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Evyoprotieg

Méoca and ovtd 10 onueiopa Bo MOela va gvuyaplotiow Bepud v
kabnynTpld pov, wuvpia EAévn Kokkwov, yuo OAn v Ponbeia mov pov
TPOGEPEPE GTO OLAGTNUA TNG EMUEAELNG TNG TTVYLOKNG Hov epyacioc. Emiong
0éA® va TV gVYOPLOTNC® Yio. TNV EMAOYN TOL BENATOC, Yot TAPOAO TOV GTNV
apyn Hov @avnke dVGKOAO Kot OTL dev Ba To KOTAPEPVA, TEAIKE LoV 66ONKE 1
gukaipia va acyonda pe 0épata doung tov erotov. Xwpig Opme v vwouovay,
™V Katovonon, Tnv 01aecn g va polpaleton Tig YVAOGCEL Kol TNV 1KAvOTNTd
™m¢ va eényel tovg o obvBetovg Opovg pe TG mo amAéc AéEelg, dev Oa
Umopovco, va Kotaeépm timota. o avtodg Toug Adyovg Aomdv, OTmG Kot yio
TOAAOVG AALOVG, BEA® VO TNG EKPPAC® TNV EVYVMOUOGUVI OV Kol VA TNG TT® £Vol
peydro gvyoaprot®. Ta dedopéva yio TV Tapodoo €PYOcio TPOEPYOVINL OO Ta
EXAnvicd [etpéhona. OAokAnpdvovtag euyopiot® TV eEETAGTIKY EMTPOTN| V1o TOV

1POVO TOL LoV J1€PETE.



Hepidnwn

Y10 mAaiolo TG TopoVCOS TTUYINKNG YIVETOL TPOGOOPIoUOS TS OOUNG TOV
@Ao100 péypt ko ta 35Km Bdbog otov guputepo ydpo g Kprng. o to cromod
ovTd TPOGIOPIGTNKAY 01 TAYVTNTES O14000MC TOV GEICHK®OV KUUATOV AVAKAQCTC.
2NV GLVEYEW KOTOOKEVAGTNKOY TPOTLTO TOV TOXLTHTOV dAd00NG TOV KUUATOV
avtdv. EmmpdcbHeta ypnopwomomfnkav koi ceicporoyikd oedopéva, too omoio
OTEKOVIOTNKAY TOVE® OTO HOVTEAD TOYLTATOV, LE GTOYO VO TPOGOIOPIOTEL TO P1YO
GEIGUOYEVES YEWAOYIKO oTpda TNG TEPoyNs. TéAog mpocdiopilovrtal ot PacikoTepeg

Wnuotoyeveic oepéc aAAd kot o1 Babitepec Sopés.

Abstract
The shallow seismogenic layer in the Front of the Hellenic Arc is considered
responsible for a large number of earthquakes occurred in Southern Aegean and especially
around Crete Island.
Information concerning the seismic velocity structure and local seismicity in the area
around Crete Island are combined in order to trace the shallow seismogenic layer. In
addition, the relation between the shallow seismogenic layer and the main sedimentary

sequences as well as deeper structures is researched.
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1. EIXAT'QI'TKA ENNOIEX I'TA THN AOMH TOY
DPAOIOY

1.1 H dopn T0V0 £E000TEPIKOV TS VNG

H I'm amoteAeiton amd tpio SL0QOPETIKG GTPMOUATA TO GAOLO, TO PHOVIVE Kot
tov wupnvae. (oy. 1.1), cuvolkod mayovg 6.370 km mepimov.

O pho1d¢ givor to oteped, eEmtepikd mepifinua g I'mg. Yrapyovv dvo €idn
@AO100, O MTEPOTIKOG KOl 0 OKEAVIOG. To UEGO ThXOC TOV MTEPOTIKOD &ivol
nepimov 35km, k4T OU®GC amd TIC UEYAAES OpOGEPEC Umopel va @tdoel ta 60 -
70km. To péco méyoc tov wkedviov eivar 7 km. O povdvag eival 1o apécmg ETOUEVO
oTpOUO Kot QTaveL puéxpt to Pabog tov 2.900 km. H empdvela mov ywpilel To pAoLd

oo Tov povova, ival yvmotn e o ovopo acvvéyete Mohorovicic.

Hneipwrikog

q:@.omg

1E

Oxeaviog
PAoIOg

G370 Km axtiva

Zynuo 1.1 H douny the I'ng

Qg MBocpapa yapaxtnpiletor Eva SOOKAUTTO oTpOHE, LEGOL Thyovg 80km
TEPIMOV, OV AMOTEAEITOL OO TO GTEPED PAOLO KOl HEPOC TOV GTEPEOV OVATEPOL
poavova. To tufiua tov pavova mov Ppicketon kATm amd T MOOGSPapa etval YvmoTo
o¢g acBevooparpa. Kato omd 10 povdvo vIapyel 0 TUPNVOG OV PTAVEL £MG TO
KévTpo G YNng. O mupnvag dakpivetar oe eEmTEPIKO (LYPN/PELOTH KATAGTOOT]) KO

G€ E0MTEPIKO (OTEPET KATAGTACT)).




1.2 Ov MOBoc@arpikég mAAKES

H MBocopaipa dev eivar evioia oAAd amoptiletor amd éva chvoro peydiwmv
Kol pIKpOTEP®V TAOK®OV Tov oMcbaivouv TOve OTO VLTOKEINEVO TaOPPELOTO
HovOLOKO DAIKO (acoBevOsQaIpa) TPOYLOTOTOUDVTOG CYETIKEG LETAED TOVG KIVIGELS.
O mAdkeg avtég ovopdalovtar MOoceopikég mhdakes (o). 1.2). Ta aitwa kivnong
toug mbavov va givar ot 0plOVTIEG EPATTOUEVIKES KIVIOELS TOV OOKOVVTOL GTOV
mobpéva Toug amd o Beppikd pedpaTa PETAPOPAS TO OTOiM OMHLOVPYOVVIOL GTOV
acBevospapikd povdva. H Bempion mov epunvedel kavomomtikd T0 GUVOAO TV
YEOAOYIKAOV KOl YEMPLOIKMOV TOPATNPNCEDV, TOL oxetilovion pe v evepyod
TEKTOVIKT] OPAGCT] KOl KOTO GUVETELN KOl WE TN GEICUIKY Opdomn, €ival avthy mov
TEPLYPAPEL TNV KIVNG1] TOV AO0CPUIPIKAV TAAKOV.

O1 k0pleg MBooeaIpkég TAAKEG TOV ENXNPEALOVY TNV EVEPYO TEKTOVIKY GTNV
EMLéda etva:

. Evpaciatikn

. Aoppucavikn

. Apafikn

Ot pkpotepeg MBocPaIpIkég TAGKES sivar:
. AvatoMog
= Avyaiov

. AdproTikn
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2ynuoe 1.2 O liboopapikés mlokes Or TAGKES KIVODVTOL TPOS O1OPOPETIKES
oevBovoerg. To. fein detyvoov v kivion tovg



O1 MBoc@arpikéc mAakeg 0AAOD ATOKAIVOVY, 0AALOD GVYKAIVOLY Kot 0ALOD M
pio Kveiton TapdAAnio - EQUATOUEVIKA € GYECT LE TN SUTAAVN TNG. XTIG TEPLOYES
ov amokAivouy (o). 1.3) ot MBoceupikég TAAKEG -NECOMKEAVIEG payels- Oepud
aobevosapikd VAIKO Pyaivel oV EMEAVELD, YOYETOL, GTEPEOTOIEITOL KoL 0O yEl
€101 ot dnpovpyia véag MBOGEUIPOg KATE PAKOS TV dV0 TAELPOV TV PAYEDY
(. upecomKedvia payn ATAOVTIKOD ®KENVOD, OTOUAKPLVOT AUEPIKOVIKNG -

Apprkavikng TAGKOG).

2ynuoe 1.3 Kivion twv Aifoopaipik@v ml.oxkmv nave oty aclevoopoipo.

2115 meproyEg mov oAlcBaivouvy opilovTia N pio TAGKA o€ oyéomn pe TV AN,
N kxivnon yivetol Katd PiRKog KaToKOpLOOV PRYRATOV peTacynpatiopotv (oy. 1.4).
Yy mepintoon g cOykAong Tov mhakdv (oy. 1.5) n mokvotepn amd Tig 6v0
PoBileTon kTt amd TV GAAn pEYPIC OTOL ALDGCEL 1 TPAOTN MHECH oTo Oepuod
HOVOLOKO VAMKO Kl €161 KotaoTpépetol Abospapikd viko. H dnuovpyia véov
WKEAVIOL (AOLOV OTIG HECOMKEAVIEG POYeElG aviiotabuileton Aowmov pe v
KOTOOTPOPY] OVTIOTOLYNG TOCOTNTOG OTIS TEPLOYEG GVUYKAMONG TAOK®V, OTOTE M

ouvoMKN emipavela TG I'ng mapapével "otabepn|".

Priypa
MeTooXnpaTIeLod
Enipaveiarag
Lumopsg  Meoowsedvia Fuwm Hnupuwmdg

Pdxn Benioff  Dxedven PhroItE
Tappag

Aglewvdopaipa

My

2nuo 1.4 Phyuo petaoynuotionod xoi ovyiiion lioopoupidyv mhorxdv



ATOTELEGLOL TNG GYETIKNG KIVNONG TOV AMBOCOUIPIKOV TAAK®V gival 1 opyn
TOPUUOPO®MCN TOV TETPOUATOV OTIS TapLPEG Tove. [ to Adyo ovtd, oto
TETPOUOATA TOV PBPIicCKOVTOL KOVTE OTIC TEPLOYES OLTEG GLOCOPEVOVTAL TEPACTLO
OGO duVaIKNG eVEPYELNG (EVEPYELR ENOCTIKNG TTOPAUOPPOONG TETPOUATOV), Ko
avamTHCoOVTIOL HEYAAES TAGEC OV cuveXdS avEdvouv. Otav ol tdoelg avéndodv
OG0 TOAD, MOTE VO, LITEPPOVV TO OP1O AVTOYNS TOV ABOGPALPIKOD DAKOD GTO GNUEID
avtd emépyeron Opavon. Tavtoypova mpoypaTomoleiTol AmOTOUN OYETIKN Kivnon
TV 600 TUNUATOV OV £(0VV TPOKVYEL KATA Hio EMPAVELD £ OTOV 1GOPPOTNTOVY
o€ véec Béoeic. H emopdveln avutn elvar 1o egtopikéd piypa. Tn xpovikn avti otiypn

YEVVIETOL £VOG GEICUOG.

Hipnigtmard
Hnowtixd

EninzSa Todo
Sardstue Tappog Onisiotdppeg

Hnzipwiigag

Aglcvaapaipa

Zynuo 1.5 Aquiovpyia toEov mov amotedeital amo wKeEAVIa TOPPO, HPOITTELOKO
- vnoiwtiké  t0é0  kou  omiobotdppo oe mEpLoxn vEOPLOIoNS MOS WKEAVIOS
AMBoopoipixng TAAKOS KATW amo TNV GAAN

O x®po¢ TOL TPOTOEKONAGVETOL 1 SLppNEN TV TETPOUATOV (GEICUOYOVOG
Y®POG) umopel kotd mpocEyylon va Bempnbel wg onpeio Ko ovopdleTon goTia M
VAOKEVTPO TOL GEoUOV (o). 1.6). To iyvoc tng KotakdpLeNg TPOPOANG NG £0Tiag
VO OTNV EMPAVELL TNG YNG EIVOL TO EMIKEVTPO, EVD 1 OMOGTACT TOL OO TNV ECTIN
(B&Bog g eoting) Aéyetan g6TIoKG Babog. Zopupwva pe 6ca Eyovv NON avapepbel
avTOVONTO €ivol OTL 01 GEIOUOL YEVVIOUVTOL HOVO HEGA ot ABOGROIpO Kol KoTd

KOplo AOYyo gvtomifovtal oTa Opla TV ABOCPUIPIKOV TAAKDV.
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2ynuo 1.6 Ta yopoxtnpiotikd evog oe1oon

1.3 Ta ocvotipata owappnéng Tov PAo00 TG Y1|S Kot 1] B¢on g
EALGO0G 6TO NrTelp@TIKO Vot dvappnéng

H oceiopikn dpdon oe o meptoyn Kot to AN YEOSVVOLIKG QOIVOLEVO TO
omoio GLVOEOVTUL GETO LLE OVTY] EIVOL OTOTELEGO GYETIKA TPOGPATNG YEMAOYIKNG
ddkaoiog mov cuvnBmg ovopdletal evepydg tekTovikny g mepoyns. H miia
avtng ¢ dadikaciog elvor oyxetwed pikpn (<10 ekatoppvpla ypdvia) ce oyéon ue
mv NAxkia g I'mg (4.6 dioekatoppdplo xpovVIA) Kol He TNV MAKIO YEVEGNG TOL
TPMOTOL NTEPOTIKOV PAO10V (3.8 dicekatoppvpio ¥ pdvia). Ta aitio TOV GEIGUOV Kot
TOV GAAOV YEOOVVOUIKOV (OVOUEVDV Bpickovial 610 ecmTeptkd Tng I'M¢ kot e101Kd
UEGO 6TO PAOL0, O 0TTO10C £)EL £Va, LEGO TTAY0G 100 TPog 35km kdTt® 0md TIg NIEIPOLG
Kot 7km k@to amd Tovg MKEAVOUS, KaOMG Kol KAT® amd T0 GAOO 6TO Hovdva TNG
I'mg. H évtoon kot 1 HOpON TG EVEPYOV TEKTOVIKNG S10PEPOVY OO TEPLOYN| OF
eployN. Ymapyovv mePLoyég OOV M TEKTOVIKY dpAom eivor VYNAN onpEpPa Kol G
dAheg meproyéc mov eivan aoBevig, OAAL G° OPIGUEVEG O’ OLTEG NTAV VYNAN GTO
veohoywkd  mapeABov. Ta  onpoviikdtepa  YEMOLVOMIKE — QOIVOHEVO OV
TOPOTNPOVVTIOL ONHEPO OTNV empdveln G Img elvan amotélecua g evepyod
TEKTOVIKNG dpdong mov Aaupdvel yopo o€ opiopéveg (dveg g I'mg. Avtég ot {dveg
yopilovtar og 600 cvotipata d1dppnéng (oy. 1.7) ko opilovv Ta dpla Twv peydiwmv
MBocpapikdv TAoK®V. Avtd givol 1o MIEPOTIKO cvomue dappnéng (moyiég
YPOUUES 0TO oynpa 1.7) Kol T0 GUGTNUO LECOMKEAVIOV PAYE®V (OTIKTEG YPOUUES

oto oynua 1.7).
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To nuelpotikd cvouo dappnéng omoteAeital and v Evpaciatiky —
Melavnoiokn Zaovn Adppnéng ( Tipportap — Aimelg — Baikavio — Ipav — Tpoido
— Bippavia — Ivéovneoia ) kor v Iepiepnvikr; Zovn Awdppnéng (ot Tepepnvikéc
TOPAKTIEG TEPLOYEC Ue EQipeOT TG TAPAKTIEG TEPLOYES TNG BoOpetag Apepikig). Xto
oVOTNUO aVTO PpiokovTal OAEG O1 VEEG OPOCEIPES, TO VNOIOTIKA TOEA, T AVOESTTIKA
neaioctewn, ol eotieg OAwV oxedov Twv oeopmv Pabovg (h>300km) kol ot
TMEPLOCOTEPEG ECTIEG TV EMPOVEIOKDOV GEIGUOV. To chotnpa owtd anoterel meproyn

GVYKMONG TV ABOCQUIPIKOV TAOK®V KOl KOTOGTPOPNG TOL pA0100 TG I'mg.

2ymuo 1.7To. dvo ovotiuato twv {wvav didppning e I ns. H EALddo fpioketou oto
TUHUO. TOV  NTEPWTIKOD GOOTHUOTOS O10ppHEnG mov  ywpiler v  Evpaociotikn

MBoopoipixn Thaxa oo Appixoviky AilBocpoipiy Tidka.

Ol LECO-OKEAVIEC PAYEG €IVOL AVLYDGEIS TOV MKEAVIOL (AOL0D Ol 0moieg
Srazpéyouvv tov ATAavTikd wkeavo amd Poppd mpog voto kot dracyilovv tov Ivoikd
ka1l Tov Eipnvikd Qkeavo. Xe pepikég 0éceic to Dyn autdv tov payeov (amd Tov
moBpéva g Bdhaocoag) givarl peyardtepa omd 3000m. Avtd to cvotnua ddppnéng
Sraoyilel ko NEEPOTIKEG TEPLOYEG, OTMG €lvol M AvaTOAIKT AQPIKN Kot 1 SLTIKA
Bopela Apepikn. 1o cvomue d1dppNnéng TV HEGOOKEIVIOV plyewv cupfaivovv
povo emoavewkoi oswopol  (h<60km). X ovtd 10 ovompo  dbppnéng
TPOYUATOTOLEITAL amOKAMGT AB0CQAIPIKOV TAOK®OY Ko yéveon véov @Aowod. H
E)M\dda Ppioketar oty Evpociwatiky — Mehavnowokn {dvn tov MmeEpOTIKOD

ovotpatog dtappnéng kot to EAAnvikd t6&o (Iovia vnoid — Kprtn — Podog ) kot
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glvar éva amd To MO YOPAKTNPIOTIKA VNOIOTIKG TOEC TOV GLOTHUATOG AVTOD.
Anhadn n EAAGdo Bpioketar 010 Oplo cVyYKAMONG 600 HEYAA®V ADOCQAIPIKOV
mlokov, e Evpaotatikng kot g A@pkavikng. Avtdg eivat o kOplog AdYog yio. Tov

omoio 1 evepyOg TEKTOVIKY ivor vymAn oty Tteployn g EALGSac.

1.4 T'evikd Y10 TO EAANVIKO TOEO

To ehnvikd 16&0 (oy. 1.8) Eexivavtag amd v Kepaiowvid, dwuoyiler to
votio Iovio avotolkd tng I[lehomovvioov ko mepvaviag votwe g Kprng
katoAnyel ot Podo. H peydin oeiopikotra g EALGSaG (1 xdpa pog Katéyel v
éxtn Béon oty maykoéoa katdtaEn Kot v tpmtn otV Evpomn) opeiletan ota
1010{TEPO. YEMAOYIKE YOPOKTNPIOTIKG TNG, TA omoio &yovv Olapopembel amd Tig
KWNGEIS TOV TEKTOVIKOV TAOKOV GTNV TEPLoyn ¢ AvatoMkne Mecoyeiov. H
Tovpkia Kiveitar dVTIKA TPOg TO0 Atyaio Ue ToyvTNTO 25 YIA0GTE TOV YPOVO KOTH
UfKog tov prypotoc e Bopetag Avatoriac. To Atyaio axoiovBel tnv kivnon avty
Kot Kiveitan pe v idwo tayvtnta o€ oyéon pe v Evpdnn katd pinkog e tappov
tov Bopeiov Aryaiov mpog ta dvutikd. Tavtodypova Opmg to Atyaio, AOY® E6OTEPIKNG
TOPOUOPOMONG, EMEKTEIVETOL TPOG T VOTWL (UE Mo TayOINTo 1 omoia @Bdvet
nepimov ta 10 y1hootd avd £€10g). Me tov tpomo avtd, o pvoudg orichnong oto
votio tpuqpe Tov eBdvel o¢ ta 35 ytlootd 1o €tog, mepimov, pe devbuvon
Boperoavatolid - votiodutikd. Emeldn kon n Agppwn kiveital mpog ta Popeta (pe
tayvto 10 ythootd avd €10c), o pvBudg cUYKAONG UETOED TNG OPPIKOVIKNAG
MBoceapikng mAdkag pe ekeivng Tov Atyaiov givor Tng TaEemG TV 45 YIAMoGTOV TO
€10G, Ue omoTéhecpo TN Owopkn eméktacn Tov Atyaiov. EmmAéov dvtikd tov
gEMnvikoD yopov (otnv mepoyn Popewa g Kepaiovidg), n Amoviio pkpomAdico
(Bopero 1ovio - Adpilatikn) ekterel pio. oplotepOSTPOPN KIvNon Kol TO OVOTOAMKO
g 0p1o cvykpoveton pe v [ivdo.

O)eg avTEG O TOPATAVED KIVHGELS TOV MOOGPUIPIKOV TAUK®DV TOV GE YEVIKEC
YPoppES Bo pmopovoape vo TovUe OTL AmoTELODV Kol TNV KOPLOL aLTiol TG GEIGUIKNG
SpACTNPLOTNTOG TOV EKONAMVETOL GTOV EAANVIKO YDPO «GLVOVIOVIOL» GTNV TEPLOYN
g Kepolovidg, yeyovog mov €xel OmMOTEAECUO, GTOV YOPO OVTO VO, TAPOLGIALETAL
KO 1 LEYOAVTEPT] GEIGUKOTNTA TG EVPVTEPTG TEPLOYNS TOV Atyaiov, OAOKANPNG TG

EXAGSag ko kot eméktaon g Evponng.
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Zynuo 1.8 To EAMnviko toéo (Inyn http://www.earthquakenet. gr/toellinikotoxo. htm)

To ghAnvikd t6E0 €lvar 10 OPO0 EMOPNG KOl GVYKAIOTG TNG APPIKOVIKNG LE
v Evpaociatikny MBooceaipikn) mAdka, mov n wpan Pubileton pe taydnta tepimov
4,5 ekatootdv ToV XpOvo KAT® amd TN 0evTeEPT. To yewdvvapukd avtd QaivoLeEVo
glvar n wope autio ekONA®ONG TV TEPLOGOTEP®Y oelop®mv otnv EAAGda. H
UEYOADTEPN OCEIGUIKT OPACTNPLOTNTO TOPOLCLALETOL OTO OVLTIKO TUNUO. TOV
EXAnvikov To&ov.

Kotd pnkog tov axtov e Avtikng EALGSag and v Képkvpa oc tn Avtiky
Kpf, n oeioukn dpacmpiotnra. pwmopel va dtokpibei yevikd o tpeig meproyés. H
TpMTN TEPLOYN Ppioketar Popeimwg TS ASVKADOC KOL 1) GEIGLUKT dPAGTNPLOTNTO. EKEL
OPEILETOL GE CULUTIECTIKEG OVVAUELS TEPIMOV AVOTOMKNG - OVTIKNG devbvvong
(kéBetec otn d1evbBuvorn tov oktdv g Avtikig EAAGSag). H devtepn mepioyn
Bpioketar votiong ™ Kepaiovidg kot amotedel 10 duTikd tpnue tov EAAnvikov
To6Eov. H oeiopikn opaoctnpiotnro ekel ogeideton ot ovykMon pHeTa&d 1Tng
QPPIKOVIKNG TAGKOS Kol TOV Atyaiov Kol TG KaTddvong g TpmTng KAT® amd T
devtepn. Amotéleoua NG KOTAGVONG OLTAG E€lval Kol 1 EKONAMOT OCEIGUIKNG
dpaoctnpromntog evdopécov Pabovg (eotiokd PaOn ceiopdv peyaivtepo twv 60
YAOHETPOV) KAT® and Trv [lehomdvvnco Kot avaToAkd avTng TEPITOv MG TOV YMPO
tov Kvkhadwv. H tpit meproyn PBpiloketon petald tov 600 mponyovuevemv, 6Tov
gupvtepo ywpo g Keparovide, amd ™ ZdakvvBo wg tn Agvkdda. H ceiopiky
SpacTNPOTNTA £0M EKINAMVETOL KVUPIMG KOTE UNKOG EVOG PIYLOTOC, TO OTOI0 EYEL
dievbuvon  PoperoavatoAiikny - votodvtikl. Me  dAlo A0y, T GEIGHIKY
SpACTNPLOTNTA OTOV YMPO OVTO EKONADVETOL EMEWN EYOvUE o opllovTio Kivinom

TOV YMOPOV VOTIMG TOL PNYUATOS TPOG T VOTIOOVTIKG (Tpog T Meodyelo) kot Tov
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yopov Popeiwg Tov pyMaTog mpog To Popeloavatorkd (mpog v Ilivdo). H
GUVOMIKT GYETIKY] KIivnoN KOVTO 6TO pRYHa avTd gival Tng TaEems Tov 25 yAootdv
avd £€t0g. XapoKTnNpIoTIKO TG GEIGUIKNG dpactnplotnTag otn Avtik EAAGSa mov
OPEILETOL OTIG TEKTOVIKEC 1010TNTEG TG TEPLOYNG, €lval 0 peydAog aptBpdc pikpov
Kol eVOLIUEGOV peYEBOVC GEWGUMV OAAG KOl 1) HEYOADTEPT CLYVOTNTA YEVEOTG
OYVPAV, KOTACTPENTIK®OV GEWGH®V. 'ETol mapd 10 yeyovog OTL GTOV YOPO OLTO TO
HEYEON TV HEYOADTEP®OV CEIGU®V givorl Alyo pikpoTtepa amd OTL € GAAES TEPLOYES
TOV EAANVIKOD YMPOV, 0 GEIGHIKOG KIvOuvog gival copmg Leyalhtepog e&ontiog tng

GLYVOTNTAG YEVESTG GEIC UMV KAVAV VUL TPOKAAEGOVV KATAGTPOPEC.

1.5 To 1opaxTNPIETIKA TOV EAANVIKOD TOE0V

To vnowtikd 16&0 ¢ EAAGONG (TOL KATOEG POPEC AVOPEPETAL KOL GOV
"t6éo ToL Aryoiov") elvar YopOKTNPIOTIKO TAPASEYUO VNOLOTIKOD TOEOV.
Anpovpyeitor A0y G GVYKMONG ™G AQPIKOVIKNG TEKTOVIKNG TAAKOG UE TNV
Evpoclatikry (pe pobud mepimov 2,5 cm/ypdévo) omv  meployn vOTw NG
[Tehomovvicov.

H np()w(ppogf ekteiveton and tn Podo, mepvd votia g Kpnng, NA g
[Tehomovvncov kKot ptavel pExpt ta [ovia vnowd. To BdBog g etvan apketd peydhro,
Kot TeptAapPavel ko to Babvtepo onueio ™g Mecoyeiov (avolytd g Mdvng, ue
Baboc mepimov 5.200 pétpa).

To vmowwtikd 160 meptrapPdvel ta votio Amdekdvnoa, v Kpntn, tunuata
g Notwg kot Avtikng IMelomovviioov kot ta votwe [ovia Nnowd (ZdakvvOoc,

Keopahlovid, Agvkdda).

Bopewon g Kpntng mopompeiton ofabrg Odioacca, 1o Kpntikd wot
Kaopmdbio nélayoc.
Téhog, N KOV GUUTANPAOVETOL aTO TV VTAPEN TOL NEAUGTELKOV TOEOL TOV

votiov Atyoiov, mov mepiapPaverl ta vnoid Niovpog, Zavtopivn, Mniog, Kiuwioc,

Kag, ta MéBava kot 10 Zovodkt Kopwvbiag, 6mov mapatnpeitor nooiotelokn 1/xon

vewBeppikn dpacmpiotnra. [apampeiton eniong BapLTOUETPIKN KOl YEDMHOYVITIKY

avopoiio otnv TEPLOYN.

f H mpéragpog, sivar o otevn epoyn 6mov mapatnpodvtar peydra Badn ot Bdhacoa
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H Covn Benioff’ tov eEMMVIKoy TOE0L ektelveTal 0 OAO TO VOTIO Kot

Kevepkd Aryoio. Xwpileton og TpELG TEPLOYEC:

= Mo meproyn mov divel empovelokovs oelopovg Pabovg 0-60 km won
neptrapfaver v Kpnn, mm Podo, t Nota [Tehomdvvnoo ko ta Nota
Entédvnoa.

= Mo devtepn (MVT, TOL CLUTIMTEL UE TO TMPAICTEIONKO TOEO Kot Sivel
GEIGLOVG emKEVTPIKOL PdBovg epimov 100 km.

= Té\og, wa tpitn Ldvn, TOL OVTIGTOLEL GTO KATM PEPOG TNG APPIKOVIKTG
TAAKOG, TEPITOL GTO KEVIPIKO Atyaio kai 6ivel GelGHovs pe péco Babog

nepinov 160 km.

Amd 1o Babn tov eoTidovV kol TN 0éom TOV EMKEVIPOV TOV GEICUDV
ovumepaivetal 6Tt 11 Aepkavikn TAdko kotafudileton pe yovia mepinov 15 popav
Kovtd otnv Kpntm, evd 610 y®po ToL MEOIoTEWKOD TOEOV-KEVTPIKOD Atlyaiov m
KOUTOAOTNTO aVEAVETAL KO OTAVEL TEPimov oTic 35-38 poipeg pe to oplovrio.

Ot cewopoi mov divel n wpd LOVN, AOY® Tov Kpov PaBovg Tovg, £xovv

10witepa LEYAAT £VTOGT KOl AVAAOYO KOTAGTPOPIKE OTOTEAEGLOTAL.

1.6 To KVOPLOTEPOE YEMTEKTOVIKA YOPUKTNPLOTIKG TOV EAANVIKOD
XOPOV

Ta mo evOOPEPOVTO YOPAKTNPICTIKA TEKTOVIKNG TPOEAEVONG OTIV TEPLOYN
avt) stvonr 1 EAMnvikn Taepog, to EAAnvikd To6Eo ko m Aekdvn tov Popeiov
Aryaiov. To oyfua 1.9 deiyver v EAAnviucn Taoepo, tov kbplo dEova tng AATIKNAG
nToywong oty meployn g EAAGdag (Awopideg — EAAnvidec opooceipéc), to
NEUGTEWKSO TUMUHe Tov EAAviKoD 16&0v, ™ Aekdvn Tov votov Atryaiov (Kpntikd

TEAAYOC) Kot TN Agkdvn Tov Popeiov Aryaiov.

I Kabde n Mboceapuchy mhdika ubiletar péoa oty aobevoopaipa ot {hvn katafodione aokodvial
TAV® TG SUVALELS TTOV £YO0VV MG ATOTEAEG O, T ONpovpyio celoUdV BaBovg Kot EVOLAIEGOV
Babovc.H dracmopd TV cElGUOV 0TO YdPO Sl VEL OTL 0L EGTIEG TOVG PPICKOVTOL OE YEVIKES YPOUUEG
TAvo o€ évo. eninedo mov KAIVEL TPOG TOL KAT®, A0 TNV MKEAVELL TAPPO TPOG TV NAEPO. AVTO TO
eminedo gival yvootd og (mvn Benioff. To mayog g {dvng avtg kupaivetor peta&d 20 - 100 km
Kot €xet yovia khicemg 30 - 70. (http://www.seismos.gr/)
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2ymuo 1.9 Kopio yopoaxtypionixd tektovikis mpoéievong oy EALdda kar tig yopw
TEPIOYES

H EAAnvicn Taoepog amoteheitar and Gepa YPOUUKOY TAPP®V UKPOTEPOV
unkovg (taepot tov IMAviov kot Tov Ztpdfova votioavatoikd e Kpnrng). Avty
givar wapdAAnin mpoc to EAAnvico ToEo kot mapouote, og Tpog TOAAES 1010TNTES, e
TIG OKEAVIEG TAPPOVG TOV PPICKOVTOL GTO KVUPTH UEPT] TOV VNOLOTIKOV TOE®V OTTOL
TPAYUATOTOIEITAL GVYKAIOT AMBOGOUPIKAOV TAUK®DV.

To EMAnvico To&o amotedeitor amd 10 e£mtepikd Wnpatoyevég 1080, TO
omoio ouvvdéel Tig Awvapikéc Almelg pe tic Tovpkucég Tavpideg, Kol T0 E0OTEPIKO
NEUGTEWKO TOEO, TO omoio eivanr mapdAAnio mpog 1o Wnuotoyevég tOEo Kot
Bpioketar oe o péon andotaon 120km on’ avtd (Papazachos and Comninakis
1971). To npatoyevég 100 (voTIa opocelpd twv EAAnvidwv, 16via vnowd, Kpnm,
Kapmabog, Podog) amotereiton amd Taimolwwd péypt Tprroyevn metpodpata, Vo
TO MPUIGTELNKO TOEO Ao SLAPOPO NPALGTELNKE VNG, EVEPYA OVOESITIKA NPOICTELN
(MéBava, Zoavtopivn, Niocvpog), Oegioviec war atuideg (ZTovodki, Mniog, Kwg).
Metaé&d Tov npHaToyevong Kot ToL NPOIGTELNKOD TOE0V VITAPYEL TO KPNTIKO TELAYOG
(Aexdvn tov Notiov Aryaiov) pe puéyioto Pabog Bdraccag mepimov 2000 pétpa. To
O EVOLLPEPOV TOTOYPAPIKO YOPOKTNPIOTIKO TEKTOVIKNG TPOEAELONG 6TO POPELo
Avyaio givon 1 Aekdvn tov PBopeiov Aryaiov pe péyioto Pdbog Bordociov mubuéva
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nepimov 1500 pérpa. vvéyion e Aekdvng oTNG TPOG TO OVOTOMKC, OTOTEAOVV O1

HIKpEG Aekaveg e Bdhaccog Tov Mappapd.

1.7 Zewopkd xvopoto

Otov mpoxkAndel pia dotdpaln oe évo amepldPloTo EAACTIKO KOl 1GOTPOTO
péco mopdyovior 600 €idN EANCTIKOV KLUATOV To. omoio. ovoudloviol elaotika
xouozo ywpov (oy. 1.10). Avtd opeidetar 610 YeYovog OTL T GTOLXEID. TOV LEGOL
avTdpoHV TOGO GTN UETAPOAN TOL OYKOV TOVG OGO Kol 6TN HETABOAY TOV GYNHOTOG
TOVG,.

Ta eAaoTiKd KOUATA ¥HPOV TOL TPAOTOV €100VG APOPOLV TN 614600N NG
UETABOANG TOL OYKOV M TNG TUKVOTNTOG KOl AEYOVTOL «ETUNKY EAOOTIKG KOUGTO,
EVM TO EAOGTIKA KOUOTO TOL SEVTEPOV €100VG APOPOVY TN S1A006N TNG EYKAPGLOG
TOPOUOPPMONG KL YU ALTO AEYOVTOL «EYKAPTLOL KOLLOTO.

> oeopoloyion To EMUNAKN KOUATO TOPLOTAVOVTIOL UE TO oVuPoro P
(Primus), eme1dn To KOUATA QVTA, TOV TOPEAYOVTOL GTNV E0TIO EVOG GEIGHOV, POGVOUY
0€ OPICUEVO GEIGHOAOYIKO GTOOUO KOl OVOYPAEOVTOL TPAOTU OO TO GELGUOUETPO,
YTl M TovTTa 8146001 LTAV Eival HEYOADTEPT) ald TNV TOYVTNTO TOV EYKAPCIOV
KUUATOV TOL TOPAyovIoL cuyypovmg UE To emunkn oty b eotio. Katd
S105001 TOV EMUNKOV KUUATOV HECH G EAUCTIKO HEGO, TAL DAMKE OTUEID TOV LECOV
Kpadaivovtol Katd d1e0bvven TapdAinin Tpog tn d1evbvvon d1id0oNg TV KOLOTOC,
KOTO TETO0 TPOTO, MOTE VO, SNUIOVPYOHVTOL SO0 KA TUKVALOTO KOl OPOLMDLLOTCL.
H duddoon péoa ot I'm 1oV TUKVOUATOV KOl 0POIOUATOV OTOTEAEL TOL ETLUNKN
oelopukd kopata. Kivovvion og Bpaydon 6den pe mepinov 6 km/s, evid 010 vepod pe
T0 éva Tpito owtNg G TayvtnTos. Otav etdoovv oty emeavewn g I'ng umwopovv
va kvnBoldv Kol 6Tov  0€pa, GOV NYNTIKE KOpoTe. AVAAOYa PE TN GuYVOTNTA TOVG
UTOPOoLV VO aKOLGTOVV artd Tov GvBpmmo 1 poévo amod ta {do.

H toyvmta tov eykapoiov Kopdtov ce €va péco elval pkpdtepn omd v
avtiotoyn toxvTTo TOV MUKV Kopatov. [V oavtd to eyKapolo GECUIKE
KOLOTO, TOV YEVVIOOVTOL GTNV €0TIOL LG 0OVNONG, pOGVOLV Kal YpApovTol og TV a0
GEIGUOAOYIKO GTAOUO UETH TO EMUNKT KOPOTA TG 0OGVNONG Kol Yo To AOY0 avTo,
avtd mapiotavovtol pe to ovpPforo S (Secundus). Katd tn diddoon tov eykapoinv
KUUATOV 6€ EAOOTIKO LEGO, TO VAIKG onpeia avtov Kpadaivovtol KAHETa mTpog
d1evbuvon S1400oMG TOV KVUOTOG KOl LAAIGTO KOTA TETOL0 TPOTO, MOTE TO UECO VO

nmofaivet poévo datunTiky] EAACTIKY mopapdpewon. H  diddoon avtig g
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SNtk g mapopudpemong péso ot I' anotedel ta eykdpota celokd kopoto.[1]
Ta kopate avtd dev dadidovrol LEG® VYPOV cOUITOV (T.Y. ot Odhacca 1| 6TOV
eEmtepco mopnva g I'ng). Eivar mo apyd (kivovvtol pe mepimov 2 km/sec), aAld

glval mo 1oYVPE KOl KOTOOTPEMTIKG Oomd TO EMUAKN KOL TO oKOAOLOOVLV GTO

GEIGUOYPOLLLLL.
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2ynuo 1.10 Aradoon v koudtwv ywpoo

Ta kopata P ta&idevovv 600 popég yprnyopdtepa and ta dgvutepedovia (S)
KOHOTO KOl 0T €ivol oL QEPVOLV TNV 10YVPT KATOOTPEMTIKY LETOKIVION TOL
€00.POVC, YOPOUKTINPIOTIKN TOV HeYAAV oglopmv. Ta kdpata S ypnoiomrolovviol
Topad0ctokd yia vo a&loloynoouvv to PEyehog evoc GEICLIKOD YEYOVOTOG.

Ta V0 mopamdve KOQOTO OETOVTOL OmO OAEC TG OpyEG O1dd0oMG TMV
KopdTov (avakiaon, dtbiaon, apyn tov Fermat kol tov Huygens).

Ortav pia dotdpoln cvpPaivel Oy o€ Evo amepLOPIOTO ELOCTIKO HEGO OAAL
KOVTG O€ 10 ETPAVELL TIOL YOPILEL TO YDPO o€ 6V0 UEGO LE SLOPOPETIKEG 1010TNTEG
dev mapdyovtar povo kopota yopov (P,S) adid xor éva diio €idog kupdtov To
omoio ovoudlovtal empaveroxd kouata. Ol GEIGUOL TOV £XOVV TIG E0TIEC TOVS KOVTA
oV emeavele g I'mg mpokaiodv évtova emipaveloakd kopota. To mAdTn TV
KUUATOV QUTOV givol HEYAAN KOVTA TNV EMPAVELD. TNG [M¢ Kol EAATTOVOVTOL E TO
Baboc péoa ot I'm. Ymapyouv 0O KOTNYOPLOV EMIPUVEINKG KOUOTA. TO, KOUOTO
Rayleigh kot ta xOpata Love (oy. 1.11). Katd ) dddoor tov xopdtov Rayleigh,

To VAIKG onpeion Kivohvtol 6€ EAAEMTIKEG TPOYLEG, TOV OTOi®mV Ol PEYAAOL GEOVEG
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glvar katakopveol kol ot wkpoi G&oveg eivar mapdAinAot mpog tn devbuvvon
d1adoong Tov kopatog. Kovtd oty emedvelo e I'ng, ta mAGT TV KOUATOV 0VTOV
glvar peydAa kol ot KIWAGES TOV VAKOV onueiov Tave otig eAlelyelg sival
avaotpoec. Ta TAATN TOV KOUATOV EA0TT@VOVTOL LE TO BAbog péoa otn I'n kot amod
opopévo Pabog kot KAT® M Popd Kivnong Tov VAMKOV onueiov avtiotpépetal. H
TayvTTo T@V Kupdtov Rayleigh eivor Aiyo pikpotepn amd v todTTO TOV
€YKOPO1®V Kupdtev, Kot yio To Adyo avtd ta kopata Rayleigh , ta omoia ypdpovron
0G0 OO TO. KATOKOPLEW OGO Kot amd To opilovTio CEIGUOUETPA, eleavilovtol oTa
GEICUOYPALLOTE AUECMG LETA OO TO EYKAPGLO KOLLOTOL.

Kotd ™ 61ddoon tov xopdtov Love, 1o vlkd onpeio tov pécov
TPOYUATOTOO0V  0ptlOVTIEC TAAMVIMGES KAOeTeC oTn dlevbuvorn d1adoong TV
KOULATOV. ANUovpyouv dNAadT LETOKIVIOELS TAEVPIKEG TNG EMPAVELNS TOV EOAPOVC.
Eivor pdiioto ypoppik®dg moA®péva Kol Yo, To AOY0 anTod 0ev YpAQOovTol Omd T

KATOKOPLQO. GEIGUOUETPA OAAG LOVO amtd T, 0p1lovTLO.

Zynuoe 1.11 Aradoon twv koudzw Love kor Rayleigh

Ta dV0 terevtaio KOpaTa Kvovvton o opyd and to tpota (P,S) aAld sivon
O KOTOOTPENTIKA, 1ioitepa ta kOopato Love. Ewdwd ta televtaio eivor ocvyva
vrevBuva Yo TNV KOTAPPELOT TV KTIPIWV.

Ot celopol kataypaeoviol ond £va oelgpoypapkd diktvo. Kdébe oeiopkog
6TaOUOC 6TO HIKTVO PETPA TN LETOKIVION TOL €6A(POVG 6TO TOTO ekeivo. H olicOnon
oV PBpdyov Tave amd Evo GALO o€ Eva GEICUO ameAenBepmVEL EVEPYELD TTOVL KAVEL TO

£€00.pog vo doveital. Avty n d6vnon wbel To TAOIVO TUNUA TOL €6GPOVG Kal TO
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avaykaler va dovnbel. ‘Etor ovveyiletar vo S1odidetar 1 eVEPYELD TOV CEIGLIKOD

KOUOTOC.

To 1600 KOTAGTPOPIKOG Ba gival £vag GEIOUOG £XEL TEPIGGOTEPO GYEOT] LE

v évtaon Kot Atyotepo pe to péyebog. ‘Etol efaptdral amd S1dpopeg QUOIKES aALY

Ko TEYVNTEG GLVONKEC, LETOED TV OMOimV Eival Kol 01 TOPOKATM:

20

. To PBa&Bog tng oeiopkng eotiag. Oco pkpdTEPO €0TIOKO
Ba&boc, T6c0 peyaAvTepn évtaon.

. H oeiopin emrdyvvon. Avtr gival avdioyn tng Eviaong evog
GEIGUOV KOl GOV LOVAOO YPNOUOTOIOVUE TNV €MTAYXLVON NG Popdtntog
g.To péyeBog tng emtdyvvong eEaptdtor amd 10 £60.pog Kot YU ovtd og Kébe
GEIGUO £YOVUE JOPOPETIKEG EMTAYVVOELS TNG EOAPIKNG KIVNoNG, aVAAOYO LE
™V TEPLOYN].

. H ypovikn didpkelo evog celopov. I'evikd, ot peyoivtepot
GEIGUOT S1PKOVV TEPIGGOTEPO.

. To &dagog Bepelioone. 1o appddn (yohapd) edaen £xovpe
peyodvtepeg {npég ota KTipia.

. Ol eMnTOGELS EVOC GEIGLOV GE L0 TUKVOKOTOIKN LEVT TEPLOYN

Oa etvon dpapatiKd PeyoADTEPES OO AVTEG GE VAL OPOLOKOTOIKNUEVO YMPTO.

Ot mopdyovieg mov kaBopilovv T celopikn Kivnon ivor:
> [316TNTEG TG GEICUIKNG E0TIOGC
> [316tNTEG TOL SpOLOL dLadooNg
> [816tNTEg TG Béomg



2. XEIXMIKH ANAKAAXH

2.1 I'eopetpio TG avaKioong

Yuvnbmg M TYN TOV GEIGHIKOV KUUATOV TOTOOETEITOL KOVTA 0TIV EMQAVELD
™mg ynG. Ta ceopkd kopato S1adidovtal TPog T0 E0MTEPIKO TG VNG, OVOKADVTOL
oo JYWPIOTIKEG EMPAVELIES KOl KOTAYPAPOVTAL amd Ta Ye®P®Ve Tov Ppickovtol
KOVTQ 1] GTNV EMLPAVELL TNG YNG.

H amiovotepn mepintmon elvar avti tov oplévtiov eminedov avakiaotipo

(oy. 2.1).

Seismic velocity
v

Zynuoe 2.1 Tewuetpio tne avaxioons (McQuillin et al., 1984)

H andctaon anyng - yeompmvov ovoudleton offset. O ypovoc dadpopng t ivor

t(x)= v )

omov h to Baboc, ¥ n amdoTacn TNYNS - YEOPOVOL Kot V 1 TaydTNTa.

INo k60etn Tpdortwon (Undevikod offset) o ypdvog dradpoung sivou:

z(0)—2ﬁ
=25 @
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Av10¢ 0 ¥povog ovopaletar dumhog ypovog dadpoung (two way traveltime

TWT) ctov avoxidotnpa. H Sapopd avéuesa 6to ¢ (0) kot 6t ypdvo Stodpopmg

t(x) ovoudleton kavovikn ypovikn amokiion (normal moveout, NMO):

[Mopatmpeitor 6t1 VEApPyEL VIEPPOAKOD TOTOV GYECT OVAUESH GTO YPOVO
dadpopng kot v oploviia andotacn. Eva poviélo, mov minoialel mepiocotePO
TNV TPAYHATIKOTNTA VoL 0VTO, OTOL £YOVUE N OPLOVTIO GTPMUATO SLOPOPETIKDOV

ooV kot tayvttev (layer cake). T avaxkidompa ot Pdon g oepds Ba 1oyvet

2_ 2 X 4 6
t =t0+V—2+cl.;( +Cy. p He(4)
rms
OTOV C; E€lval GLVOPTNCELS TOV XDV KOl TOV TOYVLTHTOV TOV N GTPOUATOV. Vimg
glvan  péom TETPAYOVIKY TaXOTNTA KOTA UNKOG TNG TPoY1dG Tov zero-offset, 1 omoia

opiletan og e&ng:

V., xau ¢, givor n toyunto kKow 0 TWT 610 viootd otpopoe (Taner koar Koehler,

n

1969). Koatd tnv avaivon tov Gelopkodv oedouévov sivor cvovnbiopévo va

wpooeyyilovpe TV oyéomn 4 ue :

2
=t + Z/V~2 (6)
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omov V' eivon n tovTnTa veépOeong (stacking velocity), eldyiota StapopeTIKY omd

mv V

rms *

Edv Beopnbel avaxiaotipog pe KAon Kol KOT® OGTPAOLE OLOLOLOPPNS

tayvtntog V, 101e pmopei va amodeyytel (Levin, 1971) 6t

t* =t + y*-cos’ 942 (7)

omote 6 glval 1 cvvicT®oa g KAiong (component of dip) katd piKog g toung. H

Kavovikn ypovikn amokAion (NMO) vmoloyiletor amd v oyéon 3 OnmG Kol otV

nepint®on opilOvIIon GTPOUOTOC, GALA 1) PAIVOLEVT] TAYDTNTO Elval
cos

2.2 H p£00dog Tpocdiopiopod Tayutitov X - t°
H xopmdodin ypoévov OSadpoung ovokAdcemv omd emimedn Ooy®PloTIKn
EMPAVELD, GLUVOPTNOEL TNG ATOCTACNG TNYNS-YEOP®VOL, givor 1 vepforn (o). 2.2),

oL TTEPLYpaPeTONL OTTd TNV OYEON:
2
» X
= Vo Iy (¥
H xopmddin avtr pnopel va petatponel o€ gubeia Ypoppn He TNV TopoKiTo

OAAOYT] CUVTETAYUEVDV:
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t-axis

xX-axis

2ynuo 2.2 AiGypogiuo. xpovoo - OmoaToonS Yio. OVOKAOTH OT0 0piloVTio. OLoYWPIoTIKY

EMPAVELN KOL TIPOCEYYLOTIKES KOUTOAES Topafoins kar kdklov (Robinson, 1983)

Tote M oyxéon mov meprypaeel TNV vIepPoAr yiverol:

u  ,
W=?+f0 )

1
H evbsio &gt Khion 12 ko Tépvel Tov GEova Tov XPOvmv 6To 1, .

Otov  vmdpyovv TEPIGOOTEPEC OYWPIOTIKEG EMPAVEIEG, TPOKVTTOLV
KOUTOAES, TOL STNPOVY OHAC TNV VIEPPOAKT HOPPT) TOVC. Te Sbypoppa x> - & ot
Kapmoleg mpoceyyilovtan pe gvbeieg Ypappés, ol omoieg OU®MG Tapovstdlovy pKpn
KapmoAwon kabog avéavel o u. Tldvtog Ko vt 1 LG0T KOUTOA®GOT TEAIKA

npooeyyileton pe evbeia ypoppun (oy. 2.3).

U  »
H oyéon W:V +1 gtva, Omog €xel NN avapepbel ypappkn eEicmon g

HOPONG: W=Cl+b°u, omov a = to xu b= . H «AMion b ko 1 otabepd a

vroloyileton pe TNV pEB0do TV EAGYIOTOV TETpAYDOVOV omtd N peTpnoelg tov (u,w):

2
Mz
Mz

N
xQZt

1 j=1

2
al 10
ZXJ (10)

~
I
—_

b = i

j=1

=
M=
—~
=
[\S]
\6
/ﬁ Il
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2.5088
2 B Tstope = 13300 ft/sec
G I il
H i
o/ 1/ Slope = 15076 ft/5e0 n——
e —
2.0645 ) =
o —o— 0
2.0—
4/ 1/5lope = 14266 ft/sec —
1.7000 i SR . .
1.5 —
o
-
2
£
(=]
o
H
E
E \/Slope = 13161 ft/sec 1.0986
£ |ozo v Ryl
1.0 ° —
0.5— 0.479I
\/Siope = 10489 ft/sec
0.3430 A
o-——r—— 4 &
<] | | l
o ( ¥ I15x108

2ynua. 2.3 Apopoypoviko  draypoya. # — X avaxldoewv ond opilovrieg

010 WPIOTIKES EMPOAVELES

(Offsst In fest)?

2.3 Avaivon TayotnTog

H avédivon toydmntog Yoo Tov TPOCOIOPIGUO TOV UECOV TETPOYOVIKOV
TOYVTNTOV €XEL UEYAAN onpacio yioo TNV TEPUITEP® TTopeia TG emeepyaciag aArd
KoL TNV EPUNVELN TNG CEIGUKNG TOUNG. AToTelEl Eva amd Ta o YpovoPfopa TURHOTO

g enefepyociog Kot amortel €EAPETIKY TPOcoyN. XvvnOmg yPMOLOTOIEITAL N
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uébodoc g ovvagelag Tov onupotog (coherency or semblance), Yy va
TPOCIOPIGTOVY Ol UEGES TETPAYMVIKEG TayvTNTeS (picks) mov avticToryovV 01N
HEYIOTN GUVAPELD.

Ot Neidell ka1 Taner (1971) £yovv mapovGLAGEL S1EPOPOVG TPOTOVE UETPNONG
g ovvaesoc. Edv Bempnbel opdda kataypapmv kowvod onpeiov Bdbovg pe amin
avaxiaon, tote 10 TAATOG ot Toun vEpBeonc (stacked amplitude) opiletor omd ™

oyéon:

i
I
M=

f‘i,t(i) (12)

Il
—_

omov fi ) etva To TAATOG TOV 10670V GEIGUIKOD TYVOLG Yol TO SUTAO YPOVO SLadPOUNG
t(i). Me M ovpforiletor o apiBpog tov GeIsHKOV Yyvav oT1g kataypapés CMP. O
SIAOG ¥pOVOog d10dpo UG t(i) TOL OVUKADUEVOL KOLOTOG VTTOAOYILETON Ao TN GYéom:

=l

omov Ug 1 taydmta vépheonc Kat X; 1 0mOGTUGT TNYNG - YEOPOVOV.
To xovovikomoinuévo TAdtog vépbeonc (normalized stacked amplitude) opileton wc

egig:

o Is|
Zi:‘fim)‘ 2.10

KOl TO €0pOG TV TIUMV TOL glval:

0<N<1

Emopévog  cuvdoeio cOpova e Tov TOmo avtd opiletol omd 10 KOVOVIKOTOMUEVO
TAdToC VIEPHEOT G 1) OTola TEAIKA diveTan omd TO TNAIKO TG EVEPYELNG TPV KOl LETA

v vépBeon;:

28!

! 2.11

1
Y
2.2 fiw

t =l

NE =

LLE EVPOGC TIUDV:
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0<NEZI

[pwv v avdlvorn ToydTTOC VIAPYEL 1 dvvatdTTo. Vo dNpovpyndodv
vrepopddeg  (supergathers) xataypoa@®v kowod onueiov Pdabovg, or  omoieg
ovopdlovian CVS (constant velocity stack). Mg tov 1pomo avtd pmopel va yivel
ELEYYOC TMV HECHV TETPAYOVIKMV TAYVTHTMV, 01 OTOIEC ¥PNOLOTOLOVVTOL KOTA TNV
vrépBeon. Metd Oa mpémetl va axolovBnocel piktpo cuyvotntwv (bandpass filter) ko

QIATPO CVTOHOTNG EVIoYLONE TOV TAATOVG (automatic gain control).

H avtopatn evioyvon tov mAdtovg (AGC), meprypdoetor amd cuvaptnon
gvioyvong, 1 omoia €PAPUOCETOL Y10 CLYKEKPIUEVO YPpovikd “mapdbupo” (AGC time
window) ota {yvn (traces) Tov celcpK®V katoypapov. O ypnotng kabopilel 1o
unkog tov mapdbvpov AGC. To ypovikd avtd mopdbupo petakveitor o€ kdbe iyvog
Kot voAoyilel To cuvteleotn evioyvong (scale factor) yu kabe ypovikn otryur. O
GUVTEAEGTNG EVIOYLONG 1600TAL LE TNV HEST] N TNV EVOLAUEST TIU TOV TAGTOVS GE
Kkd0e téT010 YpOoVIKO “Tapabvpo”. Emiong ol meproyéc émov gueovilovtorl avopaiieg
ot TAGTN €£0POVVTOL AT TOVG VITOAOYIGHOVG,.

H dwdwacio g avaivong toyvtnrog (velocity analysis) amoitel tov
TPOCIOPICUO  TAPAUETPOV, OTMMOC Y. TOPASEIYUA TN HEYIOTN Kol €AdYLoTN
TETPOYOVIKY TOOTNTA Y10 TNV omoia Oa yivel avdAivon, o péyedog tov «mapddvpov»
g ouvdpelag (semblance window size) kot 1o ypovikd Prpa (window size for
smoothing) mov 6o axolovOnbei otOov VWOAOYIGUO NG, KAODG KOl KATOL®V
deVTEPELOVTIMV  TOPOUETP®V 1OV  oyetiloviol HE TNV KAVOVIKOTOINGm  Tng
ocuvaptnong ouvvaeewc. o v mepimtwon ovdivorng oe vmepopddes (CVS)
amorteiton o apOpdc tov CDPs mov cvuuetéyovv ce kabe vmepoudda. Emiong
{nretton To PEYIGTO TOGOOTO TAPAUOPPMOTG TNG KLUATOROPPNG (streching) yio Tnv
dvvapikn 610pbwon. Téhog opilovror ot mapdueTpor mov oyetiloviar pe v
amoONKEVOT TOV PECHOV TETPOYOVIKOV TAYLTTOV KOOMS Kot Pe TOV TPOTO EMAOYNG

TOV KoAOTEPOV onueinv (picks) avaivong e taydTTag.

>10 oyfuo 2.4 mapovoidletol n avdivon yio pio opdda katoypapav CDP.
Aplotepd eppaviletal To SIAYPOLLIO TNG CUVAPELNG LE TNV TaXDTNTO 0TOV 0p1loVTIO
atova ko1 1o OmAd ypdvo Oladpopng oToV KATAKOPLPO dEova, evd defud
eupaviCetar n opada CDP. Me umhe ypopo amekovilovtor ta onueio. eAdyiotg
GUVAPELNG KOl [e KOKKIVO YpMUO To onpeia pEyiotng ocuvapeloc. H eldyiom péon

TETPOYOVIKY ToyVOTNTO 7Tov Ppédnke eivar 1457 m/s xor gival m To0TNTO TOV
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Kopdtov oto vepd. H péytotn péon terpayovikni taydtmra ivor 5136 m/s. Katd tov
kafoplopd TOV UECHOV TETPAYOVIKOV TOYLTATOV 0KOAOLONONKov ovoetnpd ot

mopoakdto Kavoves (Cochran, 1973):
A) H péon tetpaymvikn toyvtnta yevikd avcaveton pe 1o Baboc.

B) O1 emiruyeic avaxiaocelg doympilovtar petald tovg pe mepiocdtepo amd 100 ms

SuTho ypOVO dLodpounc.

I') Olo ta yeyovoto (events) mov epeavilovtal 6To SITAGG10 TOV YPOVOL SLOPOUNG
™G EUPAVIONG €VOG TPOMNYOVUEVOL yeEYOovOTog eivar mBovotato moAAamALG

OVOKAAGELC.

A) H ghdyrot tunpatikn toydtnra (interval velocity) dev mpénetl va givan KAT® amod
1430 m/s evd 1 péytotn oyt move and 8000 m/s, 1 omola eivon | péytom ToydINTA
ov €yel mopatnpndel 010 PAOO. O TUNUOTIKEG TOYVTNTEG EAEYXOVTOV TTEPLOOKA

KATA TNV SEAPKELD EMAOYNHG TOV LECHV TETPAYOVIKOV TOYVTTOV.

E) Metd to téA0g T0V TPOGIOPIGHOD TOV HEGHV TETPAYOVIKAOV TOYVTHTMV Y10 TIG
kataypopés CDP eléyyxetor n dvvapukn 610pfwon, €161 dOTE Vo amo@eVyETOL N
TOPOLOpe®ON TG KupoTopopens (stretching). Otav epgaviletor 10 @avopevo
ovtd, Katd TNV EPOPUHOYN TNG Svvapkng Sopbwong, ot avokAAoES amd TNV
VREPPOAIKT] LOPPT TPOG TAL KAT® OV TAPOVGIALOVV, GTPEPOVTAL E TO KOIAL TPOG
TO OV, VD 6TOYOG Elvar pe T duvokn 010pBwon vo eppaviCoviol ot avakAAGELG

op1lovTLEC.

>T) Edo Ba mpémer axoun va avapephel 0Tt Eva, GALO EVOEIKTIKO OTOLXEIO Y10l TNV
OTOPVYN TOV TOAATADV OVOKAGCE®V glval o1 acvvnOoTo HUKPES TAaXDTNTES OV
&yovv. Avtifeto o1 meplBldoelg mov mpoépyovior omd prypoto (oyfuo 2.14),
TPOTOEUPAVILOVTOL GTO OAYPUUIO TNG CUVAPEING HE LYNAES TIEG GULVAQELNG
(kOKKIVO) Kot TayOTNTOG, TOPAAANAO GE OTMUEin LEYIOTNG CLUVAPELOG OO OVOKAGGELS

pe pkpotepn toyvtnto (Sheriff and Geldart, 1995).

Y10 oynua 2.5 mov axoAovBel mapovcstdlovior ot UEGEC TETPAYOVIKES
TaXOTNTES, Y10 TO TUNHO TV dedopEVEOV pe peydia BaOn mubuéva amd tnv meproyn
tov Toviov (Kokkwvov, 2002, Awdaxtopikn dwotpipr)) to omoio kvpaiveral amd CDP
815 émg 6830. Xtov Kataxkopvpo dEova ameikoviletar o SUTAGS ¥POVOG d1AOPOLNG.
210 oynpa 2.6 Tapovcstdloviol Ol LEGEG TETPOYMVIKEG TOXVTNTEG Y10 TO PNYO TUNHO

g topng ION — 7 pue CDP a6 6830 — 15298.
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AoV TPocdopicTNKAY Ol UEGEC TETPAYOVIKES TAXVTNTES £YVE 1 LETATPONN|
TOVG € TUNUATIKEG TovTNTEG (interval velocities). Me tov 0po TUNHOTIKY TOyDTNTA
mepLypaeetal n toyvtTTe Tov Yopaktnpiler éva otpopa. O Claerbout (1978)
pdTEWVE EVav TPOTO Y10l TNV EVPECT] TNG TUNUATIKNG TayvTNnTog oe kotaypopsés CDP.
210 OpopOYpOVIKO dudypappe  oxedldlovtol o1 KOUTOAES YPOVOL  SLOPOUNG
OVOKADUEVOV KDUATOV 00 0VO  Jld0oyIKOVS OVOKANGTIPES. XTNV  GLVEXELN
EMAEYOVTOL Ol EPONTOUEVEG OTIC TOPATAV®D KOUTOAES, Ol OToieg givol mopaAAnAeg
petald tovg ko &govv kiion slopel. Emiong otov vmoloyiopd ypnoilomoteiton M
KAion g evBeiag (slopel), mov evaver Ta onueio A, B, ta onola gival onpeio Topng
KkdOe epomTopévnG Le TNV avTioToyn KOUmTOAN ToL ¥podvov dadpouns. H tunpatikng

TayvTNTa VToAoyileTon amd TNV oyéon:

Vint = \/slopel .slope2 212
H axpifeia tng pebddov e€aptdtar amd 10 Adyo ofjpotoc mpog 86pvfo. Xvvnbmg ot
TUNUOTIKEG TOVTNTEG LIoAoYilovTal and v e&icmwon tov Dix:

_ (Vrﬁw,l ' tl) - (Vrﬁw,Z ' t2)

V2= 2.13
L -1,

int

OTOoV t;, tp 01 dumAol KaTaKOpLPOL YPOHVOL GTA TAV® Kol KAT® OPlLo. TOV CTPAOUATOG
TaYOTNTOS Vine KO Vims.1, Vims2 Ol HEGEG TETPAYOVIKEG TayOTNTES. Eivan amapaitnto
TPW TOV VTOAOYICUO TOV TUNUOTIKOV TOYLTATOV VO EQOPULOCTEL dlodtKacio
ToPEUPOANG OTIG HEGES TETPUYMVIKEG TOYVTNTES, Y10, VO TPOKVWYOLV TIUES TG Yo OAQ
ta CDPs, 6mov dev epappocTnKe dlodikacio avalvong ToyvtnTog, Kadmg 1 avdivon
&ywve emekticd pe Prpo 10, 15 30 7 xor 40 CDPs avdloya pe tnv xiion tov
mobpéva g OdAaccag. Xto oynpa 2.7 gpeoviletor o Sdypappo TOV TUNHOTIKOV
TayvTTOV Yo To dedopéva Pabiag Bdlacoas. H eldyiot taydtnta mov evromileTon
gtvan 1457 m/s, evd n péyrotn 8000 m/s. Ztov opildvtio aEova amewkovileTor M
apibunon tov kataypapodv CDP amd 815 éwc 6830, evd 6tov katakopveo dEova To
Ba&Boc o m. 'Eva avtictoyyo didypappo aArd yio to. dedopéva pnyng BGlaccos [e

ap1Bud CDP amd 6830 émg 15298 ameikoviletal oto oynua 2.8.
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ovv evromiorel, (f) Ot kataypapéc kovod anueiov fabovg

&y

CY)

2ymuo 2.4 Avéivan taydytag. (o) To di1ypogio. coVEQPELOS KOl 01 TOYDTHTES TOD



Cursor location: CDP:
BO0D

1366 ft/s

ADD MODE. HMBl=pick next point MB2-use nearby point of another polygon as ne
active polygon.
A new polygon has been started! Continue picking.

Zynuo 2.5 H uéon tetpaywviry tayvtyro, o m/s yio. CDP oro 815 éwg 6830. Ztov opilovtio alovo avtiatoryovy ta. CDPs ka1 6tov kKotakopv@o o O1mAog
XPOVOS O1GOOCHG TE MS
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RHMS Velocity 4748.3 ftfs
10000 10400 A il 13200 11600

=]
1366 ft/s

=l

|

ADD HODE. HMBl=pick next point HMB2=use nearhy point of another polygon as nex
active polygon.

Entering Add mode for adding points to a polygon.

2ynuoe 2.6 H péon tetpoywviry taydtnto oe m/s yio. CDP omé 6830 wg 15298. X1ov 0pl(0v110 aéova avuawl)(ovv 0 CDPs KOl 0TOV kamkopv(oo 0
OAOG ypovog diddoans oe ms




cursor location: CDP: 3298, depth

] =

(1457 ft/s

|
ADD MODE. Mo polygons exist. HMBl=start a polygon
Start a polygon by picking with MB1. Ho polygons exist. [ I
_1450

2ynuo. 2.7 H tunuaticy toydtyo. oe m/s yio. CDP oro 815 éwg 6830. Ztov opi{ovio aéove avtiaroryovv ta CDPs kai atov kataxiopvpo to fabog oe m.
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terval Velocity 5670.9

10400 i 2 2 o 14000 FEETTI]

I : =
i B 1457 ft/s

Ho polygons exist. HBl=start a polygon
Start a polygon by picking with MB1l. Entering Add mode for adding points to 3

2xnua 2.8 H unuotikn toydtnta oe m/s yio. CDP amd 6810 éwg 15298. Xtov opilovtio aova avrlarl)(oév o CDPs
m.
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3. MPOTYIIO TAXYTHTQN, XEIXMIKOTHTA KAI
AOMH TOY EYPYTEPOY XQPOY THX KPHTHX

3.1 Ewayoy

Y10 TAaiclo TNG CLYKEKPIUEVNG epyaciag &ywve mpoomdbeia va kabopiotel

£€va TPOTLTO TAYVTHTMV SLASO0TG TOV GEICIIKAOV KUHATOV ovakAiaong péxpt 35km..
2NV GLVEYELD, YPTCILOTOIDVTAS TOVG KOTAAGYOLS Tov ['ewduvopikod voTitonTo
Tov Aotepookoneion AOMVAOV anopovacapEe TOVG GEIGHOVG peyéboug 4 Babumv g
KMpokac Richter kot dvo mov £ywvav 6to Noto Aryoio amd 36,6° éog 34,6° (NS) kat
and 22,6° éog 26,4° (WE) yio tqv mepiodo 1990-2005. 'Eywe enckepyosio tov
GUYKEKPILEV®V YEYOVOTOV, UEAETHONKE 1 KATAVOUT TOL UEYEDOVEC TV GEICUDV LE
70 PAB0G KOl GTNV GLVEYELD OMEIKOVIOTNKOV TAV®D GTO TPOTLTO TOV TOYVTHTOV.
H ovykekpyévn epyacia onuociedtnke to 2006 (ITopdptnua): Vallianatos F.,
Kokinou E., Siragakis M., Makris J., 2006, Local Seismicity and Seismic
Structure in the Front of the Hellenic Arc, Preliminary Observations, The 4™
WSEAS International Conference on Environment, Ecosystems and
Development (EED’06), Venice, Italy, Nov. 20-22, WSEAS Transactions on
Environment and Development, 9, 2, 1125-1129.

3.2 Xrovyeio amé aAreg EPEVVES Y10, TOV EVPVTEPO Y®Po TS Kpntng
O Jost et al. (2002) emyeipnoav va Onovpyncovy €va TPlodldoTato
HoVTEAO Yo To EAANVIKO T6&0 mov amotelel pio meployn HETOED TS AQPIKOVIKNG
ko1 Evpaclatikng midkoag. o to Adyo awtd Avcelc emmédov  pnypatov
TPOCIOPICTNKAY OO TPOCPUTOVS UIKPOGEICUOVE KOl HIKPE YEYOVOTO Yl Vo
EKTIUNAGOLV TNV a&lOTIGTIO TOVE KOl TNV YPTON TOLES OTNV TEKTOVIKT eppunveia. Eva
diktvo amd 47 yneuwkovg oTtafuodc TPV CLUVIGTOCMV UE £va avotypo 60
YAMOUETPOV Kol Mo PEYIOTN OmOoTaon HETOED TV otabudv ta 5 yllouetpo
Aertovpynoe to 1997. H minbopa tov pnyodv tkpocseicpuodv katom and v Kpnn yuo
TOVG OO0V AVCEIS EMTESOV PNYLATOV Kabopiotnkov £xovv Eva oyxedov opllovTio
atova T mpooavatoicopévo ovolaotikd A-A. Katd dedtepov, dedopéva and pukpd
yeyovota péco oty EAAnvikn {ovn xatafvdiong cvuAiéytnkov omd mpoceaTo
€yKoTESTNUEVOVS V{OVIKOVG OTAOOVC OE TOMIKEG Kol TEPLPEPEINKES OMOGTAGELC.

Awbéopeg Aoelg and dAdec mnyég 6mwg amd to Harvard group, EMSC 71 SED




delyvouy oVGLOGTIKEG dLOpOpPEC o€ Oplopéveg meployés. H peyddn evpdtmra tov
AOGEDV EMIESOV PNYLOTOC Y10 LIKPOGEICUOVG KO LUKPA YEYOVOTO ToPEUTOdilel TNV
TEKTOVIKN epunveio otV mepintmon ypnong dedopévav amd Alyovg otabuovg. To
OTOTELEGUATO VITOSEIKVOOVY OTL ADCELS EMTESOV PNYUATOV OTO WKPOLS UEYPL
HETPLOVG GEIGUOVG OV Tapotnpnonkov pe didomapto diktvo otabumv dev givol
vevikd gvaicOnta ce AGON mov apopodv 1o eotTiakd Pdbog N To emikevipo. Avtd
vrodeikvoel 6Tt 1 péBodoc eivar otabepn. Katéingav oto cvpmépacpa 0Tl AVGELS
eEMUESOV PNYHATOV Yo HIKPEG €mG HETPLEG TEPLPEPELES KATOYEYPUUUEVEG OO
d1domapto dikTLO pmopoBV va deiEovv onuavtikny dacmopd. O Adyog YU avtnv TNV
ONUOVTIKT JoTopd €ivorl AyvwoToc, aAld iowg Ppioketon otnv pkpn alipovdiokn
KGAVY” Kot 6TV EALELYT] ETOPKAOV YVAOCEDY Y10 TNV dOUN.

O Bohnhoff et al. (2001) Swe&nyav épevvo GEICHIKNG OvVAKAOONG Kol
S1abAaong yuo. va. avoADcovy TV SoU ToL GAO0D TAvVM Kol yup® omd v Kpnm.
‘Eva. oOvoro omd 119 kataypoa@ikég HOVASEG YPNOOTOMONKAY OTIG TOPUALUKEG
TEPLOYEC OAAG KoLl 6TO TEAOYOG. C2C GEIGUIKEG TNYEG YPNOOTOMONKAY EKTOVDGELG
aépa omd cvvtoviopuéva aepofora. Katd v didpkela tov Zeiopkov Iepdpatog
Kpfmg, AMedncav tpeig oelopikes Ypapupés te anmtepo okond: (1) va kabopiotel n
dour; Tov QAoov kAt oamd TtV Kpnitn Kor ot TOPOKEINEVEG TEPLOYEC KOl
mOovOTATO VO AVOYVOPIGTEL 1 JOPLIOTIKN EMPAVELD TNG MTEPOTIKAG KOl TNG
vroPvBilovcog wkedviag TAGKAG, (2) VO EVIOTIGTEL TO GEICHIKO PETOTO KOl XEIAOG
NG NIEPOTIKNG TAAKAG 6T0 Atyaio voTia Tov VooV, (3) va kabopiotel | yeopetpio
g katapvbion oy meployn evolopEpovToc, (4) va Kabopiotel 1 Ye®UETpiL TV
WNHoToyEVAOY oTpOUATOV TAve Kot YOopw armd v Kpnn.

O Meier et al. (2004) gykatéotnoav TPOCOPIVA TOMKA CEGKE dikTva
otV dvtikn Kpntn, oty kevipukn Kpnim kot ot vieo I'avdo, votia tng duTikng
Kpfmg, pe oxomd vo avamopocToovV pnyés evepyéc OEIoUIKEG (mves Tng
EXAnvikng Covng katafodiong. Tlepiocdtepa and 400 copfdavra petatd 0.5 ko 4.8
aviyvedOnkav  kou  evtomiomkayv.  Ta  VTOKEVIPA  TOV  HKPOGEICUDV
ypnooromdnKav yio va mopayfovv TpiodlicToTES EIKOVEG ONO EVEPYEG GEIGHIKEG
{dveg oV TepLoyn ¢ dVTIKNG Ko Kevepikng Kpntng amd t Mecoyeiokn Payn émg
10 Kpntiké méhayoc. 'Eva tpiodidotato poviédo @Aood g idlag meployng
TOPOVCIIoTNKE, PacilONEVO GE TOPATNPNOES OO EVPEING YOVING CEIGUKE Kot
empaveloka kopata. H otabepdtnto tov givarl cuykpicun pe tnv otabepodtnta tov

CEICIKG gvepYdV (OVOV KaBoplopéveov amd TNV KOTOVOUN TOV VTOKEVIPOL TV
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UIKPOGEICUDV. AVayvmpioTnKay ol GEIGIKE evepyég {DVEG Kol TPOoIOPIcTNKAY Ol

1010TNTEC TOVG.

3.3 I'evika ywo v oopn s Kpitng

H Kpntn edpaleton méve 6to votio tuipa tov «EAAnvikod ToEov» (oy. 3.1),
meployn UHEAETNC mov  ovykoToAEyeTOl HETAED TV TAEOV CEIGUOTOOOV TOL
EXAnviko0 yopov otov omoio amedevfepdvetan 80% TOLG GEIGHIKNG EVEPYELOSG TOVG
Evpdnng ko anoterel o€ maykoouia kKAMpoKa Eva amd to vEn, EVEPYH OPOYEVI TOV
ovvodevETUL OO  OAAETAAANAC TEKTOVIKA Yeyovota Kotd TN OldpKEW TOV
YEOAOYIKAV pOvVV. ZTnv eEOTEPIKN TAEVPA TOL TOEOL vIdpyel 1 EAAnvikn Taepog,
ntol to pétwmo Pudiong toug Appikavikig mAdkac vd Tovg Evpactatiknig (oxetikn
kivnon 4.5cm/yr) xobog m wieon AOY® TOVG WETOKIVIOYG TOVG MAGKOG TOVG
Avotolog (dutikd Kot 2.5cm/yr) £el G GUVETELN 1] KEVIPIKN Kol vOTIo. EAAnvikn
YEPGOVIGOG KOl TO VOTIO Atyotokd TOE0 va KivohvTal vOTIo, — VOTIOdLTIKA (3cm/yr).
H peydAn ovt oxetikn HETOKIVION GLOCMPEVEL TEPACTIO. TOGH EVEPYELNS GTO
TETPOUATA TOV TOEOL OV BpOavoVTaL Kot TPOKOAODV GEIGUOVG HEYGAOL (AOY® TOVG
Appavikng TAdKag) Kot pikpod PBdbovg (AOY® TOvg TOVG VOTO UETOKIVIOTG TOL
T6&0V).

Ot vedTepeG KIVIOELS TOVG VIIoOL yopaktnpifovtal amd avoymon tovg A.
Kpfmg ko katafodion tovg A. Kpntng mov mpokoiobvtol and o YEVIKELUEVN
TEPIOTPOPIKN Kivnon YOopo omd déova ot ypouun Toumdxi—Hpdxieo. v
TEPLOTPOPIKN avTn Kivnon n Kpnm petéyel pe moAhd tepdyia (textovikég eEdpoelg
N taepotl Tov ywpilovtal pe PeYdAa pYUATO) HE SLOPOPETIKEG TOVG TAYVTNTES KOl
O0VLGLOOTIKA 01 KIVIGELG 0VTEG EVBVVOVTAL Y10 TN GEICUIKT dPAGTNPLOTNTO TOVS VGOV
KoL TOVG evpOTEPNG TEPLOYNG. Ot TEKTOVIKEG TAGEL TOL EMIKPOTOVY GTNV TEPLOYN
glval €QEAKLOTIKEG Y10. TOVG EMPAVELNKOVG oelopovg (<60km, voTio ko SvTKy
TEPLOYN) KOl CLUTIESTIKES Y10 TOVS GEIGHOVG evOlapécov Pfabovg (>60km, Bopeto kot

OVOTOAIKO T ULOL).

37



Zynuoe 3.1 To votio EAAnviro oo (tomoypapixd dedousve, amé www. geomapapp.org)

3.3 [IpOTLTO TAYVTNTOV GEIGUIKOTNTA KOl GUUTEPAGNOTA

21a oynuota 3.2 — 3.6 mopovoidlovtal o yaptng e Kpntng pe v katavoun g
GEIGUIKOTNTOG KOl TO TPOTLTO, TOYVTHTMV, TO 1GTOYPOLp TOV peyéBovug e 1o Pabog
Kol TO TPOTLTIO TOV TOYVTNT®V UE TNV KATUVOUN TV GEIGUKAOV YEYOVOT®V € KAOE
oTpOpo. To CUUTEPAGOTO TOV TPOKVTOVY OO TNV UEAETN TOV CYNUOL TOV QVTOV

sivo:

H xoztapodion Eexwvd omd to 8Km oty meproyn g dvtikng Kpnng, evad

avatolka evromiletan ota 20Km.

o  Katw and v nrepotikny Kpnt evroniletar méyvvoen tov eAo100.

e 'Evtovn ceiopukdtra mapatnpeiton votio g Kpning.

e H mleovommta g oewoukng Opoaocmmpidtrag evromiletan o€ Pabn
peyoivtepa and SKm.

o Ot oswopol pe péyebog pkpotepo tov S evromiCovion og Pabn pkpotepa amd

35Km, gvid o1 oewopol pe péyedog peyodkvtepo Tov S5 og PaOn peyaivtepa amd

35Km.
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Abstract: - The shallow seismogenic layer in the Front of the Hellenic Arc is considered responsible for a
large number of earthquakes occurred in Southern Aegean and especially around Crete Island.

Information concerning the seismic velocity structure and local seismicity in the area around Crete Island are
combined in order to trace the shallow seismogenic layer. In addition, the relation between the shallow
seismogenic layer and the main sedimentary sequences as well as deeper structures is investigated.

Key-Words: - Front of the Hellenic arc, Crete, velocity structure, local seismicity, shallow seismogenic layer

1 Introduction

The Hellenic arc comprises the most seismically active area of Europe due to the interaction between Eurasia
and Africa. An ocean-continent interaction occurs on a curved surface, which is defined by the shallow
branch (20-100 Km) of the Wadati-Benioff zone, intersecting the outer side of the sedimentary arc (Western
Peloponnesus-west of Kythira-south coast of Crete-east coast of Rhodes) and dips at low angle (~30°) to the
Aegean Sea (Papazachos et al., 2000). Additionally, the boundary between Aegean and African plate in the
most western part of the Hellenic Arc (e.g lonian Sea) is of continent-continent type now.

The island of Crete represents an emergent high in the fore-arc of the Hellenic Subduction Zone, indicating
the transition between African and Eurasian plates. A variety of intensive studies in the last decades figured
out the geodynamic attributes of the wide area of Southern Hellenic Arc (Le Pichon and Angelier, 1979;
Angelier et al., 1982; Makris and Stobbe, 1984; Meulenkamp et al., 1988; Taymaz et al., 1990; De Chabalier
et al. 1992; Hatzfeld et al., 1993; Delibassis et al., 1999; Ten Veen and Postma; 1999; Papazachos et al.,
2000; Knapmeyer and Harjes, 2000; Bohnhoff et al., 2001; Jost et al., 2002; Makris and Jegorova, 2005).

The current work comprises the next step of that presented by Kokinou et al. (2006). In the context of the pre-
mentioned study, information concerning onshore and offshore seismic reflection experiments data,
topographic data (www. geomapapp.org) and previous results (Makris and Stobbe, 1984; Kissling et al.,
1995; Bohnhoff et al., 2001; Makris and Yegorova, 2005) were used in order to construct detailed velocity
models for the area around Crete Island. Thereinafter, the main sedimentary sequences as well as deeper
structures were traced. Special emphasis was given in the velocity structure of the Cretan crust sedimentary
cover in order to understand the intense shallow seismicity of the wide area around Crete. Main purpose of
the previous and present work is to investigate the shallow crustal structure of the Southern Hellenic Arc and
especially the wide area around Crete Island and to figure out the seismogenic structure up to 35 Km from
earth surface.

The dataset (Geodynamic Institute of the National Observatory of Athens, GI-NOA) used in the present work
includes moderate to strong earthquakes (M>3.9) occurred in the period 1990 - 2005. The events of the period
2004-2005 from the pre-referred dataset were compared to the observations of the South Aegean
Seismological Network (SASN) (Vallianatos et al., 2006). HYPO 71, as a standard processing tool, is used
for the recorded earthquakes analysis. In the present study the data of about 290 earthquakes were used,
exhibiting focal depth up to 35 Km. The number of shocks with focal depth greater than 35 Km was small.

2 South Aegean Seismological Network (SASN)
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Prior the presentation of the results we give a brief summary of the new telemetric seismic network which has
been installed since the end of 2003 on the island of Crete and the broader area of South Aegean and is
continuously operated by the Laboratory of Geophysics and Seismology of the Technological Educational
Institute of Crete in order to provide modern instrumental coverage of seismicity in the southern Greece, as
well as some more insight into the stress and deformation fields, tectonics, structure and dynamics of the
Hellenic Arc. Network’s geometry as well as site selection has been chosen carefully, since the primary goal
is to locate seismic events, fact which assures the most accurate determination of seismic parameters.
Furthermore, plenty of studies are conducted, concerning mainly the crust structure of the area which will
lead to a representative velocity model, the stress-field and the focal depth distribution. The South Aegean
Seismic Network (SASN) is now well established with a stable technical and financial position. The
associated SASN database has increased in both quantity and quality during the period 2003-2006 and is
being extensively used for research. Due to the technical development of the network, there has also been a
good knowledge of software applications for seismic data acquisition, communication and processing. Today
the network consists of 10 operational stations (nine short period and one broad-band station) which are
equipped of three-component sensors, third generation high resolution 24-bits digitizers, Reftek type 130-1.
The configuration of the network is shown on figure 1.

Telemetry is digital in terms of conventional TCP/IP networking using dedicated ADSL-VPN connections.
Data are transmitted to the central processing unit, situated at the Laboratory of Geophysics and Seismology
building in Chania, Crete, where the data packets stored in two data servers and one real time processing
server running Seismic Network Data Processor (SNDP) software. In addition backup connections with
satellite links are prepared for installation.

2ff 218 220 2 B B85 24 2045 2% 65 26 265 27 25 8

Figure 1 Geographic distribution of the Seismological Network of south Aegean (Laboratory of Geophysics
and Seismology Technological Educational Institute of Crete). Black bullet denotes on-line stations, whereas
black square sites where seismic stations are off-line. Black triangle denotes the broadband station in Chania
(CHN) and the smaller one the accelometer installed in Sitia (SIT).

3 Velocity profiles and distribution of moderate to strong earthquakes in the

area around Crete Island
In the context of the present study, three velocity profiles (see Kokinou et al., 2006 and fig. 2) were selected
in order to study the geodynamic processes around Crete Island.
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Figure 2 Map locating the velocity profiles and spatial distribution of earthquakes around Crete Island.

The first one (profile 5, fig. 3) comprises an almost E-W oriented profile in the southern part of Crete Island.
In the western most part of profile 5 the upper Alpine sequences are wedged out and the post-Alpine
sediments rest directly on the lower series of the Alpine sequence or the upper Palaeozoic succession (6.3 —
6.5 Km/s). In the central part of profile 5 the layer corresponding to a velocity range between 5.3 and 6.2
km/s begins to dip in the offshore area between Gavdos and Messara Gulf. The dipping layer does not seem
to influence the post-Alpine and Alpine sedimentary sequences but only the lower Palaeozoic succession and
the basement. It is worth to note here that the pre-mentioned layer (6.1-6.5 Km/s) possibly corresponding to
the Palaeozoic succession and/or the basement in the southern Cretan crust seems to be influenced in its lower
part by the geodynamic processes affecting the lower crust. It also corresponds to the same velocity layer of
profiles 1, 2, 3 presented by Kokinou et al. (2006), possibly responsible for the shallow seismicity in the study
area. The only difference between the seismogenic layer in northwestern Cretan crust and southern Cretan
crust is indicated in the depth that this layer is traced. In southern Cretan crust the top of the pre-mentioned
layer is traced approximately at 5-6 Km, while in northwestern offshore part of Crete Island at 8-13 Km
(Kokinou et al., 2006).
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Figure 3 Velocity model for the E-W oriented profile 5 in the southern part of Crete Island.
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Profiles 8 and 10 (figs. 4 and 5) provide images of the Cretan crust in N-S and NE-SW direction. A general
remark is the gradual dipping of the Cretan crust to a NE direction. An uplift (profile 8, fig. 4) characterizes
the onshore western part of Crete, showing a thickness of the sedimentary cover less than 10 Km. The deeper
layers may image a progressive decoupling of the oceanic crust from the continental crust in a northwest —
southeast front that is also referred by previous researchers [Makris and Jegorova, 2005].

68



w77

©

2:

E
<
T 16
£
o
w
a

[ 15Kmis | 1,6-30Kmis | 3,1-48KmiS | 4,9-63Kis | 6326, Kmis [NGOSAGIKNIS]
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Figure 5 Velocity model for the NE-SW oriented profile 10 in the eastern part of Crete Island.

In order to examine the relationship between moderate to strong events and depth, the histogram of figure 6
was constructed. It is figured out that the majority of earthquakes with magnitude 3.9 <M< 5.1 evoke in depth
less than 35 Km while the hypocenters of stronger than 5.1 earthquakes are located in depth ranging between
35 and 130 Km.

The earthquake foci distribution along profile 5 is presented in figure 7. The majority of the hypocenters are
accumulated in depth ranging between 5 and 35 Km. The upper 10 Km of the most western part of the
profile, in comparison to the eastern part, show very week earthquake foci distribution. Additionally, the first
two layers of the velocity model, corresponding to Post-Alpine and the upper sequences of the Alpine
sediments up to 5 Km below the surface, show almost no seismic activity.
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Figure 6 Histogram showing the relationship between magnitude and depth in the study area (data from GI-
NOA catalogue).
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Figure 6 Distribution of the earthquake foci along velocity profile 5.

In the profile 8 (fig. 7), the local seismicity occurs in the southern part of the profile, corresponding to the
offshore area between south coast of Eastern Crete Island and the wide region of Gavdos Island. The
earthquake foci are observed at depth h>8 Km and especially between 15 and 30 Km.
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Figure 7 Distribution of the earthquake foci along velocity profile 8.

An intense local seismicity occurs in the southwestern onshore part of profile 10 (figure 8) at depths between
5 and 22 Km, while week local seismicity in the most northern part of the profile. In addition, the Gulfs of
Mirambello and Sitia in northeastern Crete Island show a relative local seismic activity, possibly
corresponding to the NE-SW oriented fault zone located in the wide area of the Eastern Crete (Seismotectonic
map of the major area of Crete Island).
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Figure 8 Distribution of the earthquake foci along velocity profile 10.
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4 Discussion and Conclusions

In the context of the present work we attempted to investigate the relationship between seismic velocity
structure and distribution of the local seismicity in the front of the Hellenic Arc. Our interest is focused in the
sedimentary cover and a few kilometres below it, evoking the shallow seismicity in the study area.

An intense shallow seismicity occurs in the southern part of Crete Island across an E-W oriented velocity
profile. The majority of the earthquake foci are indicated below the upper part of the Alpine sedimentary
succession and show a regular distribution along the profile. The seismic basement of the southern part of Crete
Island possibly involves in the geodynamic processes affecting the pre-referred region.

A progressive uplift of the onshore western part of Crete is defined in the profile that crosses the western
Cretan crust in a N-S direction, while the thickness of the sedimentary cover decreases to less than 10Km
(Kokinou et al., 2006). In contrast to the thinning of the sedimentary cover, the thickness of the lower crust
increases up to 32.5km. Generally a west to east trending decrease of the sedimentary cover takes part in the
offshore Northern Crete Island. The distribution of the hypocenters confirms the above result. The W-E
thickness decrease of the sedimentary cover is possibly in agreement with the westward propagation of the
Hellenic fold and thrust system.

Papazachos et al. (2000) used 961 shallow and intermediate earthquakes occurred in the period 1965 — 1995 to
define the geometry of the Hellenic arc, by constructing three cross sections for its western, central and eastern
part. A very intense shallow seismicity (h<20Km) is defined in the western part of Cretan crust. Based on this
report we traced the shallow seismogenic layer in the profile of the southern Cretan crust in depths between 5
and 22 Km, showing a velocity range between 5.3 and 6.7 Km/s. It could represent the lower part (carbonates)
of the Alpine sedimentary succession, as well as the Palaeozoic succession and/or part of the basement.
Implication of the present includes relocation of past and earthquakes in the study area, accurate location of the
currently recorded seismic activity either from permanent or temporary networks, as well as the detailed
interpretation of the seismic stacked sections, especially for the upper crust sequences for the area around
Crete.

Acknowledgments

This work is supported by the project ARCHIMEDES I: "Support of Research Teams of Technological
Educational Institute of Crete", sub-project entitled “Multidisciplinary Seismic Hazard monitoring in the
Front of the Hellenic Arc ” MIS 86384, action 2.2.3.(, in the framework of the Operational Programme for
Education and Initial Vocational Training.

References:

[1] Angelier, J., Lyberis, N., Le Pichon, X., Barrier, E., and Huchon, Ph., 1982, The tectonic development of
the Hellenic arc and the sea of Crete: a synthesis, Tectonophysics, 86, 159-196.

[2] Bohnhoff, M., Makris, J., Papanikolaou, D. and Stavrakakis, G., 2001, Crustal investigation of the
Hellenic subduction zone using wide aperture seismic data, Tectonophysics, 343, 239-262.

[3] De Chabalier, J.B., Lyon-Caen, H., Zollo, A., Deschamps, A., Bernard, P. and Hatzfeld, D., 1992, A
detailed analysis of microearthquakes in Western Crete from digital three-component seismograms, Geophys.
J. Int., 110, 347-360.

[4] Delibasis, N., Ziazia, M., Voulgaris, N., Papadopoulos, T., Stavrakakis, G., Papanastassiou, D., Drakatos,
G., 1999, Microseimic activity and seismotectonics of Heraklion area (Central Crete Island, Greece),
Tectonophysics, 308(1-2), 237-248.

[5] Geodynamic Institute of the National Observatory of Athens (GI-NOA), www.noa.gr.

[6] Hatzfeld, D., Besnard, M., Makropoulos, K. and Hatzidimitriou, P., 1993, Microearthquake seismicity and
fault plane solutions in the southern Aegean and its geodynamic implications, Geophys. J. Int., 115, 799-818.
[7] Jost, M.L., Knabenbauer, O., Cheng, J. and Harjes, H.P., 2002, Fault plane solutions and small events in
the Hellenic arc, Tectonophysics, 356, 87-114.

[8] Le Pichon, X. and Angelier, J., 1979, the Hellenic Arc and trench system: a key to the neotectonic
evolution of the Eastern Mediterranean area, Tectonophysics, 60, 1-42.

[9] Knapmeyer, M. and Harjes, H.P., 2000, Imaging crustal discontinuities and the downgoing slab beneath
Crete, Geophysical Journal International, 143, 1-21.

[10] Kokinou, E., Papadimitriou, E., Karakostas, Vallianatos, F., Crustal Velocity models for the wide area of
Crete island in the southern Hellenic subduction zone, 2006, First European Conference on Earthquake

71



Engineering and Seismology (a joint event of the 13" ECEE & 30" General Assembly of the ESC), Geneva,
Switzerland, paper number 577, accepted.

[11] Makris, J., and Stobbe, C., 1984, Physical properties and state of the crust and upper mantle of the
Eastern Mediterranean Sea deduced from geophysical data, Mar. Geol., 55, 347-363.

[12] Makris, J. and Yegorova, T., 2005, A 3-D density-velocity model between the Cretan Sea and Libya,
Tectonophysics, in press.

[13] Meulenkamp, J.E., Wortel, M.J.R., van Wamel, W.A., and Hoogerduyn Strating, E., 1988, On the Hellenic
subduction zone and the geodynamic evolution of Crete since the late Middle Miocene, Tectonophysics, 146,
203-215.

[14] Papachazos, B.C., Karakostas, V.G., Papazachos, C.B. and Scordilis, E.M., 2000, The geometry of the
Wadati-Bennioff zone and lithospheric kinematics in the Hellenic arc, Tectonophysics, 319, 275-300.

[15] Vallianatos F., Makris J., Soupios P., Hloupis G., Nikolintaga I., Kokinou E., Moisidi M., Kalisperi D.,
2006, A New Telemetry Seismological Network In The Front Part of the Hellenic Arc: its contribution to the
study and understanding of the seismic behavior of the area, presented in the European Geophysical Union
Conference.

[16] Seismotectonic map of the major area of Crete Island, 1982, published by the Technical Chamber of
Greece, Eastern and Western Crete branches.

[17] Taymaz, T., Jackson, J. and Westway, R., 1990, Earthquake mechanisms in the Hellenic trench near
Crete, Geophys. J. Int., 102, 695-731.

[18] Ten Veen, J.H. and Postma, G., 1999, Roll-back controlled vertical movements of outer-arc basins of the
Hellenic suduction zone (Crete, Greece), Basin Research, 11, 243-26

72



