka
me ané pnényeveic Jwveg TOU OXNUATIOQV avTiOTOLXEG VEOYEVEI(G KAl
peTaveoyevelq TexTovikég Ttagpoug (Fytrolakis, N. 1980, Delibasis N.-Drakopoulos,
J. et al. 1981 kat Drakopoulos, J.-Fytrolakis N. et al. 1982). Xtov mapévra xaptn
«Evepywv Pnypdtwv tng Eupltepng Mepoxng tng Kprjirng» dlakplvovral ot
pnypatoyeve(¢ JWVEC KAl OL VEOYEVE(G-UETAVEOYEVE(G TEKTOVIKEG TAPPOL KAl Ol
TEKTOVIKEG £EQAPOELC UE TOUG AVTIOTOLXOUG XPwHaTIopoUq.

Mpénel va onueldooule wiaitepa, 6TL Bewpoulpe moé opBd va XpaxTnpi{oupe
WG EVEPYO MG TEKTOVIKN TAPPO 1] Hla pnyparoyevy {wvn Kat OxL €va prnypa tng
TAppou BLOTL dev pnopoupe MoTé va molpe pe andiutn Befardtnra mo akplfwg
and Ta prypara Ing Tagpeou 1 kat tne £€apang £iva uUNMeUBuvo yla KATIOo CELOHO
agpol EXoupe TIOAAG (rapdAAnAa) priypara oe pia Tagpo mou dev gpgavidovrat
otnv emepaveia. Kat akéun dev urnopolpe va eipaote BéBatot 6TL «To gMinedo» Tou
KUPLOU PrYHATOG Tiou Slakpivoupe otnv emgdavela npoxwpel ge peyaio Babog pe
v (Bla ndvra kAion. Etot yia napadeiypa ewpolpe opBOTEPO va TOUHE OTL «N)
TEKTOVIK TAPPoG TNG lepdneTpag eival CEIoUIKA evepyog» napd va MOUUE OTL «TO
avatoAko priyHa tng lepanetpag elval 0EloUIKG eVvEPYO».

Mg TO OKEMTIKO QUTO PTOPOUHE va XAPAKTNPIOOUHE WG CELOHIKA EVEPYEQ
OPIOHEVEG VEOTEKTOVIKEG EVOTNTEG OMWG OL TEKTOVIKEG TAPpol lepanetpag,
HpakAeiou kat Meoodpag Kat oL MPoeKTAoELg Toug oTrn BaAacoa, oL VOTIEG Kal Ol
BUTIKEG UTWPEIEG TOU TEKTOVIKOU TepAXoug Twv Aeukwv Opgwv kal Ta
OuvopeliovTa €KE( VEOYEVI] Kal HETAVEOYEVH Xepoalia Kai Baldooia TEKTOVIKA
Bubiopata, oL BOPEleq Kal avaToAlKEG UTIWPELEG TNG TEKTOVIKNG €Eapong Tng
MaGdou,To avaTtoAlkd KPAOTIEDO TNG avaTtoMkoTepng €Eapong «Znipou Xnrelagy,
K.Q.

B) FCewMoyikd evepyd privuara

MpékelTal yia Kavovika prypata ta omnoia dev evromifovral poévo ota
NePOPLa TWV VEOYEVMV KAl PETAVEOYEVMV TEKTOVIKWV TAPpwY QMA@ Kal OTo

EOWTEPIKO QUTMV KABMG KAl OTO ECWTEPIKG TwV TEKTOVIKWV efdposwv. Ta
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HEYaAUTEPA O HNKOG Kat GApa priydara elval exelva mou mnapatnpouvial orig
UNIWPELEC TWV TEKTOVIK®OV eEApOswv Kal KaT EMEKTaon ora neplbwpla Twv
TEKTOVIKWV TAPPWV.

Ta kpitipla Baocel Twv ornolwv Xapaktnplotnkav wg YEwAOYIKA £vepYQ
elval KAmola evOeXOHEV YEWHOPPOAOYLKT dlagoporoinaor, n KaAodiatnpnuévn Kai
HE OXETIKA TPOCE@ATn OWn KATOMTIPLKY} eM@AvEla Kal Kupiwg and Tto Katd nooov
ennpeddel TMAEIOTOKALVIKES amnoB£oelg ge kanota 1} kanoteg B€oelg Tng dadpoung
TOU.

fla 1o XapakInplopd Twy PnyHaATwY autdyv Xpnoworouifnkav emniong Kat
BiBAloypapikd dedopgva and: PuTpoAdkng 1 Fytrolékis N. (1980), ZelOHOTEKTOVIKOG
Xaptng IFME 1:500.000 (1989), Mouptlag, N. (1990) kat AAAeq TNYEGQ OE TIOAU
TIEPLOPLOUEVEG TIEPUTTWOELG.

y. Privuata mbavov evepyd

Ta priypata autd xapaktnpioTnkay otov mapdévra X4ptn wg «meavov
EVEPYA» HE KPLTHPLO TO YEOYVOG GTL gTnv mepLoxt] TOUG OMUELWVOVTAL EMIKEVTIPA
oelopwv. Ma 1o oxedlaopd toug oTlg Bgoelg Tou Bplokovrat xpnolpornononkayv
BiBAloypapikd dedouéva andé to Bubopetpikd xaptn UNESCO, Apakomouro L.,
dutpoAdkn N. k.a. (1982), Zeiwopotextoviké xaptn IFME, 1:500.000 (1989).

Enedr} Ta neptoodtepa OEIOPKG enikevrpa Bpiokovral otov nepiBaiiovra
nv Kpritn BaAdcolo X@po eival autovonTo OTL Ta MEPLOoOTEPA prRypaTa autng
NG Kartnyopiag onpelwvoviat oto 6aAdooto Xwpo.

0. Aownd pRyuarta

OAa. Ta AAAQ priypata Tou dev aviikouv OTLG KaTtnyopieg a, B kal y €xouv
XQpakTnptoTel wg priyHara ywa ta omoia dev undapxouv oTtolxela egvepyorolnong
Toug Tta teheutaia 100.000 xpévia. H oxediagn Toug oto Xaptn £yive pe Baocet
YEWAOYIKG KAl YEWHOPPOAOYIKA KpPLThApla Kabwg Kat pE TIPOoaAvApEPOUEVEQ
BiBAloypapLKEG TINYEG.

e. Katakdépupo daiua kal BaBoc Twyv priypatTwy

To KaTakopuPo AApa Twv KUpiwv prypatwy dev propel va dlarmoTwbel oTig
MEPLOCOTEPES TIEPUTTWOELS, DIOTL TO BUBLOpEVo TERaXog elval ouvriBwg KaAuppévo

anoé vedtepa WHPATA TwV onoiwy To NAaxoq dev yvwpilope. Evag aANog napaywy
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Nou pag eprnodifel va UTIOAOY(OONE OTIG TIEPLTTWOELG QUTEG TO KATAaKOpupo aGAupa
elvat To yeyovog o1t dev yvwpifoupe av oto Bubiopévo Tépayoqg diatnpouvrat (To
mo mbavd) ot aAAdxBoveg evoTnTEC KAl OFE nou’fnc’xxoq, oL ornoleg cuvnibwg oro
AvVUYwHEVO TEPAX0G Exouv dafpwbel.

To kataképuPo AAUa yia TIG pnypaTtoyeveilq {wVEG Mou arnoteAolvral ano
neploodTEPA and £va priypara e KMUakwTth dlatagn npérnel va eKTIHATal wg To
GBpoilopa TWV EMUEPOUG AARATWV OAWV TwWV HETAMIWOEWV TIOU OUVLOTOUV TN
priyHaroyevr] {ovn.

AapBdvovrag undyn autolg ToUuG TIAPAYoVTEG HTopel Kaveig va KAvel pa
YEVIKH EKTI{UNON OTL TO KATAaK6pupo AANA Twv pnypatoyevwyv {wvwv 1ou apxi(ouv
amné 1o Xe(A0OG TwV TEKTOVIKWY £€Gpocswyv Kat npoxXwpeolv KAILaKwTA HEXPL Kal o
Karnowa anéoraon andé Toug OnuepLlvolg TPONodEG Toug KupaiveTal KATtd peEoov
6po arnd 800u. £wg kat 1500 kat og Alyeq mepumTwoelg £€wg kat 2.000u. AUTO
BéBala eEkaptdral kat and tnv opildvria anéaraaon amnod Tov néda tng £Eapong. To
Kataképupo AApa AAAwv pnypdrwy Tmou Bplokovial pE€oa OTIG TEKTOVIKEQ
efdpoelg ekTipgdTal OTL Kupalvetal ouvnOws petafly S0u. kat 200p. evw To GApa
TWV PNYHATWV OTO E0WTEPIKO TWV VEOYEVOV Aekavwv kupaivovrat amnd 10 £wg
100p.

To BaBog péxpl to onoio PBAvVoUV TA priypata givat akoépn o dUoKoAo va
urtoAoyloBel ané OTL TO Kkarakdpu@o dipa. Kat otnv mneplntwon autn dev
yvwp(Coupe KaTd néoov n eM@Aavela Tou priyparog npoxwpel oe Babog pe tnv dla
KAl{on i petafBdaiet tn ywvia kat tn dievbuvon KAiong.

Movo av €xoupe OELOULKN BpAon n ornoia KaTaypageTal oUVEX®G Uropel va
dwoel KkAmoteg TIHEG PBABoug NG pnydaroyevouq {wvng Kat OxL KAroiou
Hepovwpévou priyHatog.

2. JEIZMOTEKTONIKO KAOEZTQZ THX NEPIOXHY

And Toug HUNnXaviopoUg YEVEONG TwV CGEIOHMV TNG TEPLOXNG HUITOPOUHE va
KAVOULE TIG MApakaATw dlamoTwoelg (Apakdrnoudog l-dutpoAldkng N. k.a. 1982
kat 1983).

OMot oxedov ot oewopol tng Kpntng eival TEKTOVIKOL HETATTWOLYEVEIG.
YNapXouv TMEPIMTTMOELS, ONIWE auT Twv oelopwv tng 10/10/1872 tng Aekavng tou
AaoiBiou Omou £X0UlE KAl EYKATAKPNHUVIOLYEVEIG gelopolg. AuTol dnuioupyouvtal
and UMOYEIEG KATANMTWOELS OTIC KQPOTIKEG KAl TAOUOLEG OFE KOLAWHATA

10
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aoBeotoAOikég paleg tou vnolol. Tétolou edoug oeigpol Ouwg eivat pKpol
(M<4.5) xat onavia nipokaAolv BAGBeg V Babuol tng kAlipakag Mercalli - Sieberg
Kal eival TeAelwg Tomkol XapakTripa.

Ot eAQOTIKEG TAOELG TIOU £rukpatouv otnv gupltepn meploXn g Kpning
glval EPEAKUOTIKEG Yl TOUG ergpavelakolg oelopols (BaBog h< 60 Km), evw ywa
Toug OElopoUg evdlapeoou BaBoug (h > 60Km) oL TGoelq £(val CUHTIECTIKEG. To
nedio Twv EPEAKUCTIKOV TAGEWV TNG TMEPOXNG Tmapouctalet duo KUPLEG
dleubuvoelc Kabeteg peTakl Toug. Ma katd tn dietbuvon BA-NA kat pia BA-NA.

To eido¢ Tng didppnEng otoug em@avelakolq oelopodq eival Kavoviko
dnAadn To gva tépaxosg Bubiletatl wg npog To dAho. Mdévo oe gelopolqg pe Babog
peyaAurepo Twv 40Km undpyouv mepurroelg avaorpopng diappnEng dniadn
dlappning o6mou To £va TEHAXOG AvVUWWVETAL Ot OXEon HE TO AAAo. TEtolou
gidoug duappnEn (avaorpopn) napouctalouv ot oelopol evdiapecou PBaBoug e
ETIKPATNOT THG KATAKOPUPNSG oUVIOTWOAg.

A6 LETPHOELG TIOU £XOUV YIVEL OE ETPAVELEG PNYHATWY OTO Unalbpo o1n
OlapKela TNG TEKTOVIKAG €peuvag aAAd kKal arnd Toug pnxaviopoug YEVEONG TwV
OELOHWY, ndpurnpofxue 6Tt (a) oToug emupavelakolq OElgHOUG E£XOupe Kal
optlOVTIEG Kal KATAaKOPUPES KIVHOELS, (B) ot HEYAAEq pnEnyevelg {wveg TIou £X0UV
dlamoTtwlel 1600 oTOV NNEPWTIKG 600 Kal 0To BaAdoalo Xwpo Tou vnotol elval
YEWAOYIKA evepyés €wg tmlavov evepyég. ITIG KIWVACELG aQuTwv Twv {wvev
ope(AovTal oL £VIOVEG aVOBIKEG Kal KaBodIKEG KIVATELG TWV TEKTOVIKWY TEHAXWV
KQl N CECUIKOTATA TNG TeploXng, (Y) Ta kdpia priypata otnv AvatoMkn Kpntn
rmou oxnuatiotnkav mply and ekatovrddeq xhaddeq €wg 2 £Kkar. Xpovia Kat
ouvexiCouv va evepyorololivral Katd katpoug, rnapoustdalouv deEléotpopn Kivnon,
evedy otn Autikip Kpritn téoo Ta@ priydara 600 Kal oL pnxavipool YEVEONG TwV
OEIOPMV BEIXVOUV apLOTEPOOTPOPES KIVIIoELG. AuTo BéBata Bev amoTeAel YEVIKO
Kavova Kat toXUel HOVo yla TIG VEWTEPES KIVACELG TWV prypatwyv. Aniadn oe pia
ermgavela priypgarog pnopel Kaveig va dtakpivel kat aAAn malalétepn kivnon He
OLaPOPETIKNA popa.

3. ZEIZMIKOTHTA

Ao TNV KAQTavopr] TWV OCEOHIKOV ETMMKEVIPWY OJelopwv M>4,5R  Ttwyv
TeAeutaiwv 93 Xpovwv Tou pE BLAPOPETIKA oUPBOAQ yia SagopeTikd Babn kat
SLaPOPETIKES BLACTACELS Yla OlagopeTiKA HEYEDN anelkovi{ovral oTo XAptn Twy

1
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EVEPYWV PNYHATWYV HTMOpoUpE va rapatnpriooupe (Apakérnoulog L-dutpoArdkng N.

1982 kat 1983).

a) Ta neplioocdTepa enikevipa Bpiokovratl otn OaAdooia neptoxni voTia Tou vnotlou
Kat o’ 6A0 TO HUMKOG TOou, OMou Kuplapxoulv ot HEYAAEG TEKTOVIKEG TAPpOoL TOOO
™mg AvatoAikng kat Autiknig Kpitng 60o kal voTidtepa To TG TNG HEYAANG
eAANVIKNG TAppou 1oy cuveX(Cel avaToAlkd pe tnv Tagppo tou MAwviou.

B) Ta enikevrpa nou Bpiokovral navw oto vnol eival oXeTIKA oAlydplbua HeE TOUQ
HeEYQAUTEPOUG OELOHOUG KUplwg oTa dUo axpa Tou vnolol KAl OTIC TEKOTVIKEG
Tagpoug TG Meoodpag, HpakAeiou kat lepanetpag.

Y) And tnv anoyn tou BABoug Twv EC0TIWYV ONwG (pailveral Kai gro X4pTtn n vétia
Kal OduTikil meptoxry xapaktnpietar kKupiwg and oelwopolq emeavelakouq
(h<60km), evd oTo BOpelo KAl KUpIwG OTO avarToAlkd HEPOG TNG TEPLOXNAG
Kupltapxouv ol oelopol evdldpeoou Badoug (h>60km).

Av B€Aape va ocuoxXeT(OOUUE TIG OELOUIKEG EOTIEQ HE TA priyuara Ing
neploxrig nmou £xouv anotunwdel otov Kuplwg Xxaptn, 0a BAEnaue otL:

a) Ynapxet MOAU KaAOGG OCUOXETIONOG HETAEU KaTavoung EerukEVIpWYV Kat
TEKTOVIKWV OTOLXE(wV O’ OAn TN voTla BaAdoota mneploxn. Autd eviaoxuet Tnv
armoyn O6TL €XOUHE va KAVOUUE PE Oelopika €wg mBava evepyd priypara e
duvaplkl kardactacn auinuévn kat endpevo eivar va avapévetrar (da
OUMTIEPLPOPA Kal 0To HEAAOV. ZTIG MEPLOXEG OTIOU £XOUHUE OUVAVTINOT TETOLWV
PNYHATWY ONwG TL.X. OTa avolXTtd Tng VOTIoBUTIKRAG 4AKkpng Tou vnoiod, n
dpdon elval akopa peyaAdtepn pla Kat n Suvaplkn poption elvat abpoLoTLK.

B) Ztnv nneipwTikn neplox] Tou vnolol opwg o Babudg cuoxétiong elvat oxXeTIKa
oAU  pikpdtepog kat map’ O6Ao mou To vnol( elval KATaKeppaTigpévo amnod
priypuata diapoépwyv dleubivoewy, Ta OAYApIOpa emiKeEVTPQ EKTOGC And HEPLKEG
MEPUTTWOELG OEV HAG ETUTPENMOUV AEMTOUEPEIGKEG cuoxetioelg. Ot tubavol
AGyoL yla TN Un CUCXETLON TWV ETILPAVEIAKWV gxnpancpcbv HE TQ enikevIpa 1
Kat 1 EAAewYn OEWOULKNG dpaoTneldTnTag akoua, eivatl:

(1) Ta priypata autd evdexoupeva rneptopifovral ota LWnuaroyevy) oTpwuata
onihadn eivat afabr pe amoTtéAsopa va {Un HMopoluv va GUYKEVIPWGEOUV
eAQOTIKEG TAOELG TOOEG, WOTE VA TMPOKAAECOUV UTIOAOY(OIHOUG OElopoUg. X’
autr] TRV NnepP(ITwWoTn ot OXETIKA HIKPEQ TAOELG EKTOVWvovTal E€(TE PUE HopPON
HIKPWV CELCUWY 1 HE Ppalvopeva epriuopol. Ze pta Tétola meEPITwon Nou Mnpog
TO NapoV TOUAGXLOTOV TQ TELOHoAOYIKA dedopéva Twy TeAeuTaimy 93 Xpovwy
autd deixvouv, ta priyHata autd yevikd dev Oa énperne va Oewpouvral
erukivduva. H neplmrwon S6pwg t™g Koldvng xat Twv [Mpefevv dev
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ZEIZMOI NEPIOXHZ KPHTHEZ 1900-1993

ETOX  HM/NIA QPA NAATOZ MHKOZ BAGOZ MNHNH MEMEGOZL

1903 03 25 22 30 00.
1908 05 17 12 30 42.
1910 02 18 05 09 18.
1913 07 06 07 0b 48.
1913 09 30 07 33 36.
1915 06 24 05 20 36.
1915 06 24 06 17 16.

36.00 25.00 100 UNS
35.50 24.00 120 UNS
35.70 24 .00 90 UNS
35.90 23.20 15 UNS
35.00 24.00 60 UNS
35.00 24.00 36 UNS
35.00 24.00 16 UNS

1920 07 21 14 29 42. 35.32 25.05 123 14
1820 11 15 09 20 51. 35.11 25.89 87 10
1922 04 20 10 22 10. 36.00 25,50 150 UNS
1827 03 24 14 46 47. 35.45 26.39 2 35
1929 01 23 11 14 28. 35.20 24 .52 28 42
1830 02 14 18 38 18. 35.96 24.71 91 81
1930 03 0s6 08 21 47. 34.78 26.31 101 29
1930 03 06 09 18 34. 35.03 24 .73 87 50
1930 06 25 21 25 30. 35.20 23.80 8 UNS

1930 08 05 23 23 08.
1932 06 29 18 33 45.
1938 01 02 10 54 44.
1938 05 12 22 09 43,

34.79 26.71 38 23
35.53 26.70 155 24
35.40 26.00 14 UNS
35.15 26.24 23 58

1939 07 28 10 12 53. 35.47 25.21 54 22
1939 07 28 16 06 10. 35.06 25.23 10 14
1940 01 06 19 04 39. 35.34 25.53 55 43
1940 02 29 le 07 47. 34.84 25.48 43 77
1842 09 01 09 42 16, 35.19 26.73 22 45
1843 06 27 10 05 42. 35.14 24 .26 32 31
1946 04 05 20 54 07. 35.29 23.65 40 52
1947 03 21 23 00 04. 34.92 23.30 21 40
1947 08 30 22 21 41. 35.50 23.37 34 88
1948 03 06 20 12 59. 35.26 25.93 48 41
1948 03 29 10 22 48. 35.28 23.32 47 63
1948 10 10 17 43 10. 35.43 23.54 43 62
1950 09 23 06 23 48. 34.90 25.81 49 87
1851 08 20 22 51 54. 35.06 24 .07 62 74
1952 12 22 23 51 47. 35.28 25.16 74 24

1852 12 31 14 48 52.
1952 12 31 17 18 52.
1953 02 07 22 31 13.
1853 03 31 11 32 14.
1954 08 11 08 30 16.
1956 07 30 05 41 0e6.
1956 07 30 05 47 22.
1956 07 30 09 15 02.
1956 07 30 09 21 18.
1956 07 30 10 40 05.
1956 09 06 11 46 43.

35.75 25.95 80 102
35.66 25.97 54 100
34.83 24 .11 33 138
35.00 25.20 15 UNS
35.00 24.50 15 UNS
35.83 26.06 20 57
35.81 25,98 120 ATB
35.85 25.86 10 100
35.81 25.91 10 ATB
35.89 25.91 41 64
35.72 25.90 37 76
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1956
1956
1856
1959
1959
1959
1959
1960
1961
1961
1963
1964
1964
1964
1965
1965
1966
1968
1968
1969
1970
1972
1972
1972
1972
1973
1973
1973
1974
1975
1976
1976
1976
1977
1977
1977
1977
1977
1977
1978
1978
1979
1979
1879
1879
1980
1981
1981
1982
1983
1983

09
10
10
05
06
0%
12
10
01
o8
03
04
10
12
04
04
11
08
12
12
02
01
04
05
11
11
12
12
05
0%
04
06
11
08
0%
09
09
09
10
01
01
05
06
07
12
03
06
09
04
02
03

16
29
29
14
10
16
27
01
07
27
04
08
17
31
09
27
19
15
25
01
22
12
29
04
05
29
05
24
19
22
19
25
13
18
10
11
12
14
22
28
29
18
15
23
10
04
01
13
20
05
19

18
06
07
06
04
05
05
05
10
22
15
14
09
16
23
14
07
02
12
20
15
13
18
21
19
10
03
20
22
00
00
07
06
09
06
23
02
18
10
03
10
15
11
11
01
05
08
23
19
14
21

07
59
35
36
16
13
22
30
30
08
10
12
50
18
57
09
12
29
17
18
48
51
29
39
25
57
50
22
01
44
27
01
09
27
31
19
57
49
02
29
23
09
34
41
12
12
47
25
30
07
41

44.
00.
01.
59.
09.
58.
51.
46.
57.
51.
20.
28.
28.
0z2.
02.
05.
38.
43.
19.
03.
31.
20.
38.
57.
42.
44.
50.
46.
09.
56,
50.
08.
49.
40.
42,
19.
55.
05.
08.
37.
43.
05.
l6.
55.
31.
34.
26.
27.
35.
28,
42.
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35.
35.
35.
.11
35.
35.
35.
35.

35

35
35

35

35

34

34
35

34

35
34
34
34
34
34

34
35

34

- Y9

87
50
80

67
03
16
38

.53
.67
34.
.04
35.
35.
35.
.63
35.
35.
34.

S6

02
76
06

03
18
99

.85
35.
35.
.80
.15
35.
35.
35.
.76
35.
35.
35.
35.
35.

21
01

03
18
36

47
20
52
09
09

.27
34.
.95
.91
.86
34.
.88
34,

93

90

92

.94
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HISTORICAL EARTHQUAKES IN THE AREA OF CRETE ISLAND

YEAR DATE TIME LAT LON DEPTH MAG AFFECTED AREA I
-368 ¢} 0 35.6 24.9 i 7.7 CRETE X
=267 0 0 34.8 25.0 n 7.0 CRETE IX
=255 0 0 34.7 25.2 n 6.8 CRETE IX
55 0 0 35.8 25.0 i 7.2 CRETE X
66 0 Noon 34.8 25.0 n 7.0 HERAKLIO-Levinaeo Iero X
251 709 0 35.6 25.0 i 7.5 CRETE-Knossos IX
365 721 0 34.7 26.0 n 8.2 GORTYNA-Voulismeni X1
439 0 0 356.7 25.2 i 7.6 CRETE X
448 0 0 34.8 24.8 n 7.0 CRETE-Gortyna IX
796 407 Night 35.6 25.2 i 7.5 CRETE-Gortyna VIIT
1246 0] 0 35.1 24.0 n 6.8 CHANIA VIII
1306 0 0 35.0 25.2 n 6.5 HERAKLIO VITI
1494 701 0 35.0 24.5 n 7.2 CRETE-Heraclio IX
1508 529 21: 35.0 25.5 n 7.2 E.CRETE-Hierapetra X
15695 1126 0 34.9 25.3 n 6.8 CRETE IX
1604 0 0 34.9 24.9 n 6.8 CRETE-Heraclio VIII
1612 1108 0 34.9 25.1 n 7.0 CRETE-Heraclio VIII
1629 310 09: 35.0 23.7 n 7.0 CRETE . IX
1646 115 0 35.0 24.6 n 6.7 Rethymno VII
1665 January 0 35.0 25.1 n 6.7 CRETE-Heraclio VIII
1673 507 0 34.9 25.0 n 6.8 HERAKLIO VIII
1681 110 0 34.9 24.8 n 7.0 CRETE-Heraclio IX
1717 0 0 35.0 24.9 n 6.7 CRETE IX
1780 October 0 34.9 25.8 n 7.0 Hierapetra X
1805 703 040000 35.1 24.0 n 7.2 Chania IX
1810 216 2215: 35.5 25.6 i 7.8 Heraklio IX
1815 December 0 34.9 25.6 n 6.7 Hierapetra IX
1846 328 17: 35.8 25.0 i 7.7 CRETE-Heraklio VII
1856 1012 0245: 35.6 26.0 i 8.2 Heraklio IX
1887 717 0745: 35.7 26.0 i 7.5 Heraklio VII
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ETUTPETOUV VA UTIOTIHOUUE Tov KIVOUVOo va TPOKANBouv HEAAOVTIKOL O£lgpol
and priypara nou dev Ta Bewpolpe erkivdouva.

(2) Mua AGAAn ef’ (oou mbBavhy e€ffjynon TouAdxiotov yia 60a amnd aurtd
napouctafouv dpdaan oe Kovrivil andéoTacn, eivat 6Tl mpénet va AdBoupe
uTioyn TNy evoexoievn KAGT Tou priypatog fi akéun kat tnv afefatdétnra otov
UNoAoYLoHO TwV EMKEVIPWY Tou TOAAEG @opécg eival Tng TAENG TOAAWY
XALOUETPWV.
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GEOLOGICAL SETTING OF CRETE

INTRODUCTION

In this chapter, a review of the most important publications concerning the
tectonosedimentary history of the island of Crete during Late Cenozoic, that is 23 my
ago, is being carried out. In order to understand the sedimentation and the tectonic
evolution of Crete, during the Late Cenozoic FEra, it is important to take into
consideration its plate tectonic setting. For that purpose, many geological
investigations have been done, not only in Crete but also in its surrounding areas.

Some of the results of these investigations are briefly discussed below.

The island of Crete is situated in the South Aegean region (Greece). It is bordered
to the west by the island of Kythira and to the east by the islands of Kassos,
Karpathos and Rhodes. These five islands constitute an island arc, the Hellenic Arc,
which is characterized by an elongated horst-like structure (ANGELIER, 1976) and
connects the structural trends of Peloponnisos with those of the Taurides in Southern

Turkey.

To the north, Crete is separated from the islands of Cyclades by the Cretan Sea, a
roughly E-W oriented bathymetric low, which becomes shallower eastwards (from
2500 m deep to 1300 m deep). To the south, the south Cretan margin is delimited by

the Hellenic Trench system.

The Late Cenozoic evolution of Crete has been controlled by the northward
subduction of the African plate beneath the Aegean lithosphere (MAKRIS, 1977;
MCKENZIE, 1978a; PAPAZACHOS & COMNINAKIS, 1978; LE PICHON & ANGELIER,
1979), (Fig. 1). As the African plate moves northwards, strike-slip displacements
along the Deep Sea Zone causes compression between the Arabian and the Eurasian
plates (MOLNAR & TAPPONIER, 1975). This process results in a crustal thickening of
E. Turkey. As a result, the Aegean and Anatolian plates are being pushed westwards
causing the extension of the Aegean region towards the eastern Mediterranean

(gravitational spreading), (McKENZIE, 1972; McKENzIE 1978a; LE PICHON &
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ANGELIER, 1979; ANGELIER et al., 1981). The gravitational spreading oif the Aegean
region towards the eastern Mediterranean is evidenced by the presence of a dense
pattern of normal faults (Upper Miocene) and horst and graben structures (Fig. 2),
(AUBOUIN & DERCOURT, 1965; AUBOUIN, 1971; MCKENZzIE 1972; MCKENZIE,
1978a; LE PICHON & ANGELIER, 1979; ANGELIER ef al., 1981).

Although the Aegean region is characterized by extensional tectonics resulting in a
steady subsidence, the Hellenic arc and consequently the island of Crete, has an
elevated position relative to the Cretan Sea in the north. ANGELIER & LE PICHON
(1980), ANGELIER (1981), LE PICHON & ANGELIER (1981), ANGELIER et al. (1982)
attributed this uplift of the Hellenic Arc to a mechanism of crustal underplating. This
would mean that sediments were removed from the subducting plate (African) to

form the new basement of the Hellenic Arc (BARTON et al., 1983).

On the contrary, geological data support the idea that compressional movements
are likely to have played a major role in the area of Crete comparing to the adjacent
areas (ANGELIER et al., 1982; Kopp & RICHTER, 1983; FORTUIN & PETERS, 1983;
MEULENKAMP et al., 1988; POSTMA et al., 1993). The above mentioned researchers
correlated the origin of these compressional movements with the general extensional
regime which dominated the Aegean lithospheric plate (Cretan Sea) and not with the
process of subduction. MEULENKAMP et al., (1988) mention that the process of
extension set out 12-11 My ago and is directly related to the last stages of the

collision between the African/Arabic plate and the plate of Turkey.

Obviously, the forementioned mechanisms have the same possibility to coexist and
cooperate to the thickening and elevation of the lithosphere in the areas of the

Hellenic Arc and Crete..

Moreover, the island of Crete which comprises a part of the Aegean continental
plate, is characterized by the pre,sence of forearc basins which must have been formed
in the Late Oligocene/Miocene (MEULENKAMP et al., 1988) or ever earlier (DE BOER,
1989) (Fig. 3). These Cretan forearc basins are mainly controlled by extensional
tectonics (DROOGER & MEULENKAMP, 1973; ANGELIER, 1978; LE PICHON &

ANGELIER, 1979; ANGELIER ef al.,1982; MERCIER et al., 1989). According to them,
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the evolutionary trend of the basin fills from continental to deep -marine deposits is
not typical for a fore-arc basin. In conclusion, although the position of the island of
Crete has been in the forearc realm, the origin of the Neogene basins and basin fills

are more related with those which are situated along the margin of the Aegean plate.
THE HELLENIC ARC

The concept of the subduction of the Aegean lithospheric plate was first

instroduced during 70s.

MERCIER (1979) suggested a definition of the Hellenic Arc and critically

commended the existed models concerning the evolution of the Aegean Sea.

The Hellenic Arc comprises two parts: the outer Hellenic Arc which is bounded
towards the south by a trench, (the Hellenic Trench, maximum depth 5093 m;
ANGELIER, 1979; LE PICHON & ANGELIER, 1981; HUCHON ef al., 1982) and the inner
Hellenic Arc or “Cycladic Arc” which constitutes an active, calc-alcalic, volcanic arc.
The Aegean Sea is composed of basins which are found between the outer and the
inner or cycladic arc (inter-arc basins) and by back-arc basins, north of the Volcénic
arc. The main characteristics of these basins are the presence of Bouguet anomalies in
combination with positive isostatic anomalies, magnetic anomalies (mainly in the
volcanic arc and in basins of the North Aegean sea) and significant thermal flow. The
crust of the Aegean lithospheric plate is continental with small thickness due to
intense faulting in the North and South Aegean region (depth of the Moho
discontinuity: 30 and 20 km respectively). South of the Hellenic Arc, the lithosphere
does not have the characteristics of a typical oceanic crust but these of an intermediate

very thin, continental-type crust (BIZON et al., 1976).

An introduction to various aspects of the geological/geodynamical evolution of the
Aegean region is offered by e.g. ROBERTSON & DIXON (1984) and STANLEY &
WEZEL (1985).

First, MCKENZIE (1972) suggests a system of many microplates where the collision

of the Arabic plate with the Eurasian plate resulted in the westward movement of the
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microplate of Turkey and the southwestward movement of the Aegean microplate

(Fig.4).

In 1977, TAPPONIER, considers that the Eurasian plate has been plastically
deformed due to the binding of the Arabian with the African plate towards the east
and the northwest. Material is being moved along glide lines towards the subduction

zone, forming in this way secondary normal faults in preexisting breaks (Fig. 5).

ANGELIER (1977a) considers the Late Miocene tectonic history of the Aegean
region an alternation of compressional and extensional phases. The compressional
phase dominates the inner Aegean region and the extensional phase dominates the

outer Aegean region (Fig.6).

As far as the onset of the plate convergence along the Hellenic Arc is concerned
MERCIER et al. (1979) place it during the Early Pliocene times (5 Ma ago). According
to them, the compressional phase which dominates the outer Aegean region during
Early Pliocene is followed by an extensional phase dominating the inner Aegean
region till the Upper Pliocene. Finally, in the Middle Pleistocene times, a
compressional phase influences the outer Aegean domain (in the Preapulian
platform). Since Middle Pleistocene, extension has been dominating the inner Aegean

Sea and compression the outer Aegean Sea (Fig.7).

On the contrary, LE PICHON & ANGELIER (1979) and ANGELIER (1979) suggest that
the onset of the subduction of the Mediterranean lithosphere and the formation of the
Hellenic Trench took place 13.000.000 years ago (Late Serravallian) which agrees
with the onset of the Aegean spreading (which is connected with the neotectonic

activity).

Finally, SPACKMAN et al. (1988) (Fig. 8) and MEULENKAMP ef al. (1988) (Fig. 9)
based on tomographical data, place the onset of the activity of the Hellenic Arc in the
Oligocene-Miocene boundary (26 Ma) and even earlier (40 Ma). In addition, the same
authors consider that the change in sedimentation pattern which has been observed

during Late Serravallian-Early Tortonian times, is connected with the onset of a roll-
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back process of the Hellenic Trench and not with the onset of subduction as LE

PicHON and ANGELIER consider.

Using paleomagnetic analyses, KISSEL & LAJ (1988) and MARTON (1993) proved
that the Hellenic Arc has been subjected to two successive, rotational phases (Fig. 10)
a) the first one took place in the Middle Miocene, was clockwise and affected the two
edges of the arc and b) the second one which took place in the Lower Pliocene (5 Ma)
was anticlockwise and affected the northwestern part of the Arc. The above-
mentioned authors estimate that the deviation of the arc from north to soﬁth in the

Middle Miocene times was about 1000 km.

Moreover, recent developments such as tomographic studies of the structure of
.upper mantle below the Mediterranean region (SPACKMAN, 1991; SPACKMAN ef al.,
1988, 1993) and geodetical monitoring of horizontal motions (e.g. KAHLE ef al., 1993,
NOOMEN et al., 1993) provide important additional observational constraints and have

raised new hypotheses regarding the acting tectonic forces.

JACKSON (1994) deals with the active deformation of the region, and SENGOR
(1993) discusses problems concerning the evolution of the Aegean area in the context

of the whole Mediterranean region.

The study of tectonic structures, in particular (normal) faults, both on-land
(ANGELIER et al., 1982; MERCIER et al., 1987) and off-shore (MASCLE & MARTIN,

1990) provides horizontal patterns of strain and stress.

Information on the history of deformation is supplemented with observations of
active seismic strain (e.g. PAPAZACHOS et al., 1991; TAYMAZ et al., 1991; HATZFELD
et al., 1993).

Finally MEUER (1995), using a numerical model, has calculated patterns of stress
and strain for the Aegean region and he compared them with those for the active
continental margin of Andes. According to him, the following conclusions can be

drawn:
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-The push exerted by the westward moving Anatolian block does not explain the
observed prevalence of a normal faulting regime, but does contribute to the motion of
the overriding margin.

-The observed pattern of tension is to a large extent consistent with an outward
directed pull of uniform magnitude acting normal to the overriding margin.
Prevalence of E-W to NW-SE orientated tension in the southern Aegean, may be due
to a relatively small amount of additional resistance.

-Model analysis of the Pliocene phase is hampered by uncertainties in the age of
fault activity and the original orientation of the faults. The middle Pleistocene change
in the stress field in the Aegean region may reflect a change in the conditions along
the western margin caused by rupture of the subducted slab present below this

margin.

As far as the paleogeographical reconstruction of the Aegean region is concerned,
there are many publications such as: CREUTZBURG (1961-62); MEULENKAMP, (1971);
GUERNET, (1978); BUTTNER & KoOWwALCZYK, (1978); MERCIER, (1981);
PAPANIKOLAOU & DERMITZAKIS, (1981); KOJUMDGIEVA, (1987); SCHRODER, (1986);
DERMITZAKIS, (1987; 1991).

MEULENKAMP (1971) suggests that from Oligocen till Middle Miocene, Crete was
part of a northward and eastward extended continental landmass that existed in the
Aegean area. It included the islands of Karpathos, Kassos and Kythira and the
Peloponnese peninsula, in a way that the central Cyclades were representing a marine
sedimentation basin. During Middle Miocene the pre-existing landmass in the Aegean
area starts to break apart. Crete begins to subduct and the rest of the Aegean mass

remains emerged till Pliocene and in certain parts till Pleistocene (central Cyclades).

GUERNET (1978) (Fig. 11) in a publication concerning Greece during Neogene,

agrees with MEULENKAMP and tries to produce relevant paleogeographical maps.

BUTTNER & KowaLczYK (1978) (Fig. 12) point of view differs significantly from
the paleogeographical reconstruction of the previous author. The main differences
are: a) south Crete was not emerged during Late Miocene, b) Rhodes and Karpathos

were lacking marine deposits of Middle Miocene age, c) Thassos and Thrace bear
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marine sediments which prove that these areas were not emerged during Upper

Miocene.

FYTROLAKIS (1980), among other paleotectonic and neotectonic observations,
suggests an active tectonic model for Crete which is composed of a system of tectonic
horsts and grabens. The same author considers that these tectonic blocks act as
tectonic dipoles which are elevated in the western part and subsided in the eastern part
of each tectonic horst. These vertical mbvements are accompanied by rotational
movements which are prerequisite as far as the tectonic dipoles are concerned. The
forementioned scientist states that all these tectonic features have the same orientation
but different magnitude of movement. The tectonic grabens acf as articulations of the
system of the tectonic horsts. The final result of these movements is the gradual,
westward subsidence of the tectonic blocks of Crete which caused the subsidence of
the island of Crete. The horizontal tectonic movements which have been observed in
the neogene deposits of Central Crete are due to this rotational movement. These
tectonic movements are thought to have been caused by the subduction of the African

plate beneath the Eurasian one.

DRAKOPOULOS et al, (1981) studied the seismotectonic setting of Crete.
Additionally, DRAKOPOULOS et al., (1982) produce the seismotectonic map of the

broad area of Crete.

PAPANIKOLAOU & DERMITZAKIS (1981) present a synthesis of the Neogene
deposits in different parts of the Aegean arc, in a way that palinspastic sections show

the geometry of the arc from Burdigalian till Messinian, (Fig. 13).

Finally, SCHROEDER * s(1986) paleogeographic maps differ significantly from the
maps of GUERNET (1978), (Fig. 14): Rhodes has been emerged during Middle
Miocene, the Aegean area is at its three quarters subducted during Tortonian and

Salonica Gulf is emerged during Messinian.

According to THOMMERET ef al. (1981) and PiRAZZOLI (1986), radiometric dating
of the Quaternary shorelines shows that the average speed of some uplifts from

Tyrrhenian up to the last thousand years ranges between 5 to 6 cm/100 years. This
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speed is approximately the same with the speed of the differential vertical
deformation of the entire Neotectonic period. On the contrary, some uplifts that began
1500 years B.P. (PIRAZZOLI et al., 1982) show very higher rates of average speed of
vertical deformation (about 60cm/100years).

Finally, DERMITZAKIS et al. (1993) suggest that a) shorelines of the last 1500 years
«record» revolving upward movements in West Crete with maximum rising
approximately 10 m., b) in Crete, the speed of differential vertical deformation for the
entire Neotectonic period (approximately 13 million years) is estimated to be similar
with the speed deduced from the fossilized Pleistocenic shorelines and ¢) the upward
and downward movements in the horsts and grabens respectively, are still continuing
in an increasing speed. This phenomenon is probably related to a particular stage of
subduction of even, to the onset of the continental collision between Africa and

Europe.
PRE-NEOGENE HISTORY OF CRETE

The alpine basement of Crete constituted the main subject of numerous tectonic
and petrographical studies, yet there are many contradictions concerning the
paleogeographical reconstruction of it. The detailed description of the alpine
succession is beyond the scope of this study. However, informations concerning the
stratigraphy and the tectonic interpretation of the alpine orogenesis of Crete, the
reader should refer to the following publications: CREUTZBURG (1958), AUBOUIN &
DERCOURT (1965), FYTROLAKIS (1967, 1972), CREUTZBURG & PAPASTAMATIOU
(1969)‘, BONNEAU (1970, 1972, 1973a,b, 1982, 1984, 1991), EPTING et al. (1972),
CREUTZBURG & SEIDEL (1975), SANNEMANN & SEIDEL (1976), BAUMANN et al.
(1977), CREUTZBURG & coll. (1977), AUBOUIN et al. (1979), KARAKITSIOS (1979,
1987, 1989), BONNEAU & KARAKITSIOS (1979), RICHTER & Korp (1983), HALL &
AUDLEY-CHARLES (1983), HALL er al. (1984), ROBERTSON & DIXON (1984),
MERCIER et al. (1989), DE BOER (1989), ALEXOPOULOS (1990). Moreover, a general
overview of the stratigraphy of the alpine successions is cited below, aiming to the

definition of the nature of the basement of the neogene basins of Crete.
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The «pre-neogene rocks» of Crete are composed of a stacked series of highly
heterogeneous tectonic nappes which are exposed in uplifted blocks and are separated

by normal faults from adjacent Neogene and Quaternary basins.

Some of the main lithological characteristics of this nappe pile are discussed
below. For details on age and thickness of units, deformational structures and

metamorphism the reader is referred to Fig 15.

The alpine deposits of Crete are of Late Paleozoic to Oligocene age. In the beginning,
these rocks had been deposited in geosynclinal basins which constitute the «isopic zones»

which later on had been thrusted to form the Hellenides, during the alpine orogenesis.

The alpine succession of Crete is composed of the following units (from the base to the

top):

o The Plattenkalk Unit (sensu CHALIKIOPOULOS 1903). It corresponds to the lonian zone

and is composed of the oldest rocks of Crete. The Plattenkalk Unit constitutes the
autochthonous «backbone» of the island. It consists of semi-metamorphic pelagic
limestones, dolomites and fine-grained clastic sediments. This unit has undergone a HP-
LT metamorphism and a N-S oriented contraction (SEIDEL er al., 1982; RICHTER &
Korp, 1983; HALL & AUDLEY-CHARLES, 1983; HALL et al, 1984).
Stratigraphically, the Plattenkalk Unit is of Permian to Late Eocene-Early
Oligocene age (BONNEAU, 1973a; WACHENDORF ef al., 1975; SEIDEL et al., 1982;
HALL & AUDLEY-CHARLES, 1983).

e Trypali Unit: it is composed of mostly brecciated carbonate deposits found mainly
in Western Crete. These deposits are tectonically intervening between the
parautochthonous Plattenkalk unit (Ionian zone, BONNEAU, 1973) and the Phyllite-
Quarthite nappe (Late Paleozoic-Triassic) or the Tripolitza nappe (Late Triassic-
Eocene).

Different interpretations of this unit have been given by several authors
(CREUTZBURG & SEIDEL, (1975), XAVIER (1976), Kopp & OTT (1977),
JACOBSCHAGEN et al. (1978), Kuss & THORBECKE (1974), FYTROLAKIS (1980),
DALWIG & Kuss (1982), KRAHL et al. (1983), KARAKITSIOS (1987)). According to
the last author, who studied Tripali unit at Sellia region in SW Crete (south of
Rethymnon Province) and compare it with the Triassic evaporites of the Ionian zone
of continental Greece. According to him, Tripali unit has been tectonically emplaced
between the parautochthonous unit (Plattenkalk) and the tectonic nappe of Tripolis.
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¢ On top of the stratified limestones of the Plattenkalk unit and the calcitic breccia of
Tripali unit, there is the first allochthonous unit of Phyllites-Quartzites. This unit

represents a metamorphosed series consisting mainly of clastic sediments, thin
marble horizons, tuffs and basalts. The Phyllites-Quartzites nappe is dated Permo-
Triassic (WACHENDORF et al., 1974; SEIDEL, 1978; BONNEAU & KARAKITSIOS,
1979; GREILING, 1982; KRAHL ef al., 1983).

e Tripolis Unit represents a thick monotonous sequence consisting of massive

calcitic platform banks of Upper Triassic-Loutesian age and Upper Cretaceous
horizons very rich in roudists. The upper part of the nappe consists of flysch-
psammitic and pelitic alternations with bioclastic limestone intercalations and
olistolites (Priabonian-Oligocene, WACHENDORF et al., 1975; BAUMANN et al.
1976; ZAMBETAKIS, 1977; BONNEAU et al., 1977, HALL et al., 1984). All the
authors agree to the presence of a tectonic contact between the base of the calcitic,
massive Tripolis series and the underlying Phyllites-Quartzites. Some of them
(BONNEAU, 1973; THORBECKE, 1974; KARAKITSIOS, 1979) consider that the
Phyllites-Quartzites were initially comprising the base of the calcitic Tripolis
series, whereas others (CREUTZBURG & SEIDEL, 1975; Koprp & OTT, 1977, KRAHL
et al., 1982) consider that the Phyllites-Quartzites are an independent nappe which
constitutes the remains of a different sedimentary basin than that of Tripolis series.
Finally, LEKKAS & PAPANIKOLAOU (1978) suggest that the Phyllitic series of
Peloponnese belongs to two tectonic units, the upper one representing the base of
Tripolis series and the lower one representing the metamorphosed flysch of the
Plattenkalk series.

e Pindos Unit: Tt consists of pelagic limestones, cherts (radiolarites) and
intercalations or redeposited shallow water limestones of Jurassic to Palacogene

age (ZAMBETAKIS, 1977a).

The Internal Units which consist of the units of Vatos, Miamou and Arvi,
represent the upper allochthonous units bearing isolated amphibolitic, gneusian,
micaceous schists and serpentinitic bodies. These remains are chaotically mixed and
are present only in southern central and eastern Crete (BONNEAU, 1972; BONNEAU et

al., 1977, WACHENDOREF et al., 1980; KRAHL et al., 1982).

Apart from the previously described nappes, small, scattered ophiolite and granodiorite
fragments can be found underlying the Neogene in several places along fault zones, pointing
to a Late Cretaceous age (BARANYI et al., 1975; WACHENDOREF et al., 1975).
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The above mentioned tectonic units (of Mesozoic to Paleogene age) were originally
developed in distinctive troughs and ridges in the Cycladic area (AUBOUIN, 1965).
The age of the emplacement of the nappes on Crete is still uncertain. ANGELIER
(1979) claims that it occurred before the late Early Miocene. The finding of
miogypsinids of Early Burdigalian age in nonmarine, post-orogenic conglomerate
successions is in favour with this assumption. In addition, before the Middle Miocene,
the Cycladic area was affected by diapiric uplift (DURR et al., 1978; LISTER et al.,
1984) which is indicated by the elevation of the Moho discontinuity under the
Cyclades and the tectonic denudation of the Cycladic crystalline massif. The uplift of
the Cycladic area was accompanied by large-scale gravity sliding in thé direction
towards the Hellenic Arc (BAUMANN et al., 1976). The gravity sliding gave rise to the
lateral transport of the allochthonous units of Crete. According to WUNDERLICH
(1965), this nappe transport occurred in successive undulatory movements. Now, the
whole succession of the allochthonous units rests on the Plattekalk unit which

responded to the overriding pile by deformation into folds (BAUMANN et al., 1977).

After the emplacement of these tectonic units, Neogéne and Quaternary normal
faulting broke the nappe pile into large «rectangular» blocks and locally caused
substantial vertical displacements of the originally (sub)horizontal tectonic contacts
(DROOGER & MEULENKAMP, 1973). According to FORTUIN (1977), this blockfaulting
affected the sedimentation by causing numerous gravity slides at various stratigraphic

levels and in different depositional environments.
NEOGENE HISTORY OF CRETE

The neotectonic analysis of Crete mainly concerns the period after the latest
orogenetic movement. The big thrusts of the most external Cretan series took place
after the Lower Oligocene and before the Serravallian-Tortonian. This has been
concluded from the fact that both the flysch of the parautochthonous series has a
Lower Oligocene age (BIZON ef al., 1976; BARRIER, 1989) and the first post-alpine
sediments which are in discordance with the Alpine formations of Crete are molasses
of Serravallian-Tortonian age (DROOGER & MEULENKAMP, 1973). Consequently, the
tectonic emplacement of nappe system corresponds to the interval between -35 and -
13 million years. Therefore the neotectonic evolution of Crete started 13 million years
ago.

Among the pioneers in research of the Neogene of Crete we mention RAULIN (1856,
1856-1861, 1867-1869), SPRATT (1865), SIMONELLI (1894a, 1894b) and BONARELLI
(1901).
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From the beginning of the century CAYEUX (1911a, 1911b) sketched out the
paleogeography of the Neogene of Crete and described the main sedimentary facies.
Later on many researchers as PARASKEVAIDIS (1961), PsariaNnos (1961a, b),
ANAPLIOTIS & GEORGIADES-DIKEOULIA (1962), PAPAPETROU-ZAMANI (1965),
[TATIANIETPOY-ZAMANH (1975), SYMEONIDIS & DERMITZAKIS (1973) and
ANATIIAIQTHE (1975), contributed significantly to the knowledge of the Neogene of
Crete.

The majority of our knowledge concerning the macrofauna of the island is owned
to the Greek paleontologists. Numerous publications are dealing with the systematics
of paleontological findings such as molluscs, echinoids, corals and fishes and present
catalogues of the existing fauna at the majority of Cretan basins, containing also
paleoecological determinations: RALLI (1940), SYMEONIDIS (1965, 1967),
DERMITZAKIS (1969), SYMEONIDIS (1969a, 1969b), DERMITZAKIS (1972),
SYMEONIDIS & DERMITZAKIS (1973), MARKOPOULOU-DIACANTONI (1972, 1974),
GEORGIADES-DIKEOULIA (1974, 1976, 1979a, 1979b), GEORGIADES-DIKEOULIA &
MARKOPOULOU-DIACANTONI (1977), DERMITZAKIS et al. (1978), MARKOPOULOU-
DIACANTONI (1979a, 1979b), DERMITZAKIS & GEORGIADES-DIKEOULIA (1979),
GEORGIADES-DIKEOULIA (1984), DERMITZAKIS & DE VOs (1985).

The Greek authors have also presented several publications concerning
foraminiferal studies. Some of them are the following: CHRISTODOULOU (1956-58,
1963), DERMITZAKIS (1980), DERMITZAKIS & THEODORIDIS (1978, 1984, 1985),
DERMITZAKIS & KOUROUNI (1982), DERMITZAKIS & GEORGIADES-DIKEOULIA
(1984). Finally, FRYDAS (1989) studied the Neogene nannoflora.

During 1969 the first biostratigraphic and sedimentological studies of Dutch
researchers came out and made possible a first approach to the stratigraphy of the
Neogene deposits of Crete. FREUDENTHAL (1969), MEULENKAMP (1969), DE BRUIN
& MEULENKAMP, (1972), SISSINGH (1972), GRADSTEIN (1973), ZACHARIASSE (1975),
FORTUIN (1977), DROOGER et al. (1979), MEULENKAMP et al. (1979), SCHMIDT
(1979), SpAaAK (1981), VAN DE WEERD (1983), JONKERS (1984) and PETERS (1985),
studied mainly the microfauna (benthic and planktonic foraminifera, ostracodes) and
the microflora (pollen, calcareous nannoplankton). BACHMAYER ef al. (1978) and
GAUDANT (1980) contributed to the description of the Upper Miocene fish fauna of
Crete.

During 80s, Dutch and French scientists made paleomagnetic studies: VALENTE et
al. (1982), LANGEREIS (1984), LANGEREIS ef al. (1983, 1984) etc.
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The French researchers have studied sporadically the stratigraphy of the Neogene
of Crete (BONNEAU & GINSBURG 1974, ANGELIER et al. 1979). As far as the
geomorphology of the island is concerned BuoT (1960), BONNEFONT (1971, 1977)
andbFAUGERES et al. (1987, 1988) contributed to it. In addition, MERCIER ef al.
(1974), ANGELIER (1975, 1976b, 1979), and BONNEAU et al. (1977) have studied the
neotectonic structure of the island. The studies of some Dutch researchers complete
the results of the french team.

Many publications are dealing with the reconstruction of the paleogeographical
evolution of the Neogene of Crete: CREUTZBURG (1961-61), DROOGER &
MEULENKAMP (1973), MEULENKAMP & ZACHARIASSE (1973), MEULENKAMP et al.
(1977, 1979), MEULENKAMP (1985), MEULENKAMP & HILGEN (1986) and
DERMITZAKIS (1987).

Finally, the mapping of the neogene formations including the geological map of
Crete (scale 1:200.000) of CREUTZBURG et al, (1977) has been carried out by
DROOGER and MEULENKAMP from 1961 till 1974.

General lithostratigraphy of the Neogene of Crete

After the emplacement of the alpine tectonic units, Neogene and Quaternary
normal faults broke the nappes in big rectangular parts and caused local vertical
movements of the initially almost horizontal tectonic contacts (DROOGER &
MEULENKAMP, 1973). According to FORTUIN (1977), this breaking-up affected the
sedimentation pattern causing numerous gravitational slidings in various stratigraphic
levels and depositional environments.

More than one third of the island is covered by Neogene and Quaternary
sediments. The Neogene deposits cover unconformably the Alpine basement.

The most important occurrences of the Neogene sediments are found along the
northern side of the island (Chania and Rethymnon Provinces), at Heraklion, between
Ag. Nikolaos and lerapetra, and at Sitia region in E. Crete. Scattered occurrences are
found all over the island.

The Neogene sedimentary record have proved the presence of dramatic changes of
the paleogeographical configuration of the island which most of the times, are
connected with major tectonic events.Since Middle Miocene, the area of Crete has
turned into a mosaic of tectonic horsts and grabens. The multiple interaction of the
tectonic movements with the sedimentation resulted in the creation of a great variety

of sediments and abrupt lateral and vertical lithological changes.
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More than 60 formal rock units have been recognized in the last 30 years
(DERMITZAKIS, 1969-1973; FREUDENTHAL, 1969; MEULENKAMP, 1969; DE BRUIIN ef
al. 1971, SISSINGH, 1972; GRADSTEIN, 1973; ZACHARIASSE, 1975; FORTUIN, 1977,
DERMITZAKIS & SONDAAR 1978, DERMITZAKIS ef al. 1979, MEULENKAMP et al.
1979, DERMITZAKIS & PAPANIKOLAOU 1981, DE BRUIJN & VAN DER MEULEN 1981,
ZACHARIASSE 1983, FORTUIN & PETERS 1984, PETERS 1985).

These rock units can be classified into six groups of formations (Fig. 16). Most
groups can be recognized all over the island.

1. Prina Group: Sediments attributed to the Prina Group consist of dark limestone
breccias and breccioconglomerates. As a rule the components are embedded in a
well-cemented, calcareous matrix. The breccias and . breccioconglomerates were
deposited in non-marine to brackish or shallow-marine environments. The Prina
Group forms either the local base of the Neogene sequence, or it represents a lateral
equivalent of part of the next-higher Tefeli Group. At some places the Prina Group
contains large slabs of gravity-displaced preneogene limestones.

2. Tefeli Group: The Tefeli Group comprises all «non-consolidated» terrigenous-
clastic formations overlying the Prina Group or the preneogene basement and
underlying the calcareous successions of the Vrysses Group. The formations
incorporated in the group are predominantly composed of conglomerates, sands and

clays reflecting deposition in fresh-water, brackish and marine environments.

3. Vrysses Group: Bioclastic, often reefal algal-coral limestones, which constitute
in part the lateral equivalent of alternations of laminated and homogeneous, shallow-
marine marls. At some places the marls contain intercalations of gypsum. The
Vrysses Group overlies the Tefeli Group, the preneogene basement of occasionallu,
the Prina Group.

4. Hellenikon Group: The Hellenikon Group consists of reddish, non-marine
conglomerates, fluvio-lacustrine, relatively  fine-grained successions and,
occasionally, brackish and lagoonal deposits with some gypsum. The group
unconformably overlies the Vrysses Group, older Neogene stata or, at some places,
the preneogene basement.

5. Finikia Group: All formations consisting of open marine marls and clays which
overlie the Hellenikon Group or the Vrysses Group are incorporated in the Finikia
Group. Often the marls and clays display laminated, sometimes siliceous interbeds. At
many places the base of the Finikia Group is formed by a marl breccia.
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6. Ag. Galini Group: Coarse, generally reddish, non-marine conglomerates and
sands, which overlie, and are in part the lateral equivalent of sediments of the Finikia
Group. The Ag. Galini Group represents the highest Neogene rock unit on Crete.

Pleistocene: No formal subdivision was made for the Pleistocene marine terraces
and continental deposits. The Pleistocene sediments unconformably overrlie Neogene
and preneogene rocks.

Geological setting of Crete during Middle/Late Tortonian to Early Messinian
times.

On Crete the interval including the Late Tortonian and “Early” Messinian is
characterized by onlapping sequences. This means that either there was a rise in the
sea-level or that the respective areas underwent subsidence. These relative movements
more or less coincided with important sedimentary changes. The sediments changed
from predominantly clastic during the Tortonian to predominantly calcareous in the
course of the Messinian. In addition, they became characterized by a distinct increase
in various laminated sediments.

The onlap pattern is not restricted to Crete. It is to be found in many other
Mediterranean basins, although it is usually not recognized as such. In fact, this
pattern of transgression seems to be so general that it is difficult to find places in the
Mediterranean with the opposite pattern.

The general pattern indicates that the Late Tortonian-Early Messinian period was
essentially a period of active block-movements and of differentiation between rapidly
and more slowly subsiding blocks. The relative rise of the base level of erosion may
explain the onlap of the sediments of this age in many areas. Acceptance of this might
explain the general changes observed in the sedimentary patterns. As DROOGER
(1976) already pointed out, the Tortonian sediments are mostly fine-clastic. Huge
amounts of clay and some bioclastic limestones accumulated. Generally speaking this
would point to a strongly reduced relief during these times. The relative rise of sea-
level during the Late Tortonian-Early Messinian might have accentuated this pattern.
The rise of the base level of erosion might have caused a reduction in the input of
clastic material and the generally observed change from clastic to calcareous
sedimentation.

This transgression is seemingly in contradiction with the often observed
shallowing in the course of the Messinian which can be explained by an eustatic
lowering of the sea-level. This must have followed the transgressive phase of the
preceding period.
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As far as the climatic evolution is concerned, according to BENDA (1973) and
GEORGIADES-DIKEOULIA & DERMITZAKIS (1990) the most important change took
place already during the Serravallian-Tortonian. At that time the Mediterranean
climate became cooler and drier. According to BENDA these climatic conditions
remained constant well into the Pliocene, when another change towards more humid
conditions took place.

Outside the Mediterranean a general cooling and the development of polar ice-
sheets during the Miocene to Recent time-span is confirmed by many suites of stable
isotope data (BOERSMA & SHACKLETON, 1977; LETOLLE et al.,1979, KEIGWIN, 1979;
KENNETT et al., 1979). The Late Miocene in particular might have been a cooler
period.

CitA & RYAN (1979) however, suggest a warming up in the Early Messinian.
According to their data this warmer phase was followed by a cooling. This cooling
phase may be correlated with the onset of the evaporation in the Mediterranean.
Because of the geographical shape and position of the Mediterranean it is feasible that
the cooling had considerably less effect on the circum Mediterranean climate than on
the Atlantic water-masses. ‘



M-
MAP OF THE ACTIVE FAULTS OF THE AREA OF CRETE

FOREWORD

The construction of the map of active faults of the area of Crete has been
entrusted by OASP to the University of Athens where responsible of the project
is Prof. Dr. M. D. Dermitzakis and to the N.T.U.A. with responsible of the
project Prof. Dr. N.Fytrolakis. '

It is necessary to mention that even though OASP gave us instructions to
reconstruct the map based on literature, we realised fieldwork trips during a
summer at 1994 and 1995 in the areas where new roads or new excavations were

made.

During fieldwork we used the already existed geological maps of IGME 1:50.000,
the existed literature and the topographical maps scaled 1:250.000 and 1:50.000
from G.Y.S.

The fieldwork research led to the elumination and confirmation of certain
tectonic conditions which we were doubtful about their existence. In the frames
of this project Prof. N. Fytrolakis gave a lecture in August 1994 in Ziros village
and a radio programe in the radio station «Radio Sitia» which covers E. Crete in
July 1995. In both cases he talked about the genesis of the earthquakes and the

‘nature of the active faults.

In addition we tried to select further informations from the eldest population of
Crete whether they have ever heard from their parents that during an earthquake

«the earth was torn apart». Unfortunately, we did not have a positive answer.

Finally no matter the numerous observations, in most of the cases are not we able

to say the exact nature of the faults in Crete.

INTRODUCTION

As far as the neotectonic structure and seismicity of Crete are concerned there are
many relative publications which have been already mentioned in the previous

chapter.

Concerning the active faults and the different meanings some authors are

attributing to them, there are many chapters of neotectonics and seismicity
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referring to them. The analysis of the various concepts concerning the above
mentioned matters is beyond the scope of this paper. The reader can be refered
either to the literature mentioned in this text or to the literature for chapter of

this volume.

In this paper, only relevant maps and publications which have been used as a
background for the reconstruction of the map of the active faults of the region of
Crete, should be mentioned. So as a background, we used the topographical map
of G.I.S. (1:250.000) (not including the contours and isobathyal curves of 400,
600, 1000, 2000 and 3000) and after changing the existing names from the literary

language to more popular one.

For the selection of geological data, we used the geological maps of IGME
(Creutzburg et al. 1977, geblogical map 1:200.000, geological maps 1:50.000 Sitia,
Kato Chorio, Ag. Nikolaos, Ierapetra, Mohos, Ahendrias, Adiskari, Tibaki,
Melabes-Perakia, Sellia, Rethymnon, Chania, Alikianou, Platanias, Kastelli, and
the seismotectonic map 1:500.000 published in 1989) Fytrolakis 1980,

Drakopoulos et al. 1982 (seismotectonic map), Mourtzas 1990.

Apart from the literature data our experience in the fieldwork contributed
significantly to the reconstruction of the map of the «active faults» of the area of
Crete.

GEOLOGICAL FORMATIONS

According to the 8-4-92, No 975 document of OASP and the valid contract, the
geological formations will be dirived in a) Alpic and Prealpic b) Molassic, c) Late

Miocene-Pliocene sediments and d) quaternary sediments.

The alpic and prealpic formations cover most of the island surface comparing
with the molassic formations. They are composed of carbonate rocks (limestones,

dolomites and marbles) phyllites and shales.

In these rocks, faults can be seen easily and in their mirror surfaces there still
exist the collision lines and other kinematic characteristics. The disadvantage of
these rocks is that they dont contain data for the age determination of the fault

and the neotectonic evolution.
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In the whole of the geological and tectonic maps we can observe that there is a
bigger number of faults in the areas which are covered by carbonate rocks than

the areas which are covered by silts and shales.

The main characteristics which have been used for the recognition of the type of
the faults which transverse the alpic carbonate or other rocks were the strike and

dip the direction of movement and the length (if they were visible).

From the structural-geological point of view the postalpic formations can be

divided into the following categories.

a) The relatively autochthonous carbonate rocks of the Crete-Mani Unit (or
Plated -Plattenkalk- limestones) which present the best mechanical behaviour and

the biggest velocity of P seismic waves (3.500-4.500 m/sec).

b) The allochthonous carbonate rocks (limestones of Tripolitza Unit Tripali and
Pindos-Maggasa Unit) are strongly tectonised (fragmented with mylonitized
zone) and carstified. Their mechanical characteristics are qualitatively under-

eralvated comparing with the carbonate rocks of the previous category.

c) The allochthonous ophiolites, granites and amphibolites are also strongly
tectonised and the mechanical resistance values (in loads) are lower than the ones

which are mentioned in the literature for the analogous authochthonous rocks.

d) Phyllites-Quartzites and the rest of crystaloschistosed rocks: They constitute
an allochthonous unit which is characterised by numerous faults of intersection.
This unit is very often characterised by landslided. Generally, the above-
mentioned rocks have big thickness and constitute better «soie» for laying

foundations than flysch.

e) Flysch: In Crete the silty flysch dominates with all the well known bad effects

in the technical constructions.

In the seismotectonical map of IGME (1989) the flysch belongs to Group III with
seismic waves P velocity 1800-3500 m/sec, whereas the phyllites-quartzites and

crystaloschistosed rocks belong to the Group V with velocity E=4300-6000 m/sec.
Seological B . f the Miocen

This series of beds is composed mainly of coarse-grained conglomeratic
sediments, breccias, sandstones and a small amount of marls. Usually, the

pebbles and cobbles are supported in a calcareous or/and marly matrix.
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These coarse-grained beds are travelsed by diaclases and microfaults belonging in
two systems perpendicular to the bedding plane. In this way, the beds are divided
into rectangular boulders proportional to the bed thickness. In many cases the
pebbles and cobbles are strongly grain-supported and form banks or even thick-
beds which they present big resistance in the vertical loading (e.g. Prina). Their
disadvantage is that during an earthquake these rectangular boulders may move

independantly resulting to the heterogeneous disaster of a building.

The mechanical behaviour of the coarse-grained formations of the Miocene
depends on the proportion in which the marls and clays are participating as
matrix or as alternating beds. The seismotectonic map 1:500.000 of IGME
introducts the analogous formations in Group III which is characterised by
density (P)=2,2-2,7 gr/cm3 and velocity of P seismic waves (P)=1800-3500 m/sec.
The thickness of these formations varies according to the region and is confined

to some tens off meters.

3. Late Mi Pl F .

These formations are mainly composed of marls, silts and marly limestones and
cover bigger areas than the coarse-grained formations of the Miocene. Their

thickness varies from some tens to some hundreds of meters. Generally, the

thickness increases basinwards.

The mechanical behaviour of the marls and silts in relation with that of the
coarse-grained formations has qualitatively lower values of the mechanical
factors. That is, they present lower intersectional resistance, bigger compression,

smaller angle of inner friction and bigger landslide sensitivity.

The marls are qualitatively better than clays. If the foundation of a building takes
place in non-weathered beds (after taking away the surfacial weathered cover)
and the subordinate antiseismic regulation is applied, there is not significant
danger. The buildings are in danger only when they are found in a slope or next

to it just because in these cases there is big risk of landslides.
4. Pleistocene Formations

These formations are composed of medium-grained clastic sediments and in a
smaller amount by red clays and sandstones. The sandstones are mostly
eolianites and are restricted to the narrow zones of the coastal areas. The marine

medium-grained conglomerates are also restricted to coastal areas. These
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conglomerates behave like rocks with a thickness of about 1-10 m. Sometimes
they form horizontal or almost banks on top of marls and clays of Pliocenic age.
In these cases laying foundations on top of banks of small thickness should be
avoided, as there is the danger of fracture in case of earthquake. Additionaly, we
should investigate the effect of the rain water which penetrates into the diaclases

of these banks and reach the marly or clayey surfaces causing gliding

a. Seismic Faults

There are no informations about the faults which are certainly connected with
specific earthquakes. All though we tried to find out some informations
concerning the occurrence of soil breakage during the genesis of an earthquake,

we didn’t reach a conclusion.

Generally, we think that if there are not superficial breaks with direction of
movement paraller to the trace of a fault, we cannot consider this fault
responsible for any specific epicenter. In our point of view, all the big
postneogene faults should be considered as likely active and even active in the
future, as the already proved - by satellite countings-movements of the
lithosphere of Crete (about 2,5 to 3 cm/y towards SW to S) are obvious to affect

cumulatively and activate some subordinate faults and form some new ones.

We also believe that the faults with big length should be considered as faulted
zones (Fytrolakis 1980). So, all the big faults which bound the neogene and
postneogene basins and the main tectonic blocks of Crete, should be
characterized as faulted zones (Lefka Ori, Kedros, Talea Ori, Asterousia Ori,
Psiloriﬁs, Lasithiotika and Sitiaka Ori). This does not mean that some other
faulted zones which traverse internally the tectonic blocks, in a paraller of
diagonal direction to the faulted zones of the margins, should be excluded from

the possibility of activation.

Each one of the tectonic blocks is surrounded by faulted zones which have
formed neogene and postneogene tectonic grabens (Fytrolakis 1980; Delibasis et
al., 1981; Drakopoulos et al., 1982).

In the present map of the active faults of the broader area of Crete, the faulted
zones, the neogene-postneogene tectonic grabens and the tectonic blocks are

shown.
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We must note that, we consider right to characterise a tectonic graben or a
faulted zone and not an internal fault of the graben as active, as we cannot be
sure which one of the faults is responsible for an earthquake because there are
many (parallel) faults in a graben which are not seen in the surface. In addition,
we cannot say whether or not the «plane» of the main fault we see in the surface

goes very deep and whether or not its dip does not change.

For example, it is more right to say that «the tectonic graben of Ierapetra is
seismically active» than that «the eastern fault of Ierapetra is seismically active».
In this way we can characterise as seismically active some neotectonic units like
the tectonic grabens of Ierapetra, Heraklion and Messara and their extension
towards the sea, the south and west slopes of the tectonic block of Lefka Ori and
their bounded neogene and postneogene continental and marine tectonic grabens,
the north and east slopes of the tectonic blocks in Gavdos, the east margin of the

eastern block of Ziros in Sitia etc.

b) Geologically active faults

There are normal faults which are found in the margins of the neogene and
postneogene tectonic grabens in their interior as well as in the interior of the
tectonic blocks. The biggest in length and slip, faults are those shich are seen at

the slopes of the tectonic blocks and in the margins of the tectonic grabens.

These faults have been characterised as geologically active based on a possible
geomorphological differentiation, the existence of a well preserved modern
mirror plain and particularly the possibility of these faults to affect some

pleistocenic deposits.

In order to characterise these faults we used some literature data from Fytrolakis
(1980), Seismotectonic map of IGME 1:500.000 (1989), Mourtzas (1990) and

some other sources.

c) Likely active faults

These faults have been characterised as «likely active» based on the fact that in
their area, some earthquake epicenters have been noted. We used some literature
data from the bathymetrical map of UNESCO, Dracopoulos et al., (1982),
Seismotectonic map of IGME 1:500.000 (1989). As most of the earthquake
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epicenters are found in the surrounding sea of Crete, it is evident that most of the

faults of this category are found in the sea.
d)_The rest of the faults

The rest of the faults which do not belong to the categories a, b, and ¢ have been
characterised as faults without signs of activation the last 100.000 years. Their
drawing on the map has been done based on geological and geomorphological

criteria and on literature sources.

e) Vertical slip and depth of the faults

The vertical slip of the main faults cannot be determined in most of the cases as
the plunging block is usually covered by younger sediments of unknown
thickness. In addition, the fact that we don’t know whether or not the
allochthonous units which have been eroded from the emerged part, still exist in

the plunging part, prevent un to estimate the vertical slip.

The vertical slip of the faulted zones which are composed of en echelon faults,
should be estimated as the summing up of the vertical slips of all the constituent

faults.

Having in mind the above mentioned factors, we can generally estimate that the
vertical slip of the faulted zones which begin from the edge of the tectonic blocks
and go on en echelon up to the present footwall, ranges from 800 m to 1500 m
and in some cases to 2000 m. This, of course, depends on the horizontal distance
from the foot of the tectonic block. The vertical slip of other faults which traverse

the tectonic blocks ranges from 10 to 100 m.

It is difficult to estimate the depth where the faults reach. In this case we don’t

know whether or not it changes the angle and the direction of its dip.
2. SEISMOTECTONIC SETTING OF THE AREA

Having in mind the mechanisms of the earthquake genesis in the studied region,

we can make the following remarks (Dracopoulos et al. 1982; 1983).

Almost all the earthquakes which have taken place in Crete are variably tectonic.
There are some cases like the one of the earthquakes of 10/10/1972 in Lasithi

Basin, that they were earthquakes due to collapse. These earthquakes have been
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created due to underground landslides in the karstified limestone masses of the
island. However, these earthquakes are usually small (M<4.5), very seldom cause

damages of V grade of Mercalli-Sieberg scale and they have a local character.

The elastic tensions which dominate the broader area of Crete are extensional for
the superficial earthquakes (depth h<60 km), whereas for the earthquakes of
intermediate depth (h>60 km), these tensions are compressional. The extensional
tensions’ field has two main directions perpendicular to each other (NE-SW and
NW-SE).

The breakage in the superficial earthquakes is normal, that is one block is
plunging relative to the other. Only in earthquakes with depth bigger than 40 km,
there is possibility of inverse breakage, that is one block is elevated relative to the
other. This kind of breakage (inverse) usually occurs in the earthquakes of

intermediate depth where the vertical component dominates.

Taking into consideration the measurements which have been done along the
fault planes in the field and the mechanisms which are responsible for the genesis
of the earthquakes we can state that: a) horizontal and vertical movements are
taking place in the superficial earthquakes, b) the big faulted zones which have
been found in the continental and marine parts of the island are geologically
active to likely active. The intense downward and upward movements of the
tectonic blocks and seismicity of the area are attributed to the movements of
these faulted zones, c) the main faults in eastern Crete which have been formed
some hundreds to 2 million years ago and are still active, are characterised by a
clockwise movement, whereas in west Crete, the faults and the mechanisms of the

earthquake genesis are characterised by anticlockwise movements.

This, of course, is not a general rule and is valid only for the recent movements of
the faults. That is in a fault plane we can also distinguish the traces of an older

movement with different course.
3. SEISMICITY

From the distribution of the earthquake epicenters of M>4.5R for the last 93
years, which with different symbols depending on the depth and different
dimensions depending on the magnitude, are depicted on the map of the active

faults, we can note the following (Dracopoulos & Fytrolakis, 1982 and 1983):
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a) Most of the epicenters are found along the marine area south of the island,
where the big tectonic grabens of the East and West Crete and more to the south,

the part of the big Hellenic Trench are dominating.

b) The epicenters which are found on top of the island are not many. The biggest
earthquakes have been noted in the two edges of the island and in the tectonic

grabens of Messara, Heraklion and Ierapetra.

c) As far as the depth of the focuses is concerned, as it is seen on the map, the
south and west area is mainly characterised by superficial earthquakes (h<60
km), whereas in the north and mainly in the eastern part of the region

earthquakes of intermediate depth (h>60 km) are dominating.
If we correlate the earthquake focuses with the existing faults we will note:

a) There is a very good correlation between the distribution of the epicentersand
the tectonic data of the south marine area. This reinforces the concept that we are
dealing with seismically to likely active faults with high potential. The same
situation should be expected in the future. In the areas where both kinds of the
faults act (like in the southwest edge of the island) the action is bigger and the

potential loading is cumulative.

b) In the continental region of the island, the correlation grade is relatively small,
and although the island is fragmented by faults of various directions the few

existing epicenters does not allow us detailed correlations.

The non correlation of the superficial formations with the epicenters and the lack

of seismic activation are likely to be due:

1. Maybe these faults are restricted to the sedimentary beds that is they are
shallow resulting in the difficulty of the accumulation of enough clastic tensions
to cause earthquakes. In this case, the relatively small tensions are relaxing by
causing small earthquakes. These faults should not be considered as dangerous.
However, the case of Kozani and Grevena does not allow the underestimation of

these faults to cause severe earthquakes.

2. We must take into consideration the possible dip of the fault and the bad

estimation of the depth of the epicenters.
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LEIZMOI NEPIOXHZ KPHTHZ 1900-1993

ETOZ  HM/NIA QPA NAATOZ MHKOZ BA©OZI IMHIMH MEFEooO:Z

1903 03 25 22 30 00.
1808 05 17 12 30 42.
1810 02 18 05 09 18.
1813 07 06 07 05 48,
1913 09 30 07 33 36.
1915 06 24 05 20 36.
1915 06 24 06 17 16.

36.00 25.00 100 UNS
35.50 24.00 120 UNS
35.70 24.00 90 UNS
35.90 23.20 15 UNS
35.00 24.00 60 UNS
35.00 24.00 36 UNS
35.00 24.00 16 UNS

1920 07 21 14 29 42. 35.32 25.05 123 14
1820 11 15 09 20 51. 35.11 25.89 87 10
1922 04 20 10 22 10. 36.00 25.50 150 UNS
1927 03 24 14 46 47. 35.45 26.39 2 35
1929 01 23 11 14 28. 35.20 24.52 28 42
1930 02 14 18 38 18. 35.96 24.71 91 81
1930 03 06 08 21 47. 34.78 26.31 101 29
1930 03 06 09 18 34. 35.03 24.73 87 50
1930 06 25 21 25 30. 35.20 23.80 8 UNS
1930 08 05 23 23 08. 34.79 26.71 38 23
1932 06 29 18 33 45. 35.53 26.70 155 24

1938 01 02 10 54 44.
1838 05 12 22 09 43.

35.40 26.00 14 UNS
35.15 26.24 23 58

1839 07 28 10 12 53. 35.47 25.21 54 22
1939 07 28 16 06 10. 35.06 25.23 10 14
1940 01 06 19 04 39. 35.34 25.53 55 43
1840 02 29 16 07 47, 34.84 25.48 43 77
1842 08 01 09 42 16, 35.19 26.73 22 45
1843 06 27 10 05 42. 35.14 24 .26 32 31
18946 04 05 20 54 07. 35.29 23.65 40 52
1947 03 21 23 00 04. 34.92 23.30 21 40
1947 08 30 22 21 41. 35.50 23.37 34 88
1848 03 06 20 12 59, 35.26 25.93 48 41
1948 03 29 10 22 48. 35.28 23.32 47 63
1948 10 10 17 43 10. 35.43 23.54 43 62
1850 08 23 06 23 48, 34.90 25.81 49 87
1951 08 20 22 51 54. 35.06 24.07 62 74
1952 12 22 23 51 47. 35.28 25.16 74 24

1952 12 31 14 48 52,
1852 12 31 17 18 52.
1953 02 07 22 31 13.
1853 03 31 11 32 14.
1954 08 11 08 30 16.
1956 07 30 05 41 06.
1956 07 30 05 47 22.
1956 07 30 09 15 02.
1956 07 30 09 21 18,
1856 07 30 10 40 05.
1856 09 06 11 46 43.

35.75 25.95 80 102
35.66 25.97 54 100
34.83 24.11 33 138
35.00 25.20 15 UNS
35.00 24 .50 15 UNS
35.83 26.06 20 57
35.81 25.98 120 ATB
35.85 25,86 10 100
35.81 25.91 10 ATB
35.89 25.91 41 64
35.72 25.90 37 76
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1956
1956
1956
1959
19589
1959
1959
1960
1961
1961
1963
1964
1964
1964
1965
1965
1966
1968
1968
1969
1970
1972
1972
1972
19872
1973
1973
1973
1974

1975
1976
1976
1976
1977

1977

1977

1977

1977

1977

1978

1978

1979
1979
1979
1979
1980
1981
1981

1982

1983
1983

09
10
10
05
06
09
12
10
01
08
03
04
10
12
04
04
11
08
12
12
02
01
04
05
11
11
12
12
05
09
04
06
11
08
09
09
09
09
10
01
01
05
06
07
12
03
06
09
04
02
03

16
29
29

14 .

10
16
27
01
07
27
04
08
17
31
0s
27
19
15
25
01
22
12
29
04
05
29
05
24
19
22
19
25
13
18
10
11
12
14
22
28
29
18
15
23
10
04
01
13
20
05
19

18
06
07
06
04
05
05
05
10
22
15
14
09
16
23
14
07
02
12
20
15
13
18
21
19
10
03
20
22
00
00
07
06
09
06
23
02
18
10
03
10
15
11
11
01
05
08
23
19
14
21

07
59
35
36
16
13
22
30
30
08
10
12
50
18
57
09
12
29
17
18
48
51
29
39
25
57
50
22
01
44
27
01
09
27
31
19
57
49
02
29
23
09
34
41
12
12
47
25
30
07
41

44
00.
01.
59.
08%.
58.
51.
46.
57.
51.
20.
28.
28.
02.
02.
05.
38.
43.
19.
03.
31.
20.
38.
57.
42.
44.
50.
46.
09.
56.
50.
08.
49.
40.
42.
19.
55.
05.
08.
37.
43.
05.
l6.
55.
31.
34.
26.
27.
35.
28.
42.
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35.
35.
35.
35.
35.
35.
35.
35.
35.
35.
34.
35.
35.
35.
35.
35.
35.
35.
.99
.85
.21
.01
.80
35.
35.
35.
35.
.76
35.
35.
35.
35.
35.
35.
.93
.95
34.
.86
.90
.88
.92
.94
34.
35.
35.
35.
35.
.78
.58
35.
35.

34
34
35
35
34

34

34
34

34
34
34
34
34

34
35

97
50
80
11
67
03
16
38
53

67 |

96
04
02
76
06
63
03
18

15
03
18
36

47
20
52
09
09
27

91

94
48
00
47
46

25
02

25.
26.
26.
.65
23.
25.
25.
25.
26.
23.
25.
.29
25.
25.
.31
23.
23.
26.
.31
.22
25.
23.
24,
23.
.17
23.
26.
.66
26.
26.
24.
.31
23.
23.
23.
23.
23.
23.
23.
23.
25,
23.
.21
26.
23.
23.
26.
25.
23.
23.
25.

24

24

24

24
24

24

24

23

24

87
00
59

57
76
95
97
09
41
18

43
51

53
46
70

24
61
66
56

81
42

31
26
66

36
52
09
05
23
07
16
79
67
43

37
16
10
29
11
31
27
32

29
15
30
23
37
55
83

77

84
60
39
64
i8
89
39
37
17
48
58
35
43
46
48
13
31
37
70
48
84
55
64
33
48
47
24
76
38
19
28
45
35
55
41
36
58
51
72
29
66
57
65

55

ATB
200
130
85
61
79
88
99
134
118
117
110
210
182
176
159
156
136
58
149
178
332
i98
309
204
113
238
312
165
94
209
331
180
411
169
176
238
212
282
163
310
341
111
201
303
303
253
119
462
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HISTORICAL EARTHQUAKES IN THE AREA OF CRETE ISLAND

YEAR DATE TIME LAT LON DEPTH MAG AFFECTED AREA I
—-368 0 0 35.6 24.9 i 7.7 CRETE X
~267 0 0 34.8 25.0 n 7.0 CRETE IX
—-255 0 0 34.7 25.2 n 6.8 CRETE IX
55 ] 0 35.8 25.0 i 7.2 CRETE X
66 0 Noon 34.8 25.0 n 7.0 HERAKLIO-Levinaeo Iero X
251 709 0 35.6 25.0 i 7.5 CRETE-Knossos IX
365 721 0 34.7 26.0 n 8.2 GORTYNA-Voulismeni XTI
439 o 0 35.7 25.2 i 7.6 CRETE X
448 0 0 34.8 24.8 n 7.0 CRETE-Gortyna IX
796 407 Night 35.6 25.2 i 7.5 CRETE-Gortyna VIII
1246 0 0 35.1 24.0 n 6.8 CHANIA VIII
1306 0 0 35.0 25.2 n 6.5 HERAKLIO VIIT
1494 701 0 35.0 24.5 n 7.2 CRETE-Heraclio IX
1508 529 21: 35.0 25.5 n 7.2 E.CRETE-Hierapetra X
1595 1126 0 34.9 25.3 n 6.8 CRETE IX
1604 0 o 34.9 24.9 n 6.8 CRETE-Heraclio VIII
1612 1108 o 34.9 25.1 n 7.0 CRETE-Heraclio VIII
1629 310 09: 35.0 23.7 n 7.0 CRETE ) IX
1646 115 0] 35.0 24.6 n 6.7 Rethymno VII
1665 January 0 35.0 25.1 n 6.7 CRETE-Heraclio VIII
1673 507 0 34.9 25.0 n 6.8 HERAKLIO VIII
1681 110 0 34.9 24.8 n 7.0 CRETE-Heraclio IX
1717 o 0 35.0 24.9 n 6.7 CRETE IX
1780 October 0 34.9 25.8 n 7.0 Hierapetra X
1805 703 040000 35.1 24.0 n 7.2 Chania IX
1810 216 2215: 35.5 25.6 i 7.8 Heraklio IX
1815 Decenber 0 34.9 25.6 n 6.7 Hierapetra IX
1846 328 17: 35.8 25.0 i 7.7 CRETE-Heraklio VII
1856 1012 0245: 35.6 26.0 i 8.2 Heraklio IX
1887 717 0745: 35.7 26.0 i 7.5 Heraklio VII
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