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Xvppoin otov KaBopropo g Zovng laiaiov Aryrarov,
Eo@appoyn oty Ileproyn Hpaxieiov, Njcov Kpijtng

KONXITANTINOZX I MHEXAIBANOIAOY
I'ewloyog Qkeavoypaeog

Hepiinyn

Ipoxeyévoo va vrootnpiybei n diodikacio kaBopiouod twv opi-
wv ¢ {Ovng «Talorod aryiodody, omws avty kalopiletor amd
m vouobeoia (Avaykaotikés Nopog 2344/1940 ko Nopog 2971/
2001), Oa mpérer va alromorodviar 61a o d100éo1uo. ETIOTRUOVIKG,
oedouéva e eletalouevng mEPIOYNS, OTWS YEWI.OYIKG, TTPWUATO-
YPOPIKG, WKEAVOYPOPIKG KOI TOTOYPOPIKG KOOWDS Kol oOYypOvES
1 madaiotepeg petprnoeig mediov. Ta dedouéva avtd Go mpémer va
ovayovrol oto étog 1884, i tovldyiorov oe ypovikn mepiodo TAn-
olov ¢ xpovoloyiag avtig, n omoia givol kaHopioTiky KaTd TV
ElAnvikn vouoBeoia. H mpooraleio allol.oynong twv vmopyoviwv
0E00UEVV KOL EPOPUOYIS TWV OLOOIKOTLOV, TOV TPOPAETOVIaL
omo ) vouobeaia, &yve yio v mepioyn tov Awévo. Hpaxieiov
Kpntng, ue oxomo v omootipiln tmv opuooimv onuociov popé-
wv oty oprobétnon e (Vg Tov Tala1od aryiadod. Io 1o okomwo
0VTO YPNOIUOTOIHONKAY TO ATOTEAEGUATO OEIYUOTOINTTIKDV YEW-
TPNOEDV, UETPTIOEDYV DYOVS KOUOTOS KAl AVELOD, EVOD TODTOYPOVA
ocromomnOnray Tomoypopikd Kai foloustpird S1aypouuaTa opyei-
0V 0AAG Ka1 GOYYPOVOL VOPOYPOPIKOL YapTES KAl dloypauuota. Ev
ovveyelo vroloyioOnke To Dyog kopoarTog otny ofadn mopdktio me-
proyn Kowg kai 1 UEYIOTH OVASaon TOD KOUATIGUOD GTHY EVAEPIO.
rwapalio ue pobnuotika poviéda. H vmoloyiolsioa uéyioty ova-
Paon kouotiouod otny mopdktio. (v, KaTd T OIGPKEIQ EVIOVOV
KQIPIKOV QOIVOUEVOV EKTIUATOL 0TI POGVEL uxpt TNV 1600WN TWV
3,5 uétpwv, orws avti opiletar oto « TOIIOI'PADIKO AIAT'PAM-
MA NEOY AIMENOX HPAKAEIOY» (1914) xAiuoxag 1:1000, o
omoio ovvtaytnke yia v « TEXNIKH MEAETH KATAXKEYHX
TOY NEOY AIMENOX HPAKAEIOY ».

1. EIZXATQI'H - NOMOGETIKO ITAAIXIO

Yoppova pe v EAAnviua] vopobeoia, 1 xepoaio {dvn n
omoio exteivetal HETaED TOL 0PIOL TOL GVYYPOVOL ALYLOAOD
Kol avToL 0 omolog vanpye Katd to étog 1884, epdoov 10
Oplo aVTO €lvorl SLOPOPETIKO TOV GUYYPOVOL OLYLOAOD, OVO-
paletar {ovn Tov «Tohotol arylaAovy.

O A. N. 2344/1940 apBpo 2 map. 3, o onoiog ioyve péypt
tov 12/2001, mpoéPiene 611 «Eig mepintwoty, kab’ nv éveka
TPOGYDOGEDV 1] ALV aTi®V gival epeavig 0Tt kad’ ov xpo-
vov gvepyeitat 0 kaBopiopog, 0 aryloldg eivot S14popog Tov
€1 TO MaPEABOV TOOVTOV, €K LOPTLPIKAOV Ot Katafécewmv
poptopv e&£eTalopEVOV EVOPK®MG VIO TNG EMTPONNG, 1| €K

ZOH 1. KAPAMHTPOY
Nopukdg

dpopav dAAoV evdeiemv, dbvatal va kabopiobel 1 mo-
Aotd BEG1G TOL OYLOAOD, 1) VOLOTAUEVT] PLEYPL LEV TOV £TOVG
1884, edv vopioTtavtol TolTaL, 1 EXLTPOTN TPOPaiveL €1G TOV
K0BOPIGOV TOV TOANLOD ALYLAOD, YOPOCCOUEVNG ETTL TOL
LY PALOTOG KVAVIG YPOUUTGY.

AMG Ko 0 TPOSPaTOg VOpog 2971/2001 «AtryaAddg Kot
Hoporio kot dAdeg dwotdewgy, apbpo 1 map. 3 opilet ot,
«maAadg aryohog givar n {ovn g Enpdg mov Tpoikvuye
amd TN HETOKIVNON NG OKTOYPOUUNAS TTPog T Bdlacoa,
OQEIAETUL GE PLGIKEG TPOCYMGELG 1) TEXVIKA £PYOL KO TPOC-
dropiletor amd T VEX YPOLUT TOV OilyloloD Kot TO OpLlo TOL
TOAOLOTEPD, VOIGTAUEVOL ALYLOAODY.

E&dArov ooppova pe to apbpo 5 mop. 3 tov N. 2971/
2001 oAAG ot To apBpo 2 map. 3 Tov Tpoyevéstepov A. N.
2344/1940 opileton 6t «H appodwa emrponr) kabopilet
NV ToAold B€om Tov aryleAoy 1 ool VITPYE KATA TO £T0G
1884 €dv voiotaviol katoyég WIOTOV 1 Kot ToAAOTEPA
€av dgv voiotavtol TETolEg, £pocov 1 Béon Tov TaAoov
atytolob pokvmtel and evdei&elg ent Tov eddpovg N dAla
OTOOEIKTIKG OTOLYEIA. . . ».

Katd ta mpoavagpepdpeva, to ec@dTEPO Oplo TG {OVING
TOL TOAOLOD QLYLAOD EKTEIVETAL PEYXPL T YPOLLUT TOV OLylo-
A0V, OTtmG ovth eiye Stopopwbei katd To £tog 1884. Emo-
HEV®G 1) oproypapun ovty propei va opiobei kKot avaioyio
TPOG TO GVYYPOVO Otylohd g «n Lodvn g Enpdg 1 omoia
Bpexotav amd ™ BdAacco omd Tig LeYOADTEPEG Kot GV BELS
avoPAcels TV KOPATOV TS OAAG LLE YPOVIKT AVOPOPE TO
étog 1884.

Amd v volotauevn vopobesia, modaidtepn aAAd Kot
oOYYpOVT], TPOKVTTEL OTL KOBOPIOTIKN Ypovoroyio yio TOv
KoBOPIGHO TOL ECMTEPIKOTEPOV OPIOV TOL TOANLOD OLylo-
AoV, givorn To €tog 1884.

Katd 1o N. 2971/2001, &4pfpo 6, ©¢ katdAinio
amOdEIKTIKA oToyEio Yo TOV KaBopIlopd TV opimv Tng
ovng tov maAotod arylodod BempovvIal, «QULGIKEG EV-
dei&elg (0Tmg 10 appddes, EAMOEC | POATMOEG EKTACEWDY
CUVEYOUEVOV TOV OLYl0A0D), 0EPOPMOTOYPAPIES, XAPTES
Kol Oty pappaTo SlopOpOV ETOV, YEOAOYIKEG LEAETECY,
OTOKAEWOUEVOV OUOG TOV HOPTUPIK®OV KaToOécemV o1
omoieg mpoPfArémovtav and 1o apBpo 2 map. 3 tov A. N.
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2344/1940. Opoimg, kotd tn voporoyio tov ZTE (3944/
1998), mpoOcEOTA KOl EMKALPOTOUUEVO EMIGTNHLOVIKA
otoyeio kol peAéteg Ba mpémel vo Aoppdvoviar vmoyn
Y10 TOV KaBoPIo o TOL TaAAL0D ayladlod amd TIg apUOSIES
emrponéc. O Awpng [4], Oewpel 0T1 kaTd TOV KaBoplopd
OV TaAolov aryladlod Ba mpémel va Aappdvovior voyn
olo ta dwubéoipa oTolyEin, OTMG Ol AEPOPOTOYPUPIES,
1 KOTACTAON TNG OKING €4v avt) Tapovctdletl evoei&elg
puraldpotog K.AT. Avaloya gival ta Kpttiplo Tov Kobopi-
Covtar oty 1’ ap. 1089532/8205/B0010/2005 andpoon
TV Yrovpydv Owovopiag — Owovopik®dv kot [eptfd-
Aovtog, Xaopota&iog & Anpociov Epyav, yuo mn yapaén
NG OPLOYPOAUUNG oylodod Kot Tapoiiag, peta&d TV
omoimv meplapfdvovtal 1 yeopopeoroyio TG TEPLOYNS
(avéylogo — moldtNTO TNG OKTNG, Opl0 PLGIKNG PAGOTN-
oNG K.AT.), TO LETEMPOAOYIKA oTOLYElD (TO KOUATIKO TEDT-
0, TO OVATTUYHO TEAGYOVS, K.AT.), TO KOUATIKO SUVOUIKO
KoM pHéYoTn avafocn KupaTicpov (VWog Kopatog, Babu-
petpia, kKAion mubuéva, andcPecn KOUATIGHOD K.AT.) KO-
0dG Kol TVXOV VPLOTANEVE TPOCTOTEVTIKA £pya. Epdoov
aVTA TO oTOLYElD AVAPEPOVTAL GTO KABOPIOTIKO KOTA TN
vopoBecsia £tog 1884, t6te pmopovv va cvpuPdiiovy ctov
kaBopiopd Tov TAAood aryladod TG TEPLOYNG.

O moAaidg arylteddg ovpeove pe to N. 2971/2001
apBpo 2 map. 5 KOTAYPAPETOL OG ONUOGLO KTHHA, OTMG O
GUYYPOVOG OLYLOAOG Kol 1) Tapaiio HeTd TNV amaAloTpim-
on ™G, OAAG OVTOG OVIKEL GTNV OLMTIKY TEPLOVGIN TOL
Anpociov (165/2000, 436/2001 ITpwtodikeio HpakAeiov,
>tE 5448/1996 «.d.), pe emaxdrovbo v evkoAdTEPT Ot~
axelplon Tov Kot EKPUETAAAELON TOV amd T Anpocio Aoi-
Kknom. g €k ToVTOV 1) SLAPVAAEN TOL YAPUKTPO TOV KOLT|
dwayeipton tov, kabopiletal and dta@opetikd vopobetikd
TAOIG10 O GYECN LE TO CUYYPOVO OLYLOAO KOL TNV OToA-
rotplwbeica mapoiio. Ot dwutdéelg Tov A. N. 2344/1940
kat Tov N. 2971/2001, mepi amofoAng €k TOL aLyloAoD
Kol TG mopaiiog kabmg Kol TG €kd00NG TPOTOKOAA®Y
KATESAPLONG 0VOUIPETOV KATAUOKEVDY, €V EQOpUOLoVTIL
GTOV TOANLO OLYLOAD.

SOUQ@OVO HE TA TPOOVOPEPOEVTH, MG ECOTEPIKATEPO
oplo ¢ Ldvng Tov maAalov oaryladod pmopei vo kobo-
plobeil t0 eomtepcOTEPO Oplo NG {dOVNG TOL OrylaAoD
xotd to €tog 1884. Eivar mpoeavég 6Tt avtd pumopei va
kaBopiobel g T0 O6plo g ENpag, mov Ppexdtav and Tig
peyaAdtepeg Kot ovvnbelg avopdoelg Tov KopdTOv g
Bdracoag, katd o £€tog 1884.

Me tov 6po «peyarlvTepeg GV BELg avafAcEls TV KV-
LAT®V» EVVOODVTAL Ol EMKANCELS EKEIVEG TOV KUUATIGLOD
el TG aKTNG Ol omoieg cvpPaivovy 1 cuvéBavay KAT®
amd oKpoieg KOPIKEG CUVONKEG LE ETNOLO. TOVAGYLGTOV
oLYVOTNTO.

Ipoxepévou va kabBopiobel pe akpifeta to e0pog g
Covng tov Tadatod arytodob Ba mpémetl vo a&lomombovv
OAo To dloBEaipa ETGTNHOVIKA dedopéva, cVYYPOVa Kol
oTopIKd, TO. omoia oyetilovtal Le TO avAyALPO, T YE®-
HOpPOAOYiD KOl TN CTPOUATOYPOPIN TOV EXPUVELLKDV

amofécemv ¢ meployNG kabmg emiong To AvELOAOYIKA

Kopatikd kot PuBopetpicd dedopéva g PabiTepng Kot

NG TOPAKTIOG TEPLOYNG, O CLVOVLAGUO UE TO, ATOTEAE-

OUOTO EQOPUOYNG UOONUATIKNG TPOGOUOIMOTG Ylo TOV

VTOAOYIGUO TOV GMUAVTIKOD DWYOLG KOUATOG otV afabn

napaktie Bardcoio {dvn oAl kot Tng avafocng tov

KOUOTIGHOV 0T xepoaio {OVN KATA TNV KPIoIUN YPOVIKN

nepiodo mov kabopileTar amd ™ vopobeaia.

YKkomdg TG HEAETNG givat, 1 Tapovsioon TG dtoduKa-
olog avadelgng kat a&lomoinong OA®V TOV 16TOPIKOV Kol
oVYYXPOVOV GTOLXElV TOL 0pilel 0 vopoBEtng oto GpbHpo
6 tov N. 2971/2001, kaBdg kat 1 GviAnomn otoyeiov and
TNV EQUPUOYN TPOGOUOIOONG LAONUATIK®OY HOVTEL®V, TO
omoio. UTopel VO TPOSPEPOVLY GNUOVTIKEG TANPOPOPIES
OTIG OPUOSIEC EMTPOTEG, GYETIKA LE TOV KOBOPIoUO NG
Cdvng Tov TaAaoh orylaAoD.

Q¢ TVTIKN TEPLOYN YO TNV EPAPLUOYT] TNG TPOAVOPEP-
Bsicag vopobeoiag kot voporoyiog aAAd Kot TG EQOpLLO-
YNNG TOV 0EO0UEVOV TNG EMGTNUOVIKNG £PEVVAG, Yo TNV
extipnon tg Béong Tov TEANOV AlYlOAOV KOTO TO £TOG
1884, emedéyn N mapaktia {dvn tov Hpaxieiov Kpnng.

Ta otoyeio ta omoia ypnopomoOnkKay HTav:

o) TOL OTOTEAEGLOTA YEDTPNOEMY Ol OTTOIEG EYOVV TPALYLLOL-
TomoN0el GE SLUPOPETIKES YPOVIKES TEPLOSOVG KL OO
drapopeTikovg dnpociovg eopeig (YILIIE.XQ.AE.,
LT.M.E),

B) To Dyog KOUATOG Kal TO AvEROAOYIKO TTedio otn Pabv-
TEPN TEPLOYN OMO CLVEYEIC WETPNOELG UEYAANG YpO-
ViKNg eptodov, tov EAAnvucod Kévipov Gurdooiov
Epguvov (EAKE®E),

Y) 10 onuoavtikd VYOG KOUOTOG KOl 1 avappiynom Tov
KOUOTIGHOO 0TV Yepoaia {dvn 6T®G avuTtd vIoloyi-
oOnkav and Tpocopoimon pe tn fondeta apOUNTIKGOV
LOVTEA®V Kot

d) n Pabvpetpio, To avayAveo Kol 1 YEOUOPPOAOYia TNG
mapaktiag (dvng Katd Tig apyEg Tov 20° atdva, Onmg
TPOKLITOVV A0 YOPTES KOl TOTOYPOUPIKA dtoypappLo-
T apyeiov og oyéon pe avdroya coyypova.

2.TEQAOI'IKH - ®YXIOI'PA®IKH
TOINO®GETHXH THX ITEPIOXHX

H evpOtepn meproyf tov kd6Amov tov Hpaxieiov Kpn-
mg, N omoia e&etdletol otV maPoHSO HEAETT, OTOTEAET
Hkpo tunpa g Popelag akmg e Kprmg, (Exapa 1).
H poppoioyia g xepoaiog TapaKTIOG TEPLOYNG TEPIAOLL-
Bavel, éva Kevipkd TUAWO EUTPOC Ad TNV TOAOLE TOAN
tov Hpaxieiov pe évtovo avaylveo, to omoio mapovctilet
EVOALOYEG LUKPOV AOQPOV Kol EMIMES®V TUNUATOV, UEYPL
amootdoews 150-170 pétpmv amd T SIOUOPO®UEVT AKTO-
ypapp. AVOTOAKOTEPO TOL TUNHOTOG OVTOV, TPOG TNV
neproyn g N. AAKapvacGou Kot Tpog To avavTr Slapop-
QOVOVTAL AOPOoL DYous Aly@v dekddwv PETPOYV, GAAG Kol



Teyv. Xpov. Emot. 'Exd. TEE, 11, tevy. 1-2 2004, Tech. Chron. Sci. J. TCG, II, No 1-2 39

»

_’.Z

Zynua 1: Ieproyn épevvag. (Xaproypoapiko vrofabpo: Babvuetpixoi yopreg Yopoypopixns Yanpeoiog Iloleuikod Novtikod XEE 443 [10]
kot 443/1 [8]). Oéoeic yewtproewv YIIEXQAE. (*) kor LI'M.E. (+).

Figure 1: Geographic setting of the study area. (Background: Bathymetric charts 443[10] and 443/1 [8], Hydrographic Service Hellenic
Navy). Sites of drilling performed by (*) Ministry of Environment, Physical Planning and Public Works and (+) Institute of

Geology and Mineral Reshearch.

EKTETAEVEG EMimEdeG eKTATELG. AvTiKOTEPO TOLV Hpakieiov
TPOG TNV TEPLOYN ZTOMO — Appovddpa 1o aviylvgo givat
OLOAOTEPO, LE LUKPE VWYOUETPO KOl EKTETOUEVT] OULULOON
evaépla mapoiia, AOY® Kol TOV TPOCYDCEDMV TOV YEWLAP-
pov ['éevpov mov ekPAALEL GTNV TEPLOYA.

Koatd to téhog tov 19% kon tig apyég tov 20 aidva, M
gvputepn meptoyn tov Hpaxdeiov Kpnng eiye mio avayiv-
@o. Tunpa g Topdktiag yepoaiog (dvng NTav eninedo, pe
e&aipeon pikpoHc AOPovg Houg Alymv deKAd®V HETPOV GTO
OVOTOMKOTEPO OPLO TNG KOl GTO AVAVTT] TOV ALLOVIOD.

ZOUQ®VA LE TO IGTOPIKA avIiypapa YOpTOV TG TEPLO-
NS, mov tnpovvtal otov Opyoviopd Apévog Hpakieiov,
2] Epe 2) ko [3], tov etdv 1904 kou 1914, ta onoia
KOTOOKELAGTIKAY Yot TN HEAETN TOV AUEVIKOV EPY@V
NG MEPLOYNG, M EVAEPLO TOPAAID TPV TNV KOTAGKELT TOL
véov Mpéva Hpaiheiov, extewvotav o andotacn 20 - 50
HETPOV OO TNV OKTOYPAULY, OTNV TTEpLoyn TG Sabbionara
Kol ToV BOPEL®V TEYDV Kol 6 DYOUETPO péEYPL 3,5 pétpa.
Avatolkotepa mapepfoairotay Voo dyovg 10 pétpav
TEPIMOL Ko oTN cLVEKEW MKpOS yelnappog, o omoiog

TPOPOOOTOVCE E YEPCOYEVN LAKG TNV Tapdktie {dv.
AvVOTOMKOTEPO, TOV YEWWAPPOL 1] evaéplo TopoAio eixe
OLOAOTEPO aVAYALQO, eKTEWVONEVT o€ amdoTacn 60 - 80
HETPOV GO TNV OKTOYPOAULY, VOTIOTEPA O OVAVIN OLTHG
oynpatifovrav pikpoi Adeot Hyoug 25 - 30 pétpwv. Ano-
TEALEGLOL TNG YEOUOPPOAOYIKNG OVTAG SLOUOPO®ONG TNG
aKTAG NTav ol PETpleg KAIoEG otV evaépla Tapaiio, ot
omoieg kvpaivovtal peta&d 7% oto SVTIKOTEPO TUNLO EMG
4% 07O OVUTOMKOTEPO.

Xe avtifeon pe ) yepoaia {dvn 1 vrobardooio Tapd-
KTl TEpLoyn €lxe Katd 1o mapeABov kot egaorovbel va
&xel LéEYPL oNpepa NTOTEPO AVAYALEO Kot 0 BuBOG pKpod-
TepEG KMOELG, TOGO GTO AVOTOMKOTEPO GAAL KLPI®G GTO
dutkdtepo Oplo (Zynpa 1 kot 2), pe eaipeon to TuRpa
T0 0moi0 Xl SLAUOPP®OEL AOY® TV TEYVIKAOV EPYOV TOL
VEOL AMLOVIOD.

v gupltepn mepoyn emkpatovv Tetaproyeveic Ko
Neoyeveic oynuoticpol kabdg kot aAiovPlokég amobéoelg
OM®G TPOKHTTEL Ad TO Ye®AOYKO ¥aptn Tov INEZTITOY-
TOY TEQAOTTKON KAI METAAAEYTIKQN EPEY-
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2ynua 2: Améomooue tov Yopoypapikod yaptn e mopaxtiog meployns tov Hparldeiov [2], (apyixns khipoxag 1:2000).
Figure 2: Extract from the hydrographic chart of the Heraklion coastal area [2], (Original Scale 1:2000).

NQN (I.I'M.E.). Ot oynuoticpoi ovtoi otnv mopdxTio
Covn KaADTTOVTOL OO TPOCYMOLYEVH] DMK KVpimg Opmg
and TeEXVNTES TPOCYKMDOELG.

Ot Neoyeveic oynUOTIOHOL GTO OVATOAMKO TUAUO NG
TEPLOYNG, OmoteAOVVTOL Omd acPectoMBovg, o1 omoiot
otodtaKd petafoivouy o eVOAAUYEG OOPECTITIKOV HapydV
N popydikdv oofeotombov. Ot oynuoatiopoi ovtoi 6to
KEVIPIKO TUAWO TNG TEPLOYNG, OOV €Yl KOTUOKELUCOEL O
Mpévag Hpakdeiov, anotehobvior and opoloyeveig papyeg,
LopYaikoOs aoPeoTOMOOVG, TEPPOTES ApYIAOVS LE VITOAET|L-
LOTO QUTIK®OV 1] {OIKOV OpYaVIGUAV.

Ot Tetaptoyeveic oYNUATIOHOL OTOTEAOVVTOL OTO
Boldoclovg Prokiactikovg aoPectoMBovg, WoppiTeg,
KPOKOAOTTOYN] KOl HAPYEG OTO SVTIKO TUNUO, BOAACGCIEG
avaPoduideg appd®d0ovg GVOTUCNG OTNV TEPLOYN TOV ALé-
va HpoxAeiov kot motapieg omobéoeig 1 amobéoelg khet-
OTOV AEKOVOV OTO OVATOAMKOTEPO TUNWO GTNV KOITN TOL
xewappov Kvocsoavov [7].

To ektetapévo oyedov evBOYPALIO HETMTO TNG OKTHG,
NTOV ATPOCTATELTO ATO TOLG OVELOVS TOL Popetov, Popet-
O0VOTOALKOD Kot gV HEPEL fopelodutikon Topéa. Movadikn
TPOGTAGIO [UKPOD TOUEN TNG OKTHG 0moTELEL 1| voida Ala,

Bopetla T mOANG Tov Hpaicheiov.

To avamTuypo TELAYOVG EKTEIVOTAY TOVAGYLOTOV GE 75 V. L.
7pog Poppd, 120 v. p. mpog BA ko 150 v. p. mpog BA.

H okt ftov €04A0TN 6TOV VYNAO KUUOTIGUO, TPV TV
KOTOOKEDT] TOV EKTETOAUEVOV ALUEVIKOV £PY®V, TO. OTOi0
Eexivnooy ot apyEG TOL TPOTYOVUEVOD OULMVO. KL OTOCKO-
TOVGAV GTNV EMEKTOCT KOl TPOSTAGIO TOV TAANLOD AUEVA
Hpaxdeiov, egartiog Tov PEYAAOL AVOTTOYHOTOG TEAGYOLG,
TOV OHOAOD AVAYADPOV TNG TOPAKTLOG {OVNG KOl TOV 1oYL-
pov (6-7 Beaufort) £éwg Buedmddv avépwv (8-9 Beaufort),
01 omo{o1 £TVEV GLYVA GTN TEPLOYN.

3. MEOQOAOAOTITA

KéBe popong Ttomoypapikd, YEOUOPPOAOYIKH, OTP®-
LOTOYPOQIKA, HETEMPOAOYIKA OAAGL KOl MKEAVOYPAOUK
dedopéva G mEPLOYNG EMPONCOY VITOYN, TPOKEWEVOD VO,
avayvepletei 1 TPo TV MUEVIKOV EPYOV YEOUOPPOAOYIKN
KOTAOGTOGN TG TEPLOYNG, VO VTOAOYIGOEL TO VYOG KOLOTOG
Kot va, TpocopolmBel ) enidpacn g avapacns tov vyniov
KUUOTIOHOV GTNV TopaKTie {ovn.
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Zynuo 3: Evoectiés Oéoeig twv yewtprioewy kai twv yewloyikav topdv. (¢) Yrmovpyeiov Hepifdlioviog Xwporalios & Anuociowv Epywv,
(+) Ivotitovrov I'ewloyikdrv & Meroilevtikav Epevvav. (Tomoypoapiko vrofabpo: Zyédio molews Hpaxleiov 1936, apyiknig kAi-

poxog 1:1000)

Figure 3: Indicative positions of the drilling sites and the geologic sections. (*) Ministry of Environment, Physical Planning and Public
Works and (+) Institute of Geology and Mineral Exploration. (Topographic background: Heraklion city plan 1936, original

scale:1:1000).

o v epoppoyn TovV TPoovAPEPOUEVOY dLOIKOCIOV
KOl TPOKEEVOL VO, VTOAOYIGHOVV 1 va eKTIUNBovV Ot Guv-
Onkeg avtég BepnOnke OTL:

o) Ol aVEROAOYIKEG GuVOTKeG dgv Eyouv petafAnBel onpo-
vTiKd otV mepoyn g Poperag Kprng, and 1o 1884
HéxpL onpepa,

B) m popeoroyio g vroburdcoiag mapaiicg otV TEPL-
oyn épevvag eival dvvatoév vo avoroapactabel amd T
oTolygia, Ta Omoia TEPEYOVTAL GTOVG JLAOEGILOVG TOTO-
YPAPUKOVG KOl VIPOYPAPLKOVG YAPTEG KOl SLOYPALLLOTO
apyelov ¢ TePLOdOL eKeivg, Kot

v) amd Tovg id1ovg YApTEG Eival duvaToV va ovamapactadel
1N HopPoroyio TG TapdkTiag xepoaiog (ovng (evaéplog
TapaAiog) Tpv and TV Evapén TV EPYmV Yio TV KOTO-
okevn tov Mpéva Hpaxheiov, dedopévou 6t 1 Khion g
napdaxtiog {Ovng ypnoilponoteitatl kot exnpedlel onpo-
VTIKG TOV VTOAOYIGUO TNG AVAPOoNG TOV KUHOTICHOV Kot
Kot  EMEKTOCT) TO OPLO TOL TOAVLOD OLYLOAOD.

3.1. Qkeavoypaikd dgoopéva.

Ot OKeAVOYPUPIKES TOPAUETPOL (LLE XPOVIKT OVAPOPE
t0 £10g 1884), Bdoel TV omoiwv pmopel vo TpocdloploTel
TO E0MTEPIKOTEPO OPLO TOV TAAALOD AylOAOD gival TO onpLo-
VTIKO VYOG KOHOTOG Kot 1) HEYLOTN avAPaoT TOV KUUATIGHOV
eni ¢ mapdxtiog yepoaiog (odvng. T Tov vToAoyiopd TV
TPOAVOPEPOUEVOV TOPUUETP®V EANPON GOV LITOY:

o) To oTolyEio TOV VYOLG KOUOTOG Kol TNG ovTioToyng ot
€0Buvong - éviaomng avELov and TG LETPNOELG TIC OTOTes
npoypatonolel o EAAnvikd Kévipo Galacciov Epegv-
vov (tponv EBviké Kévipo Oaracsiov Epeuvav), oe
24mp1 Paon kad’ 6An T SLdpKeln TOV £TOVG, LE POV
TOVTICHEVOLG TAMTNPEG KATAYPAPNG OESOUEVOV, OTN
Béom 35° 377 127 B, 25° 38’ 24 A tov Kpntikod nera-
yovug, BA tov HpaxAeiov Kpntng. Ta ototyeio ovtd apo-
poLGOV GLYKEKPILEVN YPOVIKT Tepiodo Tov étovg 2001,
Kot TN ddpKeLd TNG omoing iyav mapatnpndet Eviova
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Kapid poawvopeva (toyvpoi dvepot BA dievbuvorg), ta
omoio TV SVVOTOV Vo SNUOVPYHGOLY DYNAO KLUATL-
oud otV mEPLOYN UEAETNG.

B) O gpyaotnplakdg vwoAoyiopog amd to EAAnviko Kévrpo
Oaiacciov Epguvav, tov vyoug kopatog otny afadn
mapdrtioe {Ovn ™G mEpoyng Epevvag, pe tn Pondewa
HOoONUOTIKOD LOVTEAOL TPOGOUOIMONG KOl LETOCY L0
TIGHOD TOV KVHATICHOV NG Pabidc Bdlaccag, o onoiog
KaTaypaeeTal amd ToV TpoavapephEvTa onpavTipa. Xt
LOONUOTIKE HOVTEAD. TPOGOUOIMOTG KOl HETOCYNLLO-
TIGHOD TOL KVUHOTIGHOV amd PBabvtepa mpog To afadn,
KkaBopilotikd dedopéva e16O60V-VTOAOYIGLOD TOV GO~
VTIKOU VYOV KOUATOG EIVOL O AVELOAOYIKEG TAPAUETPOL
(d1e00VVOT ~TaYVTNTO TOV AVELOD), TO AVATTUYLO, TEA-
youg kot 1 fabupetpio TG TEPLOYNG.

TNo ™ peké kopatikov mediov oty meproyn HpoakAei-
ov Kp1tng epoppootnie 1o pobnpatikd LovtéAo TpocopLoi-
wong mapdktiov kupatiopod SWAN [6]. Tlpokerton yio Eva
apOUNTIKO KOHOTIKO povTédo 3™ yevidg, To omoio Paciletol
Kupiog oy eicmon tov wolvyiov KupaTikig dpdong (1
e&lomon petoeopdg - wave action balance equation). To po-
VTEAO BEYETOL G OEGOUEVO ELGOO0V KVUATIKEG TOPAUETPOVS
(onuoavtikd vYyog Kdpatog, péon mepiodo Kot katevBuvon
KOUOTOG) KO OVEUOAOYIKEG TAPAPETPOVG (TOLTNTA Kot
KatevBuveon avéRov), AapBivoviog vToyn OAL TO KUHOTIKG
eowopeva (duabiaom, avakiaon, mepiBioon), mapéyovrag
PEOMOTIKEG EKTIUNGEI TOV KUUOTIKOV TOPUUETPOV Y10,
TOPAKTIEG TEPLOYEC.

Apywd, emAéyOnke 1 mePLOYN HEAETNG OTNV TOPAKTLOL
neployn Tov HpakAeiov Kprng (251227 A émg 25136 A ko
35T16" B éwg 35132 B), 6nwg vty ameikoviletal oTo oy1-
po 4. Katomv, emidéydnke to mAéypa mpocsopoinong, 6mov
epapuolovtal Kot EMADOVTOL 0O TO LOVTELO Ol KATAAANAEG
e&lomoelg yuo v €0y anoteAecdTOVY, e TPOTO MOTE
0l GLVOPLOKEG GLVONKEG TOV Bl EPaPLOGTODY GTO OPLE TOVL
va gtvat a&lomioteg. O VToAOYIoUAG 0VTOG divel GEsT E1KO-
va Tov HYoug KOHATOG TOL EMOPE otV TTapdktio {dvn ¢
neployng. EEGALOL o1 Gpeceg PeTPNOELS TOV KOUOTOG (OT Lo~
VTIKO VYOG KOUATOG, TEPI0d0G K.AT.), GE GUVOVAGHO LE TNV
KAlo™m TNG KNG XPTCLLOTOIOVVTOL GTO LOOMUATIKO LOVTEAD
nmpocopoioong Mase [9], yio Tov vroAoyIopd TG HUEYIOTNG
KoL TG HEONG TYWNG TNG AvAPaonS TOV KUUATICUOD GTNV 7o
paktia {ovn. Ot mapdpeTpot avTég LTOONADGVOLY TN LEYIOTN
otadun g mapdktiag {dvng, Tov puropei vo ennpeachet and
TOV KUHOTIGUO KAT® amd EVTova KolptKd poivOueva, OTmG
nmpoPrénetan amd tov A. N. 2344/1940 ko to N. 2971/2001.

3.2. F'e®pop@oroyIkd Kol GTPOUATOYPUPIKAE dEd0pEVa

Ipokeévov va ektiunBei n otpopoToypaeio e To-
paktiag {dvng aALd KoL 1 TOLOTIKT COGTOCT TOV ETUEPOVG
OTPOUATOV YPNCLUOTOMONKAV TO ATOTEAEGUOTO TMOV YEW-
TPNCE®V TIG omoieg mpaypatonoince 1o Ivotitovto I'ewAo-
yikdv & Metorrevtikedv Epevvav (ILI'M.E.) to MépTtio kot

Ampilo 1999 koBhg Kol To ATOTEAEG AT TOV YEDTPCEDV
oV Ynovpyeiov Anpociov Epymv to Asképfpio 1967, o1 0¢-
OELG TV OTOIV ameovi{ovTal EVOEIKTIKG G TOTOYPUPIKO
dtdypappo g tepoyng oto oynpa 3, [7], [11].

Me TG YeOTPNGELS aVTEG avayvopicOnke 1 dopn Kot To
BABOG TV VIOETPAVEIIKDY GTPOUATOV TOV GYNLOTiIcONKoY
KAT® amd GUVONKEG TAPAKTION TOAUOTEPPAAAOVTOC, ONANOT|
evOEiZemV TOANOV aryloAoD, OALG KOL TV TEYVNTMOV EMLYMLL0L-
TOOEMV OV TPUYHATOTOMONKAV HeTOyeVESTEPQL EEUNTIOG TNG
avBpamivng dpactnpottac. Ta otoyeio avtd emPePoidvovy
TOV VTOAOYIGHO TNG HEYIOTNG AVABOoTG KUUATIGHOD.

4. XYZHTHXH
4.1. T'eolroyio — oTpoOpaTOypOPio.

Amd ) perétn tov yeotpnoenv (Zynuo 3), ot onoieg
TPOYLOTOTOOTKAY OTO KEVIPIKO KO SUTIKOTEPO TUNILOL TG
yepoaiog {dvng tov Mpéva Hpakieiov mpokvmtet Ot
o) Emaveiard kot péxpt Babovg 1 éog 4 p. mepimov and

NV EMPAVELD TOL €6GQOVE 1) TTEPLOY KOADTTETOL OO

avBpomoyevodg Tpoérevong peptd vAwd (umdlo, vro-

AEIUUOTO KATAGKEVTG TEXVIKAOV £PYAOV), TOV OTOIOV TO

mhxo¢ eival pKkpdTEPO GTA AVAVTY, GTO VOTIOTEPO TUNLLOL

g TEePLoYNG TANcLEaTtepa mPog T Sabbionara (yedtpn-

on I'3). Avtifeta To Tdyog av&avel onuavtikd 6to Bopeto

TUN IO TANGIEGTEPA TTPOG TNV AKTOYPOUT KAODS Kol 6TO

BopeloduTikd Kot SVTIKO TUNHO TNG TEPLOYNG.

B) Katw amd 10 TpooavapepOlEVO ETPOVELNKO CTPDOLLO, GE
opiopéveg yemtpnoes (I'l, I'3) avayvopiletor otpdpa
pkpov mdyovs, 30 éwg 80 exart., 6mov TapoTNPEiTAL
AVAUIKTO DAIKO OUUOS0VG Kot Youpddovg cvotacns. To
TP 0VTO amovolalet amod Tig yewtpnoelg I'2 ko I'4.

v) X yedtpnon mov £ywve PopeldTEPO KOVTQL GTNV OKTO-
ypoppn (yedtpnon I'l) kabmhg kot otn yedtpnon 2 oto
KEVTPIKO TN NG e&eTalOpevng Teployns, KAT® and 1o
TPOOVOPEPOLEVO AETTO OTPMUO Kot péEypt Pabovg 7 L.
VAPl VAKO BoAdoo1og TPogAenong, appdoong | oL~
LOaPYIM®OOVE GVUGTOOTG TOV OTOI0VL TO. YOPUKTIPLOTIKA
TPOGOLOLALOVV [E aVTE TapdiTiog (dvng KaBmG Kot LAIKG
mobpéva Mpvoloviev vodtov. Avtifeta otn yedTpnon M
omoia &ytve voToTEPO, TANGLEGTEPA TTPOG TN Sabbionara,
(vyeotpnon I'3), kdt® omd TO TPOUVOPEPOUEVO AETTO
OTPMLO, OVAUIKTOV VAIKOD mapatnpeitol oteped vroPa-
Bpo (Lapyaioc acfestoOMO0G).

d) Zmv avatolkotepn yemtpnorn 4, kdte ond to emi-
(QOVEWNKO OTPOUO HE TO avOp®TOYEVODS TPOEAEVONG
@ePTa VAKG (LTG0, VTOAEILIOTO KOATACKELNG TEYVIKMV
€pyav), To omoio £xetl mhxog 4 HETPO, VILAPYEL CTPAOLA
GUUOV OVAUEIKTNG HE KPOKOAEG, KAODG KOl dakpitd
OTPAOUATO OLYOVG GUGTACTG GLLUOL 1 KPOKOADY, VAIKE
OV VTOONADVOLV TOTALO, dPACT) KOt £VTOVN LETOQOPH
VAKOU mpog Ta katdvrr. Ta otpdpoto avutd Sodéy et
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35° 24'Ni

35° 20°'NL

25° 24'E

25° 28'E

25" 32'E 25° 36'E

Zynua 4. Evoeiktiki aneikovion tov TAEYUaToS TPpocouoimons mov epapuoctnie kalwg kot e Padvustpios otny Topaxtio. TEPLoy KoL aTHV

Pobbtepn mepioyn petproewv. (*) Oéon uetpnong kvpatiouod.

Figure 4: Indicative depiction of the simulation grid as well as of the shallow and the offshore area bathymetry. (*) position of the HCMR

observation buoy.

10 oteped vdPabpo oe Pdboc 8,5 pétpov.

Aviroyo KaTO KOvOVO GUUTEPAGLOTO TPOKVTTOLY KOl
amo T peAétn Tov yeotpnoenv (Y1, v2, v3, v4, v5 kot y6)
nov €ywav and 1o Y.IIE.XQ.AE. (oynua 3), ot onoieg ma-
povGtalovV OTPOUL QEPTOV VAMKOV (UTalo) emipavelarkd
KO KAT® oo aVTO GTPOUA AETTOKOKKTG GLLLOV OTJLOVTIKOD
nayovg 0,7 g 3,5 pérpaov. EEGAAov ot yewtproelg 15,
v16 kot Y17 tov 18100 opéa, SElYVOLV EMPOVELNKA GTPOLLO
AEMTOKOKKNG Gppov, Tayovg 1,5 émg 3 pétpa, to omoio dia-
déxetat 10 oTEPES VIOPABPO TG TEPLOYNG.

AQopég T®OV  OMOTEAECUATOV TOV  YEOTPNOEWOV
Y.IIE.XQ.AE. ®¢ mpog To. 0TOTEAEGLOTO TV YEDTPHOCEDV
tov LI'M.E., mtapovciaovtot povo og 6,1t apopd to AENTO
VIOEMPAVELNKO GTPOLLOL, GTO OO0 TAPUTNPEITOL OVALIKTO
VAIKO OUUDI0VG KOt YOUUDOOVE GVGTACTG, TOV VITOINADVEL

evalAaooopevn yepoaio kol Boldooia amdfeon vAKov, To
omoio dgv amewoviletarl otig yemtpnoeg Y.IIE. XQ.AE. ©
dev a&lohoynOnke AOY® LKPOD TéXOLG.

4.2. Kopotikég - avepoloyikég cuovOnkeg

Onwg mpoavaeépbnke ypnolpomomnkoy LETPNGELS
VYoug KOUATOG Kol avTioToyng dlevbiveems - evidoemg
avépov ot Bardooia Teployn g Popetog Kpnng, t1g omoi-
eg mpoypatonolel 1o EAAnviko Kévtpo GOolacciov Epguviav
Kot o€ cuVOLAGHO e T Pabvpetpio vroloyicOnke €& avtdv
TO ONUAVTIKO VYOG KOUATOG 6TN mapdKTio {dvn TG TepLo-
NG KOOGS K 1) LEYIGTN avAPooT) TOV KOHOTIGHOV 6N ENpd
KOTA TN SIEPKELD EVIOVOV KALPIKDOV QOIVOLEVOV.



44 Teyv. Xpov. Emot. 'Exd. TEE, II, tedy. 1-2 2004, Tech. Chron. Sci. J. TCG, II, No 1-2

Io ™ pétpnon tov LYNAOY KLUOTIGHOD 6N TEPLoYN,
EMEAEYN MG EVOEIKTIKY L0 POVIKT] TEPLOSOG KATA TN SLdp-
kel Tov Nogpfpiov 2001, ondte ot TEPLOYN EMKPATOV-
oav Popetodvtikoi dvepot tayvtntag 15 m/sec (7 Beaufort
mepimov).

ATd 10 OTATIOTIKG GTOLYELD TOV LETEMPOAOYIKOD GTOD-
pov Hpaxdeiov g E.M.Y., g ypovikng mepiddov 1955
- 1987 mpoxvmtet 611, N €T G0 GLYVOTNTA TOV AVELMOV TOV
Bopelov topéa (Bopeiov - Bopeloavatolkodv - Bopetodv-
TIK@V) evtdoewc 7 Beaufort 1) kot peyakotepng, eivar 0,6%
oMradn 2-3 nuépeg 10 ¥povo M Evtacn Tov avépov gival 7
Beaufort 1 kot peyolvtepn. H xatdotaon avt Bswpndnke
OTL dnpovpyel Kupatiopnd mov mANpoi v mpobmdbeon
omoio opiletor amd To N. 2971/2001, og 6T apopd T0 Vyog
KOUOTOG KOl TNV ETNOL0 CLUYVOTITA, KOTA TN SAPKELLL [LOG
YEWLEPIVIG TTEPLOSOL 1) AKOUN Kot Bepvig TEPLOdOL KATE TNV
EMKPATNON TOV PEATELLOV 6TO Atyaio mEAAYOG.

Katd t ypovikn mepiodo tov Nogufpiov 2001, o on-
povtikd Yyog kdpatog otn Béon pétpnong 6mov 1o Pabog
Bdraocag givar tepimov 100 ., épBaoce ta 4,8 ., pe avti-
otolyn Héon mepiodo kvpaTog 7 sec., devbuvorn KOHUATOG
49° kou avtictoyn évtacn oavépov 15 m/sec (7 Beaufort),
YEYOVOG TO 01010 VITOONAMVEL OTL TO HEYIGTO VYOG KOUOTOG
Ntov peyaddtepo Tov S5 PETp®V Kot M avtiotoyyn mepiodog
Kopatog 9,3 sec [5].

Edv deybovpe g 611 011 TEPLOYT TOPATIPOVVTAL, EGTM
KO L UKPOTEPT] CLYVOTNTA, (VELOL EVIAGEMG LEYOADTEPNG
tov 7 Beaufort (dnAadn 8 kot 9 Beaufort 6mwg mpokvmtet
a6 10 6ToToTKG dehtio g E.M.Y.), 10TE T0 onpavTikd
VYog KOpoTog exTipdTotl 6Tt Oa vepPaivet Ta 5,5 - 6 p. ot
0éom pétpnong.

ITivoxag 1: Zovopirokés ovvinies mov epapuocOnkoy ota 6pio. 1ov

TAEYUOTOG.
4,7 7,0 50 15,5 47

6mov H_: givar T0 onuavtikd vyog kopatog og pétpa, T
N péon mepiodog kOpaTog o devteporenta, O M péon
katevduvon kdpatog oe poipeg (%), u, : M ToXLTNTA TOL
avépov oe m/s kon 0 : m katevbBovvon avépov oe poipeg (°).
Ot xotevbvvoelg Kbpatog O kot avépov 0 dnAidvovy v
KaTeLOLVGT TPOEAELGNG TOV KLUATICHOD KOl TOL OVELOV,
avtiotoya, pe Tig 0° poipeg vo avtiotoryovy 610 foppd.

To HovTéELO TOPAKTION KUUATIGHOD «ETPEEEN LLe ovaAvoT
200 p. kot pe T cvvoplakég cuvinkes (dedopéva €16600V)
OV EQOPHOGTIKAY GTO OPL TOL TAEYLOTOG TTPOCOHOIMONG,
7oV apovolalovtal otov Tivako 1.

Ao T0V VITOAOYIGUO TOL VWYOLG KOUATOG otV afadn
napdxtio. {dvrn, Kovtd oty Enpd mpoékvuye OTL, €0V TO
ONUOVTIKO VYOG KOHOTOG ota Pobid otn Béomn pétpnong
eivan 4,8 p. pe dvepo 7 Beaufort, 10te og fdbog Bdhacoag
LUKPOTEPO TAOV 5 L., ONANS 0 TOAD WIKPT 0TOCTUCT| OO
TNV 0KTN, TO ONUAVTIKO VYog KVpoTog vrepPaivet ta 3 L.,

evd og Pabog pkpoTEPO TOV 5 . aVTO dev vrepPaivel Ta
3,2 n. Eiva avtovonto 61t 1o péyioto Dyog KOpatog Ba £xet
KOOGS VYNAOTEPES TIUEC.

BOepdvTag OTL 0 EMKPOTOVV KLUATIGUOG O 0TO10G TPO-
OTMTEL GTNV OKTN, OTOTEAEITAL KVUPIMG amMd U1 KOVOVIKA,
KOMATO KAOETO TPOG TNV AKTOYPOUY, TOTE N HEYIOTN OVa-
Boom TOv KUUATIOHOV 6TV eVoépla TapaAio vtoloyicOnke,
COLO®VA LE TO LOONUATIKO LOVTELD TPOGOUOI®moNG avapo-
ong Kupatiopov [9], o€ 3,2 W., evod 1 péon Ty tov 1/3 tev
LEYIOTOV avaPAcemy KOPOTIGHOD VToAoyicOnke og 2,17 .

Etvor avtovomto 6t epdcov 10 o1HavTiKd VYOS KOLOTOS
@Bdcel og Hyog 5,5 - 6 ., oty TEPLOY péTpnong ot Po-
0w Bdhaooa, Eottiog TV TOAD IOYVPAOV AVEP®V EVIACEDG
8 kot 9 Beaufort, tote 1 péyiom ovdfoocmn Tov KOHOTIGHOD
oTNV TopdakTio TEPLo) vroroyiletar 6TL Ba Tpoceyyicel Ta
3,6 - 3,9 u. avtictoiya.

5. XZYMIIEPAXMATA

Haipvovtag vToyn 10 VWog KOUOTOG TOc0 otn Oéom
pétpnong oto Pabitepo Tunpa e Bahdooiog TEPLOYNG TOV
Hpaxdeiov, 10 TpoPAremduevo YWog KOUATOG TV TaPAKTLO
TEPLOYT, TN CTPOUATOYPOPI0 TNG TEPLOYNG KO TO AVAYALPO
™G 0KTNG, 0TS aVTd TaPovolaletal oTa TaAMOTEPO a&L-
OMIOTO, VOPOYPAPIKE KO TOTOYPUPIKE OLOYPALLLOTO, OTMG
PLANE HYDROGRAPHIC du PORT et de la RADE DE
CANTIE, [2] kot AIATPAMMA TTEPIOXHX NEOY AIME-
NOX HPAKAEIQY, [3], pe dedopévo OTL Ol 0vELOAOYIKES
ouvinkeg dev Eyovv petoPAndel onpovTIKG, KOTOANyovuE
OTO. EMOLEVO GUUTEPACLOTO: XTIV EVOEPLY TOPOAi0 TPV
oo TNV EKTELECT TOV EPYOV EMKPATOVCAV HETPLEG KAIGELS
peta&y 4% kot 7%, eved otnv vrofaidcoio mapoiion aVTEG
NTav aKoUn tKpOTEPES.

H meproyn ennpealdtov amd vynAd Kupatiopd o onoiog
otV mopaktio afadn {ovn o BaBog 5 pétpav glxe dwog 3
L. TovAdyotov pe dvepo 7 Beaufort, 1 kot peyoivtepo Hiyyog
pe dvepo 8 1 9 Beaufort.

To €bpog g evaéplag appUddoVg TopaAiag, OTOS TPo-
KOTTEL OO TO. OL0BECIU TOTOYPAPLKH SLOYPAUUATA TYTOV
peydro, dedopévov Ot TUHO TG EXEL dnovpynet amd v
KOUATIKT OpAoT] KOt TO DVTOAOITO OO TV GLOAKT] LETAPOPA
appov. Opmg to €0pog NG eVaEPLOg TAPAAING, TO 0ol
empealotov omd TV Kupatikn dpdon (6mwg avt) opiletal
OTN TPONYOUHEV TAPAYPaPo) KupavoTay peta&d 20 kot 80
HETPOV.

Mopd to yeyovog 6Tt vmd TV EMIOPACT TOV IOYLPDV AVE-
pov 7 Beaufort, To péytoto vyog kbpatog 1o omoio ennpéale
v okt Eemepvoioe ta 3 L., evIouTolg 1 HEYLoTN avdfaon
KOMATIoHoV dgv fTtav duvatdv va vrepPel v 16odyn Tev
3,2 W oV evaéplo Toparia, EVO VIO TNV ETIOPOCT) TOAD
wyvpdv avépumv 8-9 Beaufort avti dev ftav duvatdv va
vrepPel v wobyn tov 3,5 w., eéortiog Tov peydiov TAd-
TOVG OVTNG KOl TNG EKTOVOGTG OV 0VTO VPIGTOTO GTNV L~
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LDV GHGTACTG EMPAVELDL TNG.

To mayog TV VAKAOV Ta omoio yproyLomomdnKay yo
MV EMYOUATOOT TNG TEPLOYNG, OMWS AVTO MGTONOEITOL
amd TG YEMTPNGELS, GLVNYOPEL otV dmoyr Ot 1 1I6oVYNG
oTnV omoia TV duvatov vo eBdcet 1 péylot avapacn Tov
KOHOTIGHOV givatl avTth TV 3,5 L., OTTMG QUTY] OTOTUTAOVETOL
OTO TOTOYPUPIKO S1dypape Tov £Tovg 1914,

Emopévag Ba mpémetl vo yivel amodektd OTL TO avATEPO
opto g Ldvng Tov arylaAov, mov giye dtapopewdel mepi to
étog 1900 mpv ™ €vapén TV £pymv TG SUOPPOONS TOL
Mpéva HpakAeiov (dnAadn o maAoidg aylohdg COUQ®VE, e
70 A.N. 2344/1940 ko tov N. 2971/2001), kaBopiletar and
mv wobymn Tev 3,5 pétpev, Omeg avtn avayvopiletal 6to
TAMOTEPO AELOTIGTO TOTOYPAPIKO OlAypopLa, ONAadn TO
ATATPAMMA TIEPIOXHXE NEOY AIMENOX HPAKAEI-
OY KAipokag 1:1000, mpogpydpevo ek g «Mehétng Kato-
okeung Tov Aévog Hpakieiovy tov étovg 1914.

EYXAPIXTIEX

O1 ovyypageic Ba NBelav va evyapioticovv to EAKE-
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Extended summary

Contribution to the Determination of the Old Foreshore:
Application in the Heraklion Area on the Island of Crete

KONSTANTINOS G. PEHLIVANOGLOU

Marine Geologist

Abstract

Geologic, oceanographic and topographic data and field
measurements from the coastal area in front of the city of Heraklion,
on the island of Crete, as well as deep sea wave measurements and
shallow wave prediction numerical modelling, were used for the
determination of the 1884 foreshore. Data from numerous drillings
performed in the coastal area of Heraklion were used for the
stratigraphic study of the area. For the calculation of the shallow
area wave height, deep region wave height and wind measurements
in the Cretan Sea were used as input data for the shallow wave
prediction model, taking into account archive data concerning
the sea bottom bathymetry and the topography of Heraklion area.
The maximum wave run up on the coastal area in 1884, which
determines the limit of the old foreshore zone, was then calculated,
in order to be estimated the critical requirements of the Act 2971/
2001 and the Compulsory Law 2344/1940 “the maximum however
unexceptional sea wave run up in extreme weather conditions”.
Finally the innermost limit of the foreshore zone during 1884 was
defined as the 3.5 m level.

1. INTRODUCTION-LEGISLATIVE
FRAMEWORK

The study aims to demonstrate the way in which
geologic, oceanographic and topographic data were used for
the determination of the old foreshore of the coastal area of
Heraklion city, in order to satisfy the Compulsory Law 2344/
1940, art. 2 par. 3 as well as Law 2971/2001 art. 1 par. 3.

The Compulsory Law 2344/1940, article 2 paragraph
3, states that: “In the case that due to illuviations or other
reasons it is clear that, at the time of the determination, the
foreshore zone position is different than in the past, and
according to the evidence of witnesses examined under oath
by the committee, or with the aid of other various indications,
it is possible for the old position of the foreshore up to the
year 1884 to be determined, the committee shall proceed to
the determination of the ‘old foreshore zone’, inscribing a
blue line on the diagram.”.

The recent Act 2971/2001, article 1 paragraph 3, does
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not differ from the former legislation in respect to the old
foreshore regime, specifying that: “...old foreshore zone is
the land zone which derived from the shifting of the foreshore
towards the sea, due to illuviations or constructions, and it is
defined by the modern foreshore limit and the limit of the
older foreshore”.

According to the aforementioned legislation the “old
foreshore zone” is defined by the innermost limit of the
foreshore zone during the year 1884. The term ... maximum
however unexceptional sea wave run up”” denotes wave run
up which happened at least annually under extreme weather
conditions. Therefore, this limit can be defined similarly to
the modern foreshore, as the coastal land zone wetted by the
maximum however unexceptional sea waves run up , but
with a date reference to the year 1884.

Scientific data can provide the public authorities with
sufficient information regarding the delimitation of the old
foreshore zone.

The Heraklion coastal area, on the island of Crete, was
a typical case for the application of the previously outlined
legislation and methodology.

The data used in the present study were:

1) The results of the interpretation of the data from drillings
carried out by the Ministry of Environment, Physical
Planning and Public Works and the Institute of Geology
and Mineral Research, [11], [7]

2) The geomorphology of the coastal zone at the beginning
of the 20% century.

3) Significant wave height and wind direction, from
continuous measurements made by the observation buoy
of the Hellenic Centre for Marine Research, and

4) Significant wave height and maximum wave run up
calculated by numerical prediction models.

2. GEOLOGY - PHYSICAL SETTING

The Heraklion gulf region is a small part of the north
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coast of the island of Crete (Fig. 1). The morphology of the

landward coastal region includes:

a) arecas with intense relief and alterations between small
hills and small flat fields, up to 150-170 metres from the
coastline in front of the old city of Heraklion,

b) hills of a few tens of metres alternating with extensive
flat field areas eastwards of the Heraklion city, towards
the N. Alikarnassos area as well as landward and,

¢) smoother relief including an extensive sandy beach west
of Heraklion, towards the region Stomio - Ammoudara,
due to the illuviations of the Giofiros stream, which
discharges in the area.

According to the archive charts and topographic
diagrams, the area had a soft relief around 1884. A part of the
coastal land area was flat, with the exception of some small
hills a few tens of metres in height, towards the eastern limit
and south of the present harbour. The coastal zone in front of
Heraklion city extended in altitude up to 3.5 metres and to
a distance of 20 - 50 metres from the coastline, presenting a
smooth gradient of the landward coastal zone, which varied
between 7% in the western and 4% in the eastern part [2]. In
contrast to the landward coastal area, the underwater shallow
seabed had a smoother relief and a smaller inclination
towards the eastern and, mainly, to the western limit of the
coastal area.

Quaternary formations of marine limestones, sandstones,
conglomerates, marls and fluvial deposits or enclosed basin
deposits, as well as Neogene formations of limestones, marly
limestones, clays with plant or animal organic remains, and
alluvial deposits prevail in the wider area. Debris mainly
covers the coastal area formations in front of the old city of
Heraklion.

3. DISCUSSION

The drills performed by the Ministry of Environment,
Physical Planning and Public Works and the Institute
of Geology and Mineral Research [11], [7] present a
surface layer, up to 1 to 4 metres in depth, that consists of
debris indicating human intervention (rubble, remains of
constructions etc.). A thinner subsurface layer of mixed
sandy-humus material 30 to 80 cm thick was identified in
some drillings, followed by a sandy or sandy-clay layer
of marine origin up to a depth of 7 m. The other drillings
present a sandy layer mixed with pebbles, as well as separate
layers consisting of pebbles or sand, denoting river action
and material transport seawards.

The extensive, nearly straight front of the coast was
almost unprotected from the north sector winds (northern,
north-eastern and partly north-western winds). The fetch for
wind wave estimation extends up to 75 n. m. to the north,
120 n. m. to the northeast and 150 n. m. to the northwest.

The coastal zone was subject to the action of high

waves before the extensive protective works undertaken at
the beginning of the 20" century outside the old Heraklion
harbour, due to the strong (6-7 Beaufort) or even stormy
(8-9 Beaufort) winds of the Aegean Sea, which often blow
in the area.

During November 2001, the significant wave height
measured by the observation buoy of the Hellenic Centre
for Marine Research (Cretan Sea, NE of Heraklion city),
reached 4.8 m with a respective average wave period
7 sec, wave direction of 49°, and wind speed 15 m/sec
(7 Beaufort). These wind-wave parameters suggest that
the maximum wave height was greater than 5 m, with a
respective maximum wave period 9.3 sec.

The nearshore/coastal wave prediction model SWAN
[6], run with a 200 m. resolution, and the boundary
conditions shown in table 1 (input data) were applied to
the limits of the simulation grid in order to calculate the
significant wave height close to shallow water area up to
the 5 m. deep.

Table 1: Boundary conditions applied to the limits of the simulation
grid.

HS‘ Tnl @W

4.7 7.0 50

uw e"l/
15.5 47

Hs : the significant wave height in metres, Tm : the average

wave period in seconds, ®w : the average wave direction

in degrees, uw : the wind speed in m/s and 6w : the wind
direction in degrees.

Considering irregular waves normal to the coastline, the
maximum wave run up on the sub aerial coast was estimated
by applying the Mase wave run up prediction model [9].

Considering the wind speed and direction, the measured
and the predicted significant wave height, the predicted wave
run up, as well as the coastal area stratigraphy and the relief,
we concluded that:

a) The coastal area presented a 4% and 7% slope, while in
the underwater beach the gradient was even gentler,

b) The large coastal sandy zone was created by the wave
action as well as by the aeolian transport of sand.
However, 20 to 80 m of this zone was affected by the
wave action,

c) The wave height that affected the nearshore shallower
area exceeded 3 m for a wind strength of 7 Beaufort,
and the maximum wave run up on the coast was
considered not to exceed the 3.2 m level. The wave run
up was not expected to exceed the 3.5 m level along the
coastal zone for wind strengths of 8-9 Beaufort, in view
of its extended range and the attenuation on the sandy
surface.

d) The thickness of the materials that were deposited for the
embankment of the area during the harbour construction,
as confirmed by drillings, suggests that the maximum
level that could be reached by wave action could not
exceed the contour line of 3.5 m, as it appeared on the
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topographic diagram of the year 1914.

e) Consequently, the upper limit of the foreshore zone in
1884 («old foreshore zone” according to the Compulsory
Law 2344/1940 and the Law 2971/2001), should be
the 3.5 m level, as identified on the oldest reliable
topographic diagram, entitled “Diagram of the region
of the new Heraklion port “, (1914) scale 1:1000, taken
from the “Technical Study of the Heraklion city harbour
construction in 1914».
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