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EKAOTIKO ZHMEIQMA

Tov mapovra 130 topo Tov meplodirkod Evdla, oyxwdn oe mepieyipevo, amotumavo-

f v, e vmodecypatixs whnpotnta, ta amoteléouara o (2) ex Twv anpavrixote-
pwv dpdaewv Tov Ivatirovtov Evaliwy Apyatodoyirav FEpevvay twy televtaiwy ety

e ovyrerpiueves meptoyes tov Notiov Eyfoixod xar tov Advtixod Tlayaontixod, atov topéa tov
EVTOTULOUO, TERUNPIWINS, HEAETNS Kaw Snuodtevan apyaiwy vavayiwy xa dMwy evariwy (xatafio-

Quousvawy) Geaewy.

H napovaiaoy twv epevvntiray amoteleaudrwy ge ddo evdkes Oéoers arov Avrid Ilayaotind
(070 Metoy xaw atov 1dpo) eivar evtayuévy ge exteves agispwua (qivolo ovpfloldv) ato xar-
votipo Evpwmaird epevvnrind mpoypappa I'TACA-Innovation Technologies and Applications for
Coastal Archaeological Sites (Kawvotopes Teyvoloyies xaw Egappoyés ae Iapdrtieg Apyatodoyires
O¢ue), T0 omolo e¢eliynre xavd ta £ty 2014-2016, xar ovo omoio o L EN.A.E. copuereiye,
emTvyéoTara, ws etaipos, pall pe 10 drovs popels amd 6 yapes tng Evpwraixiis Evwang. Eva
adloonpeiwto xar to peyovos Tng auoveplopevns auupeToyis tov vatitoitov ge xawotiua Evpw-
naixd mpoypaupata, ye epapuoyss arny Vmofipiya Apyaloyia, omws to efelaaouevo mpdypau-
ua Lab4Diwve (e medio epappoyiic atny épevva tov Apyosapwvirod).

Mia mpwrdromy aopfolip ato télog g evotnras pa to mpoypapua ITACA mpofdller Ty
Wialtepn dudoraon s Apyawloyiag twv Axtoypaupav, n omoia, ws medio épsvvag, avvdnteTat
mipos Ty Apyacodoyia twv Bpayovnaldwy, ue xopvpaio swonynrii tov Adwve K. Kipov, Opud gido
xa ovvepyatny tov LEN.A.E., atov omolov amodidovue Tt atov mapdvra topo Tov mepiodixod,
ue agoputy Ty avaydpevalj tov (1o 2015) ge Eniviuo Adrropa tov Tuiparog lovoplag xa

Apyawooylag rov Havemornpiov lwawivwy.

Lidwog I Adlog

Lpiedpos tov A.2. tov LEN.A.E.

Kabpyneig xae Lpdedpog Tov Tunuarog

lovopias xar Apyacodoyiag tov Ilavermotnuiov lwawivwy

ENAAIAXIIl @ 2018
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“ZupmAevoelg”

To Epyaotnplo EvaAiag ApxatoAoyiag Tou Turpatog
lotopiag, Apxatohoyiag kat Alaxeiptong MNMoATIOPIKWY
Ayabuwv, oe ouvepyaoia pe To Epyaotriplo Apxaio-
Aoyiag kal lotopiag tng TExvng tou lMaveruotnuiov
lwavvivwyv kat To lvoTitouto Evahiwv ApxaloAoyikwv
Epevvwv (I.LEN.A.E.), Slopydvwaoav Tpiuepn €miotn-
povikA ekénAwon otic 4-6 MapTiou 2016, pe TiTAO
“SYMIIAEYZEIZ. H amapxri plag Tplpuepous ouvep-
yaoiag”.

H ekdnAwon ameuvbuvoTtav oToug eviladpepOUEVOUG
nepi Tnv EvaAla ApxaloAoyia emuotripoveg kat gol-
TNTEG, EVW ETTL JEPOLG eVOTNTEG adopoloaV Kal OTO
€upL Kovo, TEPINAPPBAVOPEVWV TWV PHABNTwWV.

Tnv Mapaokeuny 4 Maptiov 2016, TpwTN NUEPQ TNG
ekdNAwaong, mpaygatotoiBnkav opiAieg arod €idi-
KOUG ETIOTIMOVEG TWV TPLWV GOPEWYV, Ol OTIoIOL TIa-
pouciacayv To TTOAUTIAEUPO EPYO TIOU ETITEAOUV OTOV
Topéa tng Evahiag Apxatoloyiag katd ta tehevtaia
€N, wg e&NG:

Evyevia NnavvoOAn, Enikoupn KaBnyntpta MNpoioto-
pIKNG ApxatoAoyiag MNaveriotnuiou MeAomovvrioov,
AlevBuvtpla Epyaotnpiov EvaAlag Apxaloloyiag,
“To Epyaotrplo tng Evaiiag Apxatoloyiag oto MNa-
veruotnylo NMelomovvroou: Aopr, Asttoupyia Kat
MpoorTikeg”.

MNavvog I'. AwAog, Kabnyntng Mpoiotopikng Ap-
xatohoyiag Mavermiotnpiou lwavvivwy, MNpdedpog
I.LEN.A.E., “Mepiypappa kat opeia touv I.EN.A.E. Ot
€VAAIEG EPEVVEG OTIG AKTEG TNG ZaAapivog”.

HAlag Zmov&UANng, ApxaloAdyog, AvTimpoedpog
I.EN.A.E., “H vrioBpuxia €épeuvva tou |.LEN.A.E. otov
Mayaontiko KoAmo”.

Xpnotog Ayoupidng, Apxatohoyog YI.IMO.A. (M.A.),
levikog Mpappateag LEN.ALE., “Epeguva Muknvai-
KOU vavayiouv otn vnoida Modt Tou ApyocapwvikoD
(2009-2015)".

lewpylog KoutooudpAdkng, Ap. Apxatoloyiag, Tun-
patapxng YM.MO.A., yédog A.Z. tou LLEN.A.E., “YT0-
Bpuxia epevva oto NoTio EuBoiko (2006-2016)”.

Eik. 1: Zevaynan Twv QoITHTWVY 0TI QWTOYPAPIKIj-AVAOPOUIKI]
EkBeon Tou .LEN.A.E.

Tig emopeveg nueEpeG (Zappato kat Kuplakn, 5-6
MapTtiou 2016) mapouvacidotnke n pwrtoypadiki-ava-
Opopikn €kBeon tou I.LEN.A.E. 40 xpdvia katabuoelg
oe 40 aiwveg 1oTopiag, otnv otoia mPoBAROnKe To
TIPWTOTIOPO EPELVNTIKO TOL €pYyOo. To Koo Eevayn)-
Bnke otnv €kBeon amnod epeuvnTeG-PEAN Tou I.LEN.A.E.

MapdAAnAa, ipoPAnBnkav ol BpaBevpéveg apxalo-
AOYIKEG Tawvieg: Aokog. To apxaldTepo vavdyio oTov
koauo kat AtyiAgia, Navayio VI.

O1 dolItnTéG Kal To Koo Eevaynbnkav oTiq eykata-
otaocelg Kal TIG AldaKTIKEG ZUANOYEG Tou Epyaotn-
piov EvaAiag ApxaloAoyiag ano tnv AtleuBovtpla Tou
Epyaotnpiou. Emiong, eixav Tnv eukaipia va napa-
KoAouBrioouv ekTtaldeuTIKr SIAAEEN, amo Tnv apxat-
oAoyo tou |.EN.A.E. ka Muptw MixaAn, oxetika pe
Tnv pebodoloyia mov akoAouvBeital Kat ToV TEXVIKO
Kal KaTadUTIKO eEOTIAIOUO TIOU XPNOLPOTIoLEITAL OTNV
UTTORPUXI APXALOAOYIKN €peuva. H onuavtikg autn
ekdNAwon mpaypaToroonke yla mpwtn popd otnv
Maveruotnuiakn 2xoAn Tng KaAapdtag Kal amnete-
Aeoe TNV €vapén TnNG cuvepyaciag TPLWV PopEwv, e
KOLVO OTOXO TNV Tipowbnan tng Evaiiag ApxaloAoyi-
ag. H ouvepyaoia arookortei otnv evioxuon tng Ba-
OlKNG £PELVAG OE TIAVETIIOTNHIAKO TIAQIOLO KAl TNV
Sldyuon TG VEag yvwong otnVv eKNalbeuTIKA TIPAEN.

H Zovtaén

ENAAIAXIIl @ 2018
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EKmaIdeuTIKn EMiOKEYN POITNTWV
Tou MavemoTnyiou lwavvivwv
oTn ZaAapiva

210 TAaiolo Tou padrpatog “Avackadikr pebodo-
Aoyia-Alaxeipion evpnudTtwy” Tou TuRuatog lotopi-
ag kat ApxatoAoyiag tou MNaveruotnpiov lwavvivwy,
SlopyavwBnke amod tnv 616AoKoLoa EKTTAISEVTIKN
eTtiokePN, yla Toug PoITNTES Kal TIG POITATPLEG TOL
HaBruatog, oe apXaloAOYIKOUG XWPEOULG TNG ZaAapi-
vag Kat otnv e€eAlocopevn, amnod to lvotitoluto Evahi-
wv Apxatoroyikwv Epeuvvav (ILEN.A.E.) kat tnv Edo-
peia EvaAiwv Apxatotntwyv (E.E.A.) Tou YTI.IMO.A.,
YroPpuxla ‘Epeuva Zalapivog, otnv mepLloxr tou
Apévog tng KAaolknic oAng tng Zaiapivog, amo to
2aPPato 12 NoepPpiov 2016 €wg Kal Tnv AsutEpa
14 Noepppiov 2016, pe To akdAovbo Tipdypaupa:

2appato, 12 NoegpPpiov 2016

Mapouciaon Muknvaikng kat KAaoikng-EAANVIOTIKAG
Kepapelkng oto Epyaotriplo tng MNMavemotnulakng
Avaokadng Zalapivog ota ZeArvia Zahapivog (amod
TNV uttoypadopevn).

Kuplakn, 13 NoepBpiouv 2016

=Zevaynon oto ApxaloAoylké Mouaceio ZaAapivog,
kaBwg Kal Eevaynon, pe emuTornio pdbnua avaoka-
PIKAG peBodoloyiag amod tnv vroypadopevn atnv
Muknvaikr} akpoTioAn Twv Kavakiwv, ato Muknvaikéd
AQTPEVTIKO GUVOAO Kal 0To KAQOIKO-TIpWIPO EAANVL-
OTIKO TEPEVOG oTO Mupylakovl.

2epwvaplo Ymnofpuxiag Apxatoloyiag (uebodoio-
yiag kal mapovaciaong tov Muknvaiko0 vavayiou
otn vnoida Modt Tpollnviag), anod Toug apxaloAod-
youg Xprioto Ayoupién (M.A.), lev. Npappatéa Tou
I.EN.A.E., kat MupTtw) MixdAn (M.A.), yéAog Tou A.X.
Ttou .LEN.A.E. (AlevBuvth kat YrodievBovtpla tng
unoPpuxlag Epevvag oto ModL avtioTolxa).

Aevutepa, 14 NoegpPpiov 2016

2epwvaplo Mlewapxaloloyiag, Ye epappoyr| oI LTIOo-
BpLxieg €pevveg (amd tov Kabnyntr kat Atlevbuvtn
Tou Epyaotnpiov Oaldoolag MewAoyiag kat uoikig
Qkeavoypadiag tou MNaverotnuiov Matpwv MNwpyo
MaraBeodwpov).

Eniokepn otnv umoPpixia avayvwpLoTiKn Epeuva

ENAAIAXIIl @ 2018

Eix. 1. ZeAijvia ZaAapivog. Zepivapio Ymoppuxiag ApxaioAoyiag amo
Tov apxaioAdyo Xpijaro Ayoupion.

Eix. 2. ZeAijvia ZaAapivog. Zepivapio Ymoppuxiag ApxaioAoyiag amo
Tnv apxaioAoyo Muptw MixaAn.

Eix. 3. AumeAdxi ZaAapivog. Emromio pa@nua OaAdooiag lswAoyiag
amo Tov Ka@nynrij MNwpyo Mamagodwpou.
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Eik. 4. AuneAaxi ZaAapivog. EmTomo paénua yia 1ig TEXVIKEG Ka-
Taouang amo v apxaioAoyo Muprw MixaAn.

otov Alpéva tng KAaolkng moAng tng Zaiayivog,
otov ‘Oppo Tou AprieAakiou, pe emutoma pabnuata
arnoé tov Kabnyntn I'. Nanabeodwpov, Tov Kabn-
yntn I'. AwAo, tnv apxaioAoyo M. MixdaAn kat tnv
urtoypadopevn.

Xplotiva Mapapméa

ExmaideuTikni ekdpoun otov Mdpo
ka1 oto MAdi Tpoilnviag

270 TAdiolo Twv “ZupnAeboewv”, dnAadr tng ou-
vepyaoiag peta&d touv Epyaotnpiov Evaiiag Ap-
xatoAoyiag Tou MNaveriotnuiou MNeAomovvrioov, Tou
Epyaotnpiov Apxatoloyiag kat lotopiag tng TExvng
Tou MaveriotApiou lwavvivwv kal Tou IvoTitovToL
EvaAiwv Apxatohoyikwv Epevvawv (LEN.A.E.), mpay-
patotolnBnkKe 161K EKTIALOEVTIKI EKSPOWN OTOV
Mopo kat oto ModL Tpoilnviag, otig 7-9 OktwPpiov
2016.

O1 ouppeTtexovTeg doltnTEG Tou Tunuatog lotopiag,
Apxatoloyiag kat Ataxeipiong MNMoAttioptkwy Aya-
Bwv Tou Mavemiotnpiov MNeAomovvrioou gixav Tnv
eukalpia va yvwpioouv éva MARPWG €EOTIAIOUEVO
€PELVNTIKO KATASUTIKO OKAGDOG Kal va eE0IKEIWOOLV
Me TNV AelToupyia TnNG opyavoAoyiag kat Tou €181KoD
€EOTIAIOPOU O TIPAYUATIKEG OLVONKEG v TTAW. Ma-

/>

Eix. 1. Moo1. Amo Tnv mapouaiaan Tn¢ umoppuxiac Epeuvag Tou
Muknvaikou vavayiou aroug gortntég Tou lMavemarnuiou MeAo-
movvijoou.

Eik. 2. Modl. lMapouaiaan Tou TeXVIKOU £E0MAIGUOU TG UTOBPUXIAG
Epeuvag oTous @oiTnTES Tou Mavemarnuiou leAomovvijoou.

Eix. 3. Moor. MeraBaon npog Ty Bpaxovnaioa, ye 10 TaxumAoo
okdgog “AN”.

ENAAIAXIIl @ 2018
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Eix. 4. Moo1. MaBnpa emi ¢ fpaxovnoioag amo Toug Kabnyntég lav-
vo AwAo, Euyevia MNavvouAn kai amé v Apa. Xpioriva Mapaunéa.

pakoAovuBnoav Tnv vnofpLxla avaockadikn Epguva
€vog Muknvdikol vavayiou Kat GUUHETEIXAV, LTIO TNV
kabodrynon edikwyv, otn dladikaaia diaxeipiong Tou
QAVEAKUOPEVOU aPXAIOAOYIKOD OPTioU. ZUVopiAnoav
pEe Toug AAAoUG €161IKOUG CUVEPYATEG TNG LTIORPELXIAG
£peuvag, OXl ATIOKAELOTIKA apxaloAdyoug, Ol OTtoiol
ev AW £6idagav otoug PoITNTEG TO AVTIKEIPEVO TNG
gpyaociag Toug. Elbikoli emiotripoveg Kat poLtnTeg
avappxnbnkav otn Bpaxovnaida tou Modiouv, oto
uTtoBaAACal0 TIPAVEG TNG oToiag PpiokeTal To vavd-
ylo o€ Bdabog -25 €wg -40 p. Ot poitnTteS Sidaxbnkav
eTti TOTOVL, 08e0OVTAG OTA EKTETAPEVA KATAAOLTIA
TWV TIPOIOTOPLIKWYV XPOvVwv Kal tng MNMaAatoxplotia-
VIKNG Teptodou, punbnkav otnv “ApxatoAoyia Twv
Bpaxovnoidwv”, ota €idn kal otnv dlakivnon twv
METPWHATWY, pEoa and antd napadeiypara, opatd
oto nedio. H opdda eyypddetal wg pia arod Tig eAd-
XIOTEG TIoL Slepelivnoav TNV anokpnuvn B€on, petd
Tov evrtorioavta Adwvt Kipou kat Tnv avackadea
EAévn KovooAakn. TENog, €ylve emtiokePn oto Ap-
xaloAoylko Mouaoeio Tou Nopou, omou ektiBevtal
eupnuara ano tnv neploxn te Tpollivog, Xpovo-
AoyoUpeva armo tnv Mpwiun Emoxn Tou XaAkoU kat
e€ng, meplAapPavopévng tng Mpwiung Bulavtivig
eplodovu.

OL poitnTég peTpnOnKav pe TIC avTIiE0OTNTEC TNG
TPAYUATIKAG €peuvag oto nedio Kal paAlota tng
BaAdoolag, SUCKOAEDTNKAV Kal TEAIKA uTIEPEPRN-
oav eautolq. H eldikr ekTtAldEVTIKN EKSPOUN TwV

ENAAIAXIIl @ 2018

Eik. 5. [1opog. Avapvnatikij pwToypagia amo TNV EKMAIGEUTIKI
ekopopij Twv porTnTwv Tou Mavemornuiou MeAomovvijoou.

“YuunAe0oEWV” EVTACOETAL OTIC TIPOKATAPKTIKEG
6pAceLg TOU OegPIvapiou apxXaloAOYIKNG KaTaduong,
TO TIAQICIO TOL OTIoIOUL TIPOETOIPACETAL, OTIWG AVAKOL-
VWONKe oTNV ETIIOTNHOVIKI EKSAAWON yla TNV TTapou-
oiaon ¢ S1-16puLPATIKAG ocuvepyaoiag (“ZupTAeD-
oewv”), otig 4-6 Maptiov 2016 oto AudiBeatpo Tng
2xoAn¢ otnv KaAapudra.

Tnv emOTNPOVIKN €LBVVN TNG EIBIKAG EKTTAIOEVTIKAG
ekdpopng eixav ano to MNavermiotrpio lwavvivwv o
KaBnyntng MNavvog AwAog kat n Ap. Xpiotiva Mapa-
pmea (Maverotnuiakn Avackadr Zaiauivog), aro
10 I.LEN.A.E. 0 XprioTog Ayoupidng, Mevikog IMpappa-
teag tou LEN.A.E. kat AlevBuvtng Tng avaokadng
Tou vavayiouv oto MoébL, kat n MupTtw MixaAn, Eidikn
pappateag tou LLEN.A.E. kal AvamAnpwtpla At-
evbuvTpla TG avaokadng Touv vavayiov ato Maédi,
kabwg kai n Evyevia NavvouAn, AvarA. Kabnyntpla
kat AlevBouvtpla Touv Epyaotnpiou Evaiiag Apxatolo-
yiag oto Maveriotriyio MNelomovvricou.

H e181kn ekmaldevTiKr ekdpopr avaptrnnke atnv
lotooeAida Tou Turiuatog lotopiag, ApxaloAoyiag Kat
Alaxeiplong MoAtiopikwv Ayabwyv, Kabwe kat otnv
KEVTPIKN] loTooeAida Tou MNaveruotnuiou MNeAottovvr-
00U, EVW Y1a TA OXETIKA ATIOTEAECUATA EVNUEPWONKE
kal n Zuvehevon g 9ng/11/2016 tou Turuatog.

Evuyevia MNavvooOAn
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AMOAOZzH TIMHZ ZTON AAQNI K. KYPOY

To aroyevpa tn¢ Tetdptng, 4 Maptiov 2015, npay-
parornotribnke n emionun avayopevon Tou K. Adw-
vibo¢ Kupou oe Enitipyo Atddktopa touv Tuniuatog
lotopiag kat ApxatoAoyiag tou lNaveriotnuiou lwav-
vivwv, otnv AiBouvoa TeAetwv “Tewpyio¢c MuAwvag”,
e TNV rapovoia tTwv NaverioTnuiakwy Apxwy Kal
nArifogG koapou, and tnv MNavemnioTnpiakr Kowotn-
TQ, TNV NMOAn Twv lwavvivwv kat tnv ABriva. Autrj
ritav, iowg, n mAgov evéedetyugvn anodoon TIUNG
OTNV MPOOWITIKOTNTA Kal oTnVv ouUBoAr Tou K. A.
Kupou atnv npoaywyri TnG EAAnvikri¢ ApxatoAoyiag
kat lotopiag, dnAadn n oudBuun arrodoxri Tov aro
NV akadnuaikr kowvotnta.

O k. A. KUpou, dlakekplugvog énpiootoypddog Kat
eKk60TNG, 0 oroioG avabdeixbnke o€ MPWTOMOPO
gpeuvnTr TwVv vnoidwv, Bpaxovnoidbwv Kai aktwv
TOU vOoTiou EAAQSIKOU xwpou, mapapével, edw kai 30
TOUAQXIOTOV XPOVIQ, PIAOG, EVOEPLIOG UITOOTNPIKTAG
Kal moAUTIHOG ouvepydTn¢ Tou lvoTtitoUuTou, ota
riedia Twv evadiwv epevvwyv (oTov ApyooapwVIKo,
ora Kubnpa kat aAAou) kat otoug Slagopous TOUEIG
NG 6paoTnPIdTNTAG TOU.

la toug mapamnavw Adyoug, ta peEAn Tou A.2. Kat
Tou .LEN.A.E., Kal €xovtag yia moAAd xpovia “ripo-
vouIako” ouvouIANTry Toug, yUpw aro 1a ovolwdn
emoTnuovikd ¢ntripata, tov K. A. KUpou, 5€x6n-
Kav pe 18laitepn xapd tnv €idénon tne¢ arovourc,
o€ QuTOV, Tou TiTAou Tov Emitipouv AISAKTOPOG TOU
lMaverotnuiov lwavvivwv.

2TOV MapovTa Topo, oTo MAQIoI0 LIKPOU aplepwia-
TOG OTO Epyo ToU K. A. KUpou, édnuoaoievovtat: a) Ot
OUIAIEG TTOU Eyilvav Katd TNV TEAETH avayopevonsg
Tou aro tov puvtavn tou lNavemrotnuiov lwavvi-
vwv Kat Tov AieuBuvtrj Tou Touéa ApxaloAoyiag kat
lotopiag tn¢ Texvng (kat Mpdedpo tou I.EN.A.E.),
LETA TNV EVAPKTIPIA OUVTOUN TTPOOPWVNON TOU
T0TE lMP0oESpou Tou ZupBouliou Tou ISpuuatoc Ka-
6nynti k. Mavaywwtn >oukdkov, B) To Wrigioua Tou
Turiparog lotopiag kat ApxatoAoyiag, To ortoio erti-
506nke oTov TIHWEEVO Katd Ta akadnuaika Bgouia
kat y) n Epyoypagia tou k. KUpou (evnuepwpevn
uexpt o 2018), nAovola, MPWTOTUTIN KAl CUVEXWG
avéavopevn.

I. A\Aoc

Xaipetiopog Mputavewg

A&oTIpEe KOpLe Kopov,

Ek pepoug Twv Mputavikwv Apxwv kat Touv cuvolou Tng MNa-
vertiotnulakng Kowvotntag, oag kaAwoopifw eykapdla oto
Maveriotpio lwavvivwy, oe €va amnod ta MAEOV CNUAVTIKA
avwtata eknaldeuTika I6pvpaTa NG XwPag Hag.

H amoyivr) avayopevor oag oe Emitipo Aldaktopa tou
Tunuatog lotopiag kat ApxatoAoyiag tng PAocodIknG
2x0ANG tou lMNMavemotnuiov lwavvivwy cuviotd pia mpagn
avayvwpelong Tou TIOAUCHUAVTOU €PYOU KAl TNG TTIOAUTIAEL-
PNG CLYYPAPIKNG KAl EPELVNTIKNG TIPOOPOPAG 0ag.

To Maverniotrpio lwavvivwy, akohouvBwvtag Kat avadla-
pHopdwvovTag pia Suvapikr Tiopeia, TIAPAPEVEL TILOTO OTIG
BaoIKEG APXEG TNG ETIIOTNHOVIKAG €peuvag Kal SI6aoKaAi-
ag, TNG avamntuéng TG SNUIOVPYIKAG KAl KPITIKAG OKEYNG,
evw, TTapAAANAQ, TISIWKEL AKASNUAIKES KAl ETTIOTNHOVIKEG
OULVEPYACIEG PE ONUAVTIKEG TIVEUUATIKEG TIPOCWTIIKOTNTEG
TWV YPAPUATWY KAL TWV ETILOTNUWV.

Kupieg kat Kopiol,

21N onuepLvA emoxn mou, SuoTuXWwe, PoadlopileTal amnod
TNV OIKOVOUIKN KAl KOWVWVIKN Kpion 1tou dtavuoupe, odei-
Aoupeg, eEPLOCOTEPO Ao kABe AAAN dopd, va TioUPE Kal
va emiPpaBeloupe TIPOCWTIKOTNTEG TIOU, LE TO QYO0 KAL TNV
PoodopdA TOUG, AQUTIPUVOLV TNV AKAdNPAIKr KowoTnTa
Kal YEVIKOTEPA TNV KOVWVia Kat aroteAolV TipOTUTIA Kal
uTtoSelypaTa yla TOUG VEOUG ETIICTHHOVEG KAl TOUG VEOUG
avBpwroug.

To Maveruotnuio lwavvivwy €xel TN PeyAAn Tiur va evtagel
OTOUG KOATIOUG TOL ToV KUplo Adwvt Kbpou. Mpodkettal yia
€va yeyovog Tou amnotelei EexwploTh kat 1dlaitepn TiunA yia
70 I6pupd pag.

O k. Adwvig KOpou uttepPaivel Ta KAACIKA XOPAKTNPLOTIKA
€VOG akadnuaikol PEAETNTN Kal epeuvnTr, adou eival
BE€Balo oTI TO €pyo TOL armokTd tn SidoTaon €6VIKAG TIpo-
odopdgc.

Mtuxiovxog Touv Tunuatog MNoATikwy kat Olkovoplkwy Eri-
otnuwv ™G NopikAg ZXoARg Tou MNaveriotnuiov ABnvwy, o
K. Adwvic KOpou atoBavetal SikaloAoynuéva urepridpavos
yla TNV TATPLIKN Kataywyr Tou arnod tnv KOmpo kat tn pn-
TPIKN Kataywyr Tou arno to Movodévdpl Zayopiov, pe pileg
MAAloTa oToug HIeElpwTEeG EVEPYETEG.
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Eik. 1. 0 A. K. Kupou pe tnv auluyo Tou M. MmaAodijpou, e ek-
nmpoowmoug Twv Mavemarnuiakwv ApXwv, peTa Tnv TEAETIj ava-
yopeuang.

O k. Adwvig KOpou eival yevvnueEVog CUAAEKTNG Kal
eival, emiong, yevvnuEVOG EPELVNTNG TWV KPUHHEVWV
Bnoavpwv tng natpidag pag. Kat otig dvo nepirmtw-
O€IG, EKEIVO TTIOU TOV eVOLADEPEL €ival TO KOLWVWVIKO
oLVOAO TNG aTPidag Tov Kal TOL KOOHOU OAOKAN-
pov, dwpilovtag TIG CUANOYEG TOU O€ KPATIKA Kal
dnpoTika povoeia kal odnywvtag ‘EAAnveg kat &€-
VOUG aPXALOAOYOUG OTOUG KPUHHEVOUG Bnoaupolg
NG natpidag pag. Aevog refomopog Kat opelBATnG
0 i6tog, aAAd kat evog avtodUTNG AVAKAADTITEL
apPXALOAOYIKOUG XWPOULG OTN oTePLd Kal Tn Balacoaq,
npoodEpovtag otnv natpida tov SlacTAcElg TNG
lotopiag Kat Tou S1axPoVIKOU TIOALTIOPOU TNG.

Ta capdvta oAdGKAnpa xpovia, Katd Ta oToia o K.
Kupou gpyacBnke wg ouvtakTng Kal SlevBuvtng
NG edpnuepidag Eotia, anotéAeoav yia Tov idlo Eva
TIOAUTIPO Kal AANOPOVNTO KOUHATL TNG PUXNG Kal
¢ Cwng Tou.

IMOAAEG KAl ONUAVTIKEG €ival, €Tiong, Ol TIUNTIKEG
SlaKpIoELG Yla TO TIVELHATIKO £PYO Kal TNV TIVELHA-
TIKA IPoodopd Tou. 2Ta TapAravw va mPooTedei
€Va ONPAVTIKO oLYYPADIKO €PYO TIOU EXEL EKTIOVAOEL
o K. Kbpou pe B¢pata, Kupiwg, and Tov Xwpo NG
apxatoloyiag.

Odeiloupe, emiong, va ekppdoovpe, wg Maveru-
otnpo lwavvivwyv, Tnv euyvwpooLvVn Pag TPOG TOV
K. Adwvl Kbpou yta tn cupBoAn Tou, wg PEAOLG
NG ZupPouAevTikng Emitporing Tou Kowvwdelovg
I6pvpaTog “Ztavpog Nidpxog”, oTig arnodAcelg ou
eAndOnoav yla Tnv €yKpLon Kat TNV KATAOKEUH TOU
AlLLK.E.TL.T.E. “Ztavpog Niapxog” tou MNaveriotn-
Miou pag, kabwg Kal TOL ZevWVa yla TOUG CUYYEVEIG
Twv acBevwyv Tou MNavemniotnuiakol Noookopeiou
lwavvivwv.
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Eik. 2. Ekmpoowmol Twv Mavematnuiakwv ApXwv, UE TOV TIHWHEVO.
(karw ogipa, amo apiorepd) A. dwromouAog, I. KawaAng (Mpura-
vng), A. Kupou, I1. 2oukdkog, T. AApmavng) kai (dvw ogipa, amo
apiorepd) I. AwAog, 0. Mmakag, Aik. Midumn, X. ZTaupakog.

Eik. 3. ZTIyp6TUmo amo tnv emiooon Twv TITAWV 0ToV TIHWHEVO, amo
Tov lpuravn KaBnyntij k. Fewpyio A. Kayaan.

A6TIpEe KOpLe KOpov,

EK py€pouG TNG TTAVETIIOTNHIAKAG KOWVOTNTAG TOUL
I6p0patog pag, eruTpEPTE POL va oag eKGPAcW Kal
TIAAL TNV €LyVWPOOUVN KAl TIC BEPUEG €LXAPIOTIES
pag, tou SexBrikate va anoTeAeoeTe PEAOG TNG AKa-
Onuaikng pag Okoyevelag.

MapdAAnAa, kat apol cuyxapw to TuRua lotopiag
kat ApxatoAoyiag yla Tnv pwTtofouAia Tov, BEAW va
TOViow OTL TO YEYOVOG TNG ONUEPIVAG avayOpeLOnG
oag oe Emitipo Aidaktopa, anoteAei peyain Tiun yla
1o Maverotipio lwavvivwy, kabwg Ba cupmepIAn-
$Oei ora péAn tng MNaveriotnuiakng pag Kowvotntag
pia mpoowrikoTNTa TNG SIKAG 0ag aKTIvOoPBOoAiag.

2.a¢G euxapLoToLpeE!

ewpytog A. Kapaing
KaBnyntng Apxaiag EAAnvikng @ihoAoyiag,
MpUtavng Maveriotnpiou lwavvivwy
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IMANENIZTHMION IQANNINQN

YHOPIZMA

TOY TMHMATOZ IZETOPIALZ KAI APXAIOAOI'TAZ
THE PIAOZOPIKHE EXOAHE

TYXHi ATAOH:
PYTANGIONTOE <H T0 SN IGANNNOIZ NAN<TIZTHMIO:
TEQPTIOY AHMHTPIOY KAWAA

KOZMHTEYOYZHE <N THI $IACIOGIKHI ZXOAH
AIKATEPINHE BALIAEIOY AIAMITH

F‘P<><AP€)’NTOZ SN TOITMHMATI ISTOPIAZ KA APXA'O/\OUAZ
XPHITOY IQANNOY ZTAYPAKO

SIZHTHIAMENOY A€ TOY KASHTHTOY
IQANNOY I'EQPI'IOY AQAOY

CACIEN OMOOYMAT T TMHMATI,
€N€laH

AAQNIX KYPOY TOY KYPOY,

ANHP <y N¢dYKQE KA THN THE APXAICAGTIAZ y¥IOpONON <NUSTHMHN OTPHPOS <PANAN KAl
NPOITATHE METAZ ANAMCASIKTAL IAlAI A< TA TOY AITAISY KAl TA THE NCACNONNHESY SMHAAIA,
AKTAZ KAI NHZIAAZ <MMEAQS <p<YNON. MySTHE €kNIPEIHE Oy NAY<TAI €p<yNAIZ KAl SYTTPABAILL.
ACKNOZ NONQN KAI THN TON NEN <pE/NHTON ZYTKPOTHIIN NOAAANAQE €NIZXYON, TETONEN
YNOALITMA TOY T¢ KAARS KAl ¢YTAKTOAZ MOATEY<ESAL €NENep TN T¢ TEXNQN KA TEAMMATON
ZHAQTHE QM. THE YVIZTHE TON TIMQA €N THi €AYTOY NATPIAI HEIQTAI

EINNAINEZAI AYTON KAI THE APXATOAOTTAZ
EIIITIMON AIAAKTOPA ANAAEIZAI
TO A€ VHPIZMA TOAS €12 MEMBPANAN ANATPAYAI KAI TON TOY TMHMATOZ IZTOPIAZ KAl APXAIOASTIAZ
NPOSAPON €N THi AleOYEH Trit METAAHI ANATNONTA KAl TAZ TIMAZ ANSINONTA €NACYNAL AYTSu
Hi AN HMEPAIH ANATOP €212 TENHTAL KAS" A NENOMIZTAL

<TENSTO €N IQANNIOIZ THI TETAPTH: TOY MHNOE MAPTIOY
<T€l AIZXIAIOZ T ACKATE! NeMNTE

O IIPOEAPOZ TOY TMHMATOZ IZTOPIALZ KAI APXAIOAOITAX

XPHITOZ IQANNOY ZTAYPAKOZ
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‘Enaivog Adwvisog K. Kopou

I I onuepvh avayopevon tou K. Adwvidog K.

KOpou wg Emutipou Alddktopog, YeTd amnod

elorlynon tov Topéa ApxaloAoyiag kat opo-
dwvn anoddaon Tng IN.Z. Tou Tunuatog lotopiag kat
ApxatoAoyiag, (kat) ye tnv opdbupn cuvaivean TG
Koopnteiag tng @AocodIknic ZxoAng kat Tng Mpu-
Taveiag Tou MNaveriotnuiov lwavvivwy, cuviotd arno-
6oon kKopudaiag TIPAG oToV EYKPLTO dnpoactoypddo,
ouyypadeaq, ekdOTn, dwpnTr, 0ELOEPKN apXaloyvw-
OTN KAl TIPWTOTIOPO KAl AKATATIOVNTO EPELVNTH OTA
nedia tng Apxatohoyiag kai tng lotopiag.

2TO TTAQIOLO TNG ONUEPLVAG TEAETNG, Hou bivel 1dlaite-
pN Xapd n eukaipia va ekdpwvrow, anoPe, tov Enat-
VO TOU TIHWHEVOU, EVOG SLAKEKPLIPUEVOU CUPTIOAITN
pag, ABnvaiou kal Hrtelpwtn, pe evputatn EAANVIKN
kat Evpwraiki nawdeia, pe onpavTikotatn Kal ava-
YVWpLopEVn cuBoAr otnv Tipoaywyn tTng Epeuvag
kal TnG Emotripng kat pe moAvoxidr TVELPATIKN Kal
KOLWVWVIKH 6pactnplotnTa.

O k. Adwvig K. Kbpou (Eik. 1), yévog nmalatdg An-
VAIKNG OIKOYEVELQG, YE TIATPIKA KATAywyr amno tnv
Kompo kal untpikr kataywyn anod tnv ‘Hrepo, emne-
666n amo veapdg nAikiag otnv dnuocioypadia, petd
ano ornoudeg otn Nopikr) ZxoAr tou MNaveroTtnuiou
ABnvwv Kal TNV AfYn tou rttuxiov MoArtikwy kat Ot-
KOVOUIKWV Emiotnuwyv, kal anetéAeoe tTnv Tpitn ye-
ved TnG ABnvaikng Epnuepidog “Eotia” (1Sloktnoiag
TNG OLKOYEVEIQG TOV), TNG HAKPOPLOTEPNG, CLVEXWG
ekOI60PEVNG, KABNUEPLVNG EPNUEPISOG TNG XWPAG
pag, otnv ormoiav cuptAnpwoe eudoOKIun Bnteia 40
mepirou etwv (Uéxpl To 1997, EK. 2).

MapaAAnAwg, €€ atiag Tou MpwLpou TTaboug Tou yla
TNV €peuva Kal Tnv ApxatoAoyia, amno MoAL evwpig
€YVWPLOE Kal cLVOEBNKe pe kopudaioug EAANveG kat
&Evoug apxatoAoyoug (tov Newpylo Zwtnpiov, Tov
lwavvn Manadnuntpiov, Tov Znupidwva Mapiva-
TO Kal Tov Michael Jameson), xaplg otoug omoioug
€Nae TNV EEWTTIAVETIIOTNULAKT] TOU OPXALOAOYIKH KAl
LOTOPIKN TtaLdEia Kal TNV TIPpWwTn evepyo kabodrjynon.

2TNV CUVEXELQ, ETIL YIOO Kal TIAEOV Alwva, O TIHW-
MEevVOoG, wg “ixvnAATNG Tou apeABovtog” (Katd Tov
€00TOX0 XAPAKTNPLOPO Tou agipvnotouv Kabnyntn
kat AkadnuaikoL Znupidwvog lakwpidn), mpayuato-
TIOINOE TIPWTOTIOPIAKEG KAl EKTETAPEVEG EPEVVNTIKEG
TIEPINYNOELG, PE OLUVOSOLTIOPO KAl CUVEPYATN TOV CUM-
pabntr touv Anuntpo N. Aptépn (Eik. 3), oe vriooug,
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Eik. 1. 0 Adwvig Kupou ag pia amo 11§ maAaioTepes EPEVVNTIKES
e&opurjoegig Tou, aTo Apyaviarav.

Eix. 3. 0 Adwvig Kupou kai o Anuijtpiog ApTéuns, o€ akTij Tou Za-
pwvikoU (TéAn dekaetiag Tou 1990).
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e —

Eix. 4. Emavw aro Tpexavriipr “KaAokupa”, atig Zméroeg: 0 Adwvig
Kupou kar o Anpiitpiog ApTépng, pe To mAljpwya (6ekasTia Tou
1980).

vnoideg, Bpaxovnoideg kKal akTES Tou voTiov EANadI-
KOU XWPOU, OUXVA O QuXUNEA Kal aeva ToTtia Kal oe
duompooiTa anokpnuva onueia, Tou Bpiokovtav oto
“arupoPAnTo” TNG €MionPNG €peuvag, eVIOTICOVTAG
mANB0o¢ (oiyoupa TIOAAEG SEKADER) APXALOAOYIKWV
B€0ewV TWV TIPOICTOPIKWY KAl IOTOPIKWYV, 16iwg &€ Twv
Mpwtopulavtivwy, Xpovwv, YIa TIG OTIoIECG TIPOCEDEPE
TNV TIPWTN TEKUNPIWoN Kal epunveia.

O1 8vo gpevvnTeg, “Aldokoupol” Kat oTig Baldcoleq
€§0pPUNOELG TOUG, XpnalpoTiololoav dladopa PIKpa
TAWTA PEaq, OXL TAVTOTE TTOAD aodaAr], KArola Ta-
XOTAoa okadn, aAAd Kupiwe To BPUAIKO STIETOIWTIKO
Tpexavtipl “Kalokupd” 1dloktnoiag Kopou (Eik. 4).

Me TI¢ moAveTeig 6epeLVNOELG TOU OTOV XWPO TOL
KoptvBiakov, Tou Apyooapwvikou Kal Tou MupTtwou
MeAdyoug Kal PE TIG TEKPNPLWHPEVES HEAETEG TOU, O K.
Adwvig Kbpou vriApée, yia Tnv EANGSQ, o elonynTng
™G ApxaloAoyiag Twv Bpaxovnoidwv (Tpnuatog,
BePRala, TG evpLTEPNG NNOWTIKAG Apxaloloyiag
NG Meooyeiou), ol oToieg mapépevay oTo TEPIBWPLO
Kat aroteAoloav OUCLACTIKA insulae incognitae Tng
QAPXALOAOYIKAG €peuvag, TipoPdaAlovtag Tnv onuacia
TOUG, OE OXEON ME TIG TIOIKIAEG apXaieg KAl VEWTEPEG
XPAOEIG TOUG, KAl LTTOSEIKVOOVTAG GTOUG VEOUG ap-
XaloAdyoug Eva Aautpo, kal d0okoAo BERala, edio
EPELVNTIKNAG §pACTNPEIOTNTAG.

Avabdeixbnke, katd KuploAe€iav, oe kopudaio epev-
vnTA, MeCOTIOPWVTAG EMAVEINNUPEVWG OTIG LPNAO-
TEPEG KOPLPEG ToL Mopov, TnG Yépag (Ek. 5-7),
Tou AOKOU, TwV ZTETOWV Kal Twv vnoidwv Tng €u-
pUTEPNG TIEPLOXNG, o duoBata peEpn, OTIOL HOVOV
OpPKLOPEVOL apxaloAoyol ediov prmopovoayv va Tov
akoAouvBrjoouv.
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Eix. 5. 0 Adwvig Kupou atnv kopueij Tng Taoupmag g Ay. Mapivag
ornvYopa (8.4.2010)

Eix. 6. Ztnv mepio)ij Tou Muknvaikou uépopacTeuTIKoU Epyou OTOV
Ayio NikoAao 1n¢ "Yopag: Adwvic Kupou, ZmijAiog ZmnAiwTng, Xpij-
oro¢ Ayoupiong (1999).

Eik. 7. Ztnv kopu@ij Tou Epe atnv "Yopa: lavvog AwAog, Adwvig
Kupou, Xpiariva Mapauméa (apxég Avyouarou Tou 2007).

-

Ao TOug PWTOUG AUTOBUTEG, EMIOOBNKE KAl OTNV
urtofBpuxa épeuva (EIK. 8), SlateAéoag pélog, amod To
1960, Tou TpwTou IvatitovTou YToRpuxiwv Epeuvwy,
evw apyotepa (aro 1o 1990 kal petd) ouvepyaocdn-
Ke oTeva pe To lvotitolto Evaliwv ApxaloAoyikwv
Epeuvvwv (I.LEN.A.E.) oTig peyaheg uttoBpUxLEG Epeu-
VEG TOL PopEa AuTOL OoTOV APYOCAPWVIKO KAl TNV
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Eix. 8. 0 Adwvig Kupou, pe aToAlj Karaduang, ae pia amo TG mpwTES
umoppuxIEG EEEPEUVIIOEIG TOU.

Eix. 9. 0 Adwvig Kupou, pe Tov MNavvn ZakeAAapdxn kai ouvepyareg,
ornv avaokaij Tou Mivwikou 1pou kopuijg atov Ayio Fewpyio Tou
Bouvou, ara Kubnpa (apxég ockaetiag Tou 1990).

g ¥ S o )
li B A B LY

Eix. 10. Ztov Ayio lcwpyio Tou Bouvou, ota Kubnpa: Adwvig Kipou
kai Favvng ZaxeAAapakng (apxég ockacriag rou 1990).

Avtidpayovépa Kubrpwy, pe tnv “Kalokupd” wg
okAdog vrootnpiewd.

To KUpLO OTOIXEIO TIOL XapaKTNEICel TOV AvBPWTTO Kal
Tov gpeuvnTn K. Adwvi K. Kbpou eival To yeyovog oTl
€Tl dekaeTieg, pe peydn mpobupia kal avidloTEAELQ,
KOLVOTIOLOUOE QUECWG TIG AVAKAAUYPELG TOU OTOUG
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KaTtd TOToug uTteLBLVOLG aPXAIOAGYOUG Kal AAAOULG
€PELVNTEG, TIPOOPEPOVTAG oTabepd TNV SIKN TOL
ouvdpopn Kal evBdppuvan, e TNV CLUVEXN TIPOTPOTIN
yla avaAnyn, and PEPOoug TOUG, CUCTNUATIKAG EPEL-
VaG Kal HEAETNG.

Ao TIG eKATOVTASEG apXAlOAOYIKWV BECEWY TIOU
uTtedel€e, TIOANEG oTABNKav TIEPLOCOTEPO N AlyoTE-
PO “TuxePEG” Kal AAAeg “atuxeq”. A&iCel, mavtwg,
va TovioBei OTL 0 OPLOPEVEG ATIO AUTEG, OTIWG OTO
MaAaloABikd, MeooABiko kal NeoAlBiko ZmnAato
®pdyx61L Tng Eppiovidog, oo acvANTo MIvwIKO lEPO
Kopudr g atov Aylo Mewpylo oto Bouvo Twv Kubrpwv
(Elk. 9-10), otn vioo Aokd Tou ApyoAlkoU Kal oTn
Bpaxovnoida Maéb1 tng Tpoilnviag, eykavidobnkav,
ard EAANvIKEG 1} O1eBveiG epeLVNTIKEG OPABEG, Kal
e€elixBnkav peydla avackadlkd mpoypaupata, Ye
ONMAVTIKOTATA ATOTEAECUATA KAl KABOPLOTIKA TTopi-
opata ya tnv Bewpnon tng EAAnvikng MNpolotopiag.

QG CUAAEKTNG, amod TNV MaldIkA Tou NALKIa, apxaiwv
voplopdtwy, otabuiwy, eloitnpiwv Kat AAAWV avtl-
KEIPEVWVY SladOpwV TEPLOdWYV, TIPOEPXOUEVWY ATIO
OIKEG TOU OWOTIKEG TIEPICUAAOYEG I ATTO AyOopPER, Yla
€BvIKoUG Adyoug, Pe Kab’ oAa vOULIPo TPOTIO Kal Je
OKoTIO TNV dwped, Kal £xovtag AdPet kpatikr adela
ouLAAoyea amod 1o 1970, e€elixbnke, ouv Tw XPOVW,
o€ APLOTO YVWOoTN TWV EKSOTEWV TWV apxaiwv EAAN-
VIKWV TIOAEWV Kal Twv BuCavTivwv voplopdtwy, wg
Kat {NTNUATWY VOULIOHPATIKAG KUKAOdOpIiag, Exovtag
Kal 0 i610¢ 0AOKANPWaoEeL Kat SnPocleDoEL GNPAVTIKO
aplBd TPWTOTUTIWY CXETIKWY PEAETWYV, OTIC OTIOIEG
ouvéudlovtal pe eudun Kal LITOSELYUATIKO TPOTIO
VOULOMATIKEG HAPTUPIEG KAL LOTOPIKEG TIANPOPOPIEG,
HE OTOXO TNV EpPNveia Twv dedopévwy Kal TNV cuva-
YWYr CUPTIEPACHUATWV.

Mavtote €bete, Kal BETEL, pe yevvalodwpia, TpApATa
TWV CUAAOYWV TOUL N HEPOVWUEVA apxaia atnv Sia-
Beaon Twv €PELVNTWV Yla EKTIOVNON Kal dnpoaoieuaon
HeEAETWYV, TIPOOhEPOVTAG APEIOWE TNV CLUVOPON TOU
Kat cLPPAANOVTAG PE TIC YVWOELG TOL OTNV Kataypa-
&n kat eppnveia Toug.

Ev TéAel, SlakpiBnke Kal pe TIG SwPEEG TOL PEYAAWY
OLVOAWV — EVOTNTWV TWV APXALOAOYIKWY GUAAOYWV
Tou o€ evvea (9) KPATIKA PouaEia.

H epeuvnTikn §pdon tou K. Adwvidog K. Kbpou ota
Xepoaia kat Baraoala rnedia, n ormoia, yaiiora, cuve-
xiCetat apeiwtn, cupmAnpwveTal aro pia av&avopevn
gpyoypadia. 'Hén, To oAV a§loAoyo dnuoacievpe-
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Eix. 11. To e&wouAAo Tou A’ Tépou Tou pyou Tou Adwvidog Kupou
"3T10 XTaUpPoopopi Tou ApyoAikou" (1990).

Vo €pyo Tou cuykpoTeital amod: nevrte (5) BIPAIa, pe
YVWOTOTEPO EKEIVO PE TITAO 2TO 2TAUPOSPOLIL TOU
ApyoAikoU (tou 1990), BpaBevpuévo amd tnv Aka-
Snuia ABnvwv (Eik. 11), To omoio amoteAei €dw Kal
25 xpovia TOAUTIPO Kal avavTikatdotato odnyo yia
TOUG aPXAIOAOYOUG TToL epyAalovTal oTnV TIEPLOX] TOL
ApyocapwVvikoD, aAAd Kal arto 35 Kal TIAEOV PEAETEC,
LTIO popdnv ApBpwv oe TIEPIOSIKA Kal GUANOYIKOUG
TOPOoULG, | avakolvwoewv oe Slebvr ouvedpla, pe
MPWTOTUTIN, TAVTOTE, BepaToloyia arod tnv Apxal-
oloyia kat loTopia Tou voTidTEPoL EAAaSIKOU Kal vn-
OlwTIKOL XWwpou, TEpayv, Befaiwg, Twv ekatovtadwv
Snuoactoypadikwyv Apbpwv Kal oXoAiwv Tou.

Mepa amod TIG TTOAAEG TIUNTIKEG OLAKPICELG TIOL EXEL
AGBel yla TNV TIOAVETH epeuvnTIKA §pAon Tou Kal Thv
TIVELPATIKN TIPoodopd Tou arnod WpLATA, ETAIPEIEG,
OLAAGYOULG Kal drpoug ava tnv EANASq, 1dlaitepo
YEYOVOG OTO TAQCL0 TNG Avayvwplong tTng mpoodo-
PAG TOL ATO TNV KOLWVOTNTA TWV ApXAlOAOYwV Kal
TWV LOTOPLKWV, ATIOTEAECE TO TPIAPEPO APXALOAOYIKO
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Eik. 12. 0 Adwvig Kupou, pe opdda goirntwv Tou lMavemarnuiov
lwavvivwy, aTo mAaioio ekmaioeuTIKIiG EKOpopIs, aro Mouacio
Zmerowv (Marog 2004).

ouvedplo EMNNAGAON, mou opyavwBnKe, TIPOG TRV
Tou, otov Mopo (7-9 lovviou 2002), pe mpwToBoLAia
Tou Afpou Mépou Kal TG ApXaloAoyIKNG YTinpeaoiag.

2TO TIAQiOLlO TNG avayvwplong Tng cVUPBOANG Tou
oTtnV MPowbnon TNG MPWTOYEVOUG LOTOPIKO-aPXALOo-
AOYIKNG €peuvag, a&ifel va ToViooupEe KAl TO OTOIXEIO
TNG OLCLACTIKAG CLVEPYAOTIAG TOU YE PEAN ToL Tun-
HOTOG pag, maAaloTePa aAAA KAl VEWTEPQ, HEXPL KAl
onpEPQA, Kat TnNG TIOAUTIAELPNG CLVEPOUNG TOU OTA
diadopa nedia Twv epevvwyv Toug (EK. 12).

TéNoG, odeiloupe va eEAPOVPE TO KOIVWDEAEG EPYO
Tou K. Adwvidog K. Kbpou, To omoio adopd apeco-
Tepa otnv Hmelpo, otnv moAn Twv lwavvivwy kat
oto MNaveriotpid pag. H onuavtikr cupBoAn Tou,
oe Kolvwdeleic Spdaoelg otov Xwpo tng Hrmeipov,
Kat 6x1 povov AOyw TNG amTEPNG COLYYEVEIAG TOU PE
TOUG €BVIKOUG EVEPYETEG, TOUG Helpwteg adeAdouc
Pilapn, €xel ekppacbei p€ow: a) Tng Bnteiag Tov,
emi dwdekaetia (1996-2009), otnv 5peAr) EAANVIKN
2uppouAeuTikn Emitpornn touv Kotvwdeloug 16p0-
patog “Ztavpog 2. Nidpxog”, katd Tnv SIapKela TnG
oroiag eykpibnkav kat vAorotrenkav and to I§pupa
peiCova €pya, onwg to ALK.E.MN.T.E. “ZTavpog 2.
Nidpxog” Kat 0 EEVvag TwWV CLYYEVWY TwWV AoBeEVWV
Tou Maverotnuiakod Noookopeiou lwavvivwy, B)
€Miong, Y€ow TNG ouveXI(OPEVNG CLUPIETOXNG TOL OTO
A.Z. Tng Pilapeiov EKKANGCLAOTIKAG ZXOANG Kal TOL
Pilapeiou I16pvpatog, kat y) TEAOG, pEow TNG Swpedc
TOL GLVOAOUL VOUIOPATWY TNG apxaiag Hrmeipou kat
Opopwv Teploxwv oto Apxatohoyikd Mouaceio lwav-
Vivwv Kat TIOAUTIPHWY OLIKOYEVELAKWY KEWWNAIWV oTnV
Etalpeia Helpwtikwv MeAetwy, Tng omoiag eival
Enitipog Etaipog.
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A&oTipe K. Kbpou,

KaBwg oag vnodexopaote, wg Enitipo Ailddktopa,
oTIq Ta&elg Tou Tpruatog lotopiag kat ApxatoAoyi-
ag tou Maverniotnuiov lwavvivwy, og avayvwplon
NG peiCovog mpoodopdg oag otnv Epevva kat otnv
Eruotrun kat tng ev yével kowvwviknig 6pdong oag,
eipaote BEPRatol 6TL Ba cuvexioeTe TO CLYYPAPIKO, TO
TIVEUPATIKO KAl TO KOWVWOHEAEG 0AC £PYO Yla TIOAAA
akopn xpovia, mapdAAnAa pe TIC EPELVNTIKEG dla-
OPOPEG 0aG TIPOG TIG AKTEG KAl TIG vnoideg Tou Apyo-
OQpPWVIKOU Kal TOU TIEPLyVPOU ToU, WG AAAog Oduo-
0oeUlg (Xwpig, OPWG, va EXETE £0€EIG TOV VOL CAG OTNV
18akn), oe avalrTnon vEwv AyvwoTwy apXalOAOYIKWY
B€oewv 1 Ye TNV EMIOTPOGN 0AG OE TIAAALEG, OTIWG
To epacpévo Kalokaipt (tov Abyouato tou 2014),
€ TNV CLPPETOXNA 0ag og veéa SleBvr SIETIIOTNHOVIKN
arnooToAr, ota vepd Tou ApYOAIKOU, PE KOPLO PETovV
€va LTIEPOLYXPOVO NALaKO okAdOoG TUTIOL catamaran
pe tnv ovopacia “Turanor Planet Solar” (Ewk. 13), yia

Eix. 13. To nA1ako okagog Tumou catamaran “Turanor Planet Solar”.

Eix. 14. 0 Adwvig Kupou pe Tov KaBnyntij Julian Beck Tou Mavemi-
ornuiou Tng eveung, emdvw aro okdpog “Turanor Planet Solar”
ornv mepioxij ¢ KoiAdoag ornv Apyolioa, pe tnv TomoBeaia Tou
ZnnAaiou ®payx6i oro fabog (Auyouarog 2014).
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TOV eVTOTIOHO TOL KataPBubiopévou NeoAIBIKOD OLKL-
opoU otnv BaAdoola TePLoxr TOU TIPOICTOPIKOD OTIN-
Aaiouv ®payx6L tng Eppiovidog (Eik. 14), ou vniipée
TO TIPWTO Kopudaio oag eLpnua Kat n apetnpia g
Sladpopng oag, plv arod 60 akpPwg xpovial

[Mavvog I'. AwAog

KaBnyntrg Mpoictopikig Apxatoloyiag
Maverotnuiov lwavvivwy,

AlevBuvtng Topea Apxatoloyiag

kat lotopiag tng Téxvng

Adwvig K. Kbopou- Epyoypadia
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1686 — OpAwdika 1770)”, nep. MeAomovvnoiakd, Toy.
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45. Kopou, A. K. urto €kdoon: “Av €xelg Txn dtapaive...
To XPoVIKO TNG avakaALPews Tou MivwikoU lepol Ko-
pudng atov Aylo Newpylo oTo Bouvd twv Kubrpwv”,
TiunTikogG Towog yia tov Apn ToapaBdomouvio.

46. Kopovu, A. K. uttd €kdoon: “H EBvikr Avtiotaon otnv
Yépa (1943-1944)”.

Aladopa apbpa

2elpd apbpwv oe BIBAia, epnuepideg, aAAd Kal Keipyeva
oe ekdnNAWaoelg yla Toug “Kaldoa”, Tn yvwaotr GuAr Tou
lvbokavkdoou, Toug oToioug eixe emnlokedOei Katd Tnv
Sekaetia 1985-1995, avixvevovtag Tiq piCeg Toug amo tnv
apxaia Baktplavr Twv ZeAeuKIdwv, aAAA Kal TNV anwTtepn
ouyyévela (2" xiketia 1. X.) pe Ta Kavkaolava peTavaoteu-
TIKA TTANBLOIaKA KOpaTa pog Mikpd Acia kat BaAkavikr).

Emniong, 6ekadeq apBpwv Kat ekatovtadeg oxoAiwv mo-
AITIKOU TIEPLEXOUEVOL KATA TNV eTti 40 Xpovia Bnteia Tou
WG oLVTAKTN Kat dlevbuvtn TNG KaBnpepvng epnuepidoq
“Eotia” Twv ABnvwv (ouvtaktng 1962-1973, dievBuvtng
1973-1997).

2uvevteLEelg

Moupvapa, M., “Adwvig Kopou, O xvnAdtng Tou napeAbo-
vtog”, MNeplodiko K, Ap. 674, 30.4-1.5.2016, 30-36.

Popatoou, A., “Adwvig Kbpouv, ‘Otav n Anpoactoypadia
ouvavtda tnv Apxatohoyia”, lMeptodikd ApxatoAoyia kat
Texveg, TeLy. 123, Anpidiog 2017, 4-17.

Keipeva yia tawieg “vrokupavraip”

Muotikad Touv Xpovou. Tawia “vTokupavtaip” mapaywyrg Tou
2UAAOYou OoAoywv Yopag (onvoBeTng Aeutepng Xapw-
vitng), ye B€pA TIG aPXALOAOYIKEG AVAKAADYELG KAL TA OXETL-
KA LlOTOPIKA yeyovoTa oTa vnold Tng "Y&pag Kal Tou Aokou,
and tnv npoiotopia pEXPL kal TNV rpwtoBulavtivr) Tepiodo.

2elpd “vtokupavTaip” oe TNAEOTITIKEG eKTIOUTIEG (Movo-
yeauua, Nuxtepivog taéidiitng K.A.) otoug otabpoug Tng
EPT, Tou MEGA, tou ANTENA, tou ALPHA K.4., pe Bpa
N Snuoctoypadikn Tou oTadlodpopia oe cuvapTnon pe
TNV LOTOPIKN TTopeia TG epnpepidog “Eotia” kal To mepag
NG maAatag texvoloyiag (Avoturia — otepeoTuTia) oTNV
TuTtoypadia Twv epnuePIdWV.

(Z0vtagn Epyoypadiag: X.M.-T".A.)

17



Mwpyog KoutooupAdkng

YroBpuxia Avayvwplotikr) ‘Epeuva oto Notio EuBoikd, 2010-2016. Mépog B’: Aaupewtikr) — Notia Kapuotia

YmoBpuxia AvayvwpioTikr ‘Epeuva oto NoTio EuBoikd, 2010-2016

Mépog B': AaupewTikij — NoTia KapuoTia

MNnwpyog KoutooudAdkng

Eloaywyn

T 0 tapov apbpo anotelei To SeUTEPO PEPOG

TOUL OpOTITAOU ApPBpoL oL dNUOCIEVTNKE

otov SwdEKATO TOPO TWV Evadiwv Kal TiepLe-
XEL TNV oUvoYn TWV ATIOTEAEOUATWYV TNG ETIPAVELD-
KNG €peuvag mou dlevrpynoe To lvotitouTto EvaAiwv
Apxatohoyikwv Epeuvwv (ILEN.A.E.), oe cuvepyaaia
pe tnv Edopeia Evaliwv Apxatotritwy (E.E.A.), oe
em\eypéveg eploxeg Tou Notiouv EuPoikou, katd ta
€tn 2010-2016. 210 TponynBEV, TIPWTO PEPOG TOL
ApBpou, eKTEBNKAV TA ATIOTEAECUATA TWV EPELVWV
OTO VNOWWTIKO cUPTIAEyA Twv MNeTaAlwy kKat Tnv Ma-
kpovnoo (KoutooudAdkng 2017). 1o apov Keiuevo
rnapouctalovral Ta arnoTeAEoUATA TNG AVAyVWPLOTL-
KAG €PELVAC OTIC TIEPLOXEG TNG AQUPEWTIKAG KAL TNG
Kapuaortiag.

H eupUlTtepN TepLoxn TnG AaupewTikng diepeuvrOn-
KE KUPIWG KATA TNV EPELVNTIKN TIEPIOSO TOL £TOLG
2012, pe TnVv emxelpnolakr BAon tng €peuvag eyKa-
TEOTNUEVN oTov 6ppo BabBu AuAdkt Makpovrioou. H
Slepelbivnon Twv aKTWwV NG AAUPEWTIKAG dev ATAV
e§aVTANTIKN, TIEPLOPIOTNKE KLPIWG O PEPEG KATA
TIC OTIOIEG Ol KAIPIKEG CLVONKEG dev EMETPETAV TNV
die€aywyn katadvoewv otnv Makpdvnoo Kat efe-
AixBnke Kupiwg oe NdN yvwoTEG BEoelg Kal vavayla
anod nmalaotepeg avtoPieg tng E.E.A. § og vava-
yla, Ta omoia eixav vnodelxBei katd To MapeAbov
KAl TWV OTIOIWV EKKPEPOVOE AKOPA N TaUTOTIoinaN.
EvtoTioTnkav ] EMavevtoTioTnKav Kal TEKPNPLW-
Bnkav TEvTe apxaia vavayla mou eKTeivovTal oe va
peyAAo unkog akTng, arod to ByEb Kepateag ewg
kat tnv Maidovpodpavépa Aavpiou (Eik. 1). Emiong,
SlepeuvnBnke 0 BAAACGCLIOG XWPOG EPTPOCBEV TOU
2ouviou, otnv {wvn Twv 25-40 PETPwV, TIPOG EVIO-
TILlopO TBavoAoyoupevou vavayiov apdopewv atnv
TEPLOXN, XWPIG N pooTtidbela autr va arodépel Be-
TIKA anoTeAeopara.

a) Zouvio — AavpewTik — Oppog AackaAelov

H dkpa Zo0vio, To VOTIOTEPO Onpeio TNG ATTIKAG YNG
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Kat utd pia évvola tng idlag Tng ABRvag!, anote-
Aoloe Slaxpovikd éva opdonuo yia TV vavotrAoia,
Kabwg xwpiCel Tov ELPOIKO amd Tov ZapwviKo KOATIO
Kal Bpioketal oe Apeon, ontikn enadn pe Tig fopet-
oduTikeG KukAdadeg. Alakpltr) amnod peyAaAeg anoota-
OEIG KAl APeaa avayvwpiolpn Adyw tng UTIApENG Tov
apxaiov vaol, amokaAeital Ewg Kal orpepa otnv
VAUTIKI apyKO e TNV ovopacia Kapo-KoAwveg. Tav-
TOXPOVa aroteAovoe pia mpowBnuevn vauTikr Bdon
yla Tov ABnvaikd otolo (Kenny 1947, 194-200), n
onoia e6aodalile, oe cLVONKEG TIOAEOL, TNV ATIPO-
okotitn Tpododoacia Twv ABnNvwVA. ETimAEoy, cuvl-
oToLOE TO GUGCIKO OPLO TWV VAUTIKWY AyWVWV TIOU
Slopydavwve n TOAN Twv ABnvwv (Avaiag 21.5. Hpo-
60T10¢ 6.87) kal arnoteAovoe €va orua, TO OTtoio KABE
ABnvaiog vauTikog Tepipeve va avtikpLoel, Kabwg
n 6€aon Tou ATav CUVWVLKN e TNV ETIOTPOdN OTNV
TOAN (Zod. Aiac 1215-1222). TéNog, Mpooedepe
€va OXETIKA aoPaAEG KATadLylo, OTO GUCIKO AlPAvt
Tou SlapopdwveTal oTnNV SUTIKN TIAELPA TOU AKPW-
Tnpiov®. H Alpevikn autr eykatdortaon miow amnd to
200VIO XpnolhoTololvTav €wg Kal PExpL mpoodata
WG aykupoPoAlo, oTav oL Bopelol Avepol Kablotolv
Tnv TtAevon Tou EuPoikol kavaAlov r tnv €§0do oto
Awyaio duokoAn (Young 1941, 167. Dinsmoor 1970,
5. Mamnaxatdng 1974, 82. Morton 2001, 111).

21N OLVEXELQ, TA TIAPAALA TNG VOTIOAVATOAIKNG AT-
TIKAG, TIOALOXION Kal WG €Tl TO TTAeioTOV Bpaxwdn,
oxnuartiouv Tpog ta Popela pia cuvexn oelpad, pi-
KPWV Kal peydAwv oppiokwv. O Ztpdpwv (9.1.21-2),
Tagidevovrag ano tov Melpaid yopw aro tnv ATTIKNA,
avadEpel JOVO CLVOTTITIKA TNV TIEPLOXN WG a&ldAoyo
éAuo, mpLv Tov Ooptkod Kat Tov MNMotapo, xwpig va
UTIELCEPXETAL OE AETITOPEPEIG TIEpLypadEG. H akTo-
YPaQuun arnod 1o ZoUVIo eKTeiveTal yla Tpia mepimou
VAUTIKA pilla pog ta BopeloavaTtoAlkd, €wg TNV
dkpa Dovidg. Zto Sidotnua avto oxnuatiCovral Svo
PuoIkESG eyKOATIWOoELG. H voTIa Kal peyaAlTepn Ta-
pépelve yvwoth wg MacaApdvt kat vttApée Epav
ndong apdBoAiag €vag onpAavtikog otabuog kat Al-
pévac®. Eival éva TtoAl KaAd TipOCTATEVHEVO PUOIKO
AlpAvL, TO oroio TipoodEPel AOPAAEG ayKLPOROALO
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yla 6AoUG TOUG Kalpoug, Pe e€aipeon Toug VOTIOUG
avepoug (TCahag 1994, 284). BplokoTtav og auean
YEWYPAPIKN OLVADELA |UE EPYATTNPIAKEG EYKATAOTA-
o€lg Kal TNV Ayopd Twv ZaAapviwy Kal, Katd Toug
EAANVIOTIKOUG Xpovoug, paivetal 6TL anoteAoloe
TOV ONPAVTIKOTEPO OIKIOUO TOL Z0ouviouv, TiBavov To
KEVTPO TOL apxaiou dripou (ZaAAiwpa-OKovopdkou
1979, 169-71. Traill 1986, 25). 'Exouv emionuavBei
ixvn ano vewpla, Aagevpeva oto Bpdxo (Young 1941,
167), evw 0TA VOTIOAVATOALKA LTTAPXOLV Bepélla
HeYAAwV OlKOSOUNUATWY Kal avapepeTal n uapén
AlpevoBpayiova kAtw amnod to vepd. OAOKANPOG O
OpHo¢ eival kataomapTog anod Tunuata apdope-
WV, N XPOVOAOYNON TWV OTIOIWV EKTEIVETAL ATIO TOUG
KAaoikoUg €wg kal Toug Buavtivoug xpdvoug, v O
XEPOQIOG XWpog mbavoTtaTta Aeltoupyoloe KATA TNV
EAANVIOTIKN TIEPIOSO KAl WG VAUTINYO-ETIIOKEVATTIKN
Cwvn (TC&Aag 1994, 284, 286).

To 6e0TEPO DULOIKO AlpAvL BpiokeTal Plood TepiTou
VAUTIKO MiAL BopeloavatoAikda amnd 1o NaccaAiuavt,
YVWOTO 0TNV TOTUKA ISIOAEKTO PE TNV apPavitikn
ovopagia MNMouvtalela (aAB. pounta zeza: pavpo
aKpwTNpPLo). ‘Exel uTOOTNPIXTEL, PE TIEIOTIKA ETIXELQN-
pata, OTL 0 Oppog autog Ba Tpéemnel va TauTiCeTal pe
Tov Mopbud Twv emypadwv (Thompson 1938, 3-5),
€va TOTIWVUULO TIOL GLXVA AAUPBAVEL TNV VONUATIKNA
anoxpwaon tng nepaiag. To Adve Tng Mouvvralelag
Bpioketal Tiepimou piod pill kovtuTtepa otn Makpo-
vnoo, amnd Ta 00 ekaTEPWOEV TNG AlPAvLa, Kal aro-
TeAel TNV IO KATAAANAN erAoyr yia Tov SIATTAOL TOU
otevol Makpovroou — ATTIKNAGS. AiAa otov 6ppo
g Mouvtadelag €xouv evroTioTei Kal epeuvvnOei
gpyaotnipla TENG apyuvpolXoUL YETAAAEDPATOC, EVW
oto Bubd Tou £xouv Kataypadei Kal eV HEPEL ATIOTU-
nw0ei AeiPpava oKIoTIKWY eykataotacewv (Kovoda-
yog 1980, 286. MeAd 1998).

Boépela tng Movvtalélag ekteivetal n dkpa Po-
VIAG (avadépetal kal wg dkpa MNaood rf Oovtplé),
XwpPIG KAToloV epdavr Kivéuvo yia Tn vavaotrioia.
21N OULVEXELQ, N AKTA TNG ATTIKAG EKTEivETAL TIPOG
Ta Bopela, Omouv oe €va PrKog 3,5 vauTikwy PiAiwv
(amd tnv dkpa Povidg €wg TNV dkpa Bpuodki) oxn-
patiCovtal TEooepIg akopa GuoLKoi Oppol, o€ Ta-
KTEG AMOoTACELG PETAEL TOLG. O VOTIOTEPOC OPUOGC
eival autog tng MNaidovpduavtpag, avolxtog mpog
Ta vOTIoavaToAlkd, Tou cuvhBwg TauTieTal e Tov
Mavoppo Twv apxaiwv nnywv (Young 1941, 168.
Gehrke 1992, 102-103. Owovopdkou 1999, 95). Ztnv
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Eix. 1. Aktég N.A. AtTikijg kai Maxkpdvnaog. Znpeiwvovral o1 8€0eig
EVTOMIOPOU TWV Vauayiwv Kard mpooeyyiol).

lewypagia Tov KAavdiov MNrtoAepaiou (3.15.7-8), e
TO OUOTNHA TWV YEWYPAPIKWY CUVTETAYHEVWV TIOU
Tnv m\atowwvel (Stlickelberger kat Grasshoff 2006,
356-362), uvnuoveLETAl HETA TO Zo0VIOV AKPOV, WG
Mavoppog Alyny, yla va akoAouBnoel KatoTiv To
ApTépdog lepdv. Mpodavwe mpokeltal yla Tov idlo
Mé&voppo Tov pvnuovelEeTal eV TN PUKN TOL AGYOU Kal
arno tov loaio (1.31), xwpiq Opwg va npoodlopiletal
Kartolo dAAo TomoypadIkd XaPAKTNPLIOTIKO TOLS.

O emnopevog 6puoG TPOoG Ta Bopela eival o Alpévag
Tou Aaupiou, avolXTog TIPOG TA AVATOALKA Kal TIPO-
otatevdpevog arod tov Boppd ard tnv dkpa Epya-
otnpta. MNa to Aipeva autod dev dlaocwletal KAMOLO
OLYKEKPIPEVO apxaio ToTwvoplo, Ye To otoio Ba
MTIOPOUOE VA TAUTIOTEL.

21a Bopela NG oLyxPovNnG MOANG Tou Aaupiou eKkTei-
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Eix. 2. 0ppog ToupkoAipavou Oopikod. ZnueiawvovTal Kard mpoosy-
y1on o1 B80€IG TWV OUO vauayiwv.

VETAL £vag eLPUG OPHOG, TIAATOUG HEYAAUTEPOUL TOU
€VOG vauTIKoUL piAiov, o éppog Oopikou (Mopto Ma-
VTpi), 0 omoiog mAatowwvetal arnod tnv akpa Kurpla-
VOG oTa VOTIA Kal TNV akpa Ooplkog ota Bopela.
2npepa Bewpeital €va 16aviko Alpdvi kataduyng,
pe oupmnayn apgpwdn mubpeva, 6mouv Propoulyv va
aykupofBoAricouv peydAa tAoia Xwpig Tov Kivéuvo
va Eeovpouv’. O Weuvdo-2KUAAE (lMepimAovg, 57.1)
OTNV TEAEIWG GLVOTITIKA TIEPLYPADH TNG AVATOAIKAG
ATTIKAG avadEpel ToV O0opIKO PETA TO Z00VIO, Va EXEL
600 Apéveg. O deltepog Alpévag eival petd PePat-
oTNTAG O APESWG TIPOG Poppd, HIKPOTEPOG OPHUOG
Tou Ay. NikoAdou, yvwotég Kat wg OpaykoAipavo
(Travlos 1988, 430). H Bépela TAevpd TOL OPHOU
opiCetal anod Tnv dkpa Bpuodki Kal orjpepa KATaAau-
Bavetal amno 1ig eykatraotdoelg ™G AEH. To kévtpo
TOU apxaiov druou ToToBeTEITAL OTO LYWHA KAL TIG
VOTLIEG KAl SUTIKEG TTapudEG Tou Addouv BehaToupl,
apéowc SUTIKA TNG Akpag @opIkog, YVWOTNAG Kal
wg xepoodvnoog Ay. NikoAdou. H xepodvnoog autn
oxupwlnke aro toug Abnvaioug To 412 .X. yla tnv
npootaocia Twv 600 Alpévwy, Ta ottoia Ba mperel va
urtp&av oTPATNYIKAG ONUAciag yia To EUTOPLO Kal
Tnv apuva (Mussche 1961).

H Attikn aktr, Bopeldtepa Tou Oopikou, ekteivetal
otov aéova Boppd - NoTou, €wg tTnv dkpa Mavpo-
Boolvi, xwpic dANoLG peyAAoug OPHOUG, UE APKETEG
WOTOOO PIKPEC ECOXES, KAAUTITOPEVEG ATIO TIPOCT)-
VEUEG TIPOPBOAEG TNG XEPOOU, OL OTIOIEG UTTOPOLYV,
uTIO polToBETelg, va Ttapdoyouv KatadLylo oe
HIkpd TTAoia o€ TepinTwon avdaykng. Ao auTég, ol
ONUAvTIKOTEPES €ival To ToupkoAipavo, To Bpwpo-
molol kal To AUAAKL Kal ot Tpelg auteg Beoelg eival
QVOLXTEG OTOUG VOTIOQVATOAIKOUG, AVATOAIKOUG Kal
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Eik. 3. Oppog ToupkoAipavou @opikou amo Boppav.

BopeloavaTtoAlkoUg avéPoug Kal To aykupoRoAlo
Tov poodEpouv Bewpeital erioPparég (MAonyodg
1991, 27).

Metd to Mavpofoulvl, N akt Kauntetal apudpd
TPo¢ Ta PopeloduTikA oxnuaTtifovtag TPELG ouve-
xopevoug apabeic dppoug: To ToupkoAipavo (dev
Ba mpérel va ouyxéetal ye To TOLPKOAipavo Tng
TIEPLOXNG ToL @opIkoL, S0O TEPITIOL VAUTIKA piAla
VOTIOTEPQ), TOV OpPo AdoKaAeld Kal Tov oppo Kakn
©dlaooa. Ztnv Tieploxr avtr Ba npéermel va avaldn-
TnBei kat o dripog Motaudg ouv pvnuoveLeTal arno
Tov 2TpAPwva pPeTd Tov Oopiko. Ot CUVOIKIOHOL TWV
apxaiwv Motapiwv Atav tpelg (Aepadidtat MNotdyiol,
kaBurepBev 1 UntepvepBev MoTtapiol) Kat Bpiokovtav
oMol voTioTepa ano TiG MNpaoieg kat BopeldTepa ano
ToVv ©0PIKO, OTIWG ival ocadEg Kal arod To Xwpio Tou
21pdBwva (9.22). Ot MoTdapiol iowg va AAeyxav Kat
TOUG VOTIOTEPOULG OPHOUG, OTIWG TO TOUPKOAIPAVO 1
To Bpwpormoual, 0nwg €xel KATolEG GOPEG LTTOTEDEI
(Gehrke 1992, 103), T0 KUPLO OPWG €TTivVEld TOLG Ba
TIPETEL va ATav o 0ppog Tou AackaAelou (Marmaya-
TCAg 1974, 404). To apxaio 6vopa Touv 6ppouL dev
eival yvwoto. O Ooukudidng (8.95), katd tn Sidpkela
Twv emxelpnoewyv tTou 411 1.X., mapovaldlel Tov
otoAo Twv Aakedalpoviwv vntd Tov Aynoavdpida,
KatevBuvoOpEVO TIPOC ToV QPWTIO, Va ayKLPOoPBoAEl o
pia reploxn peta&d Tou GopikoL Kal Twv MNMpacotwv.
To akpiBéc onpeio dev katovopaletal Pe KATOLO TO-
nwvoplo. Me dedopévo otL ot MNMpacoleg TorobeToL-
vTalL oToV Oppo Tou MopTo PAdTn, eival moAL bavo
OTL N VAUTIKN QUuTr poipa aykupoPBOAnoe oTov Oppo
Tou Aaokalelov, kabwg To peyebog Tou aToAoL (42
TTA0I0) KaBLOTA TIPAKTIKA adlvatn TNV aykupofoAia
OTOUG Oppiokoug AUAGKL I Bpwpottoulot.
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Eix. 4. Naudyio 19, ToupkoAipavo Oopikou. Kepapikij amo@ear).

H Baldooia meploxr ano 1o 2o0Vio €wg To Aaoka-
Aeld SlepeuvnBnke Katd to €10G 2012 poVO OTIG
TIEPLOXEG OTIOL €ixav dNAwBEeL ) vTtpxav LTIGVoLEG
yla ixvn apxaiwv vavayiwv. H €¢peuva kat’ avaykn
ETIKEVTPWONKE ATTOKAELIOTIKA OTIG BECEIG QUTEG Kal
oto dpeoco TePIPAANOV TOUG, XWPIG va eTekTabei oe
avayvwplon ePUTEPWV TIEPLOXWV.

Navayio KAacikig neptédov oto ToupkoAipavo
OopikoL (Navayio 19)

To vavaylo gvtotiotnke Tov lovvio Tou 2012 oto
ToupkoAipavo, Bopela Tou OopPIKoL, KATOTIV LTIOSEL-
&n¢ Tou autodutn |. Aevkaditn®. BpiokeTtal otn pnyia
NG anodAnéng evog emipnkoug, Bpaxwdoug, XapnAol
akpwTnpiou Touv eKkTeiveTal oTov Adéova AvatoAng
- Abong Kal xwpiCel Tov 6ppo oe dvo tunuata (Eik.
2-3). To OPaAO TUAPA TOL AKPWTNPIOL AuToL Gu-
vexiCel oe pnxd vepd yla mepirou 70 pETpa mpog Ta
AVATOAIKA KAl 0T CLVEXELA CUYKAIVEL TIpOG Ta Babld
otnv aroxn, oe pia {wvn petagd 12-18 petpwv. Ta
ixvn Tou vavayiou gvrtotioTnkav oto DGAAo autod
TUAMA, o BABN Kupavopeva aro 4 €wg kat 8 petpa.
H mapouacia Tou yivetal aiodntr amnod PIKPES OPAdES
anod KATAKEPUATIOPEVA KAl TIAKTWPEVA OTO Bpdxo
O0TPAKA APPOPEWY, OL OTIOIEG EKTEIVOVTAL, HIE OXETL-
k& apair diataén, oe €ktaon 500 mepinou TeETpaAyw-
VIKWV JETPWV, KLUPIWG OTNV VOTIOAVATOAIKA TTAELPA
NG anoAnéng TNG Xepoovnoou, XwpPic va uTtapxel
wWOoTOo0 pia oadng kupla cuykevipwon (Ek. 4).

To popTio Twv apdopEwWV EXEL LTIOOTEL OALKN Ka-
TaoTpodn, Kupiwg Adyw Tou eEAIPETIKA SLVAULKOV
neplBailovtog oto omnoio Bpioketal. Eival loxupa
TIAKTWPEVO 0TO Bpaxwdeg UTIOCTPWHA KAL TIAPOUCL-
alel eAaxlota avayvwpiowa TPhUata: Katapetpnon-
kav repi ta 70 TpApaTa Aawv kat AaBwv apdopewv
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Eix. 5. Naudyio 19. Baon appopéa (BE 2012/6-43).

Kal Tepinou €vag avtiotolxog aplbuog Baoewv. To
LAIKO QUTO, TIAPA TNV EEAIPETIKA ATTOCTIACUATIKN TOU
Kataotaon, apouatalel agloonueiwTn opolopopdia
kal elkaletal oTlL To dopTio Ba TmpEmnel va ATtav opo-
e16€G. AvelkboTtnkav detypatoAnmrikd d0o BAcelg
apdopEWV Kal TPRPa evog Aalhoul, Ta aptiotepa
Bpavopata rou Kateotn duvatodv va armoKoAAnBoLv
aro tov Bubo.

Kat ot 600 Bdoelg mpodidouv tnv Otapén piag dtavol-
youevNG Tpog Ta mavw yaotpag. ‘Exouv Tnv popdn
KOVTOU, KWVIKOD TtI080G, P SAKTUALOOXNUN artoAnén
kal Koido ecwTepIko (EIK. 5). AuTAG TnG TurtoAoyiag
ofumuBueveg xapnAeg anoAnéelg epdavifovral oe
KAroleg Katnyopieg apdopewv ndn anod tnv LoTepn
Apxaikn Tiepiodo, eival OPwG IBIAUTEPWS KOIVEG O Ap-
dopeig kKupiwg Tov 40V AAAA Kal Tou 3ou alwva Tt.X.

O1 Aaupoi, kpivovtag arod To aveAKuaBeév deiypa, eival
€TTiONG AvaAoyIKA KOVTOI, Y€ TOVIOPEVO, EvTova £Ew
vevov, BapL xeilog, TpLywVIKNAG SlaTopng, Je apudpa
KAPTIUAN TNV avw erudaveld tou (Ek. 6). Ta xapa-
KTNPLOTIKA auTtd eival opatd o apdopeig Tou 50v
aiwva 1. X., 6rwg eival ot (adnpoacicuTtol) P 30689 kat
P 30687 tng Ayopdg Twv ABnvwy, TNV CUYKPLTLKN
ouAMoyN TNG ZToag ATTAAOU.

Mpog 1o apdyv, dev eival duvartr) pia akpPng xpovo-
AOYIKN amoTiunon Kal avayvwpelon tng meoeAeuons
TwV apdopEWV auTwy, Ol OTIoioL, arod TIG ATOoTIa-
opatikeg evdeitelg ou StabéToupe, Ba mpémnel va
evtaxbouv atov XpovoAoyIKO opifovta tng KAaotkng
meplddou. To idlo SUOKOAN eival Kal n anotipnon g
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Eix. 6. Naudyio 19. Aaipog appopéa (BE 2012/6-45).

B€ong yevikdtepa: Sev uTIApXoLV cadr| aToLXEIQ TTIOL
va urodelkvuouy OTL N Béon TauvTi(eTal amapaitnTa
pe vavaylo. Ot apdopeic avtoi Ba pyropovoav va
aroteAolV Kal Tipoidvta piag padikng anoppidng
TIou €Aafe xwpa Katd Tnv apxatotnTa.

Navayio Pwuaikng neptodov oto TovpkoAipavo
Oopikov (Navayio 20)

To SevTepo vavdylo oto ToupkoAipavo, Bopela Tou
©oplkou, evtottioTnke ertiong To 2012 kal odpeiletal
otnv idla vrtdéSel€n Tov avtodutn I. Aevkaditn, 6TwG
kat To Navdylo 19. Bpioketal oto p€co mepirou tng
Bopelag mAevpPAC TNG XAUNANG Xépoou Ttou Slalpel
TO ToupkoAipyavo oe d0o Tunpata, repirtov 120 pé-
Tpa duTkOTEPA ToL vavayiou 19 (Ek. 2). e pikpn
arnootacn anod TNV akTr, HOAIG 15-20 pétpa, Kal oe
oneio 6mou o PuBoOC EDTEL OPAAA PEXPL TNV aTToXN,
oxnuartifovral Tpia mapaAAnAa mpog tnv aktr redia,
Ta omoia diakomntovTal peTalL Toug anod eEAPOELC
ToL PLaIKoL Bpdyov. 21a Tpia avtd rnedia, oe Babog
aro 8 éwg kal 17 pé€tpa, o BuBog eival KATACTIAPTOG
ard mAAlva SouikA LALKA, KUPIwG TETPAYWVEG Kal
opBoywvieg Pnuéveg AivBoug, oe Siadopa peyeDn,
Kal KAroloug kepdapouc Aakwvikou tumou (EK. 7).
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Eik. 7. Naudyio 20, ToupkoAipavo Oopikou. AmoBean oiKod0pIKOU
popriou.

H mukvoTnNTA TOU VAIKOU eival e€AIPETIKA PEYAAN Kal
OTIG TPELG CUYKEVTPWOELG, OL OTIOIEG KaTaAapuBavouv
peydAn éktaon. O mapakeipyevog xepoaiog xwpog dev
Tapouaoldlel ixvn epyaactnpiou mou Ba prtopovoe va
SikaloAoynaoel pia 1000 peydAn anobeon. Zuvenwg,
TPOKelTal Yl TO POoPTio eVOG PEYAAOU TIAOIOU TIOL
e€WKOIAE peoa otov Oppo Kal BubioTnke oTO onueio
auté. Mapd tnv dlaomopd Tou GOoPTIOU Ot ia evpeia
TEPLOXN Kal TO PIKPO BAaBog Tng andbeong, peyalo
TUARpa Tou dopTiov owleTal oE AkEPALQ KATAOTAON,
TIAKTWHEVO aTo Bubo.

To peyallTepPO PEPOG TOL dopTiov amnapTtifetal ano
YNUEVEG TETPAYWVEG 1 TTAPAAANAOYPAUMEG TIAIV-
Boug, MoAAEG amod TIG ortoieg dEPouV TTAPAAANAEG
KUUATIOTEG SAXTUAIEG OTIG eTIPAVELEG TIPOCGDLONG.
OLkepapol, AakwVIKOU TUTIOL GTPWTHPES, EXOUV TPA-
TECL0 LOOOKEAEG OXNHA, PE HAKPEG, KN TTAPAAAN-
AEC TIAELPEC PAKOULG 88 €K. KAl OTEVEG, TIAPAAANAEG
TIAELPEG 42-48 ek. EVTOG Tou PopTiou evroTtioTnKav
KAl TUAHATA KAAUTITAPWY KEPAPWY, OE ATIOCTIACHA-
TIKA OPWG KaTAoTaon.

Mavw kat ydpw aro To vaudaylo EVTOTIIOTNKAV ETTONG
TTOAAQ TUARpata AyyAlKwy anoptpnoewyv KiveQikng
mopoeAAvnG, TUAUATA eVOG Peyalou TiBou kat adi-
AyvwoTn wg Tl TO TIAEIOTOV KEPAYIKA. ZTO onueio
auTo eixe anoppldBei mpodavwe LAIKO arod mAoio
Tou 190uL awwva, evw o 810G XWPog Ba TipemneL va eixe
XPNOLoTIOINBEl TEPLOTACIOKA WG AYKUPOBOALD, OTIOL
éhafav xwpa diadopec AANEG amoppieLl. ZLVETIWG
N KEPAUILKN TIEPLE KAl TTAVW OTOo vavaylo dev Ttapeixe
aodaleig mMAnpodopieq yla TNV XPOVOAOyNnaor| Tou.
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Eik. 8. ToupkoAipavo Oopikou. Zuykévipwan appopéwv Dressel
24 similis (Dyczek 25a).

2710 Bopelo, BabuTepo, MEPAG TOL vavayiov BPEBnKe
Hia PIKpr CLYKEVTPWON AWV ApdOPEWY, TIOU OHOL-
acouv otov tOMo Middle Roman 18 (Riley 1979, 205-
207), maktwpevwy peaa kat Sirma otnv ardBeon Tou
0lKoSoUIKOU LAIKOU (Eik. 8). Ot apdopeic autoi, oup-
dwva pe pia avabewpnon Twv TUTTOAOYIKWY CLOTN-
HATWV TNG PwpdikAG KEPAUIKAG, EVIACCOVTAL TIAE-
ov otnv katnyopia Dressel 24 similis (Opait 2007)°.
Mpodavwg dev anotehovoav PEPOG Tou PopTiou,
Kabwg 0 OYKOG IOV AVTITPOowWTeLOLY eival punda-
HIVOG PTIPOOTA OTOV OYKO TOU OIKOSOMIKOU LAIKOU.
EvéladEpov rmapouotdlel To yeyovog OTl Bpédnkav
oMol padi oe pia €ktaon oxL yeyahltepn Twv 3-4 Te-
TPAYWVIKWV PETPWYV, evw daivetal va arouotalouvv
aro To LTOAoLTIo vavaylo. AveAkDotnkav delyparto-
AnmTika riévte Aapoi (Vidlickova 2015, 26, eik. 3).

O apdopeic avtoi (EIK. 9), pe Toug gupeig kat PnAolg
APPIKWVIKOUG Aalpolg, apouotalouv aTevr) OpoLo-
TNTa pe Toug apdopeic Tov vavayiou 4 ota MNopto-
Aadla EvPoiag, cuvenwg umodeIKVUOLY pia Xpovo-
Aoynon yOpw otov 20 awwva p.X. (KoutooupAdkng
etal. 2012, 53). Ta aképala deiypatd Toug ano Tov
ALYLOKO XWpPo eival e§alpeTIKA oTIAvia, TO CUVOALKO
oxnUa Toug WoTOoOo Propel va anoTiynBei arnd éva
mapdAAnAo 1ou pogpxetal amnod ta ABdnpa (Kah-
At 2005, 874-5). Epyaotripla mapaywyng €xouv
evroruotei otig EpuBpéc (Ozyigit 1990), aAlG kal oTn
Xio (ToapafBorioviog 1986, 140-1, ttiv. 36:19), 610V
€VTOTIIOTNKAV TUAKATA APdOPEWV TIAVOUOLOTUTIWV
pe autolC Twv vavayiwv 4 kal 20, oplopévol amod
TOUG ortoioug eixav aroppldBei Adyw Kakrg OTTTNoNG
(Opait kat Tsaravopoulos 2011, 280-5, eik. 6, 10, 11).
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Eix. 9. Nauayio 20. Naipog apgpopéa Dressel 24 similis (BE 2013/1-4).

Qg TOTIOG TTAPAYWYNG EXEL LTTOOTNPIXTEL KAl N ALOAIKN
Koun, kaBwe apdopéag tomou Dressel 24 similis rtou
evrtomiotnke npoodata oto Monte Testaccio pEpel
Tn ypamntn erypadn (dipinto) KYMAIQN (Rodriguez
kal Sanchez 2007, 176, ap. 519, eik. 79: 3).

20pdwva Aolmov pe TIg brtdpxovoeq evleielg, n
napaywyn ¢aivetal va Aauave xwpa ciyoupa oto
BopeloavatoAiko Atyaio kat tn M. Acia, av oxL kal
aAlov. ElbikoOTepa TO €pyaadTrplo TnG Xiou armokTa
1blaitepo evdladpépov, oe oxean pe To vavayto 20, Ka-
Bwg ¢paivetal va apryaye, EKTOG TNG HETADOPIKAG
Kal emTpamneflag KEPAULKNG, Kal KEPAPOULG, XWPIG
OMWG va PTtopEi va SIEVKPLVIOTEL OE TIOLA XPOVOAOYIKI)
mnepiodo Tou epyactnpiov EAaBe xwpa n mapaywyn
auth (Opait kat Tsaravopoulos 2011, 277).

‘Onwg kaL otV MePIMTwaon Tou vavayiouv 4, oL 5 aveA-
KuoBevTeq apdopei Tou vavayiou 20 oto TOUPKOAI-
pavo dev eival arnmoAUTw g Opolol, tapovaotdfovrag ot-
adopEG oTo PEYEDOG KAl OTO OXNHA, YE AMTOTEAETHA
vVa PImopoUV va avayvwploTouV TPELG TOVAAXLOTOV
MapaAAayeg. Ta TeXVIKA TOUG XAPAKTNPLOTIKA WOoTO-
oo eival idla kal Ba mpeTel va BewpnBouv mpoiovta
Tou 1biov epyaotnpiou.
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Eix. 10. Navayio 20. Avw rjpiou appopéa Knossos type 19 (BE
2012/6-46).

Eik. 11. Nauayio 20. Tuijpa mvakiou, diakoounuévo pe “willow
pattern”.

24

YrioBpuxia AvayvwploTikn ‘Epeuva oto NéTio EuBoiko, 2010-2016. Mépog B': AaupewTikr} — Ndtia Kapuotia

Eix. 12. Naudyio 20. Baon mivakiou, pe 10 EUMOPIKO Ofjua
“Staffordshire Potteries”.

Eix. 13. Naudyio 20. Baon mivakiou, jg T0 EUMOPIKO OTjpa TG ETAI-
peiag “P. Mattei & Flli”.

Katd tnv petakivnon KAmolwyv KEPAPWY €V HECW TOL
dopTiov, anmokaAlPONke TO Avw AULOL EVOG aKOPA
TUTIOV apdopPEQ, O OTOoI0G Pe cadrivela PTopei va
arodoBei oto vavdyto. To deiypa autd amokoAAn-
Bnke amod Ta cuvevpPrPaATA TOU Kal kateotn duvato
va aveAkuotei (Eik. 10). Me otevo, eTtipnkeg owpa,
HOKPU KUALVOPIKO AQLpO Kal YWVIWSELG, OTO AVW HE-
pog, SimAeg Aafeg, avayvwpiletal eDKOAA WG €vag
apdopeag TNG HEYAANG Kal eTepoyevols opddag
Dressel 5, xwpig 6pwg va anotelei éva arno ta mAEov
XQPAKTNPLOTIKA TNG Selypata.
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Eix. 14. Kepapikij aro8ean Tou vavayiou 21 atnv Faidoupopavopa Aaupiou. Aiakpivovral Ta umoAgippara Tou OTENEOPWTOYPAPIKOU KavaPou
¢ épeuvag Tou 1979.

2 TIG TUTIOAOYIKEG KaATaTA&elg TNG Pwpaikng kepa-
MIKNG UTIOPEL PE TIEPLOcOTEPN aKpifela va avayvw-
ptotei wg Knossos tomog 19 (Hayes 1983, 149-
150, A53) 1 Pompei 5 (Panella kat Fano 1977, 173,
elk. 34).

To vavaylo 20, pe Bdon otpwuatoypadnuéva TuTo-
Aoyikd tapdAAnAa Twv apdopéwv Dressel 24 similis
ano Tnv neptoxn tng lotpiag kat tg Kpaiag (Opait
2007, 631, Simion 1984, 84) kal Tov TOMo Knossos
19, pnopei va xpovoAoynBei oto 20 awwva p.X.

TéNog, €18Ikn pveia Ba miperel va yivel ota adpBova
TUAMATA, KUPIWG arod TIATA KAl HEYAAEG TUATEAEC
oepPlpioparog, mouv aveAKOOTNKAV amo TO XWPOo
Tou vavayiov 20 kal avrkouv o€ AyYAIKEG ATIOL-
pnoetg Kive(lkng npooeAavng, SIAKOOUNUEVEG HE
“notifo tiag” (willow pattern, Eik. 11). 211G Baoelg
Toug SlayvwoTnke n LTTAPEN SV0 KLUKAIKWVY EUTIO-
PIKWV onuatwy. To MpWwTo dEPEL TNV emLypadn
STAFFORDSHIRE POTTERIES otnv miepidepeta kat
Tnv emypadr) ROYAL PLATE D.C. oto kévtpo (EIK.
12). H Blounxavikni neploxn Staffordshire Potteries
nepIAapuBave ouvoAikd 6 ToAelg (Tunstall, Burslem,
Hanley, Stoke, Fenton kat Longton) kat gival yvw-
OTA yla TNV apaywyn Kepapikwy Aén amo tov 170
awwva. Ta ypdupata D.C. gival mpodpavwg apxika
KATaokeuaoTr Tou dev €xel TAuTOTOINBEl AKOpA.

To &elTeEPO EUTOPLKO orjua PepeL Tnv ermtypadn P.
MATTEI & FLLI otnv mepidepela kat tnv emypacdn
CARDIFF oto kevtpo (Eik. 13). Ta apxika FLLI aro-
TeAOLV oLvTunon Tou 6pou fratelli (adeAdoi) kat Tu-
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Bavov avadepovrtal otoug adeddoug Stefano kat
Virgilio Mattei, o1 omoiol acxoAriBnkav pe 10 yeVIKO
eUMOPLO PETAEL TwV eTwv 1863 kat 1871. Aev Rtav
ol idlol kepapouvpyoi, aAAd TiBavov anaitnoav anod
Ta KepaApika epyaotrpla Touv Cardiff Tnv avaypadn
TNG EPTIOPIKNG TOLG PipUag OTA KEPAUIKA TIpoidvVTa
IOV EYTIOPEVOVTAV.

Navayio KAaoikng neptdédou otn MFaidovpopav-
6pa Aavpiov (Navayio 21).

To vavdyio tng MNaidovpdpavdpag Aavpiou, yvwotod
nén amd ta téAn tng dekaegtiag Tou 1970, MaApPOTL
LTINPEE TO TIPWTO vavdylo Tov SlepeuvrBnKe amod TNV
veoolotatn toTte Edopeia Evaiiwv Apxatotrtwy, ev
€TUXE TIOTE OUOTNUATIKAG PEAETNG Kal dnpoacievong
(Papathanassopoulos 1980, 165. Parker 1992, 185).
To vavdylo BpiokeTal oTn VOTIOQVATOAIKN TIAELPA
TOUL OpPOL™, BXL HaKPLA aTtd ToV AlyevoBpayiova TTou
TEPLKAEIEL TIG eykaTaoTdoelg NG etalpeiag Olympic
Marine, o pnxd vepd, BaBoug poAIg 5-8 pETpwy,
kal og arootaon 40 nepimou PETpwy arod TNV akTh.
KataAapBdavel pia éktaon 13 x 9 p€tpwy mepinou,
OTNV OToia cLVWBOLVTAL TIAKTWHEVEG CUYKEVTPWOELG
anod 60TPAKA APPOPEWV. TUAKA TWV CUYKEVTPWOEWV
avtwv edpdletal art’ evbeiag dvw oto Puoiko Ppd-
X0, EVW TIEPLOCOTEPO SIACTIAPTO LAIKO evToTtiCeTal
€VTOG KATIOIWV aupwdwv emixwoewv otn BabuTepn
Cwvn Tou vavayiov (Ek. 14).

Katd tn obvtopn dlepelivnon Tou vavayiov, §66nke
KUPIWG Eudacn aTov EVIOTILOHO 600 To duvatov TIlo
AKEPALWV Kal SlayvWoluwy ayyeiwv, TIPOKEIUEVOL va
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Eik. 15. Nauayio 21, laidoupdpavépa Aaupiou. Aaipog aupopéa
(BE 20126-1).

e = e = [ s == e ==

Eik. 16. Nauayio 21, laidoupopavopa Aaupiou. Aaipog appopéa
(BE 2012/6-2).

kataotei duvatn pia devTeEPn, MEPLOTOTEPO TEKUN-
PLWHEVN XPOVOAOYNoN Kal agloAoynar] Tou. AveAKU-
otnkav SelydatoAnmrikd d00 TPAPATA AQLUWY ap-
dopewv, Eva TPNPaA yaotpag e XapunAo Kwviko modt
Kal TApata evog pedappadouig kavBdapou, Ta oroia
EVTOTTIOTNKAV CUCOWHATWHEVA OE PEYANO TIAKTWHA
anod 60TPaKa apdopEwWV.

O1 800 Aarpoi, tapoTt Oxt artoAvta opotot (Eik. 15-
16), mapouatafouv ta idia Bactkd TumoAoyika xa-
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Eik. 17. Nauayio 21, laiooupopavopa Aauvpiou. MeAauBaoiig kav-
Bapog (BE 2012/6-4).

POKTNPLOTIKA: EVTOVA TOVIOPEVO, EEW veLoV Xeilog,
OMAAEG KAPTIVAEG OTNV KAPYN Twv AaBwv, opaAn
peTABacn Tou Aalpol TIPOG TOV WHO Kal Tipdoduon
NG AaPngq mepirou ota 3/4 Tou LYOULG ToL AALOoU.
Ta xapakTNPELoTIKA AuTA gival yvwoTd oTov apdopea
P 18988 tng Ayopdg Twv ABnvwv, Tou TeAeuTtaiov
TeETAPTOUL TOL 50UV awwva 1.X. (Grace 1971, 77, 94,
elK. 3:2, iv. 15:5) kai og pIKpOTEPO PabUO oE ETEPO
apdopEa Tov Xpovoloyeital Tepi Ta Peoa Tou 50vL at.
m.X. (Boulter 1953, 101-2, miv. 39:147). O apdopeag
P 18988 €xel BewpnBei Zaplakog, f OTL eVvTAcoETAL O
Hia oelpd apdopewy TIov oxeTiCovTal e Tn Zapo. To
TUNHA TNG YAOTPAG, PE TO KAPTIVAO TIPOdIA, TIpodidel
€vVa APKETA €VPL CWPA TIOU KATAAAYEL OE XaunAn
KWVIKA aroAnén, koiAn eowtepikd. OEpel Ta yevikda
TUTIOAOYIKA XOPOKTNPLOTIKA TTIOAAWV BACEWV TOL 500
Kat 4ouv alwva .X.

lMNa pia mo cadpn xpovoAdynon Tou vavayiou Tng
aiSovpduavtpag onUAvVTIKR ATAV N AvEAKLUGN TOU
KkavBdpou, o OTIoi0g EVTOTIIOTNKE OTOUG OYKOUG TTa-
KTWHEVNCG KEPAUIKAG Kal aTtOKOAANBNKE ETITUXWC,
XWpIc va urtootei coPapeg dBopéc (EIK. 17). Mbavov
€€ oAokApou peAappBacnrg, Slakoounuévog eEwTe-
PIKA, OTO PECO TIEPITIOL TOL UYPOUC TOV, PE EPTIIEDTN
Tavia amnod lwvikd KUPATIO TIoU ETIIOTEDETAL OE TA-
ktd SlactApata arod aveeula, avayvwpiletal eOKoAa
w¢ Tpoidv ABnvaikol gpyactnpiov kat ¢paivetal va
Bpiokel TuTIOAOYIKA TTAPAAANAQ OTO LAIKS TNG Ayo-
pdc Twv ABnvwv, oe kavBapo Tou Xxpovoloyeital
OTO TPITO TETAPTO TOL 50U alwva T.X. (Sparkes kat
Talcott 1970, 115, ap. 633). ‘Evag mavouoloTtutog
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kAvBapog €xel Bpebei oto vavayto Tou Tektas Burnu
oTn xepoovnoo Tng Epubpaiag, To ormoio emiong xpo-
voloyeital otnv idla nepiodo (Carlson 2003, 593-4,
€lK. 18-9), evw éva akopa deiypa pe ta idla eprmieota
poTifa nmepidauBavetat atn cuAAoyr Artoot. Kouvou-
mn (ZrupormiovAog 1971, Tiv. 205:y).

AapBdvovtag umoyn Ta rmapardvw TUTTOAOYIKA Xa-
PAKTNPLOTIKA TWV AVEAKLOBEVTWY EVPNUATWY KAl
Kupiwg Tou KavBapou, To vavaylo 21 tng MNaidovpo-
pavépag Aauvpiou duvatal va xpovohoynBei ato Tpito
TETAPTO TOU 50U awwva 1.X. 1] Kal Aiyo apyotepa.
H diaomopad kat 1o péyebog Tou popTiov, MAPOTL
e€alpetikda Slatapaypéva Adyw tou duvapikoD Tie-
piBaAlovTtog oto omoio Bpiokovtal, dpaivovrtal va
LTTOSNAWVOULV €va TIAOIO PiKpopeoaiou peyeBoug.

Navayio votepng KAacikng / mpwipng
EAANVICTIKNG TIEPLOSOL oTOV OpHO AAGKAAELIOD
(Navaywo 22)

H vnapén vavayiov otn BaAdaooia reploxr Tov Aa-
okaAelov Kepateag (Byedl), yvwotomnoindnke otnv
Apxaloloyikn YTnpeoia oTig apxeg TG dekaetiag
Tou 1990, Katoriy VTIOSEIENG TOL YEWPUTIKOU TOU
ITME, ©. Ztdpou. e avtoyia mouv EAafe xwpa To
1994 npayuatotmodnke pia mpwtn dwtoypadikn
TEKUNPIWoN ToL LTTIORPUXIOL XWPEOU Kal AVEAKDOTN-
Ke évag oxedov akEpalog apdopeas. 2Tn Hovadikn
dnpoaotevpévn pveia Tou vavayiou yivetal Adyog yla
Tnv urtapén nepinou 30 apdopeéwv oto Pubd Kal To
vavdylo xapaktnpitetalr EAANVIOTIKO, xwpig Kamolo
€10IKOTEPO TIPoadloplopod (Kaliavng 1994, 856)'.

To vavaylo Bpioketat 1,5 mepimouv vauTiko PiAt votia
TOU PUXOL TOU OPHPOL TOL AAOCKAAELOV, GTNV AVATOAL-
Kr TTAELPA TOL OPHIOL TIOL EKTEIVETAL EUTIPOOBEV TOU
OIKIopoU Tou Ay. lwdavvn, BopeloduTiKA piag PIKPAG
vnoidag mou Bpioketal oe andéotacn 70 mepirou pé-
Tpwv aro tnv akth. MNapoTt ta fabn otnv aylaiitida
Cwvn eival pikpotepa tTwv 10 pETpwy, otn PBopela
Kal avaToAlkr TAeLpPA TNG vnoidag kat Alydtepo oTn
SUTIKN, 0 BuBdg Kpnuvietal andéTtopa oe BAdn peya-
AOTtepa Twv 40 PHETPWV.

Ta ixvn Tou vavayiou eVTOToTNKAV YETA ATIO APKE-
T€G Kataduoelg oe Babog 33-38 peTpwy, o€ ETIKAL-
vh, Bpaxwdn mubuéva, o oToiog KAALTITOTAV ATto
évav ektevr) BUAaka aupou. H kOpla cuykévtpwan
kataAapBavel pia otevr) Awpida diaotdacewv 12 x
5 p€tpwv mepimov, n omoia ekTeiveTal aro Ta pnxa
mpog ta Babid kat arapTtiCetat arod 8-10 mepirou pi-
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Eix. 18. Naudyio 22, Byié61 Keparéag. Amo8gon appopéwv. H pw-
Toypagia Tpapijxrnke To 1992, npiv amo 11 0UAnan ToU vavayiou
(mapaxwpnon ewroypapiag amo 0. Xrdapou).

ooBappevoug apdopeig, arnod Toug OToiouG OL TPEIG N
TEOOEPIG eVOEXOUEVWG Elval akEpalol. Mepipepelaka
NG KUPLAG AUTAG CLYKEVTPWONG UTIAPXOULV EAAXIOTA
evpnHaTa, Kupiwg otn MAevpPdA TNG aToxng, o amno-
otaon oxtL geyaAutepn tTwv 10-15 pétpwy amnod tnv
KOPLO CLYKEVTPWON. ALCTUXWG 0TA SEKAOKTW Xpovia
TIoL pJecoAdBnoav aro tn SrAWGN ToL vavayiov Ewg
10 2012, 0 XWwpog eixe oLANBei Bavavoa, kal Evag pe-
YAAog aplBpog aképalwv apdopewv eixe adalpebei'?.

Ao TNV EMIOKOTINON KAl TOV TIPOXELPO KaBapLlopod
Kamolwv apdopewyv anod TG appwdelg anobeoelq
TPOoEKLYPE OTL Ol evaTopeivavteg audopeig oto Pu-
00 eival mavopoloTLTOL, AVAKOVTEG OE €vav UOVOo
TUTO, TIAPOTL OTIG dwToypadieg Tov 1992, Siakpive-
Tal kaBapd Kat evag 6elTePOC TUTIOC apdopE OTO
vavayto (Eik. 18). Aro to vavdaylo dev aveAKOOTNKE
AAAO LAIKO, ocuvenwg N aloAdynor touv BaociCetal
ATIOKAELIOTIKA OTOV apdopEa TIoU AvEAKDOTNKE TO
1994 kal oTo TAAAIOTEPO PWTOYPAPIKO LAIKO.

O povadikég avelkuaobeic apgpopeag €xel eupL wo-
€I0EC owpa eviaiou MePLYPAPPATOG, e TIPOEEEXOV
ToviopEvo xeilog (Eik. 19). H yaotpa Tou amoAryel oe
XAPNAO SOKTUALOOXNUO TIOOL, KOIAO ECWTEPLKA, EVW
S1aowlel KATW ATO TOUC WPOULG €va APKETA peYANo
arnotunwpa Padag. O audopeag avtog Propei va
katataybei otnv evpeia katnyopia Solokha I, évav
TUTIO KOO oTo Alyaio katd tov 40 aiwva T.X., Ye
KUPLO XQPOAKTNPLOTIKA TO VPV, OYKWOEG OWA, TO
HaviTapOoXnNuo XeiAog Kal Tnv mapopola KopPLwTn
andéAngén tng yaotpag. a t xpovoAdynon Tou TUTIoU
autou, pe Baon ta Seiypata anod Toug EyXLTPIOUOUG
otn vekpotoAn Panskoe tng Kpiuaiag, €xel mpotabei
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Eix. 19. Naudyio 22, Byié6i Keparéag. Aupopéag (BE 1994/20).

To B’ kaL Y’ T€TApTO TOL 40U awwva 1.X. (Monakhov
kat Rogov 1990, 141), evbExeTal wotdOoO N apaywyn
TOUL OXAUATog va ouveyiCel kat otov 3o aiwva T.X.
21NV katnyopia autr € AA\ouv evtdocoovtal audOopEiq
Tou StadpEpouv onuavTtika Petagd Toug.

Kovtivd mapdAAnAa tou apdopea anod To vavaylo
Tou AaoKaAeloL PTIOPOUV va avayvwploTolV aTo
vavayio Tou Malwtou otnv Kompo (y' t€Etapto 4ou al.
m.X., Demesticha 2011, 45, ek. 5:d), oto vavaylo ota
2kavtCoupa Bopeiwv Zmopddwv (B’ piod 4ov at. m.X.,
Mpeka-AleEavdpr 2012, 719, elk. 6) kal 0TO vavaylo
El Sec otn Mayiopka tng lortaviag (Cerda 1987, 65,
tumnog N3, k. 17:f), evy ocbudwva pe tnVv TurtoAoyia
Twv Monakhov kat Rogov (1990, Tiv. 6, Turol 38-9)
600 TUTIOL, OPOIWG APKETA KOVTIVOIL PJE AUTOV TOUL
AaokalAelol, xpovoAoyouvTal OTO Y TETAPTO TOUL
4ouv awva. Ta mapdaAAnAa autd — av kat o1 armoAuTta
akpPn — duvavtal va poadlopicouv KATA TIPOCEY-
ylon TNV €TOXI KLUKAOGOPIag Twv auPopewv autol
Tou oxnuarog. 'Eva e€alpeTtikd KovTivo mapdAAnAo
pogpxetTal ano TI¢ avaockadeg tng Kopivoou, xw-
pic opwg va mapexel Tnv duvartdTNTA piag ePLooo-
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TEPO A0PAAOUG KAl CUYKEKPIPEVNG XPOVOAOYNOoNG
(Robinson 1969, 8-10, miv. 2:4)'3. Me Baon 6Aa ta
TIaPATAvW, ITIOPEL va UTIOCTNPIXTEL pia XpovoAdynon
yla To vavdaylo oto AackaAeld tng Kepatéag oto B
U106 Tou 4ou alwva, av oxlL Aiyo apyotepa.

H npoéAevon Twv apdopEWY auTWV Kal Ol TIEPLOXEG
Tapaywyng Toug TomobeTolvTal cuvrRBwg oTo ava-
TOAIKO Atyaio kat tn M. Aaia, aAAd kat otig KukAa-
6eq. O yevikog auTtog TuTog Twv apdopewv Solokha
I, arotelei p€poOG piag “alyatakng Kowng”, Tou ap-
xiCel va avamntuooeTal 0Ta EPYATTHPLA TIAPAYWYNG
apdopeéwv oto Alyaio ndn amo tnv botepn KAaaoikn)
nepiodo.

To péyebog Tou TAoIiov, KPLVOUEVO TTAVTA ATto TO
owlOpeVO TPAUA TOL POoPTIov, OTIWG AUTO daiveTal
oTiG TaAaldTePES PpwTtoypadieg ou SlabEToupe amnod
Tov Xwpo, 6ev Ba mpéeTel va Eemepvovoe ta 12-15
HETPA, NTaV dNA. €va PAAAOV PIKPO yla TNV ETIOXN
EUTIOPLKO TIAOIO.

Navayio BuCavTiviig tepidodov otnv akpa
Bpuoaki Oopikov (Navaytio 23)

To vaudylo evtortiotnke cupuntwuatika to 2002, ka-
TA TN dldpKela epyactwv diavolgng vmobaiaooiag
Tadpovu, yla TNV TIOVTION UTIoBpuXiou aywyou Twv
Tapakeipevwy eykataotacewv tTng AEH, kat urnodei-
xOnke otnv ApxaloAoyikn Yrnpeoia anod Tov enay-
yeluatia 6utn K. KaBaidapn. To aveAkuaBEV LAIKO,
avadepBEV POVO GLVOTITIKA TO ApXalOAOYIKO AgATio
TIAPAPEVEL EWG Onpepa adnuoacieuTo Kat araptifeTal
QMOKAELOTIKA Ao erTpanedia epuaAwPEVN KEPApL-
KN PE EYXAPAKTO Kal yparTo SLaKoopo (Anuntptadou
2002, 577)". To 2012, oto mAaiolo Tng uvrtoBplxlag
€peuvag Tou NoTiov EvBoikou, mpayuatorolénke
pia katdduon atnv TEePLOXH, TIPOKEILIEVOL VA EVTO-
miotei N 6€on Kal va cuAAexBoULV SelyuaTOANTITIKA
emdavelaka evprpata.

H 6¢on Tou vavayiou BpiokeTal 6TO AVATOAIKO AKPO
TOUL aKpwTnpPiov Bpuodkl oe armootacn AlyOTEPO
aro €va VauTIKO ikl Bopela Tou akpwtnpiov Gopl-
KoU. To urtoBaAdaoalo Tortio eival oripepa eppavwg
Slatapaypévo amod TIG LTTOPPUXIEG EKOKADEG, XWPIG
va vdiotavral opatd Aeipava Touv vavayiou. e pia
éktaon 500 Tepimou TETPAYWVIKWY PETPWYV, PE TO
Bdbocg va kupaivetal petaL 8 kal 14 pétpwv, oe
auuwdn Bubo, eploTol lopeEvo arnod nooeldwvieg,
anavtnénkav oropadikd Bpavopata epualwpevng
KEPAMIKNG, TA OTtoia TPoEpxovTal oXedOV ATOKAEL-
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Eix. 20. Navayio 23. Tuijua epuaAwpévng koumag, ye 01akoaunon
Aeukou emypiouarog (BE 2012/6-32).

Eik. 21. Nauayio 23. Mikpij epuaAwpévn kouma, pe 01aKOOUNGN
Aeukou emypioparog (BE 2012/6-7).

OTIKA Ao avoIKTA eTiTPAmneEda ayyeia. Amod To VAIKO
auto cLAAEXBNKaAV SelypaToANTITIKA TURUATa amno
11 dladopeTikA ayyeia (rmvakia kat Kouteg), 6ca
Bewpnbnkav Ttio ApTia Kat €6lvav To PEYIOTO Babuod
TAnpogdopiag.

To oxnUAToAdYI0 TWV ayyeiwv paivetal va akoAouBei
TA YVWOTA OXApUaTa Kal Jeyedn Tou €X0uLV TEKUNPL-
wBel ota vavayla Touv KaoteAopilou, Tou lMNMelayo-
vnoiou (Kupda-Mavayd) kat tng KapaAAiavig. Zto
vaudylo Tou OopPIKOU, TIPWTA APIBUNTIKA EPXOVTAL TA
TVAKLa, og O1AdopeG TIAPAANAYEG, PETA OL PEYANEG
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Eix. 22. Naudyio 23. EuaAwpévo mvakio, g ypamtij 61aKk00pnon
1x8uog (BE 2012/6-30).

KOUTIEG, PE SAKTUAIOOKNHN BAon Kal eviaio repiypap-
pa, Kal TEAOG Ol PIKPEG KOUTIEG.

H opdda Twv ypamtwy ayyeiwv eKmpoowTrieital Ka-
Tapxnv ano d0o KoUTEG Kal £va TIVAKIO, pE SlaKo-
Opnon AeVKOU ETIXPIOPATOG Kal TIPOaBrKn oudeTe-
pou LaAwpatog. Ot 600 KOUTIEG EVIACCOVTAL OTOV
Nén yvwotod kat evpuTtata dtadedopévo pubuod “avol-
KTO €T1i OKOTEIVOUL”, e SIAKOOPO amd eyyeypAPUEVA
o€ KUKAoULG Tpiywva i popPoug kat orelpoetdn (Eik.
20). Ta potifa autd, ToroBeToLVTAL OTIG KOIAEG EC0W-
TEPIKEG ETUDAVEIEG TWV AVOLXTWV AyYeiwv, ETIIOLWKO-
VTaG ouvnBwG Hia YEWPETPIKA KATAVOUN KAl evioTe
oupTAnpwvovTal e BAactdotielpes. Mapopola te-
XVOTpOTTia akoAouBeital oe SIakOoNon Koutag arno
TO vavayto tng KaBaAAlavng kat og KoOTeG anod tn
OnBa (Kohakou 1986, miv. 52: y, tdvw 6e€ld) kat tnv
KoptvBo (Morgan 1942, miiv. 32: a), eviy 0To vauvaylo
Tou Kaote dptlou ol oLVBETELG eival TILO CUPTIAYEIC
Kat poptwpéveg (PiAoBEou kat MixanAidov 1986,
291, oyx. 26, 292, ox. 17, 293, ox. 18).

H idla TexvIKR, pe TNV MPoacbrkn mpactvwTiol va-
Awpartog, €xel epapuooTei Kal oe Pikpn kouta (ELK.
21), TnG oroiag To akPIPEG SIAKOOUNTIKO TTAPAAANAO
pmopei va avalntnBei oto mivakio ap. 32570 tou
Mouaoegiouv Mrevdkn. MNeploodtepo acuvrBloTn eival
n anodoon PPlwv popdwv, Pe TAXVPEVOTO ETTXPL-
Opa, OTIWG OTO ATIOCTIACHATIKA owlopevo YApL evog
mvakiov (Ek. 22).

H texvikn Slakdopnong dia AeukoU ETXPioPaToG, e
epappoyn LaAwPATog, MapoTL yvwaotr aro Tov 110
awva, akpadel Kupiwg Tov 120 Kat oe TOTIKO Ttinedo
avBei ewg Tov 130 kat 140 awwva.
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Eix. 23. Navayio 23. EpuaAwpévo AenTeyxapakro mvakio, e oia-
Kkoopnan mrnvou g€ petTdAAio (BE 2012/6-29).

Eik. 24. Naudyio 23. EuaAwpévo AenTeyXapakTo mvakio, Je yew-
UETPIKO QuAAGOXnpO d1Gkoapo (BE 2012/6-33).

H opdda twv eyxdpaktwy ayyeiwv, anaptifetal arno-
KAELOTIKA aTtod TIVAKLa, pe SlapeTpo amod 23 Ewg 26
€KATOOTA. 2€ OAEC TIC TIEPITITWOELG OTIOL OWIETAL TO
TO KEVTPO TOUL TUOPEVA TWV TIVAKiWY, 0 SIAKOOHOG
neplopietal o€ €va KEVIPIKO PETAAALO TIOU PTIOPEL
va arelkoviel Eppla ovta f aKTIVWTA YEWHETPLKA
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oxedla (Ek. 23-24). Ta eyxdpakta mrnvd, e TO yau-
VO PAPOG Kal TO YUPLOPEVO KEPAAL AAAA Kal PE TIG
KABAPEC YPAUMEG KAL TIG OPYAVIKEG KAUTIVAEG, ATTOTE-
AoUV pia arAorolnuévn ekdoxr TNG EIKOVOYPADIKNG
YAWOOAG TWV TIVaKiwv ano 1o lNMeAayovnol, Tapott
€KEl KLPLAPXEL N amelkdvion TMTNVWV og eAeLBEPO
Bdbog (MamavikoAa-Mmakiptln 1999, 126-128).
AAN\Q XQPAKTNPLOTIKA TNG EYXAPAKTNG S1AKOOUNONG
TWV TIVakiwv Tou OopikoU eivatl n xprion GoAdwTov
nediov, n mapevbeon PIKPWV PETAAAIWY pe TITNVA
ToU SLAKOTITOLV TIG TIEPIPEPEIAKESG OIAKOOUNTIKEG
Cwveg, N evaAGE tapdtaén Bpaxewv Kal JAKPWY ou-
oTPEPOPEVWV PUANOCKNHUWYV YPAPHWY Kal N oxnua-
TOTOINON CUUTIAEKOPEVWY DIOIWV OE POTIBO TTAOXUOD
otig (wveg Tou TiepidpepelakoL Siakdopou. H diako-
opntik avtr diapBpwon pag eival yvwaoTr Kupiwg
ard 1o B’ piood Tov 120uL awwva.

Me Bdaon ta nmapandvw, CUVEKTIHWVTAG TNV TIapou-
ola GUYKEKPIPEVWY SIAKOOUNTIKWY POTIBwV Kal Tnv
dalvopeviKA arouaoia KAmowwv AAAwV, Kat cLYKpPIvo-
VTQG TNV Mapovoa PapTupia PE TO VAIKO Twv vava-
yiwv Tou KaateAdpilou, Tng Kupd-Tavayldg kat tng
KaBaAAlavng aAAd Kal TIG VOULOUATIKEG evoeifelq
Xepoaiwv anobeoewv mov anédwoav mapopola deiy-
HOTA KEPAUIKNG, UTIOPEL va LTTOCTNPIXTE Pia Xpovo-
Adynon yla to BuCavtivo vavdaylo oto Ooplkod ota
pE€oa ) To TPITO TETAPTO ToL 1200L alwva.

B) Notia Kapuotia: Mrtovpog — Kaotpi (Mepatotog)
—MAataviotog

O xepoaiog xwpog TNG VOTIOAVATOAIKNG AKpaAg TNG
EuBolag €xel yivel katd To apeAbov nedio cvotn-
MOTIKWY KAl CWOTIKWV APXALOAOYIKWY EPELVWY, TO-
0o oe eninedo avaokadng 600 Kal empavelakng
€peuvac’™®. H Baldoola éktaon woTtdoo, yWwaoTtr KAatd
TNV apXaloTNTAa WG “AEUKN AKTH”, N otoia Bpexel
TIC aKTEG TOL KAPBo-Mavtélo kal Bewpeital Tunua
NG evpLTEPNG CWvng Tou Kadnpea, dev anoteleoe
TIOTE €W onpePAa Tedio ouaTNUATIKNG LTTORPLXIAG
€peuvag. Ano to apxeio Tng Edopeiag Evaiiwv Ap-
XALOTNTWV Pag eival yvwotr povo pia 8€on apxaiou
vavayiov, EAMTIWG TEKUNPIWPEVN Kal adnuoaoieutn.
YroypappiCetal €dw OTL N eLPUTEPN TIEPLOXI] TOU
Kadnpea (Kapo Ntopo) epdaviletal emavaiappa-
VOWEVA OTIC APXAIES, HECAIWVIKEG KAl VEWTEPEG TIN-
YEG, WG TOTIOG KATAOTPOdNC Kal 0AEBpoL, TTEpacua
OOV KATEEOXNV CNUELWVOVTAV VAUTIKA ATuXNHaATa,
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HE TIOAAQTTIAEG AMWAELEG TIAOIWV, TIEPLOUCLWY KAl av-
Bpwrtivwv (wwv.

TavTtoxpova wotooo otnv idla Teploxn BplokoTav
€vVag onpaivwyv APeViKOg otabuog ylia oAa ta mloia
IOV appeévifav ano Kal MPogG To PoPeloavaToAlKo
Atyaio, n apxaia Nepalotog, To dvopa TnG omnoiag
avadepetal ya mpwtn ¢opd atov Ounpo Kal er-
Buovel Ewg Toug EAANVIKODG TTOPTOAAVOULG ToL 160UV
alwva, we Tomog adlEng dowv mAoiwv €pxovtav arnod
T0 Boppd kal gixav nmpooplopd tnv ATtk f TN MNe-
Aotdévvnoo Kal Tautoxpova we poPfabuida yia tnv
mnepaiwon ota vnotd Tou Bopelou Kal KevIpikoL Al-
YQiou Kal TIG PYIKPACLOTIKEG OKTEG.

21nv Tpitn papwdia tng Odvooeiac (y 150 - 182), o
BaaoiAiag Néotwp Sinyeital otov TNAEPAXO TaA TIEPL-
OTATIKA TNG EMEICOSIAKAG ETIOTPODNAG TWV AXaAlWV
arnoé tnv Tpoia. 'Eva pépog twv duvapewy Tepalw-
vetal otnv Tevedo Kal ouveyiCel voTia ewg Tnv AeoBo
(y 158-170). 2tn AéoPo tiBetal mAEov TO diAnuua
NG akoAoubnteag diadpopng. Ot Axaloi €xouv va
eTAECOLY peTaA&L VO eVOANAKTIKWVY Sladpopwv.
H npwTtn eivat n aueon, napaniéovrag ta Wapa
ota aplotepd Kat pbavovtag otnv EvPola. H dgo-
TEPN Kal TILO €UPEDN, OLVIOTATAL OTN CLVEXELA TNG
mopeiag mpog ta voTia, KATd PAKOG TWV AKTWV TNG
M. Aciag, kat otn otpodn Tpog Ta SUTIKA oTN VOTIA
TAELPA TNG Xiou, OTIOL N TIPOCEYYION TNG KLPIWG
EANGGOC Ba yivel péow Twv Bopeinwv KukAGdwv.
Katorv euvoikwy olwvwy Kat oupLou AvePOUL ETIL-
A€yetal n pwtn, aueon dtadpopn (MEAAyog pecov
elc EUBolav Tépvely, y 174-5) kal Ta rmAoia Twv Axal-
wv KatapBdavouv 1o idlo Bpddu otn MNepaloTtod tng
EuBolag’®, mpoodépovrag mAovoleg Buoieg otov
Mooeldwva yla tnv erutuyia tou Tadiov (mélayog
pE€ya peTprioavteg, y 179).

H Sadpopn autn, rou meptypadeTal yia rmpwtn dopd
oTnv apyaia eAAnvikn ypaupateia anod tov ‘Opnpo,
eival n peyain diaywviog tou Alyaiou (KoutooudpAd-
knG 2013), pia apeon aAAd avolxTr oTo TIEAQYOG, Kal
Kat’ eMEKTAON eKTEBEIPEVN, Sladpopn, xwpig tn du-
vatotnTa evolApecwy oTabpwy f TOTIWV aykupoo-
Aiag. O diamndoug AéaPBou — Mepatotol, pe prkog 105
VAUTIKWVY PIAIwY (194 XAY.) ETTAVEPXETAL GLUVEXWG OTA
KEeipeva Twv apxaiwv IoTOPIKWY, WG Jia kata&lwpévn
kat ypriyopn Stadpopr katafaong touv Alyaiou T6c0
yla Ta KwrAata 600 Kal Ta lotiodpdpa mAoia'”. O
Aoug amno tn AEoo MPOoG TA VOTIOOUTIKA TTIApOoUsL-
adel Ta peyaAAa TAEOVEKTHATA TOU ELVOIKOU OUPLOV
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1 SEVTEPOTIPUHVOU AVEHOU, KATA TO XPOVIKO S1AoTn-
QL TIOUL TIVEOLV Ol £TNTIEG, KAl TOU CLVEXOUG ELVOIKOU
PELPATOC TIOL eKxEETAL amd Ta AapdavéAla pe Thv
idla katevBuvan. O1 Svo avtoi PoAEPIUOL PuaIKoi
napdyovteg kabiotouv to ta&idt ypriyopo Kal, uro
10aVIKEG GUVONKEG KAl TIPOCEKTIKO aXeOLA0UO, UTTOpPEL
n dtadpopn avtr va kaAvdBei oe pia nuépa, xwpic
va SlakivéuveveTal n S1avVUKTEPELON TOU TIAOIOL OTO
meAayoq. Ta pelovekTpaTa wotooo TnG Sladpopng
auTNG eival emiong MOAAA: pia AaBog poyvwon yla
TNV €VTaon TwV AVEPWV PTIopEi va anofei potpaia,
1blaitepa oTo TEAELTAIO OKENOG TOL TAEISLOU, OTIOU
artatteital n mAevon oto atevo EvBolag — Avdpou,
avolxtda Tou Kadnpéa.

O Kadnpeag (KaBo NTOpo) emavepxeTal CUVEXWG
oTnV apxaia eAANVIKR Kat AaTIVIKA ypaupateia, otn
vedTepn Aoyla napadoon, Kabwg Kal oTa apxeia
oLYXPOVWV Vauayiwv, wg XWPos Kataotpodng Kal
OAEBpoL™. Agv ATav N eTIOTPOGr OAWV TWV Axalwv
otnVv Kupiwg EAAGSa 1600 amnpoPAnudaTioTn 6G0 TOU
NéoTtopog kal TnG cuvodeiag Tov. H kataotpodn
Twv axaikwyv mAoiwv otov Kagpnpéa kal TI¢ evPoi-
KEG aKTEG Tou Alyaiou TipoolwvileTal otic Towddeg
Tou Evupimidn'® kat pvnuovedeTal arod Tov XaAKIOED
otnt Aukodpova, otnv moInTik Tou Bpnvwdia
Ade€dvdpa | Kaoodvdpa®. Katd tnv ekdoxn Tou
AmoANodwpov, Ta vavdyla TpokARdnkav ano Tov
NauomAlo pe TNV TEXVIKA TNG Tupoiag?’. Ta vavdyla
auTta Twv Axalwyv, Katd tTnv emoTpodr] Toug ano
Tnv Tpoia, pvnuovevovtal Kal anod tov MNavoavia
(2.28.1)?2, evw n Tapaypevn, Aevkokopatn Balacoa
¢ MepaloTtol PpépeTal wg o TOTOG, OTIoL O EAOY
néta&e Tov MOpTIAO, otnv ekdoxr Tou puBou armod
Tov Eupimién®.

>tov EuBoiko Tou Aiwva XpuoooTtopou avapépovtal
600 vavdyia, Ta omoia AauBdavouy xwpea ot TEPLoXN
Tou Kadnpéa. To TpwTo nMapaTifeTal we MPOoWTIKO
Biwpa Tou idlov Tou cuyypadEaq, O OTIOIOC ATIOTIAEEL
aro tn Xio pe ddnAo mpooplopo, aAAd o€ KABE Tie-
pinTwon ‘mepatovpevog’, Kat o dpLuLc Kalpog na-
pacépvel To okadog ota Koiha tng EvRolag?, evw
10 6evTEPO AapPavel xwpa otov Kadnpea. Eival
oad€EG OPwG ano To uTtoAolro Keipyevo otTL Koida
kat Kapnpeag oto €pyo tou Aiwvog XpuoooTopou
TautiCovtai®.

H kaBodikn enopevwg dtadpoun AeoPou — Mepal-
otou Sev ATav apolpn Kvduvwyv. STy Ttopeia tng dev
LTIApPXOLV eVAIAPEDQ VNOLA, OTNV UTIHVEUN TIAELPA
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TwvV oTtoiwv Ba propouvoe €va okAadog va arayKIAoEL,
ouTe Kal aabn wote va aykupoPoArocel. Ta mAoia
auTd, oe nepintwon Balaccotapayng, Yrmopoloav
ebKOAa va TeplEABouv oe KaBeoTwg akuPepvnaoiag,
kivduvebovTag €ite va PubloTolv 0TO AVOIXTO TiE-
Aayog, €ite va apacupBboLv amod To pelpa Kat Tov
AVEPO OTIC AVATOAIKEG KAl VOTIOAVATOAIKEG AKTEG
™G EVPolag (Koika, Kadnpeig)?®. Mpodavwe Kat n
TIOAAAKIG papTupnBeioa vTtapén lepoL tou MNMooeldw-
va otn N'epatotd dev eival kaboAou Tuxaia®’.

H MepauoTtdg kal yevikd n eploxr TNG avatoAiknig Ka-
puotiag Atav n pia and Tig SVo PAcIKEG TIVAEG £100-
bou - e€660u ato NoTio EuPBoikd: mapeixe tn duvato-
TNTA NG Tepaiwong oto PopeloavatoAiko Alyaio, Tig
Bopeleq KukAadeg kat Tnv avtikpivr TIAeupd tng M.
Aociag, omou vrniipxe apeon ipodéofacn oe eva e€iocou
onuavtiko diktuo BaAdoaolag eTtkovwviag otov aova
Boppd — Notou (Gehrke 1992, 101). Enopévwg, étav
€Vag VauTIKoG €Ryalve amnod tov EuBoiko, gixe n du-
vatoTNTaA MOAAATIAWY ETIAOYWV, OE OXEON e TO afl-
OTIAOO TOU OKAPOUG TOU, TIG ETIKPATOVOEG KAIPIKEG
OULVONKEG Kal TNV aToTipNon Twv SuVATOTHTWYV TOU.

O Zevodwv avadepel, o OXEON PE TA YEyOVOTA TOU
€toug 376 m.X., 0Tl Katd Tn SIAPKELA TOU VAUTIKOU
arokAelopoL Twv ABnvaiwv amnod To oToAo Twv Aake-
Saupoviwv, Ta mAoia mou petédepav Ta oltnpd atnv
ABriva (ta omoia Tnv Tiepiodo ekeivn €pxovtav arod
™n Malpn ©dahaooq) sixav anokAelotel otn Mepal-
010%. H Nepatotodg frav mpodavwg Evag avtovonTtog
otabpog yia ta abnvaikd Aoia, Ttou Tipoceyyllav TNV
ATTIKN amod 1o Bopeto Alyaio. H axpaiwoia, arod tov
@iArtio B’, mAoiwv OTIwG auTwv oTnV TEPLOXH TNG
epalotol avadepeTal amno Tov Anuocbevn mepi Ta
pMEoa Tou 4ou T.X. alwva?®, evw n yeltovikn Kapu-
oTOoG pvnuoveLetal and tov MAolTapxo wg o TOToG
otov oroio e€NABe o BpoUlTog KaTtd TNV nmapapovn
Tou otnVv ABrva, TIPoKeIPEVOL va TIpolTIavThosl Ta
pwpaikda mAoia ou €pxovtav arod tnv Acia.*® Ztnv
Kapuortia emiong napaclpBnKe amo TNV KAKoKal-
pia o ABnviwv, mpeafng Twv ABnvaiwv oTnVv avAn
Tou MiBp1datn, katd tnv emnotpodr Tou amnod TNV
M. Acic®'. H lMepaiotog ntav avapdifoia to mpwto
PINKO Apdvt kataduyng yia Toug Balaccoropou-
VTEG OTO BopPELOAVATOAIKO Alyaio, PE TIPOOPLOPO TNV
KEVTPIKA N voTia EAAGda®.

H Sadpopr autr, TnG peyaAng dlaywviou Tou KevTpl-
KoU Alyaiou, pyrtopoloe duvnTIKA va eKTEAEOTEL KAl
avtiotpoda. Katd tov ©oukudidn, n aidpvidlacTikn
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eKkoTpareia mou npoetoipalav ot ABnvaiol Kata Tng
MuTIAvnG yvwoTtormnolrtnke €ykaipa oToug KAToi-
KOULG TOU vnaoloL ano kdrolov avdpa, o oroiog ‘...
€k T®V ABnvdVv dlaBag £g EUBolav kal mef i e-
PALOTOV EABWY, OAKASOG AVAYOUEVNG ETITUXWY, TIAD
xpnodapevog kal Tpitaiog €k TV ABnvav ¢ MuTl-
AAVNV APIKOPEVOG AYYEAAEL TOV EMTiTAOLY’ (OOUK.
3.3.4). H 06Akdag rmou avadepeTal edw eival To KATe-
Eoxnv doptnyo mAoio Tng TepLddoL, TO OTIoIO KiveiTal
QTOKAELOTIKA pe LoTia. Mpodavwg, To TAoio auTo
Tagidevoe pe eEAIPETIKA EVVOIKEG OUVONKEG, WOTE N
eidnon va petadpepbei otnv MuTIAfvn TNV TPITN PEPQA
arod TNV avaxwpnon ano tnv ABrva. To akpwThplo
2iyptov TnG MUTIAf VNG, avadeEpeTal €€ AAAOUL Kat arod
Tov Applavo wg TOmog evedPag yla TIG OAKASEG oV
pogpxovtav amnod tn Xio, Ttov MaAéa kat tnv epal-
ot0 (Ap. Av. 2.1). H 6¢on autn, eival Ovtwg To PWTo
onueio emadnic pe tn Aéofo yia doa rAoia aveBatvav
N peydAn diaywvio amnd tnv MNepatoto. H diadpopn
autr Ba analtovoe TNV AVAPovr TwV KATAAARAWV
Kalplkwv ouvenkwv otn Mepaloto n tnv dlaywvia
Avod0 pe TIAQYIOPETWTILKOUG AVELIOUG.

KwrhAata mAoia prtopodoav va eKTeAEgouv TV idla
avodikn diadpoupn o ypriyopa®. H tpinpng, mou
ameotdAn aro toug ABnvaioug yla va anocofroet
Tnv npotepn dlatayn ekteAeong Twv MuTiAnvaiwy,
bev Ba poAdfel pev tnv TPINEN TOoL MAxNTOog IOV
EXEL AVAXWPENOEL Eva EKOOITETPAWPO Vwpitepa, Ba
dTdoel OpWG €ykalpa TpLv ekTeAeoTel N dlatayn
‘katd TOXN 6¢€ TvedpaTog oUdeVOC EvavTiwdévTocg’
(©ouk. 3.49). H ékdppaon €dw TOL LOTOPIKOL ‘KATA
TOXN' SNAWveL akpIBWG OTL Ol CLVONAKEG AUTEG yia
TNV Avodo tng peydaing dtaywviag dladpopng Tou
Atyaiou, 6ev anoteAoboav Tov Kavova, aAAd TNV
e€aipeon. MNa évav t€tolo SidmAou, 0 Avepog Kal
Ta peLPATA ATAV KATd Kavova evavtia Kal To Tagidl
npodavwg MPOBANUATIKO.

Tig SuokoAieg avTég petdfaong oto Popelo Alyaio
avallel Kal o AnpoaBévng otov A” QIAITTTTIKO, ETTI-
onuaivovTag TauTtoxpova TNV TIAEOVEKTIKI B€on ToL
@Aintriou, o oroiog eival oe BEon va eKPeETAAEDETAL
TIG €TNOIEG KAl TOUG BOPELOLG AVELIOUG TIOU ETIIKPA-
TOUV KATA TO XELPWVA YA TIG ETIXELPNOELG TOL OTO
KEVTPLIKO Alyaio®. Tig idleg okEPelg avanTlooEl, eV
HEOW PNTOPLIKWV OXNUATWV, Kal oTtov MNepl T@V v
Xeppovrow ASyo Tou®,

O181adpopeg amnd tnv MepaloTo MPoG T AVATOAIKA,
navw n peoa ano TG KukAadeg, ntav oA 1o eo-
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kOAeG. Katd tnv ekotparteia Tou BaciAld Twv Aake-
Sawpoviwv Aynathaou otn M. Aacia, To B€pog Tou 396
.X., N FepaloTdg eTIAEYETAL WG TOTIOG cuvABpolong
TWV CUPPAXIKWV SLVAPIEWV, TIPLV AUTEG AVAXWPOOLV
yla tnv Edeco®. H ‘Edpeoog, oto idlo mepimnou yew-
YPAdIKO TIAATOG pe TNV epaloTo, eival mpodavwg
€UKOAOTEPA TIPOCGRACIHN, PE TIAAYIOUG AVELOUG, TTIOU
bev anotehovoav coBapod POPRANUA yia Ta KwTtAAa-
Ta Aoia r Ta TETPAywva LoTia TG emoxnc¥. H votia
€€060¢ Tou Eufoikol urrpée e€AIPETIKA GNUAVTIKA
yla ta tagidia oto Awyaio otov afova A-A kal BEala
yla tnv Slaclvdeon NG KevTpIKAG EAAASaG pe tnv M.
Aocia. O aovag autog daiveTatl kat arod Tov MePITAoL
Tou ZkUAaka (Skyl., Car. Peripl. 113), 610U pPvnuo-
vevovTtal ol €€Ng otdoelg: Evpirtog (XaAkig) — Mepait-
otog — Avépog (Mawwvio) — AvAwv — TAvog — Prjvela
— M0Okovog - Ikapog — Zapog — MukdAn.

AM\a ta&idia, ye adetnpia tn MNepaloto, neplAay-
Bavouv TIg Bopeleg Znmopdadeg. Z0Pdwva pe TN
paptupia tou Titou Aiplou (31.45.9-12), katd Tov
6e0TEPO pPakedoVIKO TIOAeP0o N Mepalotodg, Alpdvt
ovopaoto tng EvPBolag (nobilem Euboeae portum),
XpnolpoTtoleital we ToTog cuvAdbpolong Tou oTOAOU
Tou ATTAAOUL Kal Twv Pwpaiwv TpokKelpévoL va ex-
oTpaTeLOOLY OTN ZKUPO, ko Kal ZKiabo. H eruloyn
Tng MNepaloTol opoldlel ataiplaoTn yla €va TETOLO
tadidl, pe evavtioug aveépoug Kat pevua, o Edpirog
opwg, katd tnv idla emoxn, dev apéexel Tn duvatod-
TNTA eVAAAAKTIKNG 68guong, Kabwg eAéyxetal amo
TIG duvapelg Twv Makedovwv.

OL apxaieg IOTOPIKEG TINYEG, OTIWG CUVAYETAL EK TWV
TIAPATAvVW, TEKUNPLWVOLV PE APKETH cadrivela Thv
onpaocia TngG ePLoXNG AUTAG yla TNV VAUCITTAoIQ OTO
KEVTPIKO Alyaio, evw oL JUBOAOYIKEG TINYEG ETILHE-
VOULV TIEPIOCOTEPO OTIG AKPAIEG KAIPIKEG CLVONKEG
Kal Toug GLCIKOULG ) avBpwrtoyeveic Kivéuvoug TNG
akTnG. To mpoowvipio Tou Kapnpéa wg «Euhodad-
YOG», TIou epdavifetal yia rmpwtn opd oTo £pyo TOL
AmntoAAodwpou, emiPlwvel Kal dlatnpeital PEXPL TIG
pEpPeG pag (TpravtapuAromouAog Kat TplavtaduA-
AotouvAog 1975, 55). Ag onpewwBei edw OTL akOpa Kal
o€ TPOOPATOUG OXETIKA XPOVOUG Ol XWPIKO[ TNG Tie-
ploxng Tou Kapo Ntodpo, 6Twg Kal otnv apxatdtnta,
¢€omevdav mavta va wpeinbolv arod ta Katalolra
Twv StaAvpevwy mAoiwv: O ManapianA (1986-7,
186) avadepel OTL 0TO XwPLO ZKiCavAl Ttapatrpnoe
OTEYEC KAl OIKOOKELN OTUTIWY attd ELAgia kapapLwv.
H meplouAoyn pdAlota tng uAeiag Kat Tou EOTTAL-
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Eik. 25. H meproxin Tn¢ voriag Kapuoriag kar rou KaBo-Mavrédou.
Evrog moAuywvou, n mepioxij epeuvawv Tou EToug 2016.

Eix. 26. 0 6ppog Kaorpi /[Tepaiardg, amo Ta N.A.

opou, Tou eite EEPPACOTAV OTIC AKTEG EITE ETPETIE
va avaktnBei peoa amnod tnv 6dAacoa, ¢paivetal va
arnaocXoAoUoE KATA TOLG VEOTEPOUG XPOVOUG Kal TIG
erionueg apxeg TG Kapuotou. Ze eyypado arod To
Mihimme Defteri (katdoTixo kataypadpng obwpua-
VIKWV gyypadwV), xpovoloyoUpevo 1o €10 1566
avadepetal: dlataocoetal o kadng Touv Eupinou kal o
dpovpapxog g Kapuotou va puAd&ouv tnv EAeia,
Ta oldepIKA Kal Aotrd Bapld LAIKA TTOU CUYKEVTPW-
Bnkav otnv Enpd kat va kataypadouvv, TPOKEIUEVOU
va riapaAndBouvv aro ta nmAoia Touv Karnouvddav nacd.
Mpodkettal yia LAIKA vavayiwv Ttou EERpace n BAAao-
0Q OTIG AKTEG N ouyKevIpwONKav arod PouTnxTES.
MNvwpiCoupe ermtiong oTL 0 1667-1668, LOVO YIa apoL-
Béc BouTtnyTwy otnv Kdpuoto rmAnpwbdnkav 180.000
dotpa Kal To 1676 yia kabe prala Kavoviol Ttou
€Byale Boutnytng apelBotav pe 200 aompa (MmaAtda
2001-2002, 90).
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H £peuva tov £€Toug 2016

‘Onwg €xel 6N avapepBei otov SwdEKATO TOUO TWV
Evaliwv, n gepeuvnTikn nepiodog tou 2016 mpaypa-
ToToINONKE Pe EAAXIOTOUG OLKOVOUIKOUG TTOPOUG,
TIPOCWTIIKO KAl TEXVIKA PYECA KATA TO XPOVIKO S1doTn-
pa 17/7-25/7/2016, emoyxn KaTd TNV ortoia 0AOKANPN
n votia Kapuotia (Eik. 25) mARTTETAL Ao LloXUPOUG
KATABATIKOUG AVEPOUG TIOU SnULoupyoLoav CLVEXH
TIPOOKOMATA aTNV Slakivnon Twv KATaduTIKWV KAL-
pakiwv. Ot ouvBrikeg autég dev evvonoav tnv dle-
pevlvnon evog eviaiou Kat cuvexouevou Baldoaolou
METWTIOL KAl eixav w¢ amoteAeopa tnv dievepyela
€0TIAKWV KATAadUoEWVY, PJOVO OTIOU TO ETETPETIE O
kalpog. Ot katadloelg TeplopioTnKav Kupiwg oTIg
VOTIEC LTIAVEPEG TTAELPEG TNG viicouv MavénAoug,
otov 6ppo Kaotpi, oTnVv aKTOypappn voTia Tou
MrtoUpou kat SuTIKA Tou OppIoL BaBu AuAdKL, o ortoi-
0G xpnoluotolndnke wg erixelpnolakn Bdaon. Mapd
Tavta gvroriotnkav 6Vo aképa vavayla (ap. 27-
28), xaptoypadrbnke apxaloAoyika o oppog Kaotpi
TauTi{opevog Ye TNV apxaia Mepaloto (Eik. 26) kalt
aveAKUOTNKE SELYPATOANTITIKA KEPAULIKN ATt €TTTA
OLVOAIKA BETElG.

EAANVIOTIKO Kal YOTEPOPWHATKO vaudylo
otov 6ppo Kaotpi (Navaywa 27 kai 28)

Ta d0o vavayla eEetdfovtal anod kowvou, kabwg Bpi-
oKovtal akpIBwg otnv idla B€on, pe Ta popTia Toug
va €xouv o€ peyaio Babud avapixBei. H 0mapén evog
vavayiou otnv 8¢on avtn eival yvwotn otnv E.E.A.
aro to 1989, katoriv LTOdeIENG TOL ALTOdUTN ZTe-
davou KohoBoupn. Katd tnv avtoyia mou mpaypa-
TortolBnke 1o 610 £€T0G ard Tov agipyvnoTto cuva-
SeAdo AnunTpto XaviwTn, TearxTnKe yia oelpd anod
Pwtoypadieg Kal AveAKUOTNKE OELYUATOAELTITIKA Ke-
PAMIKN), KLPIWG amooTiacuatika cwlouevol audopeic
TIou evtdooovTal oToug Turoug Late Roman 1 kat
2. lNa ta anoteAeopara tng avtoyiag dev daivetal
va utoBAnRBnke kamola avadopd otnv E.E.A., ovTe
UTINPEE TTIOTE KATIOLA E0TW KAl CUVOTTTIKN Snuoadieuon
TOU LAIKOU auToU. To IAEoV eviladEPOV OTOLIXEIO IOV
TIPOKUTITEL, KLPIWG ard To PwTOYPAPIKO UAIKO GTO
apxeio Tng E.E.A., eival n 0ritapén piag Aibvng nupa-
pidoeldolg AyKupag, OTO PETOV TNG CLYKEVTPWONG
TOU KepapkoL ¢opTiov (Eik. 27).

H 6€on twv 6Vo vavayiwv Bpioketal atnv voTia TIAEL-
pa Tou Bpaxwdoug e€dppaTtog ov oxnuaTtiCel TNV
SuTIKNA TTAeLPA TNG el06S0L ToL Opuov Kaotpi, ape-
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Eik. 27. NiBivy mupapi00€101iG yKupag EVrog kepapikic amobeans
apopéwv Late Roman 1kai1 2 (E.E.A., 1989).

Ofos15 vavayiov
27 ka1 28

Eix. 28. Oppog Kaatpi/lepaiarog, pe T 8éon Twv vavayiwv 27 kai
28 kara mpoagyyiai).
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ow¢g SUTIKA ToL PLIKPOL KAPBoUL oL TIPORAAEL TTIPOG
NV katévavtl aktr (Ek. 28). O1 kepapikeg anobeoelg
Twv d00 vavayiwv Bpiokovtal oe Pikpr andéoTacn
and TNV aktn (7-20 YETPa) Kal o pnxda vepd Tou
ekTeivovTal amnod ta -6 €wg ta -14 yEtpa nepinou.
O Bubog eival kate€oxnv Bpaxwdng, EMIKALVAC, e
TOAAA e€dppata Kal avwpaAieg mou diacrmolv To
uTtoPBpuxto edio oe PIKPOTEPA PETWTIA. ATIO TNV
Cwvn twv 11 — 14 petpwv apxiCel n amoxr, opalo-
rolouvtal ot KAioelg kal o BuBog Babaivel oTadiaka,
KaAuTITOPEVOG KUpiwg amd Apadia rmooeldwviag.
H kepapikn andbeon tTwv d0o vavayiwv oxnuatifet
pia Cwvn mAdaToug 8-10 petpwy otov agova Avato-
ANg-Adong kat prkoug 20 mepimou petpwv. Evtog
NG Cwvng autng Bpioketal Kat’ ektipnon to 95%
TEPITIOL TOL opaToL KepAMIKOL dopTiov. H B€an
anapTifeTal KaTd KOPLo AOYo atd MAKTWPATA oTa-
opévwv apdopewv (Eik. 29) kat eAe0BepPO LAIKO, TO
omnoio ekteiveTal €éwg TN (wvn TG noceldwviag. To
UVAIKO oTIG BaBUTepeg anobeoelg anoTteAeital Kupiwg
ano TuAuata opoedwy apdopewv NG EAANVIOTIKAG
HAAAoV TePLOdOU, TIOL KAAUTITOLV TA Tpia TETAPTA
OANG tng amnoBeong. Evtog tng anodbeong auvtrig O1-
AyVWOTNKE €TiONG N Mapouacia TOUAAXIOTOV eVOG
Aatpol ov avayvwpiotnke wg apdopeag TuToL
Corinthian A. AvTIBéTwGg, TA MAKTWPATA 0TA PNXA
NG anobeong anaptifovral Kupiwg amod TuAPaTa
apdopéwv Late Roman 2 kat and pia pikpry opdda
apdopéwv Late Roman 1. To popTio Tng KAaaikng/
EAANVIOTIKAG Teptddou eival katadavwe Peyaiv-
TEPO, EVW TO LAIKO TwV VO vavayiwv daivetal va
OUMTIAEKETAL OTO BABOG TWV -7 PETPWV.

To dopTio kal Twv dVo vavayiwv cwleTal o TTOAD
ATOCTIACHATIKA KATAoTAon yla va propolv va yi-
VOULV TIIO AETTOPEPEIC TTapatnprocelg. To emninedo
XEINOG eVOG evpLOTOWOU TTiBoL Ba TpeTel va arodo-
Beil paAAov oto YoTtepopwpaikd vavaylo.

H AiBivn mupapidoeldig dykupa, n oroia TeKUNPL-
wOnke To 1989, dev BpEBnKe oTOV XWPEO, KATA TNV
a&lOTIOTN WOTOCO PaPTLPIA TIEPLOIKWY, LTINPXE OTO
XWPO TOU vavayiou €wg Kal 1o BEpog Tov 2015. H
B€on NG pTopei va mpoodlopLoTel Pe APKETH akpi-
Bela, pe Baon tnv dwtoypadIkn TEKPNEIiWoN Tou
1989: BplokodTtav oe BABOG 6 PETPWYV, OTO PECOV TOU
KEPAUIKOL dopTiou Tou Yotepopwpaikou vavayiou.

H e18ikdTePN XpOoVvoAOynon Twv S0 vavayiwv Propei
va Baoiotei Kupiwg oTo LALKO TIOL TIPOEKLYPE ATTO TIG
SELYUATOANTITIKEG QVEAKVOELG.
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Eix. 30. Naudyio 28. Aaipog aupopéa (BE 2016/18-1).

A6 1o EAAnvioTiké vavayio (Navaylo 28) aveAku-
otnkav Vo Aawpoi. H TumoAoyIkr Toug amnoTipynon
bev eival eDKOAN, AOYW TNG ATIOCTIACHATIKIG TOUG
KATAOTAONG KAl TOU YeyovoTOG OTL AVAKOLV OE ELPD-
TePEG OPASEG TIOL TIapEpElvay TNV KukAodopia yia
peydalo xpoviko didotnua. O npwtog (BE 2016/8-1)
daivetal va avikel oTnv eupuTATN KATNyopia Twv
apdopewv Greco-ltalic®, o devtepog (BE 2016/8-2)
mBavotata otov Tuto Corinthian A.

O Aawpog BE 2016/8-1 owetal oxedov akeépalog,
pe eAATA Tnv pia Aapn (Ek. 30). Oepel To Bacikd
OXNHATIKO XAPAKTNPLOTIKO TIOL XapaKTnpilel oxedov
OAOKANPN TNV opdda, dnA. To Slokoeldeg AodTUNTO
xeilog, mapouvaotdlel pia avemnaiobntn otévwaon otn
HEonN TOL AQLPOU KAl OXETIKA OUAAN), KOUTIOAN PETA-
Baon amnd to Aapod otov wpo. AudopEiG WoTOCO PE
OULYYEVEG Xeilog Sev gival AyvwaoTol akopa Kat anod
Tov 50 (TUmog Solokha ) kat 40 awwva 1.X. (opada
AUDOPEWVY PE PHAVITAPOOXNUO XEIAOC), CLUVETIWG N
arédoon tou poptiov otnv EAAnvioTIKN Tiepiodo
Sev eival andéAuta achaing. To oxfpa wotdoo Tou
AQupou Kal To ECWTEPIKO Avolyua TG Aafng dépvouv
nAnoléotepa atov TUMo d tng Will (1982, 348-353),
otov tUTO late “Greco-ltalic” Ttou Manacorda (1986)
kal otov T01to MGS VI Tou Vandermersch (1994).
Kabwg yla tnv xpovoAdynon Twv TOMwV autwyv dev
LTIAPXEL anoAutn courmvola aroyewv (n Will vttip-
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Eix. 31. Naudyro 28. Aaipog appopéa (BE 2016/18-2).

& podOupn va dextel pia votepn xpovoAdynon Tou
TOToUL d peTd 1o TEAOG Tou B' KapxndoviakoL MoAg-
pov), eivat mpoTipdTEPO va avalntndoulv mapdAAnia
arno xpovohoynuéva vavayla. O cwldpevog Aalpog
BE 2016/8-1 ¢daivetal va ouyyeveLel pe audopeiq
Tou aveAkvotnkav arnd to vavadylo Cala Rossa tng
Kopalkng, To omnoio cOpdwva e TNV avabewpnué-
VN XPOVOAOYNaor| TOU ToToBeTEITAl PETAED TWV ETWV
230-210 r.X. (Cibecchini 2005/20086, 53, tab. 2, fig.
4:1). AeSopévou woTOoo OTL EAAeiMOLV AAAQ OTOL-
xeia yla tnv Slapopdwan Tou uTtOAOLTIoL ayyeiou, N
XpovoAoynon Tou Aaipov BE 2016/8-1 duvatal va
petatebei kal arod TG SV MAEVPEG.

E€ioou mpoPAnuartikog eival o Se0TePOC AAIPOG ap-
dopea BE 2016/8-2 (Ewk. 31). H k&rnwg Tpaxid tou
KATAOKELN Kal N PeLoVPEVN SIAPETPOG TOU TIAXOLG
Twv 800 Aafwv TPOG Ta KATW eival XApAKTNPLOTIKA
mou ¢aivovtal va Tov KatatdooouVv OTNV PJeyaAn
katnyopia Corinthian A, n mapaywyn Twv omnoiwv
dpxetat ota Té€An Tou 6ou aiwva m.X., yivetal wotdco
alodnTr OTIC ayopEg amno Ta Péoa Tou 5oL alwva Kat
peTa kat Ba diatnpnBei otnv mapaywyr xwpic copa-
PEC S1adopOoTIOINOELG OTO CWHA EWG KAL TA PECTA TOU
2ou awva 1.X. (Koehler 1981, 454-458. Sacchetti
2012, 24-25). H évtovn kAion Tou Xeiloug oTov Ta-
povTa audopéa mibavov va SnAwvel pia boTepn XpPo-
VOAOynon, otov 3o awwva 1.X.

Ao 10 YOTEPOPWHAIKO vaudylo ota pnxa Tng idlag
B¢ong (Navdylo 27), dev KpiBnke oKOTIIIO va yivouv
OUMTIANPWHATIKEG AVEAKUOELG, TIEPAV ATIO AUTEG
Tou €ytvav to 1989. H mAelovotnta Twv apdpopewv
avnkel, OTiwg Nén exel avadepBei, oe audopeiq Late
Roman 2, mou Ba nipemnet va xpovoAoynBouv otov 50
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Eix. 32. Naudyio 27. Aaipog appopéa Late Roman 2.

n 6o awva p.X. (Eik. 32). To owlOPeVO LAIKO NTavV
TIOAD QIOOCTIACHATIKO YIa VA YiVOULV AETTTOEPEPETTE
peg napartnpenoelg. ‘OAa ta dtayvwotpa deiypata
oto BuBo SlakpivovTal yla TNV TUKVA KTEVWTH dla-
Kkdopunon oto DYOC TOL WHOU, TOV KWVIKO Adlud Kal
TO €VTOVA TOVIOPEVO EEW veLoV Xeilog. MIKpOTEPOG
eival o apBpog Twv apdopéwv Late Roman 1, n na-
pouaia Twv oroiwv yivetal alodntr Kupiwg aro Tnv
ALAaKWTA SlapdpdwWaon TWV TUNPATWY YAoTPAG Kal
anod KATOIoUG ATOoTIACHATIKA owlopevous Aalpolg.
2TO LAIKO TO o1toio aveAkUoTtnke To 1989 replhapfa-
vovTal Kal KArtoloL Aatpoi rou StadoporolovvTal oTo
oxnua aro tnv KAaolkr ekdoxn Twv Late Roman I, n
aKPIPBAG TIPOEAELON WOTOCO TOL VAIKOU auTol (ard
TNV B€0n ToL vavayiou f anod TNV eVPVUTEPN TIEPLOXN
Tou Oppou Kaotpi) eivat apketd apdiBoAn.

H erugpavelakn €pevva otnv meploxn TG
KapuoTtiag: MmoOpog - Kaotpi (Fepatotog) -
MAataviotog

2 e avtiBeon pe TIG MEPLOCOTEPEG TIEPLOXEG TOL NOTI-
ou Eupoikou tou SiepeuvnBnkav katd ta €tn 2006-
2013, o BuBo6g TNG akToypapung TG Kapuotiag
uTiNpPEe 181laiTepa TEVIXPOC o€ eTidhAvVEIAKA EVPNA-
pata. Ot cuotddeg KepAPIKNG TiepLlopifovtav kata
KUPLO AOYO O€ pnxd vepd OTO ECWTEPIKO TWV OPHWV
€VW TA JEPOVWUEVA ELPAUATA TIOV dlatnpolvTav oe
Slayvwolpn katdotaon Atav eAdylota. Tnv peyaluTe-
PN TILUKVOTNTA EVPNUATWY, OTIWG ATAV AVAPEVOUEVO,
eudavioe o 0ppog Kaotpi, mou TtavtiCetal oxedov
HeTA BePatdtnTog pe TNV apxaia MepaloTo.

‘O\a oxedOv Ta eLPAPATA TIOU EVTOTIIOTNKAV KAl
avayvwpiotnkav daivetal va xpovoloyouvrtat otnv
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Eik. 33. Aaipog aupopéa Tripolitanian | amo Tn 8aAdooia mepioxn
voria Tou Mmoupou Kapuoriag.

"Yotepn Pwudikn, Tnv BulavTtivr kat tnv petd-Bua-
vTivr] iepiodo. Ta katdAoira touv Navayiov 28, Ttou
€X0LV 6N Teplypadei, Tav Ta apxaldTepa LPrKaA-
Ta ™G €peuvag. Mapdt ev vripée o xpPOvog Kalt ot
KatAAANAeg ouvOrkeg yla va SlepeuvnBolV apKeTd
TUAMATA TNG OKTOYPAMKNG, QUTA gival pia pwTn ma-
patripnon, 6cov apopd atn XPovoAoyikr Slactiopd
TWV EVAAiwV evpnPATWY, TIOL SEV QVAPEVETAL, EKTL-
MW, va TpoTtonolnBei onUAvTIKA 0TO HEAAOV.

‘Evag apdopeag Tumou Late Roman 2, maktwpevog
OTO OTEAEXOG piag adepeviag aykupag, eival To pévo
AKEPALO AYYEIO TIOL EVTOTIIOTNKE KATA TNV €peuva
Tou 2016 og avolxtd vepd. AveAKOOTNKE ard TNV
Bopela mAevpd NG vnoidag MavdénAoug, Tng omoiag
OAOKANPN N Bopela (poorjvepn) Kat SUTIKA (UTTAVEUN)
TAevpd dev apouatdlel KAveva apXaloAoyIKO evol-
adepov peExPL To Babog Twv -40 PETPWV.

Mia cvotada amnd TPeLG OMAoPEVOUG AAlpolg Kal
Aiya Bpavopata anod cwpata apdopeEwy oL EVTO-
mioTnkav voTia Tou Mmolpouv avayvwpioTnkav wg
TPOIOVTA TWV PWHAIKWY KEPAUIKWY £pYACTNPIiWY
NG Bopeiov Adpikng (Africa proconsularis) kat Tav-
Tiotnkav pe Tov Tumo Tripolitanian |, xpovoAoyoupevo
Tov 10 4 20 awwva p.X. (E. 33). H nmapoucia vava-
yiwv pe dpopTtia audopéwv Tripolitanian | €xel ioto-
moinBei oe Tpia akdpa vavayia oto Notio EvBoiko
(Koutsouflakis kat Argiris 2015, 5-8).

O 6ppog Kaotpi mapouciace tnv peyallTtepn Tu-
KvOTNTA ELPNUATWY, CLVABWG TIAKTWHEVWY OFE M-
KPEG oLOTASEG, EVODNVWHEVWV OTIC PNYMATWOELG
Tou PUOLKOL BPAxouL Kal o EAAXIOTEG TIEPLTTWOELG
e\elBepwv endvw otnv aupo. Ot cuoTAdEG TAKTW-
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MEVWV evpnuUATwY, OTwG SlaTIoTWONKE, CLXVA ATTO-
TeAoLVTAL QMO TPAPATA ayyeiwy TToL XPOVOAOYyoLVTAL
o€ S1aPOPETIKEG €TOXEG. Ta TUAUATA apudopEwv
Tumnou Late Roman 2 (50u — 70u awwva) anoteAolv
TO ouvnBETTEPO ELPNUA EVTOG TOU Oppov. ‘Emovtal
apBunTika Ta TpRpata agdopewyv turou Ginsenin
3 (120v — 130v awwva), ot apdopeic Late Roman 1
o€ 81adopeC OXNUATIKEG TTapaAAayEG (4ou — 7ou
aiwva) kat ot apdopeic Gunsenin 1 (10ov-120v alw-
va). ZTa LTTOAOITTIA EVPAPATA EVTOG TOU OpoL agilel
va pvnuoveuBei €vag akepalog apdopiokog TOTIOL
Bjelajac 2 (12o0v-130v aiwva)®, Tunua Kapotooxn-
pou apdopea arod Tnv Zvwrn (4ouv — 6ou aiwva),
TUAMA “payldAKoL” ePLAAWEVOU TILVAKIOU, PE OXN-
HATOTIOINHPEVO PUTLKO SL1AKOCHO, TiIBavov amno tnv
ArouAia (14ov awwva), TuRPa epLAAWPEVOL TIIVAKIOU
pe Stakdopnon torou marble-ware, Bavov anod
epyaotnplo tng MNica (150v-160vL awwva) Kal TPHUATa
epualwpévng emitpamnediag kepaptkng tng Obwpa-
VIKAG TIEPLOSOU.

Eniloyog

Kata tnv ouvepyatikni €pevva tou L.LEN.A.E. pe tnv
E.E.A. oto NoTio EuBoikd (2006-2016), y€oa oe OKTW
EPELVNTLKEG TIEPLOBOUG, EVTOTIIOTNKAV KAl TEKUN-
plwbnkav 28 apxaia kat pecalwvika vavayla. Amo
Ta vavadyla avtd, Ta 6 nTav Aén yvwotd wg Beoelg
otnv E.E.A., mapépevav wotdoo — eEalpoupEVOL
€vOG vavayiou otn vnoida AKLO (ap. 25) — QveNapKws
TEKUNPLWPEVQ, EVW TA UTIOAOLTTA 22 ATAV TTAVIEAWG
dyvwota. Ano ta 22 dyvwaota vavayla, ta 13 odei-
Aovtal o€ LTTOSEIEEIC IBIWTWV, KUPIWG AVBPWTTIWV TIOV
oxetiCovtav pe Bahaootvd ermayéAyata. Karmola anod
Ta vavdyla autd Bpiokovtal oe B€oelg kat BAadn mou
evdexopévwg Sev Ba NTav eLKOAO va eVTOTIIOTOUV,
XWPIG TNV TIapoxn OXETIKWV TIANpodoplwy. Ta aplb-
pNTIKA autd dedopéva piholy amd pova toug. Odei-
AOULLE WG APXAIOAOYOL VA EIPACTE TIOAD TIEPLOTOTEPO,
aro otL oto mapeAbOv, avolyToi oTov KOGHOo NG 64-
Aaooag, va avtigetwrtiCoupe Tov ‘EAAnva avtoditn
w¢g duvnTikG cuvepydATn Kal va avayvwpifoupe TNV
PoodoPA TOL OTO EPYO HAG.

H €peuvva oto NoTIo ELBOiKO, eKTElVOPEVN ATIO TO
otevo NG KapBaAilavig ewg Tig Kapo-KoAwveg oto
2o0vio Kkat péxpt tnv Notia Kapuortia, eotiace oe
OUYKEKPLUEVEG TIEPLOXEG TIOL Bewpnoape 6T1L Ba Ta-
pouacialav To peyaAlTepo evdladEpov. QoTO00, N
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gpeuva ouxva Sev utrpée eGavtAnTtikn. Ekteveic (w-
VEG OKTOYPAMUNAG TIAPAPEVOLV AKOUA AVEEEPELVNTEG
Kal N TIPOCWTTIKI POV eKTipNoN gival 0Tt To 6aAdoalo
auto medio €xel akOpa MOAAA va arnokaAlPel o kABe
enidofo epeuvnTr) TOL HEANOVTOG.

Aev Ba vrtAdpEel MOTE €vag TEAIKOG, OAOKANPWHEVOG
KatdAoyog 0Awv Twv vavayiwv oto NoTio EuBoiko,
€dv auTo karote erutevydei, dSev avapevetal va yivel
oTO £yYUG HEANOV. H por mAnpodoplwv yia tnv urap-
&n aA\wv, axaptoypadntwyv vavayiwv gival cuve-
XNG Kal Katd 1o Slactnua cuyypadrg Tou mapodvTog
ApBpou, mpoekuvpav atolxeia yia tnv vmapén dvo
akopa vavayiwv. AvanodpeukTta Aolmov O,Tl ypade-
Tal ouvoAika yia To NoTio EuBoikd (KoutooudAdakng
2013) Ba xpelaotei oTo pEANOV TIPOCONKeEG Kal evoe-
Xouevwe avabewpnoelg. Ol OTATIOTIKOI TIivaKeg Kal
TA TIOOOCTA XPOVOAOYIKNG SlaoTiopdcg vavayiwyv Kat
audopewv Ba TpororolovvTal e KABe veo ebpnua n
opdda evpnudtwyv. Auto woTtdoo Tov Ba mapapeivel
otabepo, eival n XELPOTIACTA TTAEOV yVWOon Yag yla
Tnv LIapén 28 vavayiwv oto BaAdcaolo auTto XWeEo,
€va otepeod LTOPRabpo Kal anobepa MAnpodopiag
yla ortolovénmoTte BeACEL va YEAETNOEL TNV EUTIO-
peuvpatikn Slakivnon kat vavaoirnAoia otn BaAdooia
QUTN TIEPLOXI OTO PEAAOV.

Evxapiotieg

2TIG LTIOPRPUXLEG EpeuveG Tov PaoiCovtal otnv be-
AOVTIKN TIpoodopa epyaciag — kat n Epguva Tou No-
Tiov EuBoikol nmpwTtioTwg Paciotnke oe autiyv —, ol
ELXAPLOTIEG EK TWV TIPOTEPWV arodidovtal oe OAO TO
TIPOOWTTKO, ava&dptnTta ano To Babuod CUPPETOXNG,
0 0OTI0I0G oLXVA eival eEAPTNUEVOG ATTO TIPOCWTIIKEG
Seopevoelg Kal OxL aro TNV ekpLvn d1abeon Tpo-
odopag. QoTooo, wg dlevbuvtng TNG €peuvag, dev
pTopw va anodLyw tnv 18IKN pveia KATIOWWY ou-
VEPYATWV TIOL aroTtéAeoay, o BABOG XpOVouL, TOUG
akpoywvlaioug AiBoug TnNG €peuvag Kal TauToxpova
ToV 0kANPO NG ruprva. Ot euxaploTieg Pou EgKvolv
arno ta SleBuvTIKA oTEAEXN, KaTapxrV Tov dlevbuvtn)
katadvoewv @. Avtwvoérmoulo (Bavovta to 2015),
0 oToiog KARBNKe va geEpel oe TEpag eva SVOKO-
A0 Kal dlapKWwG PETABAAAOPEVO TIPOYPAUHA KATA-
S0oewWV, CLXVA LTIO EVTAon KAl avTiEoeg CLVONKEG.
H avduvnon tou ftav cuvexng Katd tn ocuyypadr] Tou
TTapovTog apbpou kal Ba pag cuvtpodeLel yia TIOAAA
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Xpovia akopa. E€iocou kaboploTikrh ATav n cuvexng
mapouacia Tou TeXVIKoL dlevBuvtr) TNG €peuvvag M.
"dppa, Tou oToiou n TPOCHAwWGCN GTNV ETITLXIA TNG
€PELVag Kal ev yevel atoug otoxoug tou I.EN.ALE.
eival urtodelypatikn. Oepuég euxaplotieg odpeilovtal
€1ioNg otoug LTIOSIELBLVTEG KAl AvVATIANPWTEG SleV-
BuvTtég TG €peuvag Xp. MamadomovAouv, =. Apyvpn
kat M. MixaAn mou kdAupav OAEG TIG TIPOOWTIKEG
pou averdpkKeleg (kat avexBnkav eri xpovia OAeg
pou TI¢ SuoBupieg). ZTOLG APXITEKTOVEG KAl TOTIO-
ypdadoug pnxavikoug @. BAaxakn, E. KoAuBa kat A.
Alapavtr, Ol OTIOIEG, OE TIEPLIOPIOPEVO XPOVO Kal PE
TeviXpd p€oa, aveAapav To BAapog TnG anoTunwong
Twv vavayiwv, epappolovtag cuxva KaVOTOUEG He-
B6600LG. ZToV KIvnpaToypadloTh kal pwtoypddo B.
Mevtoylavvn kat Toug duteg N. FkOADN, Ax. Alovu-
oormovAo kal A. Mepaoevi€ yla Tnv adociwar Toug.
Telog, otov A. Toopravién, o Bor|énoe onuavTika,
JE TO TIVELPA Kal TIC PAYELIPIKEG TOU SelOTNTEG, Va
dlatnpnBei n cuvoxn TG opadag, i TPELG EPELVN-
TIKEG TIEPLOOOLG OTO Ayovo ToTtio TNG Makpovrioou
Kal oTIG KakoTpaxnAeg akTég TN Kapuotiag.

Mépav dpwg TNG eBeAoVTIKAG Tipoadopdc epyaciag,
N cuvOPOUN TWV XoPNYWV LTINPEE e€i0OL KABOPIOTIKN
yla tnv dle€aywyn Kal paKkponpeEPELON TNG EPELVAG.

Oa eipal mavra evyvwpwyv otnv etalpeia Enviplan
A.E., kal mpoowrtika otov INwpyo Toekovpa, yia Thv
Tapaxwpenon Tou oKAPOULG TOL yia TIG AVAYKEG TNG
TPWTNG €PELVNTIKNAG TePLOdov, To 2006. Xwpig TNV
ouvdpopn Tou auth, Tirmote dev Ba eixe Eekivnoel.
Katd ta €tn 2007 kat 2008, n €peuva CUVTEAETTNKE
XApIc oTIC Xopnyieg Tou 16pvpatog Woxa kal Tng Ek-
boTtikng NMryacog A.E. Katd to €106 2010, n €peuva
€TUXE TNG yevvaiag xopnyiag tou I§pvuatog Mro-
600dkn, n omoia €dwaoe Tn duvatdTnNTa Piag HakpAg
€PELVNTIKAG TIEPLOSOUL Kal SlevEPYELAG OOKIUATTIKWV
Topwv oto Navdylo 6. EISIKEG evxaploTieq oPpeilw
Katapynv otov poedpo Tou 16pLHATOG AnunTpLo
BAaoto kat Ta peAn tou A.Z. Emiong, otnv etaipeia
Adoi MniakAn A.E.B.E. kal ipoowrtikd atoug lwavvn
kat iAo MndkAn yla tn xopnyia toug, n omnoia
ETIEKTABNKE KAl TIEPA TWV XPOVIKWYV 0piwv TNG €PEL-
vag, pe tnv d1abeon anobnKeuTIKOL XWPEOUL yla va
KaAudBoULV ol avayKeg oTéyaong Tou eEOTIALIOPOD
Tou I.EN.A.E. Emtiong, otov Mark Grodman, o otoi-
oG €Beoe otn d1dbeor| pag €va onPavtiko moaco yla
TIC AVAYKEG TNG €PELVAG KAl OTOV KATASUTIKO 0iKo
Apnea A.E. (N. KoukouAag — Art. MTtEANOG) yla Tn xo-
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prynon KataduTikoL e€oTIALopOU. TEAOG, otov MNETpo
Metpidn yla TNV mapayxwpenon oTeyng yia TIG AVAYKEG
NG €peuvag oTo epeLVNTIKO Ttedio Twv MeTaAlwy.

Katd 1o €1og 2011, N 0IKOVOUIKN Kpion eixe €va ape-
00 QVTIKTUTIO OTOV apIlBPO KAl TO LPOG TWV XOPNYLWV,
o€ pia eMoyM TIOL Ol EPEVLVNTIKEG TIPOKANCELG gixav
SlevpuvBei kal ol analtAoelg peyalwoel. Q¢ epeu-
VNTIKA opdada kKAnBrnkape ta emdpeva Tpia xpovia
va KAvoupe TIOAD TeplocOTEPQ, PE AlyOTEPA PEDQ,
o€ AlyOTEPO XPOVO Kal o€ €va VEO €PELVNTIKO Tedio,
TeAeiwg dyvwoto. O1 cuvBnKeg AuTEG KaBIOTOLV TIG
eAAXLOTEG XOPNYieq TWV €TWV ALTWV SITMAAG onua-
VTIKEG, S10TL av dev umApxav, Timote dev Ba ntav
ePIKTO. AIOPKEIG €T TECOEPA oLVATTTA £TN MTAV OL
xopnyieg tng etaipeiag Eurobrokers, to idlo kat n
oupnapdotaocn tou Tpoedpou TNG etalpeiag MNewp-
yiou Kovpra, mou enedelfe (wnpo evdladepov yla
TNV emTtuXn €KBaon TG €peuvag, CUXVA ETIIOKETITO-
HEVOG TIPOCWTIIKA TNG ETIXELPNOLAKA Yag BAon otn
Makpdvnoo Kal CUPPETEXOVTAG OTIG KATAOUTIKEG
gpyaocieq. A§lopvnudveuTn Kat CLYKIVNTIKA ATAV ETTi-
ongG n xopnyia tng owkoyevelag MNappa katd To €T0G
2011, otn pvnun tou ekAnovrtog (to 2009) MNavvn
appa, 1dpuTikoL peroug Tou I.EN.A.E. I81aitepeg
€LUXapPLOTieq odeilovTal miong oTov enayyeAuatia

Epeuvntiki Opada (2012, 2016)

« KoutooudAdakng MNwpyog — apxatoAoyog,
O1evBLVTNAG NG €pevvag

+ F'appag Mdpkog — GuCIKOG, TEXVIKOG SlevbuvThg
NG épeuvag (2012, 2016)

+ AykaBavdkng lMNnwpyog - doltntig ocuvtnpnong
apxaotitwy (2016)

« Aydbocg Avaotdolog — Kivnuatoypadlotng (2012)

+ Ayoupidng Xprjotog — apxatoAoyog (2012)

« ApyLpn Zaver| — apxaloAoyog (2012, 2016)

« BAayxakn Owtelvr) — apXITEKTWY PINXAVIKOG
(2012, 2016)

« T'kOAdNG NikdAaog — duTng (2012)

Alapavtn Aéva — apXITEKTWY PNXAVIKOG

(2012, 2016)

AlovuooTtiovAog AXIANEQG — apxaloAoyog (2012)

+ Elton Peter — 60tng (2012)

Kapatfag Nikog — eknaideutnq katadloswv

(2012)

+ Kapella lvw — d0tng (2012)
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60tn Nwpyo KAwvtda yia tTnv autandpvnar] Tou Kat
Tn 61d6eon TOUL €peLVNTIKOL TOL OKAPOULG KATA TNV
mnepiodo tou 2012 oe TeAeiws CUPPBOAIKEG TIUEG.

E81knA pveia Ba mpéerel va yivel oTtoug avepwroug
ekeivoug ol omoiot vrinp&av pdbupol va pag vto-
Seiouv apyxaia vavdyla rou yvwplfav i €Becav Lmo-
YN Pag oNUAvTIKEG TANPOPOPIES yIa TOV EVTOTIIOUO
Toug. To vavaylo 18 (Makpovnoog, akp. Kevtpo)
urtodeixbnke amod tov MNwpyo MoAvfidrn, Ta vavayla
19 kat 20 (ToupkoAipavo Oopikov) anod Tov Ndavvn
Nevkaditn kat Ta vavayta 9 (Kuvéooupa), 10 (Anua-
KOG) Kal 22 (AaokaAelo) arod tov Oeddwpo STAapou,
TO vavdylo 6 (Zt0pa) amnod Toug Oeddwpo ZTAuou Kalt
Moyavtap MoAmovp kat ta vavayta 1 (Ay. Avépéag),
2 (Metovay), 3 (ZTVpa) Kat 4 (MopTtoAddla) amnod Tov
lewpylo EvotpaTtiov. Evxaplotieg opeilovtal katl
oToV autodUTN, PE TIG TIANPodOpIES TOU OTToioL 00N-
ynbnkape ota vavayla 16 kat 17 (Tpurintr) Makpovri-
O0U), O OTIOI0G TIPOTIPNOE VA TIAPAKEIVEL AVWVUHOG.

MNwpyog KoutooudpAdkng
Ap. Apxalohoyog, |.LEN.A.E.
Edopeia Evahiwv Apxalotitwy

KAwvtCag MNwpyog — 6utng (2012)
+ KoAuBd EMdvva — apXITEKTWY PNXAVIKOG
(2012, 2016)
 N\oiCou Evyevia — apxaioAdyog (2012)
Mapivakn ‘OAya — portritpla apxatoloyiag (2016)

Mevtoylavvng Baoiing — dwtoypdadog,
Kivnuatoypadlotng (2012)
Mepoevié NouvdoBikog — SuTtng (2012)

* MixdAn Muptw — apxatoAdyog (2012, 2016)

+ Mmén AyyeAikn — doLTrTPLIa cLVTAPNONG
apxaotitwy (2016)

* MutiAnvaiouv Afuntpa — apxatoAodyog (2012)

Toapolpng ANEELOG — BUTNG (2012)

Toopmavidng AyyeAog — ouvTnENTNG

apxaotnTwy (2012, 2016)

Vidlickova Lucie — apxaloAoyog (2012)
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ZNUEIWOCELG

T Ounpou, 06., I 278: “a\\’ 6Te Zolviov (pov APIKOUED’,
dkpov ABnveéwv”. Aplotod., Negp. 400: “...kal Zolviov
Gkpov ABnvéwv”.

2 Amo tov Ooukudidn (8.4) avadépetal n oxLPwWonN NG
AKPOTIOANG TOUL Z0ULVioL KaTtA Tov Xelpwva tou 414-3
m.X., 6tav o BaciAldg Twv Aakedalpoviwy Ayig eixe elofa-
AelL otn Aekelela kat ot ABnvaiol nBeAav tnv evioxuon Tou
2ouviou yla va e€acdaliloTei N anmpdOKOTITN Kal AodhaAAnG
HETAKOMION TWV OLITNPEWV PE TA TTAOIQ.

3 To Advt Tou 2ouviov ATAV TO TIPWTO ONUEio emadnig
pe TNV ATTIKA yla 600LG €pxovtav €& avaTtoAwy, amod TIG
KukAadeg ) tnv M. Acia. 2tov Kpitwva tou MAdTtwvog
(43d - 44a) n Bewpida valcg, adikdépyevn ard TN AnAo,
ayKkupoPoAei mpoowplvd oto Zo0VIo Kal Ol ETIRAIVOVTEG
gpxovtat otnv ABrva dia &npdg. MBavov oto idlo Aa-
VL VA OUVTEAEOTNKE KAl N AXUAAWGCIA TwV EPTTOPIKWV Kal
oltaywywv mAoiwv amoé tov vadapxo Twv Aakedalpoviwy
TeAevoia (zev. EAA.5.1.23).

4 Tnv Omap€n onuavtikoL Aléva oTnv TEPLOXN €XOULV
vrootnpi€el ot Ardaillon 1897, 212. Cordellas 1889, 91.
Milchhoeffer 1889, 29. Kirchner kat Dow 1937, 6. Young
1941, 167. KakaBoylavvng 1977, 217. Zal\uwpa-Oikovo-
pdkou 1979, 161-163.

5 AAAOL £pELVNTEG TIPOTIPOLV va TAUTI(OLV TO AlAVL TNG
Mouvtalelag pe tov apyaio MNavoppo (Kakapoyldvvng
2005, 262).

8 To tomwvouplo MNavoppog avapépetal Kat OTIG EMLypa-
deq Twv MwAntwv (Crosby 1950, 236 k.€., ap. 14, ot. 20,
ap. 15, ot1. 26 K.a.), Xwpic Opwg n avadopd autr va erl-
TPETEL Evav elOIKOTEPO YEWYPAPIKO TIPOTSIOPIOUO.

" MAonyog 1991, 25. Onwg avadepel, To 1836, o Ch.
Wordsworth “Bewpeital moAD kahd kataduylo, 1600 oe
Bopeloug 600 Kal og VOTIOUG AVEROUG . . . To aykupoBo-
A6 Tou TMpooTateleTal AMOAUTA anod To vnoi Mdakpn, TNV
apxaia EAévn” (Wordsworth 1999, 160).

8 H unééelfn tou lwavvn Aevkaditn Bpebnke evieAWG Tu-
xaia ano tov vnoypddovta ot apxeg Tov 2012, mapa-
TonoBeTnuévn oto dwtoypadiko apyeio tng E.E.A. kat oe
EKKPEPOTNTA amnod 1o €1og 1990. MNpappévn 1810xeipwg oe
OKANPO XAPTOVL, PE ETIIKOAANUEVEG DwTOYPadIES KAl OKA-
pipruata ya Tov eDKOAO evtoriopo d00 vavayiwy, amo-
TeAel éva pvnueio evalobnaoiag ToAiTn yia TNV evaAla mo-
AITIOTIKN KAnpovopld TnG EANGSag kat diakpivetat yia Tnv
e€AIPETIKN akpifela Twv TANPOPOPLWY TIOL TIAPEXEL, AVTI-
Beta pe 10 oLVOAO oxedodv Twv LTOSEIEEWV eKeivNG TNG
enoxnc. MNa tnv otopia onuewwvetal 6Tt o lwdvvng Aev-
kaditng dev aitnBnke TIOTE apoLPn yla TNV UTIOSEIEN AUTH.

9 O idlog TUTOG avadpépetal kat wg Dyczek type 25A (Dy-
czek 2001, 174).
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100 Manabavaocodmouvrog (1980, 165) avadépel tn BEon
Tou otnV BopelodUTIKA TIAELPA TOL OPHOU, EITE K TIAPA-
Spopng, €ite okOTIHA, yla va tapodnyroet Tuxov emido-
€oug apyatokannAoug. O eMaveVTOTIOPOG TOU vavayiou
TO kahokaipt Tou 2012 Ba ATav advatog Xwpig TN ouv-
Spopn tou |. Aeukaditn, evog and Toug KOPLOUG CUVTEAE-
OTEG TNG €peuvag Tou 1979.

" H pveia autry oto ApxatoAoyikd AgATtio BacioTnke otnv
v’ aplBp. 1635/12-4-1994 avadopd mov Katébeoe otnv
Edopeia Evaliwv ApxalotiTwy o agipvnotog AnuATteng
Xaviwtng, o ormoiog eixe TeBel emKePANG TOU KATASUTI-
KoU KAlpakiov. O Xavidtng €ixe xpovoAoynoel To vaudylo
otov 30 alwva T.X. Kal Bewpnoe TNV TIPOEAELON TWV AY-
Popewv PodlaK.

2 H Aurtnpn autr dartiotwon mipokUmntel aBiaota and thv
avtinapaBoAr ¢wtoypadlwv mov Tpaprxtnkav 1o 1992,
TPV akOpa To vavdylo SnAwBEel oTIC apXEG, HE TNV EIKOVA
Tou Ttapovotddel n idla 6€on orjuepa.

30 apdopéag avtdg TPoEpXETAlL and TO ECWTEPIKO DPE-
AaTOG PE ouveLPPATa Evav KOPLVBIOKO Kal Evav KEPKLPa-
KO apdopea. O avaokapeag XxPOVOAOYel Kal TOUG TPELG
apdopeig ota TEAN ToL 40U ) gTOV TPWIPO 30 alwva Tt.X..
Eival cadeg wotdoo 611 n andbeon Toug oTo PpPEap mpPo-
gpxetat anod SelTeEPN XPrON TOUG.

4 3TNV TIEPLOPIOPEVNG EKTACNG KATAXWPENON OTo Apxal-
oAoyiko AeAtio avadepeTtal eoPalpEva wg TOMOG TIPOE-
Aguong Tou apadobevTog LAIKOL To Aavplo, TIou Bpioke-
TalL APKETA XIAOPETPA VOTIOTEPA. Mia TipWwTn Mapouacidon
TOU VAIKOU auTou gixe paypatotolnBei arnod tnv Aik. AeA-
Aanopta oto cuvvedplo Tropis VIII otnv "Ydpa (2002), ta
TIPAKTIKA TOU OTIoiou &gV £XOLV SNUOCIEVTEL EWG OHUEPA.

5 H oxetikn BBAloypadia, n omoia ekTeiveTal XPOVIKA
€wg TNV enoxn tou Bacihéwg OBwvog, eival peydAn kat
Sev elval okomog NG mapovoag PeAétng. MNa pia ocuvo-
TITIKA ETIIOKOTINGN TWV ATIOTEAECUATWY TWV TILO OLYXPO-
vwv gpeuvwyv BA. Wickens 2011. Keller kat Hom 2010.
XidipoyAouv 2006. Sutherland kat Sutherland 2002, 6mou
napatibetal kat peydAo pépog NG maAaidtepng BiPALo-
ypadiac.

16 ¢ . .eg¢ 6¢ epatotov / €vviylal katdyovto’ (y 177-8).
Toug otixoug autolG Ba OXOAIACEL OKTW ALWVEG APYOTE-
pa o ZtpdBwv (10.1.7), yvnuovelbovtag Tnv erikaipn 6€on
¢ Mepalotod oe oxéon Pe TO 20UVIO KAl KAT EMEKTAON
pe v ABriva: ‘... kai &nAot S16TL Toic Slaipouatv €k TAC
Aaiag eig TNV ATTIKNV Erikapiwg Keltal T@ Zouvie mAn-
owafov 10 ywpiov’. O Ooukudidng (4.109) xapaktnpilel
OAOKANPN TN Bahdcola meploxr SUTIKA TNG XEPOOVIOOU
Tou ABW WG To ‘TIPOg EUPolav mérayog’.
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7 Ta pia obvoPn Kat oXOALAoHO OAWV TWV OXETIKWV ava-
dopwv BA. Bélte 1910. Wallace 1972, 147-8, 172, 219-
220. Schumacher 1993, 77-80.

8 Ta vavdayla tTwv teheuTaiwv pévo 100 xpdvwv otnyv Te-
ploxn tou KaBo Ntdpo eival avapibunta yia va avagpep-
Bolv OAa €6w. Znuelwwvovtal Ta CNPAVTIKOTEPQ, PE TO
€idog kal Ta otolkeia Tou okddoug, To SPOPOAdYIo, TNV
nUepopnvia kat tnv attia Pubiong: meTpeAatokivnto “Ay.
ewpylog” N.B. 1238, Kapuotog — Wapad, 7-1-1958, elo-
pon vdatwv kat poodpaén (Ntovvng 2001, 35), metpe-
Aawokivnto “Ay. l'ewpytog” N.B. 314, >ki0pog — Padnva,
29/5/1955, npookpouvon otnv akth (Ntovbvng 2001, 35),
netpeAalokivnto “Ay. ©eodwpog” N.X. 126, Aavplo -
Oeoocalovikn, 3/4/1960, eiopor) vdatwv (Ntovvng 2001,
48), netpehatokivnto “Ay. NikoAaog” N.M. 298, XaAkida
— Xiog, 24/6/1953, elopon) vdatwv (Ntovvng 2001, 67), Tie-
Tpehatokivnto “Ay. Nikodaog” N.Z. 833, Trivog — lMépTO
Pagtn, 20/6/1952, elopory LdATWV — OKOTIUN TIPOCAPA-
&€n (Ntolvng 2001, 72), metpelaiokivnto “Ay. Aloviolog”
N.A. 11, Z0pog — BoAog, 23/12/1952, mpoodpafn Adyw
xiovoBueAAag (NTouvng 2001, 46), poptnyod potopatrt “Ay.
lwavvng” Znteia — BoAog, 1/12/1973, npoodpaén (Ntoo-
vng 2001, 49), doptnyd atpomioo “Ewprivn” N.IM. 510,
24/12/1936, npoodpagn (Ntovvng 2000, 195), doptnyod
atpormiolo “eodavw», 1905, tpikupia (Ntodvng 2000,
266), potopoint “Kuptaky” N.M.26, Mepaidg — BoAog,
11/12/1977, mpoodpafn Adyw loxupolL PBoptd (Ntobvng
200, 274-5), eruPatnyd/Touplotiko “Aaf TCol” N.I1. 3161,
KaAapdkt — ANévvnoog, 10/10/1996, npoodpa&n (Ntoo-
vng 2001, 285).

® Tp. 82-5: ¢ ... mapdoxeg Alyalov opov / Tpikupialg Bpé-
popta Kal divalg alog,/ mAjoov &¢ vekp®v Kothov Eu-
Boiag puxoév’, 90-1: ‘ ...ai Kadripeloi T dkpat / MOAGOV
Bavévtwy owpad’ EEoualy vekp®v.’

20 To duovonTo autd €pyo, YyPappEVo atnv Adyla yAwooa
™G BiBA0oOrkng tng Ale€avdpeiag, eival €vag dpaparti-
KOG HOVOAOYOG VoG ayyeAlodhOpou, 0 OToiog eKBETEL OE
OTiXoULG Ta MPOPNTIKA TtapaAnpruata Tng Kaoodavépag,
TNV nuépa mou o MNapig Eekivnoe oe avalitnon tng EAé-
vng, kat SUoKoAa pmopel va BewpnBei wg OTOPIKA TINYA.
H afia tou yia tnv peAéTn NG €uPoikng tomoypadiag
EYKEITAL KLUPIWG OTN XPNoN KATIOIWV TOTIWVUHIwY (Zapyd-
vng 1935, 172-3).

2 Erut. 6.7: ‘T@v 8¢ dAAwv EUPoig mpoodepopévwy vu-
kTto¢ Nauvrmiog éni To0 Kapnpéwg 6poug Tupaov ava-
niTel- ol 8¢ vopioavteg elvai TIvag TOV 0ECWOPEVWY TIPO-
omAéoual, Kal Tepl Tag Kapnpidag métpag Hpadetal ta
okagn Kal moA\ol tedevt®oly’, 6.11: ‘0 NavmAlog, Uote-
pov pabav v eig Tag natpibag T®V ‘EANAVwY €mndvo-
Sov, Tov eig Tov Kadnpea, viv 6€ Zuhoddyov Aeyopevov,
avipe PpukTov- EvBa mpooriehdoavteg "EAANveG €v TQ
SokKelv Apéva eival SlepBapnoav’, 6.15: ‘T@V 8¢ vavayn-
oavtwy mepl Tov Kapnpéa dAog arlayr dpépetal’.

2 Mavoaviag 2.23.1: ‘TupPdong yap toi¢ ENANOLY, WG
€kopiCovto €€ 'IAou, g TPog T® Kadnpel vavayiag,
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ToUg SuvnBévtag € TV YRV dladuyelv TOV Apyeiwv pPl-
yog te TiECel Kal Alpog.” Ztnv idla meploxry TorobeTol-
VTAL KAl Ao KATIOIOUG HEAETNTEG OL OPNPIKEG [Nupal omou
vavaynoe Kal rviynke o Aiag o Aokpog (6 500-510) kat ot
omnoieg TavTiCovtal pe TIg &€pec Meppuykia (MamapanA
1986-7, 176, 6mou Kat n oxeTkn BiPAoypadia).

2 'Opeot. 991-5: ‘TéNoY OT €mi meldyeol diedidpevae
MupTidou ddvov SIKOV £G OIdpa TIOVTOU, AEUKOKUHOGIV
npog Mepatotialg movriwv odAwv Aldoly appatevoag.’

24 EuBoikdc 2: “ETOyxavov PevV Amo Xiou mepaloVPEVOS
pETA TVWV AAEwv E§w TG Bepivic dpag &v PIKP® Tta-
VTEADG AKaTiw. XeP®VOG € yeVOHEVOL XAAETIAG Kal po-
Alg Slecwbnuev TPog TA Kolha TG EUPoiag’ to pev &n
AKATIOV €i¢ TPAXLV Tiva aiylahov UTo Kpnuvolg eKBaio-
vteg SlEpBelpay . . ..

2 FuPolkog, 55: ‘€tOxopev 6¢ TAEOVTEG €V T ZWKAEOUG
vnl Tpitov £T1og. Kal dlapBapeiong g vewg mept 1oV Ka-
dnpEa TIAVTEADG OAiyol TIVEG £€0wBnUeV ATIO TIOAADV'.
2TO €lOUANAKO AUTO KEIUEVO Ol ATIOUOVWHEVOL KATOIKOL
Tou Kadnpea katnyopolvTal and €vav prtopa yla Tup-
oeia (32): ‘kal yap olpal mupoedely alTOV ATd TOV EKPwV
TOIG TMAE0UOLY, OTIWG EKTTTWOLY €I TAG METPAG’. H Ka-
Tnyopia avaxattifetal ard Toug armoAoyoUUEVOUG, TOCO
yla To aviepo TNG TPA&ng 600 Kal yla TPAKTIKOUG AOYOUG
(51-2): < O 6¢ €TOAUNOEV EelMelV TEPL TOV vavayiwy . . .
aduvatov otiv Ekelbev kal 6TIo0v AaBely, Omou Kal Thv
ELAWV oUdEV MAEOV EoTlv (SelV I} TNV TEDPAV: 0UTW TIAVL
OMIKPA EKTIMTEL, Kal £0TIV €KEivn povN 1 AKTI ATao®v
AMPOOITOG. Kai Toug Adpoug, olig dnag eUpodv note EkPe-
Bpaopévoug, kal TouToug Avemnéa eig v Spav v iepav
v nAnaiov tfi¢ Baiattng.’

2% 0O MianA Xwwviatng, otnv urt’ aptBy. 90 emoToAr Tou
Xpovoloynuévn to 1206, arnevBuvopevn TIPOG TOV ETTIOKO-
o Onpwv MavounA, Tipofaivel oe Evav pnNTOPIKO TIAPAA-
ANALopd 1oL gival eVEEIKTIKOG TG avTiAnyng Tng replddou
yla tnv mieptoxr Tou Kagpnpeéa (I, 144 -145): © "Q kal ou
movnpov Udwp kal drotov- dpdvopat yap o TG €¢ NUAG
adikiag, ou PACTIEL Tiepalkalg, AAA Tolg mapd o0 Adyou
pariopactv: @ Kadnpidog untpuldg vndv anéppola Kai
TAKeBeV TapacLPOPEVA OIKIOTA vavayla UTIoSeXopévn
dopevwg, ® nelpatalg pév elfevog, Hulv 6& Toig ddAiolg
duydot KakoEevog, ® "ASou AtexvdC péya xdopa . . .. H
apxaia ovopaocia Kadpnpeug petaypddetal pe diddpopoug
TPOTIOUG OTA £pya TNG MPWIKNG xaptoypadiag. 2to Peve-
Toldviko vnooAodylo (isolario) Touv Bartlomeo dalli Sonetti,
Tou xpovoAoyeital iepi To 1485 (ToAag 2001, 87) onpelw-
vetal wg el caffri kal mapaAlayeg avtng TG ypadng ana-
VTWVTAL KAl 0€ PeTayeveoTtepa €pya. Yo TN ypadrn avtn
TO TOMwVUPIO OUVTOPA amoouvoEdnke amd Tnv apyaia
ovopaoia Kat cuvoEBNKe otV avtiAnyn Twv VAULTIKWY HE
autr Tou «kAadpou». Méxpl aruepa n B€on autr KaAeital
oTNV apyKo Twv avBpwnwv tTng 6alacoag «Apanng».

27 YtpaP. 10.1.7. Op. y 177-9. Evp. KOKA. 290-5. Wev-
60-ZKUAaE 58.3. Zted. Bul. A. lepaiotdg. H tavtion tng
epaioTov pe to onuepwvo Mopto-Kaotpi, Paciotnke oe
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emypadn mou Ppébnke ekei, OTIOL pvnuoveLeTAl EPO
Tou MNooebwvog MNepatotiov (Legrand kat Doublet 1891,
404-405, IG Xl 9, 44). Tunua piag delbTePNG EMyPADNG
TIOU EVTOTTIOTNKE KATA TN SIAPKELQ CWOTIKAG avaokapng
emPBePaiwoe TNV opbéTNTA TNG TAUTIONG (XWpPEPNG 1973,
305-6). 'a tn 6€on BA. emiong Bursian 1868, 1I, 434.

28 Zgv., EA. 5.4.61: “...a\\’ ol ABnvaiol €moAlopkolvTo:
TA ydp oraywyd autoig mhoila €rml pev tov Mepaotov
aoiketo, £KelBev &’ OUKETL NBehe mapamAely, To0 vav-
TIkoO évtog 00 Aakedalpoviwy Tiepi te Alytvav kai Kéw
kal "Avépov’. H dueon avtidpaon Twv ABnvaiwv deixvel
aKpIBWG TO0O0 €LAAWTN ATAv n TOAN O €vav VAuTIKO
arokAelopo: ‘Tvévteg & ol ABnvatol v Avayknyv, €vé-
Bnoav auTol eig Tag vadg, Kal vauuaxnoavteg mpog Tov
MoAv XaBpiou fyoupévou vik@ot TH vavapayia. kai o
pev altog Tolg ABnvaiolg oUTw mapekopiodn.’

2 Anp., . A" 34: ... IPOG T MepatoT® Ta TAOTa GUA-
AaB®V apudnta xpruat eEENeEeV .

30 Bpout. 24.3: ‘...muBopevog (Bpoutog) mhola ‘Pwpdika
MeoTd xpnudtwy €€ Aciag mpoopEpeadal Kal oTpatnyov
grumelv Avdpa xapievta Kal yvwplpov, annvinoev alt®
nepl Kdpuotov.’

31 ABNv., Aeirv.5.49: ‘ §6n olv TAG Aciag petaBeBAnpé-
vng 6 ABnviwv énavryev eig Tag ABrivag Kal Umo Xeu®-
vog €voxAnBeiq eig Kapuotiav katnvexon.’

32 Eup., KukA. 295: ‘Tepaiotiol te kataduyai.’

33 H ouykplTikd o ypriyopn mpowbnaon evog mAoiou pe
Koutd avti Twv oTiwv avadépetal pnTa arod ToV =evo-
$wvta, otov mepinmAou NG MNeAoTovvAoou Tou ETTXELPET
o Ipkpatng (‘EAA. 6.2.27-30), aAAG cuvayetal Kal aro TG
OXETIKEG PEAETEG YIA TIG PECEC ETIXEIPNOIAKES TAXVUTNTEG
kwrAatwyv mAoiwv kal lotiodpdpwv (Casson 1971, 282-
95. Morrison kat Coates 1986, 103-6).

3 Anu. 4.31: “. . . Noyioaio®’ 0TI Tolg mvedpact Kal Taig
®palg o0 £Toug TA MOAAA TPoAauBAVWY SlampdTTeTal
di\rtriog, kal GLAGEag Toug €Tnoiag 1 TOV XEWAV’ -
XELPEL, NVIK’ Av NUETG ur| Suvaiued’ ékelo’ adikeodar’.

% Anp. 8.16: ‘. . .Ti mowjoopev Qv Emi Xeppovnoov in;
«KpivoOpev Alomeibn vy Aia»- kal Tt Td mpaypat’ €otal
Behtiw; «ANN’ £vBEVS’ Av BonBrjcaipyev avtol.» "Av & UTo
TV TveLPdTwy pr) Suvwpeba;’

% =gv., EA. 4.4:  Adkdpevog 8¢ eml Mepaotov, kal CUA-
Ae€ag €kel Goov £60vaTto Tod oTPATEVHATOC TIAELCTOV EIG
"Edeoov TOvV otolov Emolelto’, BA. emiong MAout. Ayno.
6. Mponyoupévwg To TIAOIO TOL AynalAdou €xel SlatAen-
oel Tov NoTio EuBoiko pexpl Tnv AuAida, mpokelpEvou va
Teheotel Buoia otnv ApTEépLda, pia podavwg cLPPBOAIKN
evepyela MapaAAnAlopol pe TNV ekotpateia Twv Axalwv
kal Tov idlo Tov Ayapépvova. Evoiadpépov dw eival oTl
o0 Aynoilaog arogelyel va eiAéEel TNV AUAIGA wG TOTIO
ouvdabpolong Tou otoAou, TiBavov ylati €vag TAnpng mna-
PAAANALOUOG TwV S00 EKOTPATEIWV VA €iXE TIEPIOCOTEPO
apVvNTIKO QVTIKTUTIO OTOUG CUPHETEXOVTEG Kal ToV idlo.
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370 zevodwvtag (EA. 3.4.4) bev avadépel Tn SLAPKELA TOU
Tagdlov Tou Aynaolhdou Tpog thv ‘Edeco. MNa eva napod-
poto tagidiTovIovAo Tou 51 .X. and Tnv ABriva otnv ‘Ede-
00, 0 Kiképwv Ba xpelaotei dSwdeka NUEPES, e Pia oTdon
anpoaodlopioTou didpkelag otn ARAo, dvo otdoelg otn M-
Aapo kal Zapo kat dlapkr) apdarova oto $ilo tou Tito Mo-
UMWVIO ATTIKO yia TIG ETISOCEIC TOU POSIAKOU AdPAKTOL
pe To omoio ta&devel. H opeia Tou mipog tn M. Acia, oe
kdBe mepintwon Sev mephapPavel T Mepalotod. Amno tov
Melpad petafaivel oto Zwotrpa kat yetd otn Kéa, MNua-
po, 2Upo, AnAo, Zdauo kal ‘Edeco (BA. ad Att. 5.12 — 13).

38 O oplopog Greco-ltalic elorxdn and tov F. Benoit (1954,
40. 1957, 249-256) kal katéAn&e va vrtodnAwvel pia e€at-
PETIKA PeYAAN opada pe TIoAAODG SladopETIKOVUE TUTIOUG
apdopewy, Tov OAoL Toug daivovTal va aviAolV Ta oxn-
patika toug mpdTuTa amod TV ZikeAia r tnv MeydAn
EANGSa. Mapdtt MOANEG TUTIOAOYIKEG KATATAELELG €XOLV
npotabei (Will 1982. Manacorda 1986. Vandermersch
1994) kapia 6ev avtamokpiveTal TIANPWG OTNV TTOAUTIAO-
KOTNTA TWV TPORANUATWY XPOVOAOYNONG TIOL gyeipovTal,
oUTe UTTAPXEL Pia Kolvr cuvaiveon yla Ta Opla TnG opadag
autAg. MNa pia oxetikd mpdodatn MPAYPATELCON TWV TIPO-
BAnpatwy avtwv BA. Cibecchini 2005/2006, 50-53.

% Bjelajac 1989, 113-115, ek. 3:1.
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Underwater Archaeological Survey in the Southern Euboean Gulf (2010-2016).
Part B: South-Eastern Attica — Southern Karystia

George Koutsouflakis

Summary

The present article complements the homonymous article published in the previous volume of Enalia journal and
aims to present briefly the results of the campaigns of 2012 at the south-eastern coast of Attica, and of 2016, at
the coast of southern Karystia in Euboea. As already reported, the survey was conducted by the Hellenic Institute
of Maritime Archaeology in collaboration with the Ephorate of Underwater Antiquities. Far from systematically,
both areas were rather partly and quite patchily investigated, with the effort focused mainly on already known but
poorly published and understudied wreck sites of the past. In total, the two campaigns yielded the documentation
of seven shipwrecks.

The south-eastern coast of Attica (Sounion - Laurion - Daskaleio Bay)

The eastern shore of Attica, north of Cape Sounion, is formed by an indented coastline with a continuous series
of shallow bays and inlets that provided favorable conditions for temporary mooring and victual. Furthermore,
the connected hinterland was part and parcel of a thriving polis and directly linked with urban sites and mining
activities that played an important role in the Athenian economy and shipping. As a result, ceramic jettisoned
material is to be found aplenty along this coastline up to the Porto Raphti bay, further to the North. All five wrecks
investigated in this area are preserved in very poor condition and some of them have been extensively looted.

Classical shipwreck in the Tourkolimano Bay, Thorikos (No. 19)

The remains of this wreck lie in the shallows of the tip of a rocky promontory that halves the bay of Tourkolimano
in two parts, in a depth zone between 4-8 m. The cargo consisted of amphorae, preserved in a very fragmentary
condition and spread in small concreted concentrations over a wide area. All amphorae seem to be homogenous,
belonging to a generic type of amphora, very common in the second half of the 5 and the 4" centuries BC, usually
reported under the name “mushroom rim amphora”. This category of vessels, that survives also well in the 3
century BC, is mostly linked with production sites of the eastern Aegean.

Roman shipwreck in the Tourkolimano Bay, Thorikos (No. 20)

A second wreck of the Roman era was discovered not far from wreck no. 19, off the north side of the low rocky
promontory that bisects the Tourkolimano bay. The cargo consists of kiln-baked quadrate and rectangular bricks,
roof-tiles and a modicum of clay pipes, scattered over a large area on the rocky seafloor, between -8 and/to -17
m. Roof-tiles are mostly tegulae of a slightly trapezoid shape with several samples preserved intact. All products
are probably originating from a single workshop. The multitudinous remains of bricks that constitute the 90% of
the consignment indicate a massive cargo.

Several fragmentary amphorae found within the main cargo should be attributed to the ships supplies. A small cluster
of six amphorae belong to Dyczek type 25a, known also as Middle Roman 18, while another half amphora was rec-
ognized as Knossos type 19 or Pompeii type 5. The Dyczek 25a amphorae probably originate from the North-Eastern
Aegean, Chios, Erythrai or Kyme. According to this evidence, the cargo should be dated to the 2nd century AD.

Classical shipwreck in the bay of Gaidouromandra (No. 21).

The Gaidouromandra wreck is one of the first wrecks investigated by the Ephorate of Underwater Antiquities in
the late 1970s and is only generally referred to as a fragmented amphora cargo of the 5™ or the 4" centuries BC.
Its remains were relocated in shallow waters (5-8 meters) in the southern part of the bay and consist of several
piles of concreted amphora sherds.

Two amphora necks raised from the wreck-site, similar but not identical, find their counterparts in amphorae
of the Athenian Agora’s collection, broadly dated to the second half of the 5" century BC. A much more secure
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chronology is provided however by an almost intact black-glazed kantharos that was detached from one of the
piles and can be dated to the third quarter of the 5" century BC.

Late Classical / Early Hellenistic shipwreck in the bay of Daskaleio (No. 22)

A middle-sized, fairly well-preserved cargo of amphorae was first investigated in 1994 by the archaeologist D.
Haniotes in the bay of Daskaleio, the seaport of modern Keratea. During the relocation of the wreck, the site was
found severely looted with only a small number of half-buried amphorae remaining in situ, at a depth between
33 and 38 meters.

The one and only intact amphora raised from the wreck is classified in the large group of amphorae known under
the name Solokha I. According to this material, the Daskaleio wreck should be dated to the second half of the 4t
century BC or the very beginning of the 3 century BC.

Byzantine shipwreck in the Cape Vrysaki - Thorikos (No. 23)

Accidentally discovered in 2002 during construction works, in the shallows of the Cape Vrysaki, not far from the
ancient town of Thorikos, shipwreck no. 23 is one of the very few wrecks that diverge from the main group of
amphora-shipwrecks. The cargo consisted exclusively of glazed tableware, scattered over an area off the tip of
the promontory, in depths ranging from 8 to 14m.

The site is seriously has been seriously damaged by construction works and was never systematically excavated.
What we know of the cargo derives mainly from material collected randomly from the seafloor during the installation
of a pipeline. As in the case of the Pelagonisos wreck, the Thorikos shipwreck contained mainly shallow plates
with vertical walls exhibiting a more developed fine sgraffito style, less detailed but still close to the examples
of Pelagonisos Island decorative repertoire. However, a good 50% of that very same consignment consisted
of deep bowls with pronounced ring bases. These large bowls are painted with white slip motives, exposing a
syntax of spirals, triangles and rhombs that brings us well into the second half of the 12" century AD. If we are
to accept an evolutionary line in the tableware produced by Aegean workshops, the Thorikos wreck should be
dated somewhere to the third quarter of the 12" century AD.

The southern coast of Karystia (Bouros - Kastri (Geraistos) - (Platanistos)

The eastern end of Euboea, and especially the coastline extended from Cape Mantelo to Cape Kaphyreus, attained
during the Antiquity and the Middle Ages a horrible reputation for seafaring. It is repeatedly mentioned as a place
of grieve and disaster, a notoriously dangerous passage that any reasonable seaman would do his best to avoid.
Yet, the same area played a major role in navigational traffic within the Aegean, being the first mainland landing
spot for ships descending from the Northeastern Aegean and the Black Sea. Ancient Geraistos (modern Kastri) is
mentioned as a haven already from Homer and the vital importance of this bay as a naval base or stepping stone
is continually repeated by ancient literature.

The research has resulted to the relocation and documentation of two shipwrecks and several smaller concen-
trations of pottery, most of them dating from the Late Roman period onwards.

A Hellenistic and a Late Roman Shipwreck in the bay of Kastri/Geraistos (Nos. 27 and 28)

The remains of both wrecks are deposited in the same spot, a rocky downhill between 6 and 14 m., off the cape
that forms the western side of the bay, not far from its entrance. As is usually the case with wreck sites in shal-
low waters, both shipwrecks are preserved in a very poor state with their amphorae extremely fragmented and
concreted to the seafloor.

The earliest shipwreck (no. 28) was also the largest one and carried a cargo of amphorae attributed, according
to the raised samples, to the “mushroom rim” or Greco-italic categories, without a more detailed identification
being possible at the moment. Some Corinthian A amphorae might have also been part of the consignment as
verified from at least one intact neck embedded in the same concretions. Although, in the present article, a 3
century BC date is put forward, the wreck should be restudied in the future.

The cargo of the second wreck (no. 27) is concentrated on the shallower area (-6 to -7 m.) and consists of am-
phorae of the Late Roman 1 and 2 types, type 2 outnumbering type 1. The wreck should be dated to the 5" or
the 6" century AD.
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Vv YroBpuxia AvayvwpioTikry ‘Epeuva oto N. Eupoiké
(2006-2013, 2016)

dwtelvr) BAaxdkn, EAévn Alapavth

Eloaywyn

Slevripynoe To lvotitouto Evaliwv Apxatoho-

yikwv Epeuvvwv (I.LEN.A.E.), oe cuvepyaoia pe
v Edopeia Evaiinwv Apxatotntwv (E.E.A.) katd ta
€1n 2006-2016, uro TNV dlevBuvan Touv apxatoAdyov
MNwpyou KoutooudAdkn, evrortiotnkav 28 apxatolo-
YIKEG BETEIG vavayiwv.

z TO TTAQIOLO TNG CLYKEKPIPEVNG EPELVAG, TIOU

MapoAo mou “autookordg TNG €peuvvag ATav Kat’
apxnv n mpwtapxlkn dlepedivnaon Kal apxaloAoyLKn
XapToypddnon HeEYAAwY TIEPIOXWV PAKPOOKOTIIKA”
pe {nToLpevo TNV “yevikn elkova TG Slaotopdc Twv
vavayiwv Kat ¢opTiwv £t TOL CLVOAOUL TNG €kTaong”
(KoutooudAdakng et al. 2012, 40) tou N. Eupoikov,
N YEWHETPIKN TEKPNPIwoN Twv emibAVEIaKWY €LPN-
HATWV Kal TNG katdotaong evpeong kABe vavayiou
BewpriBnke anapaitntn fén Katd Tov oxedlaopo NG
€peLVag, e aTOX0 TNV 000 TO SuVATOV ETIIOTNHOVIKA
TEKPNPLWHEVN KaTaypadr Twv BEcewV.

H avayvwploTtikn épeuva Tou Notiou EuBoikod KOA-
TIOL TTaPOUCiace TIOAANEG TIPOKAACELG yia TNV opdda
Tekunpiwong tou LLEN.A.E. kal armotéAeoe onuavTtiko
€PELVNTIKO TIESIO yla TNV TPLodIAcTATN ArmoTUTIWoN
apxaiwv vavayiwv mou Ppiokovtal oe pecaia Badn
(20-47 p.), uTtd TIG CLVONKEG TIOL ETIIKPATOLV KATA
TNV SLAPKELA plag UTIOBPUXIAG AVAYVWPLOTIKNG EPEL-
vag, pe adlakorn rmapouvaia tng opadag oto medio.

Ta mpwTta Xpovia Tng €pevvag (2006-2010) evtorti-
OTNKaV Kal anoTumnwinkav vavdyla Ye oLUBATIKES
KLPIWG TOTIOPETPIKEC PEBOSOULC (APXITEKTOVIKA OXE-
Ola Kal okitoa, oe cuvduacuo Pe TNV PEBodo amoTu-
TIWONG PE TPUTAEVPLIOUO) KAl HE OTOXELHEVN PWTO-
YPadLIKN TEKUNPIWON, YE OKOTIO TNV avanapaywyn
PwTtopwoaikwyv. Ano to 2010 Kal PeTa, oL MeEPLOCO-
Tepeg BEoEIG vavayiwv TEKUNPLWONKav Pe TN Xprion
dwtoypaupeTpiag, n onoia rmapexel Tn duvatotnTa
MlOG QrOTEAECUATIKAG HETPLKNAG HEBOSOL amoTu-
nwong evaiiwv pvnueiwv, oe erinedo yewpeTpIKAG
aKpifelag Kat EIKOVIOTIKAG TTAnpodopiag.
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Me Kupiapxa mAeovekTrpata Tnv bPnAn akpifela,
Tnv anédoon ToAVETiedNC MAnpodopiag, Tnv ol-
Kovopia xpovou oto Tedio Kal TNV EDKOAN epappoyn
oe omnotodnmnote meptBAilov, N dwToypapueTpia
XPNOLUOTIONONKE yla TNV TIApaywyn YEWHETPIKWY Kal
EIKOVIOTIKWV TIPOIOVTWYV akplipeiag, omwe opbodw-
TOMWOAIKWV Kal SlavuopaTIKWV oxediwv Katopewv
(dtodiaocTaTng popdng), Kabwg Kal TPLoSLACTATWY
Yndlakwy JovTEAWV eridpaveiag, He PWTOPEAAIOTIKN
LN, TWV CNUAVTIKOTEPWV Vauayiwv NG €peuvag
(Diamanti kat Vlachaki 2015).

Mapdyovteg mou ennpeacav, mMapoAa autd, To TAAI-
OlO TWV TEXVIKWV TPLodldoTatng anoTumwong Kat
Twv epappolopevwy pebodoloylwy fNTav o xapniog
TIPOUTOAOYIOPOG TNG EPEVVNTIKAG ATIOCTOAAG, O TiE-
PLOPLIOUEVOG XPOVOG og KABe véa B€on vavayiou, o
TIEPLOPLOPEVOG XpOVoG katdduong (og BEoelg ov
Bpiokovtal oe peydAa BA6n), n avaykn yla Eumel-
POUG TEXVIKOUG TPLOSIACTATNG ATOTUTIWONG, Ol OTIOI-
Ol €XOLV ETIIONG YVWOELG KAL EPTIELPIA OTNV TEXVIKN
Kataduon, ot SUOKOAEG, KATA TIEPITTWON, KALPIKEG
ouvBOnkKeg, n TolKIAopopdia Tou vTrtoBpPUXLoL TIEPL-
BaAAovTog Kat NG ekTaong kABe B€ong Kat, cuxvd, N
EKTIANPWON TNG Avaykng e€aywyng anoTeAeopdTwy
(dtoblacTaTwy oxediwv f TpIodIACTATWY PHOVTEAWY)
oto Tedio.

H ouvABng evaAlayn, €miong, Twv PEAWV TNG OPA-
QG TIOL CUPPETEIXE OTIG EPYACIES TEKUNPIWONG KAl
TO SLaPOPETIKO eMIMESO YVWOEWV KAl EPTIELPIAG OE
B€paTa eVAAWY apXALOAOYIKWY ATIOTUTIWOEWY 0H-
ynoe otadlakd otnv KablEpwaon plag eAAxIotng pe-
Bodoloyiag yia tnv dtachdAilon tng ToLOTNTAG TNG
arnoTuNwong. Auth MepIAauBave apxika avartuén
SIKTOOUL oTaBEPWY onuEiwV aTo XWPO KABE vavayiou,
UE TNV TOTI0BETNON GWTOOTABEPWY OTOXWV KATAANAN-
AQ KQTAVEUNPEVWY OTO XWPO, OL ATIOCTACELG PETAED
TWV OTIoIWV EMPETIE Va PeTPNOOLV yla va TIPOKOYEL N
AKPIPAG XWPOBETNOT TOUG OE £va TOTIIKO OUOTNA OUL-
VIETAYHEVWV, PE XProN TPLTAEUPLOPODL 1 AAAEG pEBO-
6oug, omnwg To cuotnua SHARPS (Boouviwtng1990).

ENAAIAXIIl @ 2018
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Eik. 1. Nijoog Ay. Avopéag, Naudyio 1. 2x€di0 karavourig oyKwv
maktwpévng kepawkiis (E. Aiapavrij, N. EvBoikog 2010).

2 € TIOAAEG TIEPITTWOELG KATA TNV €6EAIEN TNG €peu-
vag, 6ev ATav ApKeETOG O XPOVOG yla TNV TOTIOBETNON
Kal TNV JETPNoN TwV onueiwv, pe anotéAecpa va
XpnotyorolnBei evaAAOKTIKA N TIUKVWON TNG TOTIO-
B€TNONG dWTOYPAPIKWV KALMAKWY (UE TNV Hopdn
PARSwWV oL £€depav oTdXoUG o 0TABEPEC aTooTA-
oelg petafL Toug) oe OAN TNV €KTAcn TOL vavayiov.

Emniong, €ywvav anapaitnTeg eVEPYELES yLA TNV TIPOE-
TOIPAGIA TOL XWPEOUL yia dwToyPAdLoN, P TNV TOTIOBE-
TNOoN piag i mepIocOTEPWY PWTOYPADIKWV KAIHAKWY
OTO XWPO TOL VaLAYioL KAt TNV VAOTIOINoN evog eudid-
KPITOUL, KATA TNV pwTtoypdadlon, katakdpudou agova
1 opl{ovTIo eTMESOL (KATAAMNAA AADASIACHEVWV).

To KUPLO Kal TO ONPAVTIKOTEPO OTASIO TNG AToTL-
TIWOoNG NTAv N TIOLOTIKN KAl Pe KATtAAANAo TpoTo dw-
TOyPADLON TOL CUVOAOU TOU EVAALOU APXALOAOYIKOU
XWPEOUL KAl TWV AETITOPEPEIWV ETUPEPOLG THNHATWY
TOU ] TWV CNUAVTIKWY EVPNUATWY KATA Xwpav. Ama-
paitntn poindBeon yia TNV MOLOTIKN wToypdadlon
Arav Befaiwg N KaAr opatdTNTA Kal 0 GUCIKOG /Kal
TEXVNTOG PWTIOUOG.

H enefepyaocia Twv pwtoypadlwy, Pe TNV elcayw-
Yy} TOUG O€ EPTIOPIKA AOYIOUIKA dWwTOYPAUMETPIAG,
mpaypartorololTav wg emi 1o MAeioTov oto nedio
NG €pELVAC KAl TIPLV TNV ATIOPAKPULVON TNG opadag
ano pia 6€on, wote va eival duvatn n a§loAdynon
TWV AMOTEAECUATWY TNG anotunwong. Ev avtiBéoel,
0€ TIOAAEG TIEPITTTWOELG N GWTOYPAUUETPIKN ETIEEEP-
yaoia dev Atav duvatd va oAokANpwOei Aoyw Twv
S600KOAWV cuvBNKwv (Slapovr atnv LtaBpo, Evtovol
Avepol e Tautoxpovn evtovn nAloddavela ri/kat pe
pieg appou). H d1abeon epeuvnTikod okadoug yla

ENAAIAXIIl @ 2018

kartoleg meptodoug, pe podulaypeveg BEoeLg ep-
yaoieg, SleukOALvVE oe peyalo Babuod tnv dadikaaia.

2 € TIEPLTTWOELG XAPAKTNPLOTIKWY EVPNHATWY, N
AETITOPEPEIWV TWV vavayiwv pe 1dlaitepn onpaaoia,
onUAavTIkO Kal anapaitnto epyaieio TeKunpiwong
KpiBnke n arotunwaon pe enegnynUATIKA oKapldn-
pata r ox€dla umod KAipaka, Ta omoia ylvav Katd
XWpPav anod TOUG APXITEKTOVEG TNG opadag.

2 TNV nmapoloa GUVOTITIKI TTapouaGiacn Twv epya-
OlWV Kal arnoTeAEOPATWY TEKPNPIWONG TWV EVAAL-
wv apxaloAoyikwv Becewv Tou N. EuPoikou, yivetal
pla oLUVOAIKNA Kataypadr TOUG Kal pila TIEPIANTITIKA
napovaiaon TG epappolopevng peboddou oe KAbe
Béon.!

A. NNolwTikS ZopmAeypa ZTOpwv

lNa tnv anmotinwon Twv Navayiwv 1, 2, 3 kat 7,
TIOU EVTOTIIOTNKAV KATA TIG EPELVNTIKEG TIEPLOSOUG
2006-2007, xpnotdotolidnke cuvduaopog pwTto-
YPADIKWYV, TOTIOUETPIKWY Kal YEWSAITIKWVY PeBOSWY
TeKunpiwong, avaloya pe TNV yewpopdoAoyia tng
B€ong, TNV MoAumAokOTNTA KAl OTIoudALOTNTA TOL
APXALOAOYIKOU XWpEOoUL, TO SlaBEaipo eEEIBIKELUEVO
EPELVNTIKO TIPOCWTTIIKO Kal TO SLaBECIPO CLUVOAIKA
XPOvo utofpuxiwg. Edika oto Navaylo 6, Aoyw tng
ornoudaldTNTAG TOU EVPHHATOG, EYIVE N TIPWTN PWTO-
YPAUUETPIKNA TEKUNPiwon vavayiou otnv urtopuxta
avayvwploTikh épeuva Tou N. EvPBoikol. AkoAouBei
oLvTOuN TEPLlypadr] TWV EPyactwV oe KABe BEan.
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Eix. 2. Nijoog Ztupa, Naudyio 3. Zkapipnua karoWews kupiag gu-
ykEVIpwonG kepduwv (@. BAayaxn, N. Eupoikog 2006).
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Navadyto 1: Nnoida Ay. Avépéag, 5° - 6° at. p.X.

Na tnv anotunwon touv Navayiov 1 (KoutooudAd-
Kng 2013, 136) eylve mpoomndabela va oplobetndei To
€0POG TNG CLYKEVTPWONG EVTOG EVOG TPLYWVOU, HE
KOPUGEG TIoL onuaveinkav pe ta ypaupata A, B, . H
B€on Tou vavayiouv e€apTrBnke aro TNV aKToypauun,
pe avaBifaon Twv onpeiwv avtwv otnv emnidpavela
NG 6dAacoag kat xprion yewdartikoL otabpou. lNa
TNV aKPLBECTEPN ATIOTUTIWGN TWV TIEPLYPAPPATWY
KAl TwV BECEWV TWV OYKWV TIAKTWHEVNG KEPAULKNAG
€YIVE eyKaTAOTAON OTO BUBO TOUL PEPIKWG ETIIOKELA-
opévou ouatnuatog SHARPS, To ormoio opwg TeAdka
napovaoiace TpofAfpaTa kat dev anedwaoe amnoTeAE-
oparta. Na to Adyo auto, 1o 2010, €yive pia devtepn
OLUTIANPWHATIKYA anoTunwon NG 6éong. Ekmovn-
Bnkav dWTOPWOoAIKA TWV CLCCWHATWHATWY KEPQA-
MIKNG, Ta oToia evtaxbnkav oe €va yeviko axedlo
KATAVoWNG TOUG OTO XWPO Tou vavayiouv (EK. 1), pe
TNV ANYn PETPrOEWV TIAAYLWYV ATIOOTACEWV PETAEL
TOULG Kal TNV emiAvon Tou SIKTOOL TWV oNUEiWV Pe
Xprion tou Aoylopikou Site Recorder SE.

Navayto 2: Nijoog Metodol, Pwpdikn niepiodog

H éktaon tng dlaomopdg Twv evpnudatwy Touv Nav-
ayiou 2 (KoutooudAdakng et al. 2012, 47), oe BdOog
23-26 ., yetpribnke 45 x 15 . mepinou Kal yia tnv
TIPOKATAPKTIKNA AmoTUTWwon NG 8€ong TomobeTn-
Bnke Katd pnkKog tng agovag, Tou oToiov Ta Akpa
e€apTtnOnKav amno tnv aktoypapun, pe avaBiBacpo
Twv onueiwv Kat xprion yewdattikod otabuov. Eyive
eniong dwroypadikn TeKUnpiwaon tng dlactopdg
TWV ELPNUATWV.

Navayto 3: NA mAevpa tng Njoou Zt0pag

21o Navayto 3, To oroio Bpioketal oe Babog 12-17
. (KoutooudAdkng et al. 2012, 48), €ylve anotinw-
on TNG BACIKAG CLYKEVTPWONG KEPAUWY AAKWVIKOU
TUTIOUL, PE TNV EKTIOVNON OKAPLPrHPATOG KATOYEWG
uroBpuxiwg (EIK. 2) kal Tnv AemTopepn amoTonwon
MEUOVWHEVWVY KEPAUWYV, Pe TNV BorBela cuuBaTikwy
HETPNTIKWV €pYAAEiwV (OTTAOTO PETPO, TAXVUETPO,
PodINOPETPO). H Aemttopepng dwTtoypddion odn-
ynoe eriong otnv dnuiovpyia pwTtopwoaikov NG
Baoikng ouykévtpwong.

Navadyto 6: BA rtAevpd tng vijoou Ztupag,
"Yotepn EAAnvioTIKNA Tiepiodog

To Naudyto 6 evtortioTnKe KATA TNV EPELVNTIKI TIE-
piodo touv 2007, o BABoGg 40-46 p. O xwpog Tou
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Eix. 3. Nijoog 21upa, Nauayro 6. dwTopwoaiko Tou vavayiou
(B.Hartzler, N. EuBoixag 2007), faag Tou omoiou mpoypappariorn-
KaV 01 EPYA0ieS YEWHPETPIKIG TEKUNPiwang 1o 2010.

vavayiov? arnaptifetal arnod pla KOPLA CLYKEVTPWON
apdopewv mov KatalapPavel ektaon Tiepinou 80
T.J. Katd tnv nmpwtn $aon tekunpiwong tng emt-
$avelakng Kataotaong Tou XWPEOoUL ToL vavayiouv, To
2007, mpaypatomnorifnke dwtoypadlon Kal rmapa-
ywyn ¢wtopwaoaikoo (Eik. 3), arod To o1oio MPoEKL-
Pe dlavuopaTiko oxedlo KaToPews TOU vauayiou pe
€UKPLVI UTIOPVNHATIOPO TwV SLAdOPETIKWY TUTIWV
apdopewv Kal AAAwvV evpnudtwy (Eik. 4).

NOyw ToU peyAalou evoladEPOoVTog ToL GOPTIOL TOL
mAoiou (KoutooudpAdkng 2013, 116), katd tn didp-
KELA TNG EPELVNTIKNAG TEPLOSOL Tov 2010, n epevvn-
TIKr opada emnavnABe oto Xwpo Tou Navayiouv 62, Me
OKOTIO TNV €vtagn OAWV TWV ETIGAVEIAKWY EVPNPA-
TWV TOU vauayiov o€ oplopEVN TIEPLOXH, TOTIOBETH-
Bnke oto BuBo KAvapog yevikwv dlactdoewv 12 x
10 p., aroteAoLPEVOG Ao TOYEIG 2 X 2 Y., O OTI0I0G
TIPOCAvATOAIOTNKE TMAPAAANAQ TIPOG TOV KEVTPIKO
a&ova Slaomopdc Twv evpnUATtwy. Ot KOPLDEG TOU
Kavapou onudvlnkav cuudpwva pe TNV apibunon
€VOC aveEdPTNTOL CUCTAPATOG CUVTETAYHEVWV (X,
y), VW) Ol TOWEIG Tov Sapopdwbnkav anpdavenkav
pe Aatvikoug xapaktnpeg A, B, C, D, E, F.

ENAAIAXIIl @ 2018
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Eik. 4. Nijoog Ztupa, Nauayio 6. Zxéd10 karoyng, amo v diavu-
OuartiKi) amoooal) ToU ApXIKOU GWTOUWOAIKOU ToU vauayiou (amo
Tov B. Harztler), pye Tnv Tomo@&Tnan Tou kavapou oTo Bubo kard 1o
2010 (EA. KoAupBd, ®. BAaxdkn, N. EuBoikdg 2010).

MapdAAnAa, TonoBetriBnke otov Bubo €va biktuo
otabepwv onueiwv TIov cnuaivovtav pe pwtoypay-
METPLKOUG O0TOXOUG, YUPW aTo Kal JEoa oTo XWPO
TOU vVauayiov. 2Tn CUVEXELQ, TIPAYHATOTIOWOnNKAavV pe-
TPACEIC TIAAQYLWVY ATIOOTACEWV PETAED TWV KOPLDWV
TWV PWTOOTABEPWV TOU TIOAUYWVOMETPIKOU auToL
SIKTOOUL, EVW N XWPOOTABUNGCH TOUG EYLVE PE XProNn
UTIOAOYLOTH KATASLONG. ZLUVOAIKA, PeTPNONKav 119
QAMOOTACELG O XPOVIKO SlaoTtnpa 11 EIKOCAAETITWY
katadvoewv. O MPoodlopIoPOG TWV CLUVTETAYUE-
VWV TwV Kopudwv Tou SIKTOOUL Eylve Pe TN pEBodo
TOU TPUTAELPIOOL OTO AoYIopIKO Site Recorder SE
(Student Edition).

To dwTopwaodiko TIou vtrpxe NN and to 2007, xpn-
olorolbnke wg odnyog yla Tov MPOYPAPPATIONO
TWV VEWV dwToypadikwv AfPewv Kal ToV Tipoadlopl-
OO TNG KATAVOUNAG TWV GwTOCTABEPWY CNUEIWV IOV
ETPOKELTO VA PETPNOOLV. Z0udwva pe TIG SIaoTACEIG
Tou vavayiou, 18 x 7 ., og €vav Bubod pe katwdepela
mou &eklvoloe amo ta -39 Y. kal eptave 1a -47 p., 0
eV AOyw TPOYPAPHATIONOG LTIESELEE PwTOoypadLon
TOU vavayiou pe 5-6 p. arndoTacn ano TO AVTIKEIEVO,
oe 4 Awpideg (EiK. 3), pe Katd prikog erkaiuvyn (dia-
BOXIKEG €l1KOVEG) 70-80% Kal KATA TTAATOG ETIKAALYN
(Awpideg) 50%. MNa tnv APn Twv pwtoypadlwv Xpn-
olgoroténke pia ko pwtoypadikr) pnxav SONY
DSLR A700, oe pia adiaBpoxn 0nkn Ikelite, kabwg
kal pAag lkelite, Adyw TOUL pEIWPEVOL PWTIOPOD.

Eix. 5. Nijoog Ztupa, Naudyio 6. OpBopwropwoaikd Tou vauvayiou (E. Aiapavrij, N. EuBoikog 2010).

ENAAIAXIIl @ 2018
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MeTa&V Twv AOYLOPIKWY TIOU Xpnolyotioriénkav yia
NV PWTOYPAPUETPIKN eTeEepyacia Twv pwtoypadl-
wv nrav to Eos Systems Photomodeler, To ISAT &
ISSD 1n¢ Intergraph* kat To Geomedia Professional
OrthoPro (Diamanti et al. 2013). Ta anoteAéopa-
Ta Atav éva Pndlakd povteo emidaveiag (surface
model), kabwg Kal Eva opBodPwToPwaaiko, TIAEOV,
Tou vavayiou (Etk. 5). To Pndlakod povtelo emida-
veiag mou dnulovpyndnke TEBNKE LTIO TTEPAITEPW
eneepyaoia ota Aoylopika Rhinoceros kat 3D Studio
max, e oKOTIO TNV anddoon mepLoooTEPNG YEWE-
TPIKNG MANPOdOPIag oe AETITOPEPELEG ETTL TWV ELPN-
pATWV Kal TN GwTopeaALoTIKN enévduor] Tou (EIK. 6).

210 Navdylo 6 “dievepyrnbnkav 00 SOKIPACTIKEG
TOMEG OTnV TepLPEPELa TNG KLPLag andbeong, mpo-
KEWEVOL va SlayvwaTei N oTpwpatoypadia Tou vav-
ayiou kat va diarotwOei To evdexdpevo dlatrpnong
TUNUATWYV Tou EDALVOL OKaploL” (KoutooudpAakng
2013, 116). H tekpnpiwon Twv avackapiKwy TOPWV
€YIVE PE TauTOXPOVN EPapUoyr) GWTOYPAUMETPIKAG
peBOSoL anoTiMWOoNG TWV TOPEWY TIOU AVACKATITO-
VTQV Kal AETITOPEPOUG APXITEKTOVIKAG ATIOTUTIWONG
TWV CNUAVTIKWV ETIPIEPOLG EVPNHATWY, TIOU TIAPE-
pewvav Katd xwpav i aveAKLoBNKav PJETA TNV TEKUN-
piwon Toug. TETola Atav “pia Aibvn Aekavn (Bueia
- mortarium), évag oldepeviog KAd0G, XAAKLVOL Kal
oldepeviol AAoL Slapopwyv TUTIWV Kal TEAOG Eva PIKPO
TunMa Tov okaploL (Eik. 7) To ottoio emixwbnke ava”
(KoutoouvpAdakng 2013, 116).

Navdyto 7: Bopeia Tov diadAov petagd twv
vAocwv Zt0pag kat Ay. Avépéa, EAANvicTIKA
nepiodog

INa pia mpoKaTapKTIK xaptoypadnon tou Navayiou
7, ou PBpioketal oge BaBog 8-14 p., pe yia dacropd
doprTiov mtepimou 80 Y. KATA PrKOG TNG AKTOYPAPMNG
(KoutooudpAakng 2013, 128), xpnolgororBnkav Ku-
piwg TomopeTpikeg peBodol arotumwong. Opiotnke
oto BuBo afovag, Ta Akpa TOL OToiov onuAvenkav
pe ta ypappata H, |, kabwg kat Tuxaio onpeio kata
UKog Tou agova auTou, TO OTI0I0 oNUAvONnKe Pe To
ypauua O (Ek. 8). Ztn cuvéxela mpootebnkav SVo
akopn onueia, H', I'. ' OAeg oL artootdoelg peTah Twv
onueiwv petpnbnkav pe petpotalvia, evw ta BAon
TWV onueiwv petpriBnkav pe vroAoyloTr) kataduong,
waote n B€on Toug va anoteAeoel adeTtnpia yia tnv
pETPNON opItlOVTIWY ATOoTACEWYV ato Tov dfova
TIPOG ETUAEYUEVA EVPNPATA TIOU ETIPOKEITO VA AVEA-
KuoBouv (evprpata 01 €wg 08).
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Eik. 6. Nijoog 2tupa, Naudyio 6. Tpigoiaoraro povréAo Tou vavayi-
ou, 3d studio max (E. Aiapavrij, N. EuBoikog 2010).

THMBANEL Yubl wabliow sa0Qgm

RAPDI THT PATEISML. ATTEARL G mut

TAKGL BESANL WAPEAGY =4 40
SPATS BBl
[SEERTE

Eix. 7. Nijoog Xrupa, Naudyio 6. Aenropepég axE610 TOU G10EPEVIOU
KAOOU Kal TUIjpaTog Tou aokapiou pe 010epEvious fjAous. KAipaka
oxeoiaong 1:5 (®. BAaxakn, N. EuBoikog 2010).

Me nAdyleg arnootdoelg kal BubopéTpnon onueiov
aroTuUTIWONKE, €Ttiong, N 6€0nN ONUAVTIKWY CLCOW-
HOATWHATWY KEPAWPIKAG amod Tov afova. ZTov XWpPo
TomoBeTNONKe €vag akoun agovag (06nyog) ya tnv
urofonnon Twv dwToypadPIkwy AfPewv 1oL Eylvav
He okoTtd TNV Mapaywyrn PwToPwoaikol Yeyaing
€KTaong Tou vavayiou (aroé tov B. Hartzler, To 2007).

B. Oppocg Mappapiou — MoptoAdadia- N. Akio

Navayto 4: NA kapog tov ‘Oppou MoptoAdagdia,
106 — 2°¢ au. p.X.

To Navdyto 4 avakaA0dBnke To 2006, oe andotacn
70 p. iepirou amé to Navdylo 5, évtova diatapay-
UEvo, he peyain dlaomtopd Tou PpopPTIoL TOU Kal PE
TNV KOPLa CLYKEVTPwWON va PpiokeTal og BaBog 18-
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Eik. 8. Bopeia Tou drauAou peTalu Twv vijowv Z1upag kai Ay. Av-
opéa, Nauayio 7. Zkapipnua XapToypapnong KUpIwv OUGOWHaTwW-
parwv maktwpévng kepapikijs (. BAaxakn, N. Eupoikog 2007).

28 y., og évtova eTikALvr BuBo (KoutoouvdAdkng et
al. 2012, 54). H 6éon tou Kataypdadnke pe dopntod
GPS. H gpevvnTtikr} opdda eraviABe otn B€on Tou
vavayiou to 2007 yla CUPTIANPWHATIKA dlepebvnan.
Katd tnv riepiodo auth yive pwtoypdadion Twv Sid-
OTIAPTWYV CUYKEVTPWOEWYV, HELOVWHEVWY EVPNUATWY
KATA Xwpav, Kabwg Kal aveAKOOEIG XAPAKTNPIOTIKWY
€LPNUATWY, AAAA SV EYIVE KATIOIO GUVOAIKH XAPTO-
ypddpnon tou vavayiou.

Navayio 5: NA kapog tov ‘Oppov MoptoAagia,
"Yotepn BuCavTtivi) epiodog

To Navayto 5 gvtoriotnke katd 1o 2006, oTnV emUL-
KAV, Bpaxwdn katwdepela Tou Bubouv, oe BaBog
16-24 ., evw pepovwpevol apdopeic evrottiodnkav
kat otn Babutepn Cwvn Twv 32-38 p. (KoutoouvdAa-
kng et al. 2012, 53. KoutooudpAdkng 2013, 167). To
2007 n epevvnTikh opada enaviAbe otn B€on Tou
vavayiou Kat mpoxwpenoe otn xaptoypadnon Tou
XWPOUL pe cupPatikeg peBodoug amotunwong (Ek.
9), kabwg kat atn ANYn dwrtoypadlwv ya tnv on-
Hlovpyia GwTopwoaikov TNG KUPLAG CUYKEVTPWONG
apdopéwv (Ek. 10).

Opiotnke TplywviKA TiEpipeTpog (AB= 12,65 p., AE=
17,25 p., BE= 15,45 p.), n omnoia nepiAdpPBave 13
€upAUaTa Tou gixav evrorioTei kal aplBunBei, evw
TomoBeTABNKav Kal mpoacbeTol Afoveg, TTAPAAAN-
Aol oxedOV TIPo¢G TNV pia TTAeLPA TOL TPLYWVOU, WG
odnyoi yla tnv pwtoypadikn AfPn. Ot ywvIEG TNG
TIEPIPETPOL Kal TA AKpaA TwV a&dvwy anuavenkav
pe kedpalaia ypdppata (A, B,....Z) kal eAfdpdnoav
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Eix. 9. Akpwrijpio Zéor, Nauayio 5. Zkapipnua karoWews Tng KUpIag
ouyk€vipwong Tou vauayiou (®. BAaxakn, N. EuBoikog 2007).

Eix. 10. Akpwrtijpio 2éar, Naudyio 5. dwTopwoaiko 1ng KUpIag
OUYKEVTPWONG AUPOPEWV EVTOS TNG TPIYWVIKIIG ITEPIHETPOU MTOU
opigTnke aT0 XWPO TOU vauvayiou (B. Hartzler, N. EuBoikog 2007).

Ta Badn tou mubpéva oe KABe onpeio, KABwg Kat
Ta BAabn €6paong Twv apdopeéwv otov MubuEva, pe
vrtoAoytotr katdduong. Na Tnv emilvon Tou TToAL-
YWVOUETPLIKOU SIKTUOL oTaBepwv onpEiwy TIoL LAO-
ToinbnkKe oto Xwpo eArldOnoav MAAyLlEG ATTIOOTACELG
anod TIG KOPUDEG TWV TTACGCAAWV OAWV TWV CNUEIWV.
Meta tnv emilvon Tou SIKTLOUL, PE XPron TOL AoyL-
opikoL Site Recorder SE, mpogkupav ol ouvteTay-
péveg Twv oTaBepwyv onpeiwv (og TOTIKO cLOTNUQ)
kat e€aptbnkav anod avtd - ge TNV AfPn Kat maAl
nAayiwv anootacewyv Kat epappoyn pebodou TplL-
mAeuplopoL (Site Recorder SE) - ol apdopeic 01 €wg
013 mou eixav onpavBei oto xwpo. Ao ta otabepd
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onpeia e€aptRdnkayv emiong kat evpNUATA EKTOG TNG
TepIPETPOL. Anto To BabuTtepo onueio B (-25,30 p.)
TNG TEPLUETPOL, HETPNONKAV MAAYLEG ATTOOTACELG
kat eAndBnoav dlomtevoelg TIPOG TA EVPHKATA TIOU
Bpiokovtav Babutepa (014 €wg 021).

Navayio 25: Nijoog Aki0, "Yotepn Apxaikn
nepiodog

To vavayto oto Aklo (MAatoupdda) EVTOTTOTNKE TO
2005 amno kAdkio TG Edopeiag Evaliwv Apxato-
tATwv (E.E.A.), 0TN VOTIOQVATOAIKI) AKTHA TOU VNGLOU,
OOV AvaKAaAUPONKE CUYKEVTPWAN aTIO TIAKTWHUEVN
KEPAMLKI, AMOCTIACHATIKA oWwlOPeEVOUG apdOpEIG
Kat AiBiveg aykupeg. H yewpeTpikn TeKPnpiwon Tou
XWPOoUL gylve amod tnv epeuvvnTikr opdda tng E.E.A.
(KoutooudAakng kat KovpkoupéAng 2006).

I. Meproxeg Kuvoooupag — Mapabwva kat Njcou
KaBaAAavng — ‘Oppou AApupoTIoTApou

21a Navayla 8 kat 9 (KoutoouvdpAdkng et al. 2012,
55-56) rtou gvtottioTnkav A. kat A. tng Kuvéooupag
Mapabwva Katd Tnv epevvnTikn Tiepiodo Touv 2007,
AOYW TNG EAIPETIKA ATIOOTIACHATIKAG KATACGTAONG
otnv oroia cwdovTtav ol audopeic Tov anoTeAoL-
oav To PoPTIO KAl TOL TIEPLOPLIOPEVOU XPOVOU Tia-
PAPOVAG OTNV CLYKEKPIUEVN BEan, Sev €ylve KATola
YEWMETPLKN TEKPNPIWaON, EKTOG amod TNV onuavon
NG B€ong Touv vavayiou pe popnTtd GPS, Kabwg Kat
TNV pwtoypadIKr TEKYUNEIWoN TwWV EVPNUATWV TIOL
onuavenkav, TPV TNV AvEAKUGOr TOUG.

Me Tov {610 Tpdmo avrtipyeTwrioTtnkav kal Ta Navd-
yia 10 kat 11 (KoutooudpAdkng et al. 2012, 58) rouv
evrortiotnkav otnv Nnoida Anpdkog kat otov SiauAo
KaBaA\avng - EOBolag avtiotoixa. Eidikd oto Navad-
yio 11, “To pikpo oxetikd Babog oto otoio Bpioketal
n 8€on kat n e0KOAN TPOCPRACIPOTNTA Tov, €Becav
w¢ Aueon mpoTepaldTNTA TNV KABOAIK) CUANOYH TOL
ektebelpévou, empavelakol VAIKOD” (KouTtooupAd-
kng 2013, 86).

A. NNolwTik6 ZopmAeypa MNMetahiwv

KELQ TNG AVAYVWPLOTIKNG €PELVAG, OTA TIEPLOCOTEPA
arno Ta vavdyla auTd ylve ETIAEKTIK wToypadlon
XAPAKTNPLOTIKWY EVPNUATWY, XWPIG CUVOAIKN] YEWWE-
TPIKN TEKUNPiwon TG kKABe B€ong. Movo ota vavdyla
No. 14 kat No. 15 katéotn duvatn n YEWPETPIKN TEK-
MNPiwon ONUAVTIKWY CUYKEVTPWOEWY EVPNHATWY HIE
TNV Xpron GwToypapHeETpiac.

Navayio 14: BA akti TnG vijoov Makpovrat,
EAANvioTIKA IEPioSOG

210 Navdyio 14 (KoutooupAdakng 2013, 182) €yive
HETPNON TWV YEVIKWV Sla0TACEWY TWV KLUPLOTEPWVY
OUYKEVTPWOEWY TIAKTWHEVWY EVPNUATWYV TIOL ATIO-
TeAoUV TO gvaropeivav popTio Tou vavayiov, Kabwg
KAl TwV amooTACEWV PETAED TWV CUYKEVTPWOEWY,
He oKoTIO TNV Snulovpyia okaplPrPaTos KatoPews
Tou vavayiou. Eyive, eniong, dwtoypadiKr TEKUN-
piwaon Tou vavayiou yia Tnv anotunwaon g 6Ecew
EVPNUATWYV TIOL OTN CLVEXELD aveAKDOONKav, aAAa
Kal yla TNV €KTIOVNON GWTOPWOAIKOU KATOYPEWS TOU
ouvolou (Ek. 11).

Navayto 15: ®optio Kepapwv otnv BA akti Tng
viicouv Makpoviot

To popTio TOL vavayiou oV eVTOTOTNKE OE BA-
Boc 17-18 p., oe anéotaon 120 p. nepinov and tnv
akTn, anapTi{oTav Kupiwg amod peydAou peyeboug
KEPAPOLG AQKWVIKOU TUTIOU, Ol OTIoioL EiXav amoTe-
Bei mAvw otov appwdn Bubod, éxovtag Slatnproel T
S1atagn TG apxIkNG POPTWONG KAl KATAVOUNG TOUG.
Katd tnv epeuvnTikn miepiodo touv 2010, ekmovrtn-
kav okapipripata katopewe (Eik. 12) kat oPewg katd
unkog (Eik. 13), eAAdpBnoav PETPNOEIG TWV YEVIKWV
Slaotdoewyv TNG OLYKEVTPWONG, KABWG Kal evdid-
KPITWV TEPAXiwV KEPAPWY Kal €ylve pwToypadIKn
TEKUNPIwoN, Ye oKOTO TNV PWTOYPAPPETPIKN ETIE-
Eepyaoia kal tapaywyr TeLodIAoTaTou PYOVTEAOU Kal
opBodwToypadlv KATOPews Kal OPewv. Ol YEVIKES
S100TACEIC TNG CLUYKEVTPWONG KEPAPWYV TIOL gixav
TakTwOel peTaL tToug, diatnpwvtag Tnv StdTtagn
POpTWONG TOoug, eTpriBnkav 3,5 x 2,5 p.

E. Makpoévnoog

2TV TEPLOXH TOL VNOLWTIKOU cuPTAEypatoq Meta-
Alv evtortioTnkav 4 vavdyla Katd tn dldpkela tng
gpeuvag tou NoTiou EuBoikou kOATTIoU, Ta oroia EAa-
Bav apiBunon amo to No. 12 €wg kat 15 (Koutoou-
$dAakng 2013, 175-196). Adyw TOUL TIEPLOPLOPEVOU
XPOVouL Tapapiovng otnv Kabe B€on, kata tnv Slap-
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H urtoPpuxtla apxatoAoyikr €peuva oTnV TEPLOXN TNG
Makpovroou 8ifpknoe 3 epeLVNTIKEG TIEPLOSOLG
(2011, 2012 ka1 2013), katd TIG OTIOIEG EVTOTOTN-
kav Ta vavayta No. 16, 17, 18, 24 ka1 26. e 6Aa Ta
vavayla tng Makpovroou €yilve edappoyr dwTo-
YPOAUMETPIKAG peBOSoL amoTlTiwong, N omnoia eixe
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.EN.A.E.
RS EPEYNA N.EYBOIKOY NAYAMIO NAYATIO 14 KOAIKOE | S|SE [10[06 |25|5 |CU|PL|01 |
;t‘\ 1 BA_NZH EPEYNAE TIOPrOL KOYTZIOY®AAKHE TOMEAE 25-06-2010
< ;’ ANOTYNQIH EA. AIAMANTH - AX. AIONYZOMNOYAOZ EXEAID EKAPIOHMA 1:75
EXEAIAZH | EAENH AIAMANTH | ZIYIZOMATQMATON

Eix. 11. Nrijoog Maxpovijoi, Naudyio 14. Zkapipnpa karopews ovoowparwpdtwy (E. Aiapavrij, N. EuBoikog 2010).
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Eix. 12. Nijoo¢ Maxkpovijoi, Naudyio 15. Zkapionua Karoyewg Tou
vavayiou, ue 1o poprio kepapwv (E. Aiapavrij, N. EuBoikog 2010).

Eix. 13. Nijgog Maxpovijai, Navayio 15. llpoonTiko oxapignua BA
opews popriou kepdpwv (E. Aiapavrij, N. EvBoixkog 2010).

IKQVOTIOINTIKA 1} PN armoTteA€opaTa, avaloya pe tnv
yewpopdoAoyia Tou xwpeou, Tov SlabEatuo Xpovo Kal
TNV MANPOTNTA TWV ETITOTIOV EQPYACLWV TIPOETOLA-
olag kal eKtéleong.

Navayio 16: "Ydalog Tpunintiig¢ Makpovnoov,
"Yotepn Pwpaikni mepiodog

To Navaylo 16 Atav amnoé Ta nMPWTaA oV EVTOTIOTN-
KQv KAl amoTunwinkav pe AETITOPEPELD OTNV EVPU-
Tepn meploxn tng Makpovroou. Bpébnke atn NA
TAeLPA Tov udalov tng Tpurntng, o BaBog 39-45
Y. katahapPBavovtag pia éktaon 16 x 11 y. Evrori-
oTnKav 4 katnyopieg apdopewv oto edaveg GopTio
Tou vavayiou kat n dlepelivnon TNG KATAVOUAG TOU
ntav éva amnod ta Pacikd {ntovpeva NG AETTOME-
poU¢ TeKUNpiwong Tou cuvoAou. Etaol, apBunbnkav
Kal Tekpnpuwbnkav pwrtoypadika 150 emidpavelaxoi
apdopeig, mplv and Tnv arnotTuTwan TOU GUVOAOL
TOL vavayiou.

O1 ouvbrikeg oToV XWPO TOL vavayiov dev ATav Ka-
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BOAoL gLVOIKEG yla TNV KataduTikh opdada (loxupd
pevpata og onuavtiko Bdabog, duvaroi dvepol) Kat
yla To AOyo auTto 0 XpOVoC TIApPAPoVAG OTO CUYKE-
KpluEvo Babog Kpibnke, yla Adyoug acpaleiag, wg
0 e\dxlotog duvatog. Na Tig epyacieg anotoNMwaong
TomoBeTrBNKe oTo BuBO dikTLO CTABEPWV CNUEiWY,
Ta oroia onudvenkav pe Ta AaTivika ypdauuata (A, B,
C, D, E, F). EAf®Bnoav ta Bdbn Toug kal Yetprdnkav
Ol arooTACELG PETAEL TOUG, PE OTOXO TNV EMIALON
TOU TIOAUYWVOMETPIKOU SIKTUOUL Kal TNV Xprnon Tou
oTnV GWTOYPAPHETPIKY arotunwaorn. Ot BEaelg Toug
anotunwinkav oe autooxedlo okapidpnua, padi pe
AAAQ XOPOKTNPLOTIKA onueia, oge OAN TNV €KTAON
TOUL vavayiou, eTi TWV omoiwv &ylve, ertiong, Bubo-
pétpnon.

Na Vv npoetolacia Tng pwrtoypddilong TomobeTn-
Bnkav oTo XwpPo Tpia oxowld, TMapdAAnAa mpog TNV
HeyaAn TIAeLPA TOL vauayiou, Ye OKOTIO TNV 0pLoBE-
TNON TOL XWPEOU Kal TNV XPron Toug wg odnyoulg ya
Tnv mnopeia Tov d0TN-pwToypdadou, kabwg kal Svo
pABdol prikoug 1 Y., KEVTPIKA Kal OTnV AKpn TOU Vau-
ayiou, WOTE TO JOVTEAO TIOUL ETIPOKEITO va dSNPIOLP-
ynBei va avayBei oe ocwotr KAiPaka. ZTn ouVEXelQ,
mpaypatorolnénke dwtoypdadlon akoAouvbwvtag
Tnv S1levBuvVOon TwWV TOTIOBETNHEVWY OXOWVLWV, UE XPN-
on NG dwrtoypadikng pnxavrg SONY DSLR-A700,
pe dako 13 mm. Na Tig epyaocieq PwToyPAPPETPIKAG
TEKPNPIWoNG Tou vavayiou Atav arapaitnteg 6 me-
pirou kataduoelg, TipLv arnod auTEG OPWG eixav Tpo-
nynBei 12 kataduoelg yia TNV orpavaon Twv erdavel-
AKWV ELPNPATWY, TNV Kataypadpr] XapaKTNEIOTIKWY
AuPOopPEWV Kal ToV ETIIHAVEIAKO KABAPIoPO TOUG.

H dwTtoypappetplkn ene€epyaoia €ylve GTO AOYIOUL-
k6 Photoscan (Agisoft)®, orou elorxbnoav 300 nepi-
TIOU EIKOVEG, KATAKOPLHNG KLpiwg ANYNng. To aroté-
Aeopa ftav n dnuiovpyia evog TplodldoTaTou PpwTto-
PEAAIOTIKOU POVTEAOUL TNG ETIIHAVELAG TOL vauayiou,
arno To ortoio dnulovpynRdnke To TEAIKO opBodwTo-
pwodiko Tou Navayiouv 16 (Eik. 14), peTd amnod eTmnAé-
ov enegepyaocia opBodlopbwong (YewpeTpIKNG S10p-
Bwong Aoyw anokAicewv avayAudou) OAwV Twv TPo-
OQVATOALOPEVWY EIKOVWV. To 0pBodPWTOUWOaiko OTn
ouvexela pnolorotribnke dlodlaotara, Ye TEAKO aro-
TEAEOUA TO OXEGL0 KAToYng Tou vavayiou (Eik. 15).

Ano 1o Navaylo 16 aveAkvotnkav 12 apdopeig, 11
SladopeTIKWV TUTIWV, oL oToiol dwTtoypadridnkay,
peTPNONKav Aemttopepwg Kat n Silodldotatn aneko-
VIOT) TOUG XPNOLKOTIOONKE KAl OTNV EVNUEPWON TOL
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Eix. 14. Ypahog Tpunntijc Makpovijoou, Nauayio 16. OpBopwTouwaaiko Tou vauvayiou (dwrtoypdeian: B. Mevroyiavvng, dwro-
yoappetpiki ene&epyaaia: E. Aiapavrij, N. Euoikog 2011).
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5.0

4.0

3.0

20

Eik. 15. "'YpaAog Tpumtii¢ Makpovijoou, Naudyio 16. Karoyn Tou vavayiou amo 61061aararn yneiomoinan 1n¢ opopwroypapiag rov
(E. Aiapavrij, N. EvuBoikog 2011).
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Eix. 16. YoaAog Tpunntiic Makpovijoou, Nauayio 17. dwTopuwaoaiko
ToU vauvayiou (dwroypdpion: B. Mevroyiavvng, @wroypappeTpIkij
ene&epyaaia: E. Aiapavrij, N. EuBoikog 2011).

oxediou TNG KAToYNG, OTIC BECEIG TWV CLYKEKPIPEVWV
appopewv. Telog, Ta 150 emnipavelakd evpripata
Tov onpavénkav oto BuBod, aplBunbnkav Kat oTo
ox€d10 KAToPng Tou vavayiou yla TNV KaAUTEPN Ka-
Tavonon TG KATavoung Tou ¢opTiov.

Navayio 17: "'Ygahog Tpunntng, Pwpaikn mepiodog.

To Navdyto 17, emntiong otov Odao tng TpurnTNG,
EVTOTTIOTNKE KATA TNV €PELVNTIKA TiEPiodo Tou 2011,
oe anootaon 60 p. repirou A. Tou Navayiou 16 kait
o€ BAaBog 38-40 p. MNpodkettal yia €va PIkpd oe EKTaon
vavaylo, Ye katayeypaupéva repi ta 50 emidpavelakd
evpnuaTa.

21nv nepintwon tou Navayiouv 17 &gv urrpxe SlabE-
OlPOG XPOVOG yla TNV ToTtoBETNON SIKTLOL OTABEPWV
onueiwv, TNV cripavon Kal Tov kabaplopo Twv eu-
pnuatwv. MapdAa avtd, £ylve Tipoomdbela yia Ppw-
TOYPAUHETPIKA TEKUNPiwor Tou. AKoAovBwvTtag TIG
armoAUTw¢ anapaitnteg Sladlkaacieg yla tnv napa-
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Ywyr] evOg IKAVOTIOINTIKOL TPLoSIACTATOU HOVTEAOU,
EYLVE HOVO pwToyPAdIon pE KAIJAKES EVTOG TOU Vau-
ayiou Kal peTenelta GwToyPApUETPIKN enefepyaaia.

H dwtoypadion €yve pe tn dwToypadikr pnxa-
v SONY DSLR-A700, pe dako 18 mm. ZuvoAlkd
xpnotyororiBnkav 50 eikoveg ano TG Andbeioeg,
ol oroieg elorxBnoav oto Aoylopiko Photoscan, pe
anotéAeopa TNV napaywyn Tpodldotatou pwTtope-
QALOTIKOD povTEAOL eTtidaveiag kat opbodwTopw-
oaikoL Tou vavayiou (Ek. 16).

H eA\ewpn petprnoewyv Babwv oe XapakTnELOTIKA
onueia Tou vavayiou Kal n eAATIAG, OXETIKA, PWTO-
ypdadion odrjynocav otnv e§aywyn arnoTeAeoPATWY

Eix. 17. Akpwrijpio Kévipov Makpovijaou, Naudyio 18. OpBopwTo-
ypagia Tou vavayiou, n omoia £X&I MPOKUYWEI amo TNV QWTOYpau-
PETPIKI] TEKUNPIwON Tou 2011 (dwToypdpion: B. Mevroyiavvng,
owroypappetpikij ene&epyacia: E. Aiapavrij, N. EuBoikog 2011).
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Eik. 18. Akpwrijpio Kévrpov Makpovijoou, Naudyio 18. Zuyké-
vIpwon emeavelakwv aupopéwv 061, 064, 083, 086, 118 kar Tng
Aayijvou 115 kara xwpav, mpiv Tv avéAKUaIj TS arré Tov Xwpo ToU
vavayiou (2xeoiaon E. KoAupa, N. EuBoikog 2012).

Eik. 19. Oppog Ba@u AuAdki Makpovijoou, Naudyio 24. Emiduan
QwroypappeTpIKoU umAok kai 8éoeig kapepag (E. Aiapavrij, N.
Eupoikog 2012).

METPLAG TIOLOTNTAG KAL N YEWHETPLKN TEKUNPiwon
KpiveTtal OTlL Ba pémnel va enavaindBei oto peAov.

Navayio 18: Akpwtnplo Kévrtpov Makpovricouv,
EAANvioTIKA TIEPiodog

To Navdyto 18 evtomiotnke to 2011 otn BA. akti
™G Makpovrioou, oe BaBog 39-46 p. To dopTio Tou
aroteAeital ano nepirov 120 emidpavelakoLg apdo-
PEig, TwvV oToiwV N KOPLA CLYKEVTPWON BpiokeTal oe
ektaon 20 x 10 p., o ermkAvr] Bpaxwdn mubueva.

MpwTn GLVOAIKA dwWTOYPADION TOL vavayiou, yla TNV
TeKPnpiwon tou, €ylve To 2011. H diadikacia mou
akoAoubnBnke yla Tnv anoTuNwon Kpibnke eAAITIAG,
N ApXIKA OPWG autr dwTtoypddlon Xpnoiuevoe oTov
EVTOTIOMO ETIXWOHEVWY ELPNUATWY KATA TNV ETIOME-
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vn epeLVNTIKN TiePiodo. AOyw TNG KAANG KATaoTaong
dlatripnong tou dopTiou Kat TnNg ortoudaldTNTAG TOL
vavayiou, N €pELVNTIKN opAda emecTPEPE GTO XWPO
Tou Navayiou 18 kal katd Tnv €pevvnTIKr TiEPiodo
Tou 2012, pe OKOTIO TNV TIEPAITEPW PEAETN KAl TEK-
pnpiwor) Tou.

2TO CUYKEKPIPEVO VALAYLOo €YIve N KATAAANAN TIpOE-
TOLPAGCIA TOU XWEOU yla TNV EPappoyr dwToypapue-
TPIKAG peBOSoL amoTiMwong, yla TNV oToia XPeLd-
otnkav tiepi Tig 10 karaduvoelq. Znudavinkav Kal Ka-
Bapiotnkav 116 emidavelaka evpripata Kat Tomode-
TNBNKe oTO XWPO Slapnkng agovag - odnyog PrKouG
21 p. Eniong, npocbdlopiotnke onueio avadpopdag
(Reper) yia Tnv p€tpnon Twv Babwv, pyetprndnkav Ta
3A6n ota dkpa Tou Agova kal opioTNKE KATAKOPLDOG
a&ovag (z) oto uTd KATAoKELH TPLOSIACTATO POVTE-
Ao. TEhog, TomoBeTBNKAV OTO XWPO Crjavaon Tou
Boppd kat Tpeic Aeukeg pdpdol Tou 1 ., TTouv PEpouv
OTOXOUG O€ OTABEPEG AMOOTACELG KAl XPNOIUELOLV
Kal WG KAIPAKEG yla TNV avaywyr] Tou Tiapayopevou
TPLoSIAoTaTOoU ETIHGAVEIAKOV HOVTEAOL TOU VALayiou.

H ¢pwTtoypddion Touv cuvolou €ylve katd tnv Sidp-
Kela plag kataduong 45 Aemtwy, KAtd TNV oroia 1o
vavaylo ewtoypadndnke (Pe dwTtoypadikn pnxavn
SONY DSLR-A700 kat ¢pako 16mm) oe 5 Awpideg
pe eriikaiudn 70-80% katd prikog Kat 50% kata
TAATOG. ATO TIC €IKOVEG TTOL CUAAEXBNKav, 180
eTIAEXBNKav va teBoulv umd eneepyacia® kal oTn
ouvexela To PTIAOK Twv 180 autwv elkOVWVY ETIAL-
Bnke 0TO GWTOYPAPMPETPIKO AOYLOUIKO Photoscan.
Ta anoteAéopara tng enefepyaciag frav To TpLodia-
OTATO POVTENO emipaveiag kat n opbodwTtoypadia
Tou vavayiou (Elk. 17). Av kal To (mapaxBev) Tplo-
S1A0TATO POVTEANO KpiveTal IKAVOTIOINTIKO, Ba TipE-
neL va onpelwBei, O0TL N Aemttopepeatepn anodoon
TOu vavayiou epmodiotnke amod Tnv nNapousia Katd
TNV dlapkela TnG dwtoypadlong peyalouv aplBpouv
HIKpwV Paplwyv (KaAoyplég) oTo GOVOAO TOL XWEOU.
To dpopTtio Twv apdopewv xapaktnpiletal opoeldES,
pe e€aipeon tnv vTapPEN piag akepaiag Aayrvou, n
OTTOIa TEKUNPLWONKE GTOV XWPO TOUL VAUAYIoL TIPLV TNV
avéAkuon TN pwtoypadikd kat oxedaotika (E. 18).

Navayio 24: 'Oppog Badd AvAakt Makpovioov,
"Yotepn EAAnvioTIKNA Tiepiodog.

To Navaylo 24 gvtoriotnke Aiyo Tipv TN AREN Ing
epeLVNTIKAG TepLodou touv 2012 otn NA. TtAeupa
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Eix. 20. Oppog BaBu AuAaki Maxpovijoou, Navayio 24. OpBopwTopwaaiko Tou vavayiou (dwroypdeion: B. Mevroyiavvig, @wroypauueTpiki
eneéepyaoia: E. Aiapavrij, N. Euoikog 2012).
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oo

LEN.AAE.-EEA 2013

YmnoBpuyia Apxaichoyikr ‘Epeuva N. EuBoikol
Ai0Buvon ‘Epeuvag: M. Koutoouphdakng
Makpbvnoog , Oppog Badu AuAdki
Naudyio 24
AmrotiTiwon-Ixediaon: E. Aapav

Eix. 21. Oppog BaBu AuAaki Makpovijoou, Naudyio 24. Karoyn Tou vavayiou, pe apiBunon EmMASYpEVWVY EMPAVEIaKWY EVPNPATWY, EVIUE-
pwpévn pe Tnv amorunwon Tou 2013 kar pe évoei&n Tng 8éong tng dicpeuvnTikij Toprig (E. Aiapavrij, N. EuBoikog 2013).
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TOL OppovL BaBu AuvAdkl, oe eAAXLOTA ETUKALVE KAl
apuwdn Pubo kat oe Babog 37-39 p. H €ktaon mouv
KataAauPavel n KOPLA CUYKEVTPWON Tou PopTiov
eival 14,70 x 6 y. kat anapTiCetal arnod 120 mnepinouv
emmdavelaKkd euprpaTa, Ta OToia aviKouv o€ TOUAA-
XloTOV 6 dladopeTIKOLG TUTIOUG APPOPEWV.

I"la Toug oKOTIOUG TNG APXALOAOYIKNG TEKUNPIWONG
TOU vavayiou €yve AeTTopePnG KaBapLopog, oruavon
Kal pwtoypadikr TEKUNPIWON PEPOVWHEVWV ETTIDA-
VEIAKWV EVPNUATWY €K TwVv 121 TtOL oNuAvenkav.
A TNV yEWPETPLKN TEKPNPIWON TOU GUVOAOL TOUL
vavayiou €ylve TIPOETOLUACIA TOU XWPOUL (ToTI0BE-
TNoN AeVKWV PAPRSWV pe OTOXOLG O oTABEPEG aro-
OTACELG — KAIUAKWY — OTNV TIEPIPETPO, AAAA KAl OTO
HMECOV TOL vavayiou, OpLOPOG onueiov avadopdg
Babwv (Reper) kal yetpnon Babwv oe vtapyovta
otaBepad onueia emi Twv evpnudATwy) Kat pwtoypd-
@lon oe (wveg MapdAAnAeg Tpog Tov diaurkn aova
TOL vauvayiou.

H ¢wTtoypddlion €ylve pe pwtoypadikr pnxavn
SONY DSLR-A700 pe pako 18 mm kat xprion erii-
npdoBeTouv dwTiopoL (PAag). Eva eviaio obvoho
(block) amo 145 eikoveg eTAUBNKE GWTOYPAPPETPIKA
oto Aoylopikd Photoscan (Eik.19) kat TeAka mpoio-
vTa ATav To GWTOPEAALOTIKO TPLOSIACTATO HOVTIEAO
emipaveiag kal To opbodpwTtopwodaiko (Eik. 20) Tou
vauvayiou. 2tn ouvexela, pe Yndloroinon touv opbo-
PwTOPWoAikoL TIPOEKLYPE TO OXESIO TNG KATOYNG
(Ewx. 21) TOoL vavayiouv, pe apBpnuéva oAa ta erida-
VEIAKA evprpata mou onudvinkav. H akpifela tou
TEAIKOU PETPNTIKOL TIpoidvTog (opBodwTtoypadiag
Kal oxediou kAatoPng) eAEyxOnKe amod TIG KAIPAKES
Tou eixav TonobeTnBei evTOG TOL vavayiov Kal RTav
OPATEG OTIC EIKOVEG, PE TO PETO TETPAYWVIKO opAApa
va pnv &enepva ta 1,5 ek.

Mia pikpr dokipaoTikn Toun 1 x 2 Y., oto B. dkpo
TOU vavayiouv, armokAaAue €va oOVOAO aro 5 xaAkiva
KOTIEAAQ, OAQ TIAKTWHEVA OE CLPTIAYEG LTIOOTPWHA,
€VW O€ TIAPAKEIPEVO XWPO onuelwdnke TuAUa ano
€uBLypappn HoALRSIVN paPdo, Tou TIBavév va aro-
TeAel TPNPa aykupag Ta KurmeAAa armotunwonkayv
Katd xwpav ¢wtoypadikd kal oxedlaoTika (Eik. 22)
TIPLV TNV AVEAKLON TOUG.

H onpaoia Tou Navayiou 24 o8riynoe TNV €PELVNTIKA
opada oTnV CLVEXION TNG £PELVAG Kal TEKUNPIWoNG
Tou Kat TNV repiodo tou 2013. To vavdaylo pwtoypa-
Pnobnke ek VEOUL yla PWTOYPAPHETPIKOVUG OKOTIOUG,
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EMinafor

Eix. 22. 0ppog BaBu Auhaki Makpovijgou, Naudyio 24. Amotunwaon
ouvotadag supnudatwv 024, 027, 028, 031, 042, kar 101, o€ padog
-39,70 p. (®. BAaxaxn N. EuBoixog 2012).

pe TIOKVWON TwV dwToypadIWV TToU KAAUTITOLV TO
dopTio kat AN TAdylwv pwTtoypadlwy Twv evpnuad-
Twv ano kAbe katevBuvon. Na TNV MPOoETOLATIa TOU
XWPOU TPV TNV PpwToypddlon, arodaaciotnke n idpu-
on SIKTOOoUL TEVTE oTABEPWY onpeiwv’ (Ue TAaKAKLA
Plexiglas 10 x 10 ek. og otopia apdopewy, BA. anoTo-
nwon Navayiou 6), pe evpeia dlacropd oTnV €KTACN
TOU XWPEOU TOU vauayiou, ol arnooTAcelg HETAED TwV
OToiWV PeTPRBNKAV Pe PeTpoTalvia kat Ta BAabn Toug
pe vroAoylotr kataduong. H emilvon Tou moAvyw-
VOUETPIKOUL OIKTUOU Kal N dnuloupyia TOTKOU cuoTh-
HOTOG CUVTETAYPEVWYV Yia TO GUVOAO TOU vavayiou
€YIVE PE TPITTAELPLOPO OTO AoYIopIKO Site Recorder.

‘Eywvav d0o pwToypadikeg APelgd pe tnv dwto-
ypadikn unxavr) SONY DSLR-A700, daké 30 mm
kat xprion dAag. Ot Anvelg Twy elkdvwy, oe avtiBeon
pe to 2012, mpayparonolndnkav oe kKatakdépudn
B€on wg mpog To eminedo Tou vavayiov, aAAd Kal
Lo ywvia, wote va evioXuBei n yewpeTpia Tou evi-
aiou ouvohou (block) Twv elkKOVWY (TlEPLOCOTEPEG
TapaATNPERoELG, NTOL peyaAlTepn akpifela emilvong
PWTOYPAPPETPIKOU HOVTEAOL) KAl VA EUTIAOUTIOTEI
TO TPLOSIACTATO POVTENO PE YN epdavry, amo TIG Ka-
TAKOPULOEG EIKOVEG, onpeia. ETIAExBnkav cuVOAIKA
160 elkoveg, oL oToieg TEBNKAvV LTIO enefepyacia oTo
AoyLOpIKO Photoscan, Tipokelpgvou va dnuoupyndei
10 TpLodlactato povtelo (Eik. 23) kal To opbodwTo-
pwodikd Tou vavayiou.

Ao TNV GWTOYPAUHETPIKNA eTiAvon Tou 2013, evto-
miotnkav Kat petprdnkav mnepirouv 10 xapaktneloti-
k& onpueia oe 6AN TNV €KTAON TOL vavayiou, Ta omoia
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Eix. 23. 0ppog BaBu AuAaxi Maxpovijoou, Naudyio 24. Tpigdidararo povréro Tou vavayiou, amorunwon 2013 (E. Aiapavrij, N. Eupoikog 2013).

nrav dlakpltd kat Atav duvatd va okoTeuvBoLv EVKO-
A\a oTIC €IKOVEG Tou 2012. XpnolporolwvTtag Ta dw-
TOOTaBEPA AUTA, TO PWTOYPAUMPETPIKO EVIAIO CUVOAO
(block) Touv 2012 eTAUONKE TIAAL, OXL aAAAlovTag TNV
E0WTEPLKN TOU YewPETpia (SnA. TO oxrjpa Touv), aAAa
HETABETOVTAG TO AVTIKEIYEVO OTO OUCTNUA CUVTETAY-
pévwv Tov opioTnke To 2013. Me Tov TpOTIO AUTO,
€YLVE TIPWTOV £T1iBECN TOL EVOG OpBoPwTOPWOAIKOL
0TO AANO, WOTE VA EVTOTILOTOUV TIIBAVEG AAAAyEG
OTO XWPO TOU vavayiou Tou oxetiCovtal pe TaA ML~
davelakd eupripata Kat Tov mubuéva, kal SevTepoV
eTiKalporoinon Tou oxediov TG katoyng Tov 2012,
Xwpig auto va PngloroinBei ard tnv apxn.

Navayto 26: ‘Oppog MepoAipviwva, Pwpaikn
mnepiodog.

To Navdylo 26 evTOTIOTNKE KATA TNV €PEVVNTIKNA
niepiodo Tov 2013 otnv eicodo Touv dppov Tou Mepo-
Aplwva, oe Bpaxwdn, BabuidbwTtd kat eTtikAvr Bubo,
oe abog 24-48 p., anoteAovpevo amnod ¢opTio pe
apdopeic Tumou Tripolitanian I. H eilkéva mtou rtapou-
oiale To vavdylo Atav autr Twv SIAoTIaPTWY CUYKE-
VTPWOEWV O€E pia eKTevr Kal pe avaBabpolg reploxn.
Na Tnv anotunmwon Tou CUVOAOU TOU vavayiov oe
QAUTO TO TIOAUTIAOKO, OXETIKA, YEWHOPDOAOYIKO Tie-
PIBAANOV - e €vtovn BuBopeTpikr dladopd PeTagDd
TWV CUYKEVTPWOEWV TIOU ATIOTEAOLUV TO GUVOAO TOU
$opTIoL - AAAA KAl TNV IO AETITOPEPT APXALOAOYIKN)
TeKPNpiwan, €ylve Kal oe auth TNV B€on N KATAAANAN
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TPoETOlasia Tou Xwpovu. Eywve orpavon Twv eupn-
HATWV, TOTIOBETNON OTABEPWY ONUEiwV®, yETpnon
Babwv ota otabepd onpeia kat oe dlakpita onpeia erti
TWV ELPNPATWY (UE TNV KATAAANAN KaTtaypadr Toug
€T1i oKiTOOUL), YETPNON ArOoTACEWY PETAEL TWV OTa-
Bepwv onuEeiwV (TPOG MIALCN TOL TIOAUYWVOLIETPIKOU
SIkTLOUL ToL Ba vrtooTrPLle TNV GWTOYPAUUETPLKN
enefepyaoia), TormobBETNON AeUKWV PABdwWVY 1 Y., pe
0TOX0UG O0e O0TabepPEG amooTacelg, mov Ba €divav
TNV KAipaka oto rapayopevo TPlodlaoTato PHOVTEAO.

AOYW PN ELVOIKWVY KAIPIKWVY CLVONKWYV Kal EANELYPNG
XPOVOUL, KATA TNV CUYKEKPIPEVN EPELVNTIKA TIEPIO-
60, dev nNTav duvati n ANYn neplocoTEPWV Babwv
eTti Tou mediov kal n e€avtAnTIK wToypAdIon TOL
XWpPov, o omnoiog napovaciale ipdcbeto Pabud du-
OKOAIQG oTnv anotunwaon, Adyw TNG yewHopdOoAo-
yiag tou. OL AfYelq mpaypatotoBnkav Katd tnv
Sidpkela piag kataduong10, pe tn dwtoypadikn
pnxavrp SONY DSLR-A700 kal ¢ako 18 mm. ‘Eva
oLVoAo 80 elkovwy, oe 5 Awpideg, pe eTukAALYN KATA
unkog 70% kat katd nmAdarog 30-40%, elonxbn oto
PWTOYPAUUETPIKO Aoylopikd Photoscan, pe amnote-
Aéopatall 1o Tplodidotato povtélo nubuéva (Eik.
24) kal opBodwTtopwoaiko Tou Navayiou 26.

Ma TNV MANPETTEPN TEKUNPIWON TWV CUYKEVTPWOEWYV
KL TOU XAPAKTNPLOHOU TOUG we popTiou vavayiov, n
APXALOAOYIKF HEAETN Kal KaTaypadr TwV EVPNHATWY
€UTIAOUTIOTNKE Pe TNV dnulovpyia okaptdnudaTtwyv
katoyng kat oYng (Ewk. 25, 26).
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Eix. 24. 0ppog epoAipviwva, Nauayio 26. Tpiodidaararo povréAo muBuéva Tou vavayiou, pe Boeig Afjyng pwroypaiwv (Pwtoypdpion: B.
Mevroyiavvng, dwroypappetpiki ene&epyaaia: E. Aiapavrij, N. Euoikog 2013).

Eix. 25. 0ppocg repoAipviwova, Nauayio 26. Zkapipnua karope-
WS TG OUYKEVTPWONG aupopéwv 001, 003, 004 Tou vavayiou
(E. KoAupa, N. EuBoixog 2013).

Eik. 26. 0ppog lepoAipvicva, Naudyio 26. Zkapipnua 0Pews 116
ouykEVTPpwWOnS aupopéwv 001, 003, 004, 005, 006 Tou vavayiou (.
BAayakn, N. EuBoikog 2013).
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Eix. 27. ToupkoAipavo Oopikou, Naudyio 20. AmoTumwaon Tou Kepa-
HIKOU 01K000pIKOU UAIKOU (®. BAaxakn, N. EuBoikog 2012).
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Ivenirobro Evalicv ApxaloAoyikay Epeoviv
Eqopzia Evahicov ApxaiotiTay

‘Epeuva Nomiouw EuBoikod
DdaTopnodikd Navayicov 27 & 28

Amorbmeon: EAivn Aiapavrh

lobhog 2016

Eix. 28. Oppoc Kaotpi, Naudyia 27 kai 28. 0pBo@wTopwoaiko Twv vavayiwv (dwroypdpion-dwroypaupetpikij ene&epyacia E. Aiapavrij,
N. EuBoikdg 2016).
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2T. 2ouvio — AavpewTik — Oppog AaokaAelov

H meploxr Tou Zouviou Kal TNG AAUPEWTIKAG EPELVN-
Bnke Tnv Tiepiodo Tov 2012, KaTd TNV ortoia evroTti-
otnkav ta vavdyla No. 19 kat 23. Emeldr| n Aemtope-
PG AMOTUTIWGCN TWV XWPWV TWV vavayiwv dgv Atav
OTOUG APECOULG OTOXOUG TNG OALYOrUEPNG €pELVAC
Tou 2012, n Tekunpiwon Tng kabe BEang meplopiotn-
ke otnv €€ApTNoN TNG Pe TNV Xprion dopntod GPS
Kal TNV pwtoypdadlon Kal GUAAOYNA XAPAKTNPIOTIKWY
00TPAKWV 1 AAWV evpnudtwv Tou Ba Bonbovoav
OTNV XPOVOAOYNon Tou KABe vavayiou.

Oa npémnel va yivel 1dlaitepn pveia oto Navdayio 20,
Pwpaikng reptodou, To omnoio Bpednke oto Tovpko-
Alpavo @opikoL Kal arnoTeAeital Kupiwg ano mHAva
Sopika LAIKA (KoutooudAdkng 2013, 252). 3tn 6€on
auTn €ylve AETTTOPEPNG THNUATIKN dwToypAdlon Tou
SopIKOU LAIKOU TOU vavayiou Kal Twv dtdoTapTwyv
OTO XWPO TUNHATWY KEPAUIKAG, KABWG Kal KaTtd Xw-
pav aroTUTIWonN TPLWV TEPAXiwV TOL SOUIKOU LAIKOD
(evog oTpwTnRpa, eVvOg KAAUTITHPA Kal plag opbo-
ywviag mAiveou, Eik. 27). H nmepaltépw YEWUETPIKNA
TEKUNPIWoN TNG oLYKEKPLUEVNG BEang Ba propoloe
va dwaoel onuavTika oTolxeia yia To SOPIKO LAIKO Kal
YlQ TNV XWPNTIKOTNTA TOU TTAOIOU TIOL TO PETEPEPE.

To Navayto 21 eixe epeuvvnBei 1én anod to 1979 amod
tnv E.E.A. Katd tnv mpwtn avtr €peuva (Kouvtoou-
dAAkng 2013, 244), eywve ekTeVNG PwTOoypaAdLKN
TEKUNPiwon, evoexopEvwg GwToyPaUPETPIKN12, Ta
aroteAéopata Tng omnoiag Ba prnopovoav pe vea
eneéepyaoia va dwoouv pia mARPN elkova TG Kata-
OTaOoNG TOL VAuayiou ekeivn TNV EMOXN.

H ek VEOL PWTOYPAPPETPIKN TEKUNPIWON TOL vav-
ayiou Kal n mapaywyn TELodIAcTATOU POVTEAOUL Kal
opBodwTtopwaodikol Tou vavayiou, Ba propovoe
€Ttion¢ va dWoelL GNUAVTIKA ArOTEAECUATA Yla TNV
LTIAPXOLOA KATACTACN TOU Vauayiou kKal e GOYKPLoN
JE TNV dWTOYPAUPETPIKN TEKUNPiwon Tou 1979.

Z. Notia Kapuortia: Mnoupog — Kaotpi (Mepalotog)
- M\ataviotog

Navaywa 27 kat 28: 'Oppog Kaotpi, EAAnvicTikA
Katl YOTEPOoPWHAIKA TEPiodog.

H 6¢on twv 6Vo vavayiwv Ppioketal otnv N. Agv-
pa Tou Bpaxwdoug e€AppaTog ov oxnpaTtiCel TNV
A TAeupd NG el066ouv Tou Oppouv Kaotpi. Ta dvo
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vavayla eéetalovtal arnod Kowvov, Kabwg Ppiokovtal
akplBwg otnv idla B€on, o pikpr| andéotaon ano TNV
aktn (7-20 p.) Kat og pnxa vepd Tov eKTelvovTal Ao
Ta -6 €wq ta -14 p. nepimou. H KOpLa cuykeEvTpwon
TwV eupnuatwy Kataiappavel pia {wvn MAAToUG
8-10 p., otov afova A-A, kal prikoug 20 . mepimou
otov aéova B-N, og BuBo pe evtovoug avaBabpoig
METAEL TWV TUNUATWY TNG CUYKEVTPWONG.

Mapd Tig SUCKOAIEG TNG EpPELVNTIKAG TIEPLOOOUL TOL
2016, kata TNV oToia EMAVEVTOTIIOTNKE N B€on Twv
vavayiwv kat Ehapav tnv apibunon 27 kat 28 otnv
OLVOAIKN katata&én tng Epevvag tou N. Eupoikou,
n epeLVNTLKN opada TeKUNpiwoe ToTtoypadIlka Kal
QPXITEKTOVIKA TNV OUYKEKPLUEVN BEDN.

‘Eywve e€dptnon tng B€ong, pe xprion dopntoL GPS
Kal KATAAANAN TIPOETOLPAGIA TOU XWEOU yla TNV ARYn
dwTtoypadlwv Tov Ba xpnolgorolobvtayv yla ¢pwTto-
YPOAUUETPIKN eneEepyaaia. EANdOnoav Badn otnv
KOPLA CLYKEVTPWON TWV vavayiwv Kal ToToBeTA-
Bnkav KApakeg evtog Kal yopw artd Tov XWeo Tou
ETPOKELTO va pwToypadnbei. Eyive pia pwtoypa-
®KA AP, arnod tnv oroia rpoékudav 600 eIKOVEG.
H dwTtoypapueTpIKr TOug ene€epyaania, Ye Xprion
Tou Aoylopikou Photoscan (Agisoft), odriynoe otnv
mapaywyr TelodldoTaTou eMmpavelakol JOVTEAOL
Kal otnv e€aywyr opbodwToPwaoaikod TNG CUYKE-
vTpwong Twv Vo vavayiwv (Eik. 28).

Eniloyog™

21o Aaiolo TnG Epeuvag tou N. EvBoikou €yive mpo-
ondbela va rpaypatonoleital oe Kabe BEan MARPNG
TOTIOYPAPIKI, APXITEKTOVIKN KAl GWTOypaAdIKr TEK-
pNpiwon, n otoia 6a CUPTIANPWVE TIG APXALOAOYIKEG
TIAPATNPNOELS, TIC SELYUATOANTITIKEG AVEAKVOELG KAl
TIC YPAPLIKEG ATIOTUTIWOELG TWV XAPAKTNPLOTIKWY
ELPNHATWV.

NAOYyw TIEPLOPLIOPEVOL XPOVOUL TIAPAPOVAG OE KABE
B€on, Suopevwv, KATIOIEG POPES, KALPIKWY GUVONKWV
Kal eViOTe PIKPAG CUPUETOXNG TNG OPAdAG TEKUNPI-
wong, 6ev katéatn duvath N TMANPNG YEWUETPLKN
TeKUNpiwon tnNg Kabe BEonc.

dwtelvr) BAaxdkn
Apxitektwv Mnxavikog, .LEN.A.E.

EAévn Alapavtn
Aypovopog-Toroypdadog Mnxavikog, .LEN.A.E.
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ZNUEIWOCELG

" H napdbeon kal meptypadr Twv EpyaciiV TEKUNPiwong
TWwV vavayiwv yivetal avd yewypadikr| TepIhEPELA, AKOAOL-
BwvTag TNV opyavwTikA SOpr TOL TIPWTOUL OXETIKOU ApBpou
JE TA AMOTEAEOUATA TNG EPELVNTIKNG TIEPLOS0L 2006-2008
(KoutooudAdakng et al. 2012)

2 [Ma ekTevn meplypadr Tou XwpPou Tou vavayiou BA. Kou-
TOOUPAAKNG et al. 2012, 48. KoutooudAdkng 2013, 115.

3 H dwToypappeTpIKn TEKUNPiwon Tou Navayiov 6 amnoté-
Aeoe avTikeipevo AtmAwpatikng Epyaciag oto Epyaotriplo
dwTtoypapueTpiag Tou Tprpatog Aypovouwy Toroypddwy
Mnxavikwv, pe TitAo “Tewpetpikn Tekpnpiwon Evailag
MoAttiotikng KAnpovopidg”, n omoia eknovibnke ano
tnv EAévn Alapavtn, Toroypddo Mnxaviko, HEAOG TOU
I.LEN.A.E.

“H dpwrtoypappeTpikn enegepyaaia yia To Navayto 6 mpay-
patorolénke oto gpyactrplo PwToypappETPIac Tou Tur-
patog Tomoypdadwv Mnxavikwv tou EBvikod Metodpiou
MoAuTtexveiov, oTo MAAiCIO TNG SIMAWMATIKAG £pyaciag
¢ E. Alapavtn.

5 To Aoylopiko auto Sivel Tn SuvatoTNTA PLag MARPWG
auTopatotoinpévng dladikaoiag, anod Tnv elcaywyr Twv
EIKOVWYV WG Kal TNV TEAIKA apaywyr) TnG opbodwToypa-
diag, kat Aettovpyei Baoetl alyopiBuwv TIov akoAouvBouv
Ta €€ng otadla. Apxikd, oe KABe elkdva yivetal avixveuon
600 10 SuVATO PEYANOL TIARBOUG XAPAKTNPLOTIKWY ONUEIWY
(onpeiwv evbladépovtog). 'Yoatepa, akohouBei n Siadikacia
QUTOPATNG EVPECNG OPOAOYWV onpeiwy (amod To TIANBoG
QUTWV TIOU AVIXVEVTNKAV) OTIG ETIKAAUTITOHEVEG TIEPLOXEG
KAl 0 TIPOCAVATOAIOUOG TOUG PE TNV PEBodo NG SEonG.
‘Etol, Snuoupyeital éva mpwtapxikod Tplodldotato vEDog
onMEiwV TIoL TIEPLYPAPEL TO AVTIKEIPEVO. TN CUVEXEL, TO
VEPOG AUTO TIUKVWVEL KAl HECW TPLYWVIOUOU dnulovpyei-
Tal emgpavela (tpiodidotato HovieNo). H emdavela mou
TPOKUTITEL, “vTOveTal” and €va Hwodaiko Twv Pooavato-
AlOPEVWV EIKOVWVY KAl TO TPLOSIACTATO POVTEAO ATIOKTA
DWTOPEAALITTIKA LDH).

8 Apxtkd €ytve emefepyacia Twv pwtoypadlwv oe TEPL-
BaAAov dlaxeiplong elkovag (evioxuon akuwy, loopportia
RGB, avtiBeon, kKAT), WOTe va Aeltoupynoel KAAUTEPA N
avixvevon onueiwv ava elkova, Kabwg Kat n ouvtalTion
OHOAOYWV CNUEIWV OE ETIIKAAUTITOUEVEG EIKOVEG ATIO TOUG
aAyopibuoug.

" Ta otaBepd onpueia épepav mpoinapyxovoa avbaipetn
apibunon kat kataypddovtal oto oxESIo KaToPewg wg O
38, ®x 17, ®X 289, © 25, ®X 287.

8 Ano toug E. Alapavtn, 13-7-2013, kat B. Mevtoylavvn,
16-7-2013.

® Ta otaBepd onpeia €dpepav mpolndpyxovca avbaipetn
apibpnon kat dlakpivovTal 0To GWTOPWodiko Tou vavayiou
wg @2 18, ®X 21, O 22. Eniong, npoodlopiocbnke eva
otabepd onpeio, pe okomd TNV avadopd petpnong Badwv
arod TOUG UTIOAOYIOTEG Kataduong, To oToio €Aafe tnv
onuavon R (Reper).
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0 dwtoypddion amno B. Mevtoylavvn, 14-7-2013.

1'Onwg TEPLlypAPETAL KAL OTA TIPONYOLHEVA VAUAyLd, OTIOU
akoAouBrBnke GWTOYPAUUETPIKA ATIOTOTIWON.

2 H avagpopd and tov . KoutooudAdkn (KoutooudpAdkng
2013, 244) gTov TPOTIO TEKUNPIWONG TOL vavayiou Katd TNV
€peuva Tou 1979 nephapPdvel Tnv TomobETNON oTABEPOL
dwTtoypadikoL kavapou yla TNV Anyn dwtoypadiwv pe
TNV KAtdAANAn TKAALYPN, WOTE VA YTIOPOULV va eMEeEep-
YaoToUV GWTOYPAUHETPIKA.

3 Tnv KOpLla €LBUVN ylA TA ATIOTEAECHUATA TWV EPYACLWDV
YEWHETPIKAG TEKUNPIwoNG Twv vavayiwv tng Avayvwpl-
otikng ‘Epevvag tou Notiou EuPoikov mou nmapartibevral
oTo Tapov apbpo €xouv ol ypdadouoeg @. BAaxdkn, ap-
XITEKTWY, Kal E. Alapavth, Toroypddog, oe cuvepyaacia
pe Tov pwtoypddo B. Mevtoylavvn, Tnv apxitéktova E.
KoAuBd kat Tov texviko SlevBuvtr) Tng €pevvag M. Nappa.
Ol anapaitnteg epyaoieg mediov artoteAolV TapoAa autd
OVNUA TOL CUVOAOU TNG EPEVVNTIKAG OpAdag otnv omoia
€XOUHE TNV TIUA KAl TN Xapd va avikoupe. To cLVOAO Twv
HEAWV TNG EPELVNTIKNG OPAdAG MapaTiBeTal OTa OXETIKA
apBpa tou I'. KoutooudAdkn, atoug topoug X, Xl, Xl tou
neplodikov EvdAia.

BipAloypadikég avadopég

Boouviwtng, Z. 1990: “Zuunepdopata arod Tn Xprion Tou
SHARPS kal Tou NAEKTPOPNXAVOAOYIKOU EEOTTALIOPOU:,
EvdAia ll, teoxn 3/ 4, 42-44.

Diamanti, E., Georgopoulos, A. kat F. Vlachaki 2013: “Ge-
ometric documentation of underwater archaeological
sites”, Geoinformatics FCE CTU 11, 37-48, https://doi.
org/10.14311/gi.11.3

Diamanti, E. kat F. Vlachaki 2015: “3D Recording of
Underwater Antiquities in the South Euboean Gulf”, Int.
Arch. Photogramm. Remote Sens. Spatial Inf. Sci., XL-
5/W5, 93-98, https://doi.org/10.5194/isprsarchives-
XL-5-W5-93-2015, 2015.

KoutooudAdakng, I'. B. 2013: NavairtAoia kat eurtopeupa-
1K1} Stakivnon oto Notio EvBoikd (6o¢ at. r.X. - 140¢
at. p.X.), AiS. AlatpiEn, Maverotripio ABnvwv.

KoutooudpAdakng, I'., Apyopn, =., NManadortovAouv, Xp. kat I".
2arouvtlnig 2012: “YroPpuxia AvayvwploTikr ‘Epeuva
oto NoTio Eupoiko (2006-2008)”, EvdAia Xl, 40-69.

KoutooudAakng I'. kat A. KoupkoupéAng 2006: “Navdylo
"Yotepng Apxaikng meptddou oto NoTIo EuBoiko”, AAA
39, 83-104.

KoutooudpAdkng, I'. B. 2017: “YnoBplxla AvayvwploTiKn
‘Epevva oto NoéTio EvBoikd (2010-2016). Mépog A:
MetaAloi, Makpovnoog)”, EvdAia XIl,32-75.

KoutooudpAdakng, . 2018: “YmnoPBpOxia AvayvwpLloTiKn
‘Epeuva oto NoTio EuBoiko (2010-2016). Mepog B:
NavpeoTtikn-NoTia Kapuria,)”, EvdAia Xlil,18-47.

ENAAIAXIIl @ 2018



dwtewn Bhaxdxn, EAévn Alapavty)  Z0voyn Twv Epyactdv kat AmoteAeopdtwv Mewpetpiknig Tekpnpiwong Nauayiwv YiioBpuxiag Avayvwplotikrg ‘Epeuvag N. EuBoikol

A Synopsis on the Geometric Documentation of Shipwrecks recovered during
the Underwater Archaeological Survey of the South Euboean Gulf
(2006 - 2013, 2016)

Foteini Vlachaki, Eleni Diamanti

Summary

The underwater archaeological survey of the South Euboean Gulf was initiated in 2006 and was
conducted by the Hellenic Institute of Marine Archaeology (H.I.M.A.), in collaboration with the
Ephorate of Underwater Antiquities of Greece (EUA), under the direction of the archaeologist Dr G.
Koutsouflakis. During the course of the project (2006-2016), important shipwrecks of the Classical,
Roman, and Byzantine periods were brought to light, adding tangible evidence on ancient seafaring
and maritime trade.

The South Euboean Gulf archaeological survey has presented many challenges to the documentation
team of H.I.LM.A. It has served as a case-study for the application of 3D recording methods to ancient
shipwrecks, which are located at depths between -22 to -47 m. and often recorded under difficult
conditions that are imposed during an archaeological survey of a specific geographical region, with
limited time in the field.

This article constitutes a synopsis of the geometric documentation work conducted at all 28 wreck
sites, which were located during the survey.

During the first years of the project (2006-2010), the wrecks were preliminary documented using
conventional architectural drawings and sketches, in combination with multiple trilateration methods
and the production of photo mosaics. Since 2010, a significant number of wreck sites have been
documented with the application of photogrammetry (Diamanti and Vlachaki 2015). Photogrammet-
ric and geodetic techniques were used for the acquisition and processing of the collected data, in
order to generate 3D models of the different wrecks. In an underwater field survey, these methods
of recording have proved to be fast, reliable and cost efficient.

The underwater documentation team of the Hellenic Institute of Marine Archaeology (H.I.M.A) in-
cluded E. Diamanti (topographer), F. Vlachaki (architect), V. Mentogiannis (photographer), E. Koliva
(architect) and M. Garras (technical director), while work “on site” was a collaboration of all the
H.I.M.A. volunteers of the South Euboean Gulf Underwater Survey team and the helpful personnel
of the Ephorate of Underwater Antiquities of Greece.
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Mupt®d Mixain

Kawotdpeg Texvoloyieg kat Epappoyeq oe Mapdktieg ApXaloAOYIKEG BETeLg - ITACA

Kaivotdpeg Texvoloyieg kai Eeappoyég oe MapdkTieg Apxaloloyikég 0€oeig
ITACA

Muptw MixdAn

T o0 epeuvnTikd oxedlo ITACA-Innovation
Technologies and Applications for Coastal
Archaeological sites (Kawvotopeg TexvoAoyieg
kat Epappoyeg oe MapdkTieg ApXAIOAOYIKEG BETELG)
vAorolnBnke oto TAaiolo Tou ‘Edopou Mpoypdu-
patog MAawsiov, 1117 (FP7/SPACE/2007-2013/SME
space technology research and technology transfer),
pe Tnv utt’ aplBpodv 606805 Zupdwvia Emixopriynong
ano tnv Evpwraikr ‘Evwon kat diaxelplotr Tov Exte-
Aeotikd Opyaviopo Epevvag (Research Executive
Agency, REA). To ITACA dpyxloe Tov lavoudplo tou
2014 kat dinpkeoe 31 prjveg.

2TO ETAIPIKO oxpa cuppeteixav 11 dopeiq and 6 xw-
peg NG E.E., pe ouvtoviotr tnv Planetek Hellas E.PE.
‘E§L Mikpopeoaieg Eruxeipnoeig (SMEs): Alma
Sistemi Sas (IT), Anesti Ltd (UK), Codevintec Italiana
Srl (IT), Kell Srl (IT), Nais Srl (IT), Planetek Hellas E.P.E
(GR).

Tpeig Epeuvvnrikoi Opyaviopoi (Research Organ-
izations): DHI Gras (DK), FFCUL (PT), SME4SPACE
VZW (BE).

Avo TeAikoi Xproteg (End Users): lvotitouTto Eva-
Alwv Apxatohoyikwv Epevvwv (GR), Regione Sicilia-
Soprintendenza del Mare (IT).

To ITACA otdxeuoe otn Snuioupyia evog KavoTOHOoL
ovoTtAuaTog dlaxeiptong vmoPBpuxiwy apxatoloyt-
KWV BECEWV 0€ TIAPAKTIEG TIEPLOXES Kal N edappoyn
Tou SOKIPAOTNKE Og eVAALEG €peuveg oTO Tedio, oL
omnoieq die€nxbnoav pe Baldoola yewduolka peoa
TIPONYHEVNG TEXVOAOYIAG (NXOBOALOTH TIAELPLKAG
oapwaong/side scan sonar, TTOALSECHIKO BuBOpETPO/
multibeam echosounder), kaBwg kat pe TapAAANAEG
gpyaoieq Tekpnpiwong ano kataduopPEVOUG EPELVN-
T€G. Na tn dnuilovpyia evog cLOTHUATOG EVTIOTIOHOU,
kataypadrg Kat tapakoAouBnong mePLoXWwy apxat-
OAOVIKNG onuaciag, xpnotyomnorénkav Kawvotopeg
TEXVIKEG HOPULPOPIKNG TNAETILIOKOTINONG, AAYOPLOpOL
enefepyaoiaq elkOvVwy Kat To S1adIkTuako Mewypadl-
k6 Zvuotnpa MNMAnpodoplwy, .M.2 (WebGIS). To o¥-
otnpa oupreplEAafe evav ocuvouaopo ePpapuoywy,
He OKOTIO va CUMPPBAAEL OTOLG TIAPAKATW TOUEIG TNG
evaAlag €peuvag:
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Innovation Technologies and Applications

= for Coastal Archaeological sites

Final Conference

Satellite Remote Sensing Technology in

Underwater Archaeology

Friday, 24th June 2016
Hellenic Maritime Museum
Akti Themistokleous 12, Piraeus
Greece

poordinated by Planetok Hollas E.P.E. (GR) and includes the folowing insiitulos and companias: ALMA

ITAGA projes
Sistoi S5 (1T, ANFS‘! m(um CODEVINTEG haliana 54 (IT). DHI GRAS (DK). FFCUL (PT). LEN AE (GR). Kell 84 (7).

NAIS 5d (IT). Ragione Sicilia (IT), SME4SPACE VZW (BE)

I
phﬂ(“k (€ aima sistemi sas A - D’l'::?‘i u

CODEVINTEC
1| e e s

@ KELL®) @ - -

ITACA project has received funding from Ihe European Unior's Seventh
Framawork Programene (FPTI2007-2013) under grant agresment n* 08305,

B ZRZA

Eix. 1. ITACA Final Conference. H agioa Tou Zuvedpiou.

<5 M

+ Avixveuon kal evtoriiopd vavayiwv.

* TNAETUOKOTIIKI TTAPAKOAOVUONON KATATIOVTICHEVWY
apxaloAoylkwyv BEcewv (vavdyla, apXITEKTOVIKA
KatAAolmna, JEPOVWHEVA ELPNPATA).

Kataypadn kat evowpdtwon 6Awv Twv deSopEvwY
(apxelakoU LAIKOU, apXALOAOYIKNG Kal ToTtioypadl-
KNG Tekpnpiwong, xaptoypadnong, 60pudopiknig
TNAETILOKOTINONG, AAYOPIBUWYV avixveuong-avayvw-
PLONG OXNMATWY, CUVTEAECTWV ETUKIVOLVOTNTAG
$Bopdag n kataoTpodrg) oe pia Ynoiakn Baon
Slaxeiplong vroBpuxiwv apxatohoyikwyv BEcewy,
oto ".IN.Z (WebGIS).

+ AOKIUr TOU CUOTHPATOC OE ETIIAEYUEVEG APXALOAO-
YIKEG BEoelg yla TNV afloAoynaon Twv ebapuoywv.
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Kawotdpeg Texvoloyieg kat Eappoyeég oe Mapdktieg ApXaloAoYIKEG BEaelg - ITACA

Eix. 2. ITACA Final Conference. OpadiKij pwToypaia Twv GUUHETEXOVTWV.

2710 mAaiolo Tou ITACA, 1o lvoTitouTto EvaAiwv Ap-
XatoAoyikwv Epeuvwyv diekmnepaiwoe dVo gpeuvnTi-
KEG Teplodoug (2014 kat 2015) oTiq AUTIKEG AKTEG
Tou Notiov MayaonTtikoL (ZrovSUANG kat MixdAn
2017) kat dtopyavwoe Alebveg Zuvedplo, pe TiTAo
“ITACA Final Conference. Satellite Remote Sensing
Technology in Underwater Archaeology™, Tov lo0-
vio Tou 2016, oto NauTtikd Mouaoeio EAAASOG (AKTN
OepioTokAgoug, lMepaidg) (Ek. 1, 2).

AvTiKeipevo Tou Zuvedpiov ameTEAETE N TTapouaciacn
kat diaxvon Twv aroteAeopdtwy Tou ITACA oto gupl
koo (Ek. 3), HEOW TWV AVAKOLVWOEWV OAWV TWV
€TAIPWV TIOL CLPPETEIXAV PIE CUYKEKPIPEVA TTaPado-
Té€a otV LAoTIoiNGT Tou (CLUVOAIKA 25 tapadoTeq).
Emiong, 666nke n duvatdTnTa O€E TEAIKOUG XPrOTEG
(end users), dnA\adr o€ TOLKIAOLG ETILOTNHOVIKOUG
dopeig, ov xpnaolJonololy oTnV €peuvd TOUG Te-
XVOAOYIEG TNAETILIOKOTINONG, VA KOLVOTIO|GOUV TEK-
punplwpéva napadeiypata epappoyng KavoTopwy
TEXVOAOYIWV OTNV LTIOBPUXIA apxaloAoyia Katl va
AMOTIYAC0oULV, ATtd TIAEVPACG TOUG, TA AroTEAETUATA
Tou ITACA, cuppetéxovtag otn 2u{Tnon ZTpoyyu-
ANG TpameldnG. ZUYKEKPLUEVA, CUPHETEIXQV ETILOTH -
poveg ano Ta napakatw MNaveruotrpia: TexvoAoyiko
Maveruotiplo Kompou (Aepecdg Kompou)?, Epya-
otnplo Newduokng, Aopudoplkng TnAemiokONong
kat ApxatorepiBaiiovtog, 1dpupa Texvoloyiag kal
‘Epeuvag-lvotitoito Meooyelakwyv Zmoudwv (P€Bu-
pvo Kpntne)?, Epyaotriplo ©aldacoiag Mewoyiag kat
Quoikng Qkeavoypaodiag, TuAua Mewloyiag, Mave-
riotAplo MNatpwv (Matpa), Dipartimento di Storia,
Scienze dell’lUomo e della Formazione Universita
degli Studi di Sassari (ITahia)®, Tor Vergata University
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Eix. 3. Mapouaiaon Twv amoreAeauarwv Tou Mpoypduparog ITACA
0T0 EUPU KOIVO.

of Rome (ItaAia)®, Saxo Institute, University of
Copenhagen (Aavia)’, Universitdt Hamburg, Institute
of Oceanography, Remote Sensing and Assimilation
(Feppavia.

Tnv Napaokeun, 24 lovviov 2016, mapovaoidoTnkav
oL avakowvwoelg (Eik. 4), akoAovbnoe n ZulAtnon
2TpoyyuAng Tpamelng® kat n nuepida oAokANPwWONKe
pe TNV TPoBOoAr 800 PIKPOU PRAKOUG TAVIWV TEKUN-
piwong Twv uttoPpuxiwv epeuvwv ou diegnxbnoav
oto mAaioto Tou ITACA, amno tnv Soprintendenza
del Mare-Regione Sicilia otig Atyadeg Nrjooug tng
2 keAiag (Egadi Islands) kat ané 1o I.LEN.A.E. oTig
Beoelg Metoxl kat MAApog, oTiq AUTIKEG AKTEG TOU
Notiou Mayaontikot KéATou™.

Tnv endpevn nuépa, Zappato, 25 lovviou, oL olve-
6pot Eevaynbnkav arnd Tov Dr. Bjern Loven, Aleubu-
vt Tou Zea Harbour Project'!, atov apyaio TtoAepIko
AlpEva NG Z€ag, OTOUG VEWOCOIKOUG, 0T ZKeLOBNKN
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Eik. 4. H ka. Avaograoia AvayvwaromouAou-IlaAovpmn, Mpogopos
Tou Nautikou Mouoeiou EAAadog, aTov evapkTiipio AGyo Tng Kai o
Tev. Ipapparéag Tou I.EN.A.E., XpijaTog Ayoupiong.

Eik. 5. Zevaynan twv Zuvédpwv ot Zkeuobijkn Tou ®iAwvog amo
Tov Apa. Bjorn Lovén.

Kawotdpeg Texvohoyieg kat EpappoyEqg oe Mapdktieg ApXalohoyikeég BE€aelg - ITACA

Tou ®idwvog (ElK. 5) KAl OTIG APUVTIKEG EYKATAOTA-
oelg TNG abnvaikng vauTikng duvapng Tou 5ou Kal
4ov at. 1.X. (E. 6). 210 TMAaiolo Tou Zuvedpiov, oL
OULUPETEXOVTEG €ixav €Miong TNV gukalpia va yvw-
pioouv oTlypEG TNG EAANVIKAG VAUTIKAG LoTopiag,
MECW TNG povIUNG €kBeong Tou Nautikol Mouaoegiou
EANGSOG, kaBwg kat va gvaynBouv atnv meplodikn
€kBeon Tou Mouaoeiou “OAKAZ II. Ta&idevovtag anod
Kat 1pog to Buldavtio. Meoalwvikd Aipdavia arno tov
E0Eelvo Moévto otnv AvaTtoAikr) Meodyelo”™, yia Tig
Balaootieg Sladpopeg Kat Ta SiKTua TWV AUAVIWY TIOU
urtipxav katd tnv Bulavtivi nepiodo otov EvEevo
Moévto, To Alyaio MNMéAayog kat tnv Kompo.

MupTtw MixaAn
ApxatoAoyog (M.A.),
I.EN.A.E.

Euxapiotieg

To A.Z. tou lvoTitovTou EvaAiwv ApxaloAoyikwy
Epeuvwv euxaplotei Beppd tn Sloiknon touv NauTt-
KoU Mouoeiou EAAGSOG yla Tnv dplotn cuvepyaaoia
kat tnv drhofevia, katd tn die€aywyr) Tou Zuvedpiou.
H oupBoAn tng MNpodedpou kag Avactaciag Avayvw-
otortovAov-TMaAolurn Kat TnNG LTeuBOVOUL TNG EKON-
Awong kag lwavvag MrmepputtiAn uttp&e KaBopLoTIKNA
yla tn BeTIKn €KPaon Tou eyXelPnUATOG.

Ao mAeupdg pouv, Ba nBela emiong va euxapLotn-
ow ta peAn tou I.EN.A.E. =aven Apyupn, Baot\ikn
‘IBpou, N1oBn Kaparmeton kat Eiprivn Xpuooxepn yla
TN YPAUUATELQKH) LTTOOTAPLEN TIOL TIPOCEDEPAV KATA
n Stopyavwon kalt die€aywyr) Tou Zuvedpiou.

"-Jmut.n:-r- =

Eix. 6. Zgvaynan Twv ZuvEGPwv OTIG AUUVTIKEG EYKATAGTAOEIS TG ABNVaikijG vauTikij¢ duvapng Tou S5ou kai 4ou ai. m.X. amo Tov Apa. Bjorn
Lovén.
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ZNUEIWOEIG:

" OL TapOoULCIACELG TWV AVAKOIVWOEWY, TO TIPOYPAUUA, Ka-
Bw¢ Kal To evnuePWTIKSO LAIKO Tou Zuvedpiou Bpiokovtal
avaptnuéva otnv lotooelida tou ITACA: http://www.itaca-
fp7.eu/category/news-events-2/dissemination-events/,
http://www.itaca-fp7.eu/category/itaca-knowledge-
base-2/dissemination-materials/.

Eniong, ta MNenpaypéva touv Zuvedpiov nmapatibevral
AvaAuTIKA oTnV €kBeon mou vroPARBnKe oto Aaiolo
Tou Mapadotéov WP3.2 (Michalis, M. 2016: “Itaca Final
Conference Acts, Athens 24/06/2016”) kat BpiokeTat avap-
Tnuévn otn dlevBuvon: http://www.itaca-fp7.eu/itaca-final-
conference-acts-athens-24062016.

2 Agapiou, A., Lysandrou, V. and D. G. Hadjimitsis: “Coastal
heritage landscapes under marine spatial planning policy:

“a forgotten layer””.

3 Papadopoulos, N.: “Mapping the cultural dynamics of
littoral archaeological sites through geoinformatics: Ex-
amples from Crete, Greece”.

4 Papatheodorou, G., Geraga, M., Fakiris, E., Christodou-
lou, D., Georgiou, N. and X. Dimas:” Marine remote sensing
techniques and underwater archaeology: Case studies
from Greece and the eastern Mediterranean”.

5 Secci, M. and G. P. Spanu: “The underwater archaeo-
logical world in three dimensions. Some theoretical and
conceptual considerations”.

6 Stewart, C.: “Submerged Palaeolandscape Monitoring
with Sentinel-1”.

Kawotdpeg Texvoloyieg kat Eappoyeég oe Mapdktieg ApXaloAoYIKEG BEaelg - ITACA

7 Loven, B.: “Eyes in the sky above Lechaion — Ancient
Corinth’s main harbor”.

8 O Emitipog Kabnyntrg tou Maveriotnuiov tou ApBolp-
you, Dr. Werner Alpers, anotéAece PEAOG TNG ZUPBOUVAEL-
TIKAG Emiotnuovikng Emtporng tou ITACA kal ouvéBale
0UOLOOTIKA 0T ZUCATNON ZTPOYYUANG Tparméldng.

® Tnv Zurtnon cuvtovioav ot Koplot ZTENoG MmoANdvog
(Alevbuvtric Tng Planetek Hellas E.P.E.), Xpriotog Ayoupi-
6n¢ (E€ovalodotnuévog Ekmpoowtog tou I.EN.A.E. oto
ITACA, Legal Appointed Representative), MNwpyog MaraBe-
odwpou (AlevBuvtric EOANEDQ, Mehog tng Eriotnpovikng
2upPBouAeuTikig Emitpotiic Tou ITACA).

0Ot tawvieg “ITACA-Egadi Islands Test case — Sept. 2015”
kal “The Underwater Archaeological Research in the
Pagasetikos Gulf”, €xouv avaptnBei otnv 1otooeAida Tou
ITACA: http://www.itaca-fp7.eu/category/news-events-2/
news/.

" To Zea Harbour Project (2001-2012), ipaypatorolibnke
uTtd TNV atyida tou IvotitolTou TN Aaviag atnv Arva,
uTto TNV enonteia ™G Epopeiag Evaiiwv Apxalotrtwy Kat
¢ Edopeiag Apxatotritwv AuTikAg ATTIKAG, Melpaiwg kat
NAowv tou YT.IMO.A., pe Baoikod xpnpatodotn to 1dpupa
Carlsberg.

2 H 'EkBeon €ytve LT TNV atyida Tou Yrovpyeiouv NauTtihiag
kal NnolwTikng MoATikAg, pe Tnv urtootrpién tng Edopeiag
Evahiwv Apxatotritwy tou YI.MO.A.

APPENDIX

ITACA - Innnovation Technologies and Application for Coastal Archeological sites

Il innovative methods when are being ap-
A plied for the first time have advantages and

limitations. The most significant result of the
ITACA project was that different technologies were
for the first time combined and tested successfully
at the trial cases (Egadi Islands-Italy, Metohi and
Glaros-Greece, Lechaion-Greece). These technol-
ogies did not produce all the expected results. Sat-
ellite remote sensing technology cannot, up to this
day at least, be applied to record scattered ancient
artifacts because of their small size. However, when
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research involves bigger objects, as is the case of a
modern iron shipwreck that preserves its initial size,
high resolution synthetic aperture radar (SAR), based
on radar technology can be applied. Moreover, for
producing bathymetrical maps in coastal regions, at
shallow depth, multispectral satellite data based on
optical technology can also be applied.

As a result of the ITACA project and of the Final
Conference Acts, the following remarks have been
expressed by the key participants:
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The ITACA service focused on the use of two kinds
of satellite data, namely the high resolution synthetic
aperture radar (SAR) based on radar technology
and the multispectral satellite data based on optical
technology.

The radar images were obtained by two national
satellite constellations operating on X-band: a) The
CosmoSkyMed, an Italian constellation made up of
4 satellites, owned by the Italian Space Agency (ASI)
and the Italian Ministry of National Defense and the
TerraSAR X, which is a joint venture carried out under
a public-private-partnership between the German
Aerospace Center (DLR) and EADS Astrium.

Images taken from radar satellites do not have any
limitations in terms of weather (clouds) and have
always acquisition capabilities (day and night). They
have very short interval between the acceptance of
the user request acquisition and the release of the
remote sensing product (System Response Time)
and high image quality (e.g. spatial and radiometric
resolution).

During the ITACA, 11 products from Cosmo SkyMed
and 2 products from TerraSar X have been acquired.
Radar images are complementary to optical ones
that have very high-resolution but have limitations in
terms of weather conditions and light. Additionally,
5 optical images were acquired from Digital Globe
(Worldview 2 and WorldView3). Furthermore, the
new Sentinel data has been also tested, and more
specifically Sentinel 1 (SAR data) and Sentinel 2
(multispectral imagery) (Ciccarelli, S and R. Pavone,
SME4SPACE).

Finding a shape into a satellite image is a challenge
for image processing science in the following years.
Finding a shape into a sea image is even more
thought-provoking: an object lying under the sea
surface assumes different colour and - often — a
different form, due to depth, sun light and water tur-
bidity. Huge extension images like those provided
by satellites require powerful and precise processing
software.

Several known algorithms have been considered and
a work of analysis of possible improvement has been
done. The scope is to tune, refine the algorithms to
work with marine images having few contrast and
few colors occurrences. This allows the use of such
techniques in the field of sub-marine archeological
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science. The selected algorithms have a common
capability to identify a shape with combination of
color and shape edge, both participating with dif-
ferent weight:

HU’s Moments algorithm derives six absolute or-
thogonal invariants and one skew orthogonal invar-
iant based upon algebraic invariants, which are not
only independent of position, size and orientation
but also independent of parallel projection.

The Log Polar algorithm uses the Fourier domain ap-
proach to match images that are translated, rotated,
and scaled with respect to one another.

A detection operator based on the derivative of the
double exponential (DODE) is developed to detect
two-dimensional shapes.

Algorithms show both advantages and disadvantag-
es. The limit of all algorithms is mainly due to reso-
lution and size of the searched shape: a significant
amount of color pixel is required to build a shape
characteristic histogram. Marine images provide
many similar color spots, so the number of false pos-
itives is generally very high, though the algorithms
detect a well edged defined shape in 70% of cases
(Di lorio, A. and Filippone, R., Alma Sistemi sas).

An approach for shape detection in complex images,
based on the Generalized Hough Transform (GHT)
algorithm was applied, which combines fuzzy logic
and a spatial neighborhood vote grouping to improve
the voting process, and introduces a filling ratio to
control the completeness of the detected shapes.
Experimental results show that the improved ver-
sion of the GHT presents a much better accuracy
than the original GHT, being able to detect arbitrary
shapes in complex images (like archeological im-
ages), making it suitable to detect shipwrecks and
other archeological artifacts in bathymetry images.
Automatic detection of archaeological objects in
satellite images is an asset that can save a lot of
work and time to archaeologists as well as money to
organizations involved. Such a solution can reduce
the size of the areas under investigation and the
number of exploration campaigns to be made, by
helping archaeologists to better select the locations
to explore (Vieira, J. and Fonseca, M. J., FFCUL).

To a large degree, we still have no detailed informa-
tion about bathymetry and bottom characteristics
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for a large part of the coastal zone. Using optical
very high resolution multispectral satellite data, it
is possible to map the bathymetry down to 20-30m
depth depending on the physical characteristics of
a given area (Lars Boye Hansen, DHI-GRAS).

Bathymetry estimation by SAR has the general ad-
vantages of remote sensing as it covers large ar-
eas, it is a low-cost technique in respect to in situ
measurements and bathymetry in the same area
can be measured at regular intervals. However, it
has several limitations related to the requirement of
favourable environmental conditions, which are not
frequent. These are determined by the presence of
a) sea (tidal) currents and b) winds with the correct
speed for the generation of surface waves (Salvati,
A., KELL srl).

Many submerged coastal sites or shipwrecks have
not been located yet and the known ones need
continuous monitoring. Furthermore, underwater
archaeological sites are threatened by alteration of
shorelines, seabed and currents due to natural phe-
nomena as well as human intervention; the activity
of sediment and pollutants; and the abuse and ex-
ploitation of natural resources. Thus, the capability of
locating and monitoring underwater areas of archae-
ological interest is a vital asset for the improvement
of the historic heritage’s conservation.

Organizations and international institutions involved
in the protection and conservation need reliable and
systematic techniques in order to accomplish their
mission. In recent years, these entities have devel-
oped and tested new methods that exploit non-inva-
sive technologies such as satellite images and GIS
systems. The development of specific tools based
on the processing of Earth Observation satellite data
makes possible the production of systematic survey
of wide coastal areas. In this context, ITACA project
introduced a combination of innovative tools, aiming
the improvement of the capabilities to locate and
monitor coastal underwater archaeological sites
as well as the development of a web management
system. The aforementioned objectives are ac-
complished by two available services: Location &
Monitoring Service and Management & Operation
Service.

These two services provide a cost-effective solution
to entities in charge of underwater cultural heritage
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preservation and mark a substantial progress in the
definition of best practices for the specific activities
(loannidis, D., Planetek Hellas E.P.E.).

ITACA, a service on the web dedicated to coastal
archaeological heritage, arises as a support tool to
institutions, organisations and scientists involved in
the operations of coastal archaeological sites. Spe-
cifically, the ITACA web portal, reachable at https://
services.project.itaca-fp7.eu/itaca/, is intended to
provide its users with services such as: (i) Loca-
tion and Monitoring Service, (i) Management and
Operation Service. The ITACA Location and Mon-
itoring Service provides archaeologists with soft-
ware tools to search for wrecks or other underwater
cultural assets by the semi-automatic analysis of
digital bathymetry maps according to a Software-
as-a-Service approach. The ITACA Management
and Operation Service provides its users with a web
collaborative platform integrating both content man-
agement and cartographic views of sites elements,
threats and surveys, enabling, in this way, the col-
laborative management and sharing of geospatial
information about underwater archaeological sites
in coastal regions.

Thanks to the ITACA Management and Operation
Service, site managers and archaeologists from all
over the world can benefit of a single point of access
to geospatial information about ITACA managed
sites. In this way, it will be potentially possible to (i)
avoid any transfer of data among stakeholders of the
sites and (ii) reduce the use of expensive desktop
solutions when managing sites information (Mon-
teleone, A., NAIS srl).

To conclude, attempts like the one represented by
the ITACA project lead to fruitful discussions on the
validation/verification of new technologies and pave
the way to new applications in the archaeological
discipline. ITACA has captivated a new manage-
ment tool for the recording and monitoring of coastal
archaeological sites that although will need to be
improved in the near future, has proved that it can
contribute to the underwater research.

Myrto Michalis
Archaeologist (M.A.), H..LM.A.
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ITACA’s Test Case Greece: The Pagasetikos Underwater Archaeological Research at Metohi and Glaros

ITACA’s Test Case Greece:
The Pagasetikos Underwater Archaeological Research at Metohi and Glaros

Elias Spondylis, Myrto Michalis

ithin the framework of the ITACA project,
W the Hellenic Institute of Marine Archae-

ology (H.I.M.A.) conducted an underwa-
ter archaeological research at Nies Bay, in the west
coast of southern Pagasetikos Gulf and through
an extensive demonstration campaign on selected
test sites had to apply both intrusive and non-in-
trusive methodological techniques, i.e. excavation
and survey, in order to collect all required data and
contribute successfully to the ITACA’s objectives.

ITACA, Innovation Technologies and Application
for Coastal Archaeological Sites aimed to prove a
management system for underwater archaeologi-
cal sites in coastal regions, in order to provide the
archaeologist/end user with a set of services that
would contribute to his research as well as to the
successful monitoring of sites under investigation.
The discovering and monitoring service uses inno-
vative satellite remote sensing techniques combined
with image processing algorithms.

The results of the underwater excavation were in-
cluded in the ITACA’'s management and operation
tool, whereas the systematic survey on the selected
sites provided data in order to verify/validate the
SAR radar data as well as multispectral data and to
build up the 3D scenario for the WebGIS manage-
ment tool.

For the successful outcome of the demonstration
campaign, H.I.M.A., had to follow the archaeological
methodology in a much productive way, to be able
to evaluate the end product as end users. Research
during 2014 and 2015 field seasons included: Re-
view of the selected test sites and trade-off analy-
sis; Acquisition of existing data and information on
the selected test sites at Nies Bay; Test campaign
planning; Test campaign execution (excavation and
survey with snorkelling and shallow depth dives at
the submerged prehistoric settlement of Metohi and
survey of shipwreck remains with systematic scuba
diving at Cape Glaros); Mapping campaign on boat
using multi-beam echo sounder, sub-bottom profiler,
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side-scan sonar and laser scanner; Production of
the 3D scenario; Data processing and preliminary
analysis of the results.

Historical Background of the Pagasetikos
Underwater Archaeological Project

In the year 2000, the Hellenic Institute of Marine
Archaeology, set out to conduct an underwater
archaeological survey along the west coast of the
southern part of the Pagasetikos Gulf, under the
direction of the archaeologist Elias Spondylis (Spon-
dylis 2002, Spondylis and Demesticha 2004). To
this day, 16 archaeological sites have been located,
along a coastal zone of 7 n.m., from Cape Perikles
to Cape Climos or Prionia. Among them, at least 15
shipwrecks' have been recorded that can be dated
from the Hellenistic period to the early 20" century,
whereas submerged architectural remains have been
located at three sites of the Early Bronze Age, the
Middle Bronze Age and the Hellenistic period (Fig. 1).

Furthermore, within the area of research, E. Spon-
dylis had located in the past prehistoric finds of the
Middle Bronze Age (2100/2050 - 1700/1675 B.C.)?
at the Metohi peninsula, within the destruction lay-
er, which is clearly distinguishable on the vertical
section of the beach front and at the sea area that
surrounds it (Spondylis 2012, 2017). Since 2009, the
recording of the prehistoric settlement at Metohi be-
came one of the priorities of the Institute’s research
objectives.

Metohi® is a small peninsula, at the innermost part
of the Bay of Nies (Fig. 2), which joins with the coast
with a low and thin causeway. Much of its area is
occupied by monastic facilities that served, until
the 1960’s, the harvesting and processing of olives
coming from the extensive olive grove situated in
the coastal plain, beyond the Bay (Spondylis 2012,
2017).

Its earliest occupation dates back to the first half
of the 2nd millennium B.C. It is the third settlement
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ITACA’s Test Case Greece: The Pagasetikos Underwater Archaeological Research at Metohi and Glaros
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Fig. 2. Aerial photography of the Metohi peninsula (view from the
north-east).

in Greece to be discovered submerged, bearing
well-hidden traces of the Middle Bronze Age era
(Spondylis 2012, 35-36. Spondylis 2017), together
with the immersed settlement of Methoni (Spon-
dylis 1996, 30-37) and a layer of the Pavlopetri site
(Spondylis 2015), both situated in the southern Pe-
loponnese. The settlement (Fig. 3) covers an area of
at least 10.000 m?., at a depth of 0,00 m. to -2,50
m. (50% 0,00 to -1,00 m.). At the north-west, a zone
of crude stones is succeeded by beachrock, which
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Fig. 3. Aerial photography of the Metohi archaeological site (view
from the west).

covers a wide area. At the east, a narrow zone of
sand is succeeded by a muddy seabed with dense
Posidonia Oceanica. At the north, the seabed, down
to -2,50 m., is covered with crude stones and among
them some boulders, followed by a muddy seabed
with dense Posidonia Oceanica. The prehistoric
finds continue onto the land, obviously beneath the
monastic buildings.

During the past research campaigns (Spondylis
2017), 16 cist graves and two burial complexes had
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been located. They are made of limestone slabs laid
in rectangular shape. Since at least one cist grave
maintained its cover stone slab in situ, we had as-
sumed, from the early beginning, that possibly we
would be able to recover its content intact after ex-
cavation. Indicative dimensions of the cist graves
would be: Min. Length = 0,50 m./ Max. Length =1
m. Min. Width = 0,35 m./ Max. Width = 0,50 m. Max.
slab’ s Height (from seabed) = 0,08 m. Thickness of
slabs = 0,03-0,05 m. (irregular).

Within the pile of stones that cover most of the
sea bottom, at least 17, partially preserved, walls
had been located, two of which form wall corners
and two have been laid in the herringbone pattern.
Indicative dimensions of preserved wall remains
are: a) Wall in herringbone pattern. Length = 3,20 m.
Width = 0,25 m. Max. Height (from seabed) = 0,15
m., b) Rubble wall. Length = 2,30 m. Width = 0,35 m.
Max. Height (from seabed) = 0,17 m., c) Wall made of
stone slabs. Length = 1,60 m. Width = 0,30 m. Max.
Height (from seabed) = 0,04 m.

All of the finds located in previous research cam-
paigns strengthened our belief that systematic ex-
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Fig. 5. Metohi. LBA pottery finds (a-b) and traces of walls (c), dis-
covered in 2014.

cavation or even the effective surface cleaning of
the site, would reveal more architectural remains. In
2014 and 2015, H.I.M.A.’s Research Team revisited
the site, in order to conduct an archaeological sur-
vey and contribute to the objectives of the ITACA
Project.
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The 2014 field archaeological campaign:
the Metohi trial case (Phase /)

The first ITACA field campaign was conducted by
H.l.M.A. at Metohi, Bay of Nies, and took place from
the 1stto 15" of September 2014, following the per-
mit issued by the Greek Ministry of Culture. Overall
19 people participated, all divers®.

Trial trenches were conducted to better evaluate the
stratigraphy and clarify the chronological occupation
of the site. Since there were evident changes on
the geomorphology of the site due to active wave
movement, particularly on the north-west part of the
peninsula (at the slope and the coastline), a consid-
erable number of archaeological remains had been
uncovered and remained exposed. This, therefore,
is mainly the reason why we decided to focus the
archaeological work on this part of the site (Fig. 4).

Theretofore, the archaeological record suggested
that the sunken architectural remains dated to the
Middle Helladic period. In addition, on the peninsula,
the excavation of a trial trench carried out by the
Greek Ministry of Culture (II'” Ephorate of Prehistoric
and Classical Antiquities) in 2009, had revealed archi-
tectural remains of the Roman period, right after the
removal of the surface layer and in a short distance
from the sea. In 2014 however, we were able to locate
traces of the Late Bronze Age (1700/1675-1075/50
B.C.), at the slope of the peninsula and the tidal zone
(both wall remains and pottery finds) (Fig. 5a-c).

At the trial trench which was conducted at the north-
west part of the peninsula, within the destruction
layer that bears traces of fire (Figs. 6, 7a), a decorat-
ed jar (alabastron) (Fig. 7b) together with other Late
Bronze Age pottery finds that were found in situ,
provided a safe chronological framework to the LH
IIB period (middle 15™" century B.C.). The alabastron
(Fig. 8a-c) can be identified with FS 83 smaller type
(Mountjoy 1999, 98-99, fig. 17: 75-78). It has a short
flaring neck, a flaring rim and a baggy shaped body,
decorated with plant motifs such as ivy with wavy
triple stem. The flat base is painted with a thick red-
dish line that covers part of the lower body. Two of
the three horizontal, round handles survive, which
bear painted decoration. Nevertheless, the datable
pottery finds provided a post quem chronology for
the wall building remains that were located in close
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Fig. 7. Metohi. The LH IIB alabaston, in situ (a-b).

proximity to each other. The wall remains were also
cleaned and recorded. It appears that because of the
dynamic deterioration of the coastline due to wave
activity and the fact that this phase of occupation
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Fig. 8a

Fig. 8b

Fig. 8¢

Fig. 8. The LH IIB alabaston, after conservation (a-c).

lies at sea level today, it is quite rare to locate traces
of this period or plausible later finds that have been
carried away by water. On the contrary, below sea
level, architectural remains of earlier phases (i.e.
Middle Bronze Age) have been preserved.

In addition, at the coastline, two cist graves (Graves
No. 037 and 038) were excavated which, together
with Grave No. 004 that was found and excavated
underwater in 2009 (Spondylis 2017), provided ev-
idence that strengthens the archaeological record
according to which, during the Middle Bronze Age,
graves were built within the settlements to accom-
modate infants (intra muros burials). Moreover, since
these examples did not preserve their cover slab,
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Fig. 9. Metohi. Grave No. 037.

it is highly possible to discover, after excavation,
skeleton remains at the rest of the graves as well,
which have been found lying uncovered underwater.

Within Grave No. 037 (Fig. 9), located on the sea-
shore, at the north-west part of the peninsula (in close
proximity to Olive tree-1), few skeleton remains and
a large number of pottery sherds were located. This
particular grave, because it is covered constantly
with water and is very much affected by wave activity,
must be considered to contain a disturbed context.
Nevertheless, it provides information on some tech-
nical details. It is made of two limestone slabs laid
on rectangular shape (the one is placed south on
the E-W axis, the second one is placed west on the
N-S axis). For creating the east and south sides of
the grave, part of a wall construction has been used
that is located on the N-S axis (Fig. 10). For reasons
of economy of space, the internal stones forming
the double wall construction have been removed,
in order to place the grave. The grave’s maximum
dimensions are: 0,65 x 0,47 m., height: 0,23 m.

Grave No. 038 is placed at the northern slope of
the peninsula (in the proximity of Olive tree-2), on a
NW-SE axis. Excavation revealed skeleton remains
(part of the skull, small pieces of bones) of an infant
and a clay spindle whorl within the surface layer. As
the excavation proceeded, wall remains of the build-
ing were recovered and recorded, right next to the
eastern part of the grave. Max. Dimensions of Grave
No. 038: 0,49 x 0,36 m., width: 0, 21 m., height: 0, 37
m. (Figs. 11, 12). Grave No. 004 differentiates from
Grave No. 038 on that, at the same layer with the
skeleton remains, a clay cup and a stone bead were
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Fig. 10. Metohi. Grave No. 037 and remains of the house’s walls
(view from the east).

Fig. 11. Metohi. Grave No. 038, during excavation (view from north-
west).

located, all lying in close proximity to each other, at a
slightly different depth. Because of their position one
could speculate that these finds would have been
used as grave offerings that would accompany the
infant in the afterlife (Spondylis 2017). In addition, the
skeleton remains of Grave 004, which is submerged,
are preserved in a better condition. After recovery
and conservation, when all pieces were joined to-
gether, they produced 3 of the skull (Fig. 13).

The grave’s No. 004 orientation is E-W, with the
infant being placed in position foetale (fetal), with
its skull at the west facing towards the south. The
clay cup was located at the north side of the grave,
next to the legs. Maximum Dimensions of Grave
004: 0,60 x 0,45 m., width: 0,36 m, height: 0,40 m.
Just before the completion of the excavation at both
Graves No. 038 and 004, small crude stones were
evident. They formed a layer that would have been
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Fig. 12. Metohi. Grave No. 038 with adjacent wall remains (view
from the west).

Fig. 13. An infant’s skull was recovered from Grave No. 004 (Photo
taken during conservation).

the floor of the grave which protected the infant from
lying directly on the ground. After the excavation all
graves were covered with soil, a sheet of transparent
and thin nylon, small size crude stones and at the
top some larger stones, in order for their limestone
slabs to be preserved in situ.

Apart from excavating the graves, at the surface
layer of the coastline, new wall remains were located
and recorded. In addition, organic remains (animal
bones and fruit cores), decorated pottery sherds of
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Fig. 14. Metohi. Topographic Map, produced in 2014 (by C. Apostolou).

the Middle and Late Helladic periods and the blade
of a stone prehistoric tool were collected from the
slope of the peninsula. A small concentration of
slags, found in the vicinity of Grave No. 037, could
be associated with the processing of copper, but
needs further investigation.

Following the 2014 archaeological documentation,
132 finds with identifiable characteristics have been
recorded. The majority belongs to clay vessels like
amphorae, deep bowls, kylikes and cups, but also,
a considerable number of sherds belong to pithoid
jars. Moreover, the majority of finds can be dated
to the Middle Bronze Age period, but there are also
finds which date to the Late Bronze Age, the Roman,
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Byzantine and modern times, providing evidence of
continuity in site occupation.

The portable finds, i.e. scattered artifacts (mostly
sherds) are being recorded by getting the co-ordi-
nates of their location. On the other hand, as far as
the non-portable finds are concerned (i.e. architec-
tural features), the procedure is as follows: A bronze
stake is hammered on one corner of each cist grave
as a fixed point. The local positioning system of a
grave is determined by using tacheometry but also
conventional techniques for measuring its dimen-
sions and orientation. The same methodology is ap-
plied on the walls, with the difference being that more
than one stakes are usually used to mark the wall
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Fig. 15b. Metohi. Longitudinal Section: scale 1:20-1:100.

ends or corners of the surviving remains. In addition,
the facet of the wall is marked, depending on whether
it is single or double. Every feature acquires a unique
number, which follows the set of natural numbers.
This number characterizes the find on the plan.

The recovery of architectural features, mostly walls,
depends on the lighting conditions at each hour of
the day and the visibility angle, as well as the expe-
rience of the observer. A great part of the seabed
around the Metohi peninsula is covered with stones
which originate from the dismantling of the walls.
Consequently, it is very difficult to discriminate the
walls from their surrounding environment even with
a detailed visual inspection. On the other hand, it is
relatively easier to locate the cist graves because of
their shape and the fact that the rectangular slabs
usually protrude from the seabed. In some cas-
es, however, cist graves might be located on the
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sandy or muddy sea-bottom, but can be covered or
un-covered periodically, depending on the season-
al sea currents. Needless to say, the same current
activity also affects the documentation of the walls.
Another drawback is the growing vegetation upon
the architectural features and their surroundings,
which makes them invisible or unnoticeable. This
description applies to the area between the coastline
and down to a depth of -2,5 m.

In addition, the topographic survey® at Metohi in-
cluded the recording of the peninsula, the shoreline
and slopes together with the architectural remains
of the monastic establishments that are evident on
land. Furthermore, a detailed documentation of ge-
omorphological (the beachrock, the seabed, traces
of annual changes in the coastline, etc.) and envi-
ronmental features (boundaries of the Posidonia
Oceanica, land vegetation, etc.) was conducted. As
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aresult, a (2DCAD) topographic map’ of the area of
study was created (1:200) (Fig. 14), together with
longitudinal sections (1:10, 1:20 and 1:20-1:100)
(Fig. 15 a-b) to document stratigraphy.

For the research at Metohi, the Greek Geodetic Ref-
erence System of 1987 (Greek Grid 87) has been
selected. This system is linked to all global reporting
systems and adjusts optimally the geoid of Greece
in ellipsoid model of the Earth. The nearest trigono-
metric point of the Greek Army Geographical Ser-
vice, named “KEAPAKOZ”, has been applied for the
definition of the system.

The surveying team transferred the coordinates of
trigonometric “KEAPAKOZX” using geodetic position
system (GPS). Using differential GPS with direct meth-
od for resolving phase ambiguities (Real Time Kine-
matic) and in conjunction with measurements from
a total station, general geomorphological character-
istics of the wider study area have been captured.

The 2015 field archaeological campaign at Metohi
and Cape Glaros

The 2015 field campaign lasted from the 21t of May
to the 215t of June. Overall 29 people participated, all
divers®. During the course of the campaign, a diving
boat and two inflatable speed boats supported the
diving activities in the field.

The Metohi trial case (Phase )

A newly discovered Middle Bronze Age cist grave,
No. 045 (Fig. 16), was partially® excavated in order to
recover and record its content (human skeleton re-
mains) (Fig. 17), which although survives, it appears
to be disturbed. It is situated on the north-west part
of Metohi peninsula, very close to the shoreline, laid
towards an E-W orientation. The grave was built
by four limestone slabs laid in rectangular shape,
whereas its cover stone slab, if it existed, was not
preserved. Maximum grave’s dimensions: 0,80 x
0,57 m., width: 0,47 m.

Both the size of the slabs and the overall dimensions
of the grave are larger than the ones previously ex-
cavated, revealing a more solid construction. Within
its context, at an upper layer from the one that the
bones laid, there were stones which would have
fallen from the house’s walls. In addition, within this
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Fig. 17. Metohi. A partially preserved skull was found within Grave
No. 045.

layer, traces of snails’ shells and pieces of wood led
us to suggest that in a somewhat second use of the
building, in a later period, this spot would have been
used for different purposes.

During the 2015 season, the topographic plan was
enriched with additional data (Fig. 18). The excava-
tion was conducted with a water dredge operating
more or less horizontally. It has a flexible tube at-
tached to its end to increase mobility and it is water
rather than air (airlift) that is pumped in at the mouth.
The discharge end was safely secured on the seabed
at a distance of about 15 m. from the excavation
trench, in an area where no archaeological finds are
visible. Around the trench, bags with gravel were
placed, in order to prevent seabed sliding. Apart
from the dredge, trowels, knives and scrubbing
brushes were used during excavation.

Within the framework of ITACA project, in 2014 and
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Fig. 18. Metohi. Topographic Map (1:200), produced in 2015 (by C. Apostolou, A. Anastasiou, K. Papademetriou).
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Fig. 19. Metohi. Topographic Plan of the Metohi research area
integrated into a Google Earth Image, including indicative point
measurements of the Posidonia Oceanica meadow (created by
P. Bitsikokos).

2015, a preliminary field survey was conducted as
well, in order to define the hydrological and ocean-
ographic properties governing the settlement layout
and sea interaction, now submerged at a depth be-
tween 0,00 m. to -2,50 m. This was made possible
with: in situ observations; scuba diving for benthos
and sediment surface surveying, within and north of
the settlement; Google earth and topographic maps
of the area'.

Nies bay lies within the Pagasetikos Gulf, in a SE to
NW direction. The bay’s maximum width is about
1.500 m., the total area around 3,6 km?, its perimeter
is about 5,1 n.m. whereas, parallel to the coastline,
isobathic contours appear with depth decreasing
on a north to south axis. The submerged part of the
site is affected by the coastal mechanic equilibrium.
The site is fairly protected by the Glaros promonto-
ry against the pelagic waves and strong northern
winds, which prevail during winter. However, the
coast in the north, northeastern and northwestern
parts of the peninsula is gradually deteriorating be-
cause of erosion.

Significant differences were observed as far as the
area covered by Posidonia Oceanica, which engulfs
the archaeological remains and acts as a barrier for
the wave energy reaching to them. During the 2014
survey, point measurements from a fixed point on
find 032 were taken northbound (30 m. vs 15 m.),
westbound (44 m. stable) and eastbound (92 m.
vs 53,8 m.) to the edge of the Posidonia meadow.
These measurements were compared to the topo-
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Fig. 20. a. The north-western part of Metohi peninsula, b. A tem-
porary wall-construction was made of stones, to prevent further
erosion of the coastline.

graphic plan which has been referenced and created
on the basis of a 1996 aerial photo. Severe reduction
to the area covered by Posidonia is observed north
and east of the settlement for reasons yet to be dis-
covered (Fig. 19).

We were informed by the locals that during the
1960’s, the coastline was at least 15 m. wider than
it is today, and double rows of olive trees were cul-
tivated at the peninsula. Moreover, just to give an
impression, in 2005, the nearest to the sea row of
olive trees was located 1,5 m. away from the coast-
line, whereas today, there are trees that actually lean
against the sea. Even a non-expert could therefore
conclude that the coastline erodes rapidly.

In 2014, since changes were evident in the geomor-
phology of the site, in particular at the slope of the
peninsula and the coastline, we decided to reinforce
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Fig. 21. Cape Glaros. Survey Site Plan, produced in 2008 (by K. Papageorgiou)

the coastal front by “building” a rubble wall, in or-
der to protect it against further erosion (Fig. 20a-b).
Similarly, in 2015, we expanded the existing wall
construction, and, additionally, built a second one
to reinforce the eastern slope of the site, which is
also vulnerable to deterioration from wave activity.
All works were done with respect to the environment.
Despite the fact that this is a temporary solution, so
far it has yielded good results. Furthermore, all exca-
vated graves were filled in with sediment and stones,
in order to prevent their slabs from drifting away.

Summing up, the deterioration of the coastline
does not affect directly the underwater part of the
settlement but the antiquities which are located on
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land and are gradually covered with water. The area
should therefore be treated as an archaeological
unit. All the above information has been integrated
to ITACA’'s WebGIS management tool, designed to
provide data on risk assessment as well, in order to
contribute fruitfully to the monitoring and the protec-
tion of the maritime cultural heritage.

The Glaros Target Point

It was agreed among the partners of the ITACA’s
Consortium to proceed with the topographical re-
cording of the shipwrecks and their cargo (concen-
trations of ceramic vessels and anchors) that have
been discovered at Cape Glaros (Fig. 1). During the
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Fig. 22. General view of the Bay of Nies. Cape Glaros is depicted on the right.

mapping campaign, the survey of the general area
of interest would take place, covering a coastal zone
of approximately 7 n.m. that would, in any case,
include the Glaros finds. Therefore, it would be ben-
eficial for the project to combine the topographical
recording of the ancient shipwrecks remains, scat-
tered in the area of research, to the metadata of the
geoacoustic survey.

From our previous research campaigns (Spondylis
2012, 2018a), a general topographic plan of the area
had been produced (Fig. 21). Since the archaeologi-
cal data from the site, although extremely promising,
have raised significant questions about the ship-
wrecks that sunk at Cape Glaros during antiquity, it
was considered essential to conduct a systematic
survey, in order to acquire a better understanding
of the artifacts and their archaeological context'".

The Cape Glaros is located 2.2 km. north-east of
Metohi Target Point, at the north-east end of the Bay
of Nies (Fig. 22). Indisputably the rocky coastline
of Glaros used to be a hazardous point for ships
navigating in the much frequented Pagasetikos sea
route, during the course of the centuries. Glaros rises
up to 43 m. above sea level, at a distance of about
200 m. and its rocky coast continues underwater
with an inclination of up to 46%. Within an area of
about 5.000 m?, two large concentrations of pottery
and anchors have been recorded topographically
to a great extent (site 11)'2. At a distance of 200 m.,
towards north and north-east, two additional con-
centrations of finds have been partially recorded (site
10) (Fig. 23). The depth ranges from -7 m. to -45 m.,
approximately.

The sea route from southern to northern Greece via
the coasts of the Euboean, the Maliakos and Pa-
gasetikos Gulfs would have been used intensively
throughout antiquity and in modern historical times,
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for numerable naturally protected bays existed along
the way to offer shelter as well as ports to trade
commodities and places of pilgrimage that would
have attracted visitors over time.

The Pagasetikos Gulf is fairly protected from unpre-
dictable weather conditions, especially from spring
to autumn. However, sudden gusts of northern winds
would have occurred, as is the case today, and
would have jeopardized the safety of the ship and
of the peoples aboard. The innermost part of the Bay
of Nies, if a ship could have made it there, is com-
pletely safe. On the other hand, it would have been
difficult to keep the ship off the rocky coastline of
Cape Glaros, against strong northeasterly winds and
even harder when northwesterly winds prevailed.

Bearing this in mind, of all our finds, some constitute
part of a ship’s cargo and others simply represent the
distressed efforts of a ship’s crew to avoid the storm.
Not to mention that some isolated finds would have
been thrown deliberately to the water because they
were no longer in use.

A e

Fig. 24. Cape Glaros. Amphorae of the Early and Late Roman
periods, depicted side by side.
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Fig. 23. Cape Glaros. Survey Site Plan, produced in 2015 (by E. Diamanti, E. Kolyva and F. Vlachaki).
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Following the 2015 field season, we believe that
traces of at least 4 shipwrecks are evident off the
western coast of the cape. Our argument however
has not been proved entirely just yet, because the
position of the finds as they were discovered in situ
represents a very complicated situation and raises
questions which need to be answered in the future.
The finds within the 4 basic concentrations depicted
on the plan are often located side by side, whilst
they belong to different periods and typology (Fig.
24). The overall area of investigation covers approxi-
mately 60.000 m?., (from shipwreck No 4 at the north
point of Glaros to the deepest scattered finds at the
west, about -45 m. of depth, down to the end of the
southern concentration of finds) for which, unless
their systematic survey is fully completed, it is very
difficult to reach any conclusions. Last but not least,
the surface layer of our sites has been disturbed to a
great extent. According to local accounts, antiquities
within the wider area of the west coast of the Pagas-
etikos Gulf have suffered from illicit trade activities,
especially those that were found in shallow waters.
In addition, the area has always attracted fishermen,
who damage or sweep antiquities along the bay
when they drag their nets (Fig. 25).

Be that as it may, the following remarks can be made.
There is one shipwreck that can be dated to the Hel-
lenistic period. Most of its remains can be traced in

Fig. 25. Cape Glaros. Traces of destructive fishing practices.
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the area of site 10, at the north-east end, and com-
prise fragments of Greco-ltalic amphorae of Form ¢
(Will 1982, 346-348, P1.85:d), type MGS VI (Vander-
mersch 1994, 81-84), dated to the last quarter of the
3/first half of the 2" centuries B.C." The rim is trian-
gular, the neck is long and cylindrical and the shoul-
der is sharply carinated. There is a well-formed, solid
spike at the base of the amphora, quite pronounced.
The long, vertical handles, elliptical in section, are
placed below the rim, near the top of the neck and
progress, with a small inclination, downwards to the
shoulder, right above the ridge (Fig. 26a-b). Within
a close distance from the scattered concreted frag-
ments of Greco-Italic amphorae, to the north-west,
a lead stock (M003) was located at a depth of -21 m.,
which can be related to the same shipwreck (Fig. 27).

Remains of ceramic vessels that can be dated to the
Early Roman period can be traced, in their majority,
at site 11. A representative example would be an
amphora (I039) (Fig. 28a-b), which can be identified
with the type Agora G198'* (Panella 1986, 618, Fig.
16, Reynolds 2005, 564, Fig. 7), found in Athens,

X5

Fig. 26a-b. Cape Glaros. Scattered remains of Greco-Italic
amphorae.
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Fig. 30. Cape Glaros. Amphora ([039-A), dated to the Late Roman
period.

Fig. 28a-b. Cape Glaros. Amphora ([039), dated to the Early Roman
period.

Fig. 29. Cape Glaros. Amphora (1047), dated to the Late Roman period. Fig. 32. Cape Glaros. Y-shaped Byzantine anchor (I007).
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Fig. 33, a-b. Cape Glaros. Y-shaped Byzantine anchor (I043).
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Fig. 34. Cape Glaros. Iron anchors (T-shaped 030 and Y-shaped 033) found in close proximity to each other.

proposed to have been of Cilician origin and used
as a fruit container (Reynolds 2005, 564, 2018, 368-
369, fig. 12.13). What survives from the amphora is
the wide piriform body, the gently rounded rim and
elongated, wide neck, with a distinct carination at
the point where it becomes wider. The shoulder is
carinated at its lower end. One, of the two, long,
arched double rod handles survives and is peaked
at the top. The base of the amphora is not preserved.
This type of amphorae can be securely dated be-
tween the late 15! to the first half of the 2" centuries
A.D. (Panella, 1986, Reynolds 2005).

Moreover, scattered finds of Late Roman amphorae
have been recorded at both sites 10 and 11, which
might have belonged to the same shipwreck. The
amphora 047 (Fig. 29) resembles the Agora M273
(P 11579) (Robinson 1959, 109-110, pl. 29)/Opait
CllI-1 (Opait 2004, 303, figs. 26-28) type. It has a
bag-shaped body, which is ribbed from the middle
and downwards. It has a slightly thickened rounded
rim and a cylindrical neck. The curved handles are
attached just below the rim and to the upper part of

96

the shoulder. The lower part of the amphora is not
preserved. Variants of this type are considered to
have originated from the Eastern Mediterranean re-
gion (Arthur 1998, 166), probably the eastern Aegean
islands or the nearby mainland of Asia Minor (De-
mesticha and Spondylis 2011, 36). Amphora 047
can be dated to the 4"/5" century A.D. Another am-
phora, M039-A (Fig. 30), resembles Type 1 amphorae
of the Telegraphos shipwreck, No. 7 (Demesticha
and Spondylis 2011, 35, fig. 2). It has a ring-shaped
rim, tronco-conical neck and the curved, flattened
handles are attached from below the upper part of
the neck and to the upper part of the shoulder. The
ovoid-shaped body bears grooves that cover its
upper third. The lower part of the amphora is not
preserved. Moreover, scattered fragments of Late
Roman Amphorae (LRA 2) are, in their majority, ev-
ident at site 10. In one example, the upper part of
the amphora survives (Fig. 31). It has a short conical
neck with a high everted rim and curved handles at-
tached from the shoulder to the middle of the neck.
These amphorae are dated broadly from the 4" to
the 6" centuries A.D. (Demesticha 2002, 115 and
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Fig. 36. Cape Glaros. Byzantine amphora of the Giinsenin 3 type. Fig. 37. Cape Glaros. Byzantine amphora of the Giinsenin 4 type.
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Fig. 38. Cape Glaros. Limestone anchors 037 (a) and 041 (b).
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Fig. 40. Cape Glaros. T-shaped Byzantine anchor (1044), b. Detail of the upper part of the shank with the anchor’s ring and circular hole for

a removable stock.

fig.2, 117'%) and, in their majority, would have origi-
nated from the Aegean region and mainland Greece.

Remains of a shipwreck (site No. 4, Fig. 1) dated to
the Middle Byzantine period, discovered at the east-
ern part of Cape Glaros, during the 2000 field season
(Spondylis, 2002, 22 and Map 1, 23), could possibly
be related to the remains recorded at site 10. The
position of the wreck leads us to assume that the
ship would have encountered strong north-easterly
winds and the recovery of two iron anchors of the
Y shape, at site 10 (F007, at -17,80 m. and 010, at
-27,30 m.), which face'® towards east, strengthens
this argument (Fig. 32). However, since scattered
remains of the same period are evident at both sites
10 and 11, we cannot be sure just yet whether they
would have formed part of the same cargo or wheth-
er a second shipwreck would have occurred around
the same period. The deepest anchors of sites 10
(western area on board F) and 11 (western area on

ENAAIAXIIl @ 2018

board D), (F054, at -36,70 m. and 043, at -26,20
m. respectively) are faced towards the west. 1043
was found broken (Fig. 33 a-b), with its shank being
placed at its side, indicating that at some point the
ship ceased to be anchored and was dragged by
the wind to the rocky coastline where it sunk.

Moreover, of the four anchors, cast along the area
depicted on board C, two are facing towards the
west (M044, at -18,40 m. and 045, at -17,70 m.) and
two towards the north (F046, at -16,80 m. and 036,
at -14,50 m.)"". These might reflect the efforts of the
crew to avoid a storm of north-western direction. The
density of ceramic vessels and anchors (029, 034,
015, 028, 030 and 033: Fig. 34, at a depth between
-23 to -21 m. within a very close distance to one
another) depicted on boards B and A (Fig. 35), at the
southern end of the surveyed concentrations, could
indicate the location where the ship finally sunk.

99



Elias Spondylis, Myrto Michalis

Fig. 41a. Anchor hanging from the starboard bow, with the crown
swung aft (cited after J. Savant 1961, Histoire Mondiale de la Ma-
rine, p. 39).

On the basis of the amphorae typology, the ship-
wreck(s) could be dated to the 12"/13" century A.D.
The most predominant amphorae types, recorded at
both sites 10 and 11, are the Glnsenin 3/Saraghane
61 as well as Guinsenin 4/ Sarachane 62/Bakirtzis
group 6 (Demesticha and Spondylis 2011, 37 and
38) (Figs. 36, 37).

Up to this day, 27 anchors have been recorded at
the north-western part of Cape Glaros: Two com-
posite limestone anchors of elongated triangular
(r037) and roughly triangular (F041) shapes, with
three perforated circular holes, one rope hole and
two tooth-holes (Fig. 38a-b). Two stone stocks, of
which 031 preserves its initial shape, with a central
groove, rectangular in section, for the attachment of
the wooden shank (Fig 39). Two lead stocks, three
grapnel anchors with four arms and eighteen iron
anchors, of the Y (11) and T (4) shapes, together
with 3 iron shanks.

Alliron anchors are heavily concreted but some con-
clusions could be drawn on their structural charac-
teristics. The Y shaped anchors could be related to
the Byzantine shipwreck(s). It has been proposed
that Y shaped anchors must have appeared during
the 10" century A.D. (van Doorninck 2004, 235) and
were certainly in use at the early 11™ century A.D.,
as attested by the Serce Limani shipwreck dated
to 1025 A.D. (van Doorninck 2004, 189). That the T
shaped anchors were still in use during the Middle
Byzantine period is well documented by the anchors
that have been found at Camalti Burnu (Sea of Mar-
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Fig. 41b. Anchor hanging from the starboard bow, with the crown
forward (cited after G. Gustav-Toudouze 1959, Histoire de la Ma-
rine, I, p. 78).

mara)'® and Tartousa (Syria)'® shipwrecks, dated
after their cargo to the 13" century A.D. Although
the study of the Cape Glaros anchors has not been
completed yet, there is evidence to suggest that at
least one of the T shaped anchors, (044 (Fig. 40
a-b) could be dated to the Byzantine period and not
earlier®. lts stock, as in all the anchors recovered
so far from this area, does not survive, but the hole
on the shank, below the anchor eye, indicates that
it would have been of circular cross-section and
not rectangular. The arm, rectangular in section, is
straight, at right angle to the shank and the flukes are
inclined upwards. The shank is circular in cross sec-
tion and extends beyond the crown, providing space
for fastening a tripping line, in case it did not initially
have acquired a crown ring. The anchor ring where
the cable would have been fastened, although heav-
ily concreted, is also evident. Furthermore, a metal
component is attached to the arm. Its use could be
related to the fastening of the anchor on the side of
the ship whilst in course, ready to be dropped at any
time. In Mediaeval iconographic representations of
ships, an anchor is often depicted at the bow, placed
horizontally, with the crown forward or swung aft.
The upper part of the shank is hanged in place with
the anchor’s cable, which is fastened from the ring
and through the hawse hole, inboard. On occasions,
a second line is depicted, which is either fastened
around the lower part of the shank (above the attach-
ment of the arms) (Fig. 41a) or passes through the
crown ring and runs over the gunwale to be affixed
inboard (Fig. 41b). However, one could suggest that

ENAAIAXIIl @ 2018
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Fig. 43. Cape Glaros. 3D reconstruction of the archaeological site, produced in 2015 (by E. Diamanti, E. Kolyva and F. Vlachaki).

during sailing this fastening could not have prevent-
ed the anchor’s swinging, unless a line could have
been looped around the arm and was tied fast. If this
was really the case, then the above mentioned metal
component could have stopped the eyelet from slid-
ing towards the thinner end of the arm.

According to Kapitan, the obtuse angle of the arms
in Y shaped anchors reinforced the structure of the
anchor, since less force would have been exerted
on the connection points between the arm and the
shank (Kapitdn 1978: 271). The fact however that
both types, Y and T, were in use for a period of at
least three centuries, leads us to propose that they
were aboard the ship to be dropped on different
occasions. The T shape could have a better grip on
sandy seabed, with the straight arms digging deeper
as opposed to the arms at obtuse angle that would
have allowed the sand to slide, but would have held
better the ship at a rocky seabed. It might not be a
mere coincidence that from the anchors that were
located at the deeper zone, the Y shaped 043 lies
on a rocky seabed whereas the T shaped 054, on
a seabed that consists of thick loose sand.

The aim of the surveying process was the mapping
of the entire area of interest and the detailed 2D and
3D documentation of areas with a dense concen-
tration of finds, their georeferencing and their vir-
tual and graphic visualization. The simultaneous
application of the three related documentation tech-
niques, photogrammetry, geodesy and conventional
architectural mapping resulted in the geometrically
accurate and imagery-detailed 3d reconstruction of
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Cape Glaros underwater site (Diamanti et al. 2017)
(Figs. 42 and 43). For the photo acquisition, a SONY
DSLR-A700 camera with a 12mm lens and an image
resolution of (72 dpi) was used. The photographer
covered the area, taking pictures from a distance
of 3-4 meters with a 70-80% forward overlap and
50-60% side overlap and following an orientation
defined by the guidelines/ropes.In numbers, ap-
proximately 3.600 images were processed using
Agisoft’s Photoscan software, covering a seabed
region of 6.370 m?. Photoscan was used for the pho-
togrammetric process, consisting of image block
adjustment, 3D point cloud extraction, and 3D mesh
creation and texturing. Geomagic Studio, MeshLab
and Blender software were used for the refinement
of the 3D models and Global Mapper software was
used for the final exports of the orthophotomosaics.

Moreover, survey included the georeferencing of the
acquired photogrammetric model of the Glaros site
and its integration into the National Geodetic Refer-
ence System (GGRS87) together with the coastline
and adjacent land. In addition, at least 20 finds (an-
chors, clay vessels) were photographed individually
from a closer distance and various angles, in order
to accomplish their accurate and textured detailed
documentation. Characteristic features on finds
were used as common points of known coordinates
(estimated by the already processed photogrammet-
ric model), in order to merge the detailed areas of
finds to the wider archaeological site of Cape Glaros.

Conventional architectural mapping was done
through the creation of underwater sketches of se-

ENAAIAXIIl @ 2018



Elias Spondylis, Myrto Michalis

lected, characteristic finds. 3D perspective draw-
ings of finds were also produced in order to record
their structural details and context. Up to this day,
the photogrammetrically recorded area comprises
about 6.500 m2, whereas the area recorded on the
2D plan (boards A,B,C,D,E,F?"), comprises a total of
15.000 m2.

Within the framework of the ITACA project, a marine
geoacoustic survey was carried out by the Labora-
tory of Marine Geology and Physical Oceanogra-
phy (LMGPO), Patras University (GR), in the west
coastal zone of southern Pagasetikos Gulf, during
the 2015 field campaign (Fig. 44 a-c). Its main ob-
jectives have been (i) to map the seafloor of the area

MBES
Bathymetry

-3m

-,
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extending from Amaliapolis to Metohi bay and off
Cape Glaros, mainly focusing on mapping in detail
Metohi and Glaros research sites and (ii) to define
the seismic stratigraphy. Marine geoacoustic data
was obtained by using a variety of geoacoustic sys-
tems: Multi-beam echosounder (MBES) Elak Nautic
Seabeam 1185; Kongsberg GeoAcoustics GeoPulse
Plus Chirp Subbotom profiler (SBP); Edgetech 4200
SP digital SideScan Sonar (SSS) towfish, dual fre-
quency (100 and 400 kHz), with 200m armoured tow
cable. Supplementary equipment also included: A
G.P.S Hemisphere Vector VS101 (GPS Compass); A
G.P.S. Hemisphere V100; An SMC IMU-108 motion
sensor (MRU); A Valeport Midas Sound Velocity Pro-
filer (SVP). The results of the survey were included
in WP 22 and will be published in the forthcoming
volume of the Enalia Journal.

During the 2014 and 2015 field campaigns in the
Pagasetikos Gulf, all the archaeological work and
survey procedures were photographed and filmed,
both on land and underwater®. In addition, aerial
photographs and videos were taken with a Drone
Quattro Copter, in order to capture the Metohi Penin-
sula and add information to our general knowledge.
All finds, which were collected during fieldwork, from
Metohi and Glaros, were safely stored and trans-
ferred to Athens, where they were handed over to
the Conservation Laboratory of the Greek Ephorate
of Underwater Antiquities (EUA).

22T 2560

Fig. 44. Geophysical Survey: a. Map showing the survey area and
the two specific regions of interest (ROIs), Metohi peninsula and
cape Glaros, b. Swath Bathymetry of the surveyed area (data pro-
duced by LMGPO).
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Fig. 44. Geophysical Survey: c. Detailed Swathe Bathymetry of the
cape Glaros site (data produced by LMGPO).
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Conclusions

Metohi

The Middle Bronze Age settlement found at Metohi
peninsula, would have provided shelter to a small
farming community that had access to an abundant
source of water, a hospitable sea and an arable land.
Within the pile of stones that cover most of the sea
bottom, at least twenty (20) partially preserved walls
have been located, among which three wall cor-
ners and two that have been laid in the herringbone
pattern. The house walls would have been built by
packed clay or unfired bricks resting on substantial
stone foundations.

Nineteen (19) cist graves have been documented,
which are made of limestone slabs laid in rectangular
shape. At least four of them, as excavation revealed,
accommodated infants. It was a common practice
during that period to bury the children within the
house, underneath the floor. Moreover, remains of
three burial complexes have been recorded.

Trial trenches were conducted on significant areas in
order to better evaluate the stratigraphy and clarify
the chronological occupation of the site. The team
located Late Bronze Age wall remains and pottery
finds at the slope of the peninsula and the tidal zone,
verifying, for the first time, traces of continuity in the
occupation pattern.

Glaros

During the field campaign, our objectives within the
ITACA project, for conducting a test case at Cape
Glaros, were succeeded. We proceeded to a great
extent with the topographical and architectural doc-
umentation of the site as well as with the record-
ing and studying of the archaeological finds. The
systematic survey of Glaros site will continue in the
following years in order to cover photogrammetri-
cally all area of interest and acquire a more clarified
idea about the shipwrecks that we are investigating
thoroughly these recent years.

Nevertheless, we could suggest that the shipwrecks
at Glaros and within the broader area of the western
coast of south Pagasetikos Gulf, reflect the marine
traffic and navigational routes at specific periods of
antiquity that add valuable information to the archae-
ological record.
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In particular, we believe that they justify the role of
the Thessalian ports as the main suppliers of grain.
It is true that the sites under investigation have been
heavily looted, but still, the lack of traces of great
piles of amphorae attested elsewhere lead the way
for considering grain to have been the main cargo
of these ships. As we have already explained above,
the generally favorable weather conditions that pre-
vail within the Gulf combined with the overgrowing
nautical knowledge and the accomplishments in
shipbuilding technology, wouldn’t explain the exist-
ence of so many shipwrecks along the coast unless
it is seen as a result of statistical significance. The
increase in maritime shipping ultimately increases
the possibilities of suffering damage. The Almyros
plain would have been exploited intensively during
the Classical and Hellenistic periods, with the ports
of Pagasai, Pyrasos/Demetrion, Demetrias and Ha-
los playing an important role in commerce (Reinders
2001, 464-466). An inscription dated to the 151-150
B.C. mentions that grain transport arrangements to
Rome, would have been made by the cities of Dem-
etrion or Phalara (in the Maliakos Gulf) or Demetrias,
indicating that these would have been the main ports
of Thessaly (Reinders 2001, 467). In Late Roman
and Early Byzantine periods, until the 7" century
A.D., Phthiotic Thebai situated at the site of the port
Demetrion, would have been the main port of call
together with Demetrias, which continued to carry
out maritime activities until the Ottoman conquest
(Reinders 2001, 467, fig. 11, 490).

The 10™ and 11t centuries A.D. witness the pres-
ence of Venetian merchantmen in transit trade that
gradually grew stronger. From the middle of the 12t
century onwards the maritime activities of the Vene-
tians in significant trade centers like Thessalonica,
Almyros, Thebes, Corinth and Sparta made them in
charge of large expanses of land and allowed them
to control to a great extent the maritime trade routes
in the eastern Mediterranean, the most profitable be-
ing the one that connected Constantinople to Crete
and Alexandria?®. Almyros was an important port of
call in this course, which according to Veniamin of
Toudela (Aaiov 1979, 64) was a great city “inhabited
by Venetians, Pisans, Genoans and all the traders
who used to go there”.

The Venetians preferred to trade commodities that
would have possessed great value in small volume,
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like spices, silk fabric together with olive oil and cot-
ton, from Peloponnese to Thessalonica, in order
to reach Constantinople. Almyros was providing
them with grain and olive oil. Genoan merchantmen
were also active in the transit trade of grain, coming
from the Thessalian plains. The Greek merchantmen
would assemble their products at a port like Almy-
ros, to be bought by the Italians in return for other
commodities (Aaiov 1979, 65).

The majority of the shipwrecks along the western
coast of the southern Pagasetikos Gulf can be dated
to the Middle Byzantine period and thus reflect the
flourishing maritime trade activities of that time, both
on a local and regional level.
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ZNUEIWOCELG

"One of these, No. 7, has been excavated systematically.
It is located at Telegrafos area, 5 n.m. south of the village
Amaliapolis, and dates to the late 4th c. A.D. The wreck
belongs to the critical period when the center of gravity
of the Roman Empire was shifting from the old imperial
capital of Rome to the new Christian capital of Constan-
tinople. It is the first shipwreck of this period to have been
investigated in Greek waters (Spondylis 2008. Spondylis
2012a. Demesticha and Spondylis 2011).

2 Approximate Absolute Chronology for the Aegean Bronze
Age (Manning 2012, 23, table 2.2).

3metochi or metohi (uetoxt in greek) derives from the word
LETEXW, to share, and denotes a monastic dependency: a
land property granted to a monastery for income purposes.

4The team included 7 archaeologists, 4 surveyors, 2 archi-
tects, 3 technical divers/technicians, 1 oceanographer, 2
photographers/cameramen. All members of the team were
accommodated at Amaliapolis, 14km north-west of Metohi.

5 Approximate Absolute Chronology for LH [IB would be
1480/70-1420/10 B.C. (Manning 2012, 23, table 2.2).

5The topographical survey of the site was conducted by the
surveyors Chr. Apostolou, Ar. Anastasiou, E. Apostolou and
K. Papademetriou. All works have been executed based
on the specifications of government ordinance n. 696/74.

"The topographic plan produced in 2014 was also used
by GRAS within the framework of the ITACA project. A
comparison was made between depth isoline map (0,2 m.
separation) created during the 2014 Metohi field campaign
and bathymetry map (also 0,2 m. separation) produced
with WorldView-2 data acquired on 19.09.2013 (Boye
Hansen’s article in this volume).

8The team included 9 maritime archaeologists, 4 survey-
or engineers, 2 architect engineers, 6 technical divers, 1
oceanographer, 2 photographers-cameramen, 1 conser-
vator, 1 engineer student, 1 geology student, 2 members
providing general assistance in the field.

9The excavation of cist grave No 045 will be completed in
the following field season.

0 Preliminary oceanographic and hydrological observa-
tions were made by the oceanographer P. Bitsikokos.

" Overall 186 dives were conducted at Point Glaros. 122
hours were spent underwater, out of which 37h 30" were
spent for decompression. A general diving plan, devised by
N. Golfis, was followed, which was adjusted to the needs
of the daily program.

2]n 2005, when the north-western coast of the Cape was
investigated for the first time, it was decided to differentiate
the two sub-areas by giving them two numbers (site 10 the
northern, site 11 the southern) (Fig. 21).

3 Similar examples can be traced, among others, in
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Grand Congloué 1 (Benoit 1961. Py 1993. Will 1982),
Tour d’ Agnello (Liou 1982. Cibecchini 2005/6) and
Héliopolis 2 (Pomey et al. 1989) shipwrecks, located in
France and, more recently, in Risan Bay at Montene-
gro (Bajtler 2015). For remarks on typology, chronology
and origin of Greco-Italic amphorae see also Cibecchi-
ni (2005/6) and Olcese (2005/6), who focus their study
on examples from the western Mediterranean region.

4 Amphora Pompeii XlII belongs to the same classifica-
tion. A similar variant would be Agora M54 (Panella 1986.
Reynolds 2005).

5 A 5" century amphora from Sucidava, Romania, first
cited by Opait in 1984.

6The arms of the anchor are turned (face) towards the di-
rection of the wind to withhold the ship against it, whereas
the shank points to the direction of the ship as it drags
the anchor.

7 A broken part of a shank (F051) was also found next to
046 but cannot provide us with any further information.

8 | ocated off the north-west coast of Marmara island.
(Glnsenin 2005, 118-123. Kocabas 2003, 95).

9 Located 20 km. due north of the coastal city of Tartous.
(Tanabe et al. 1991).

20 Examples of the latest type of T-shaped anchors, with
a round hole in the shank for a detachable stock, derive
from the 7" c. A.D. Yassi Ada shipwreck (van Doorninck
1982, 121-142, figs. 6.12-6.22). The first attempt to classify
and date the evolution of iron anchors has been made by
Kapitén (1984). Haldane has divided type C, proposed
by Kapitan, into C-1 and C-2, on the basis of his study of
anchors from Dramont D (dated to the 1stc. A.D.) and F
(dated to the second half of the 4™ c. A.D.) shipwrecks, at
Cape Dramont in France (Haldane 1990:22).

218Since work is still in progress, plain white depicted on
the boards represents either areas within which there are
considerable expanses of sand without finds and the rocky
submerged coastline without finds or areas that scattered
isolated finds or small dispersed concentrations of finds
have been located but have not been systematically sur-
veyed yet.

22Aerial photography and underwater photography for pho-
togrammetry and 3D reconstructions were carried out by
V. Mentogiannis. Film shoots were coordinated and con-
ducted by A. Agathos who has directed the documentary
short film “The Underwater Archaeological Research in the
Pagasetikos Gulf”. Studio archaeological photography of
finds, after conservation, has been conducted in the EUA
premises by P. Vezirtzis.

22The historian Niketas Honiates has vividly described
them as “...avépeg Balattng TpdPipol, katd doivikag
ayvptal, avoLpyol To ppovnua” (ex recensione Bekkeri,
I. 1835, 222).
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Medio EQappoyng Tou Epeuvnrikou Zxediou ITACA otnv EAAGSa:
H YrmoBpuyia Apxaiohoyikn ‘Epeuva oTig 6€oeig MeTdxi kai FAGpog
Tou MayaonTikoU KGAmou

HAiag 2movduAng, Muptw Mixain

MepiAnyn

To mapov apBpo anoTeAel GUVOTITIKN EKBEON TWV AMOTEAEOHATWY TNG LTTOBPUXIAG APXALOAOYIKNG
€peuvag, n omnoia die€nxOn amno to lvotitovto Evaiiwv Apxatodoyikwv Epevvwv (LEN.A.E.), kata
Ta €tn 2014 kat 2015, vnod tnv dievBuvon Tou apxatoAdyou H. ZmovdUAnN, otiq BEoelg MeTox! Kal
Mapog, otig Nnég (GuTikeg akTeg Tou votiou MNayaontikol KoAmou), oto mAaiolo Tou Evpwriaikov
Mpoypappatog ITACA-Kawvotoueg Texvoloyieg kat Ebappoyeg oe MapdkTieg ApXaloAOYIKEG BETELG.

21NV Xepodvnoo Metoxl epeLVABNKE TIEPAITEPW, KAl TEKUNPLWONKE TOTIOYPAPIKA, O KATATIOVTIOPEVOG
TIPOIOTOPIKOG OIKIOPOG TNG Méong Emoxng Tou XaAKoU, o oTtoiog, cOUdWVA PE Ta KEPAPEIKA ELPN-
paTa, XpovoAoyeital oTo MPWTOo PLod TNG 2" XIAleTiag 1.X. MExpl oruepa, €XouV eVToTioTEl SeKagVVIA
(19) kKiBwTIOOXNUOL TAdOL Kal TPELG Tadikoi TtepifoAol. Ot meplocodTEPOL TADOL PaiveTal va EVTOTTI-
CovTal EVTOC TWV OIKIOTIKWY KATAAOITIWV Kal, OTIwG artoKAALYPe N avaokadr], TEGOEPIG TOLAAXIOTOV
€€ avTtwv, dlatnpoLV Katd Xwpav OKEAETIKO LAIKO vNTtiwv. MAAloTta og pia epimtwon evroriotnkav
KTepiopata, Ta omoia emappayifouv TNV XpovoAdynon Tou olkIopoL. H uTtapén olkiopov atnv apou-
oa B€on TekunplwveTal emiong and Toug €ikoaot (20) armoomacuaTika cwlOPEVOUG TOIXOUG, Ol oTtoiol
aroTeAOLV WG £ TO TIAEIOTOV APXITEKTOVIKA OTOlXEiQ oIKIwv. Katd 1o 2014, onuavTiko ebpnua
QAMETEAECE O EVTOTIOPOG OTPWHATOG KATAoTPodnG TNG Yotepng Emoxng Tou XaAkol OTO TPaveg
kat otnv aylaAitida {wvn Tng Xepoovroou. BAoeL TNG KEPAPEIKNG TIOU EVTOTIIOTNKE GTO GTPWHA ALTO
(MeTalL AA\wv evpnuatwy, To addapaoctpo TnG Eik. 8), wg terminus ante quem 1tng devtepng ddong
KAToiknong Tou olKIopov, Tibetat n YE 1IB (1480/70-1420/10 1.X).

210 AKpwTnplo MApog epeuvnOnKav MEPAITEPW KAl TEKUNPLWONKAV TOTIoypadIKd, 0 ONPAVTIKO
Babuo, Ta katdAoina vavayiwv mou gvrortiCovtal otig B€oelg 10 kat 11, BopeloduTiKA Kal dUTIKA
TOU aKPWTNPIov, o BABN PeTad -7 €wg -45 Y., o€ pia éktaon 15.000 P2, evi) N GWTOYPAPUETPIKN
QMOTUMWON TWV TECOAPWY KUPLOTEPWV CUYKEVTPWOEWV KAAUPE CUVOAIKA pLa EKTacn Tepirou 6.500
W2, (EK. 25 kat 44). AvaudiBola, n rieploxn xprilel cuotnuaTikdTEPNG Slepelivnong, TIPOKEIUEVOL va
e€axBolv aohaleaTepa cuuTEPACHATA Yl Ta evToriobevTa vavdyla. QoTdo0, Ta ELPAPATA TIOV
€XOUV EVTOTIOTEL PEXPL ONEPQ, HaPTLPOLV TV UTIAPEN TECOAPWY TOUAAXLIOTOV vavayiwy, Ta oroia
pTIOPOLYV va xpovohoynBouv avtiotolxa otnv 'Yotepn EAANVIOTIKN (TEAN 3°° - pWTO Yoo 2 at. 1.X),
otnv MNpwipn Pwpdikn (TEAN 1°° — pWTO Yiod Tou 2 at. . X.), otnv 'Yotepn Pwpaikn (5° at. p.X.) kat
otnv Meon BuCavtivr miepiodo (12°/ 13° at. p.X). Idlaitepo apxatohoyikd evdladepov nmapouaotalel
TO TIANBOG TWV AyKLUPWV (27 0TO CUVOAO), SLIADOPETIKNG TUTIOAOYIAG KAl O KATIOLEG TIEPLTITWOELG
XPOVOAOYNONG, o€ plav Teploxr 1o dev anoteAei KATAAANAN B€on yla tTnv aykupofBoAia mAoiwv,
egaltiag Twv YEWHUOPPOAOYIKWY TNG XAPAKTNPLOTIKWY (aroKpnuvn Bpaxwdng akTr, eKTeBeIUEVN
otoug Bopeloug avepoug). Na onuelwBei emlypappatikd OTL oL TIEPLOTOTEPEG €€ ALTWV ival oldepeE-
VIEG, TUTIOUL Y Kal T, Ol OTIoieq CLVIOTOUV CNUAVTIKA PaPTLPIa yla TNV vauolrAcia Katd Tnv 'Yotepn
Pwpaikn kat BuCavtivi riepiodo.
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Introduction

ynthetic Aperture Radar is a coherent im-
S aging radar, based on the transmission and

reception of frequency modulated micro-
wave pulses of finite time duration. Microwave sig-
nals emitted by SAR, whose wavelength is typically
shorter than a few tens of centimeters, are able to
penetrate into seawater only to a depth which is
negligible (Ulaby et al. 1986, 1418-1420), in compar-
ison to the electromagnetic wavelength (Fig. 1). This
means that to all practical purposes SAR signals are
not able to penetrate sea surface and to reach the
seabed. The echoed signals from sea are actually
sea surface echoes.

Nonethless, radar backscatter from the sea surface
can, in some cases, reveal modulations of surface
waves induced by sea floor topography, and there-

Fig. 1. SEASAT SAR image (L-band, HH polarization) of the English
channel [DR 12].The French/Belgian coast is visible on the right.
The V-shape feature in the lower left-hand section of the image is
a pair of two underwater ridges called South Falls (the thin line to
the left) and Sandiette (the broader line to the right).
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fore several indirect techniques for SAR-based ba-
thymetry have been developed over the years. Most
of them exploit the theory of radar imaging mecha-
nism of the seabed topography, first published by
Alpers and Hennings (1984). The model they pro-
posed derived from a series of empirical evidence
arising from the analysis of a wide series of radar
images. Actually their research was not aimed at
the development of a theoretical model capable of
explaining all the aspects of the bathymetric imaging
quantitatively, rather their purpose was to present a
simple model to explain the basic features observed
in radar imagery of underwater bathymetry. Despite
some oversimplifications, the sea-current model has
been successfully exploited for SAR-based bathyme-
try (Calkonen et al. 2001 and Wackerman et al. 1998)
and became the basis for the development of the first
SAR based product, the Bathymetric Assessment
System (BAS) (Wnensik et al. 1997 and Alpers et al.
2004), for bathymetric reconstruction. According to
this theory, there are at least three basic components
involved in the radar imaging mechanism (Alpers et
al. 1983 and Alpers et al. 2004):

1. Interaction between tidal flow and bottom topog-
raphy produces variations in the current velocity
at the sea surface. This component is described
by continuity equation.

2. Variations in the surface current velocity give rise
to modulations in the wind generated spectrum
of water waves. More precisely, the interaction
of the current field of short-scale surface waves
casues a spatial modulation of the Bragg scatter-
ing waves. This component is described by weak
hydrodynamic interaction theory in the relaxation
time approximation.

3. Modulation in the surface roughness causes vari-
ations in the radar backscatter and therefore they
show up as amplitude modulation in radar images.

It is important to underline the fact that this mech-
anism is activated, i.e. its bathymetric features are
actually imaged, only under moderate wind-speeds
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Fig. 2. lllustration of the key steps in radar imaging of bathymetric
features. For each step the main modeling approach proposed in
[DR 13] is also reported.

(8-12 m/s) and strong and persistent currents (=0.5
m/s). These are actually conditions which limit se-
verely the applicability of the SAR current-based
technique. However, in comparison to the optical
imaging-based techniques, it has the advantage that
can it be applied also in turbid waters (Capuzzo et
al. 2015), since topography is sensed indirectly and
there is not any dependence on the optical attenua-
tion characteristics of the water (Fig. 2).

The present article is structured as follows: Section
2 describes the methodology and the processing
chain built up for the computation of bathymetry
maps from Cosmo-SkyMed products, together
with an example of the algorithm’s application. In
Section 3, the details of the analysis performed for
the identification of two shipwrecks located at the
Strait of Messina, are reported. In Section 4, general
conclusions are drawn on the applicability of the
methodology in the Mediterranean region.

Section 2. Methodology

The algorithm implemented for this study is based
on the formulation of Alpers-Hennings model, pro-
posed by Renga et al. (2014), which uses a Volterra
series expansion (Inglada et al. 2002) in an inversion
process to retrieve water depth. In respect to other
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Fig. 3. Description of processing chain.

techniques based on current modulation, it requires
very little a priori or ancillary data, such as existing
water depth measurements or current or wind veloc-
ities. In this study it has been applied on SAR data
coming by a set of Cosmo-Skymed products.

The algorithm is inserted in a processing chain
(Fig. 3). This consists of the pre-processing phase,
necessary for the calibration, the geolocation and
de-noising (despeckle) of SAR data, the computa-
tion step where the physical model is applied on the
pre-processed image and, finally, the post-process-
ing phase, which basically includes the resampling
of output data in a regular coordinate grid and their
encapsulation in TIF format. It is worth noting that
the chain is not completely automatic, because it
includes a step where a compared visual inspection
of SAR image and available reference bathymetry
map is planned in order to identify the areas which
are worth processing. These selected areas have to
display SAR features having some consistency with
the underlying bathymetric profile, in accordance
with the sea current physical model.

An area located in Procida channel has been select-
ed (Fig. 4) as an example of application of the pro-
cessing chain. This specific area was chosen since a
sea current is present in this channel, and therefore
the necessary conditions for bathymetry detecta-
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Fig. 4. Foot-print of the selected area in Procida channel.

Fig. 5. Radar image of the selected area in Procida channel.

Fig. 6. Despeckled radar image of the selected area in Procida
channel.

bility by SAR were met. In figures 5, 6 and 7, a SAR
image extracted from a Cosmo-SkyMed product, a
correspondent despeckled image and a bathymetry
map from echosounder high-resolution depth data,
all within the same area, are being depicted.

In the despeckled image, the radar signal modula-
tions are highlighted and the visual interpretation
of the image is made easier. By comparing it with
the echo-sounder bathymetry map (Fig. 7), it could
be noticed that near the bottom-left corner, in cor-
respondence with an area of increased radar sig-
nal, bottom topography shows a pronounced slope
(i.e. in the bathymetry image darker pixels are more
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Fig. 7. Echo-sounder bathymetry map of the selected area in
Procida channel.

shallow, which means that in this sub-area depth
increases by moving from right to left in the image).
On the basis of the sea current model, this radar
feature is in accordance with a situation where a
sea current, flowing from right to left in the image,
is present in that part of the channel and then it is
slowed down at the descending slope, according to
continuity equation. As a consequence, sea surface
energy density of Bragg waves increases.

In figure 8, the same selected area, located near the
bottom-left corner, is displayed both in the despeck-
led SAR image and in the echo-sounder bathyme-
try map, along with the direction of the sea current
which, in accordance with the model, is supposed
to interact with bottom topography.

The result of bathymetry computation in the selected
area is showed in figure 9 (left). It could be noticed
that processing in the upper part of the area has not
produced any results, primarily because the right
conditions for a correct application of the model
were not found by the algorithm. However, the depth

Fig. 8. Area selected for bathymetry computation in the SAR image
(left) and in the echo-sounder bathymetry map (right).
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Fig. 9. Computed bathymetry by SAR (left) and echo-sounder bathymetry map (right), both resampled in a regular latitude-longitude grid.
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Fig. 10. Depth profiles from computed and echo-sounder maps in the selected area of Procida channel (depths are expressed in meters

along y-axis).

profiles reported in figure 10 show that the comput-
ed bathymetry follows correctly the ascending slope
of ridge at the center of the channel, regardless of
the fact that the details of the echo-sounder profile
are not present in the more smoothed SAR profile.

Section 3. Research Results at the Strait of Messina

In order to verify the possibilities of applying the
sea current model for bathymetry computation at
the Mediterranean region, the Strait of Messina was
chosen. It has peculiar geo-morphological features
and it is characterized by the significant presence of
wrecks. The Messina strait is located at the border
of two different but contiguous basins, namely the
Tirreno and lonio seas, whose tidal cycles happen
to be in opposite phase (Defant 1940). When this
coincidence occurs, strong sea currents, with in-
tensity comparable to the oceanic tidal currents,
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are generated so that this area has the theoretical
potentialities for a successful bathymetry estimation
by the current model.

The crucial step for a successful bathymetry com-
putation was the choice of Cosmo-SkyMed prod-
ucts whose acquisition times were as best as pos-
sible, within the time ranges when the currents had
the highest intensity and, at the same time, winds
were in the right range. This was accomplished
by crossing the time dates of acquisition by Cos-
mo-SkyMed sensor with the sea current velocity
acquired by several measurement stations around
the strait and with data of wind speed in the area.
Several Cosmo-SkyMed products were selected,
whose acquisition times are three months apart. The
criteria which were applied for the choice are that
the current velocity must be the highest as possible,
the wind velocity must be as best as possible in the
range of 3-6 m/s and the product acquisition times
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Wind speed | Wind speed acquisition | Pace |Ganzirri— Punta Ganzirri— |S.Agata | Current acquisition
and direction | date time Punta Pezzo | Pezzo Torre faro date time
6.2 22°N 31/05/2014 18:40 1.29 |1.95 1.80 1.75 1.44 31/05/2014 18:31

must be as close as possible to the measurement
times of current and wind.

In the table above, data refers to the environmen-
tal conditions at the acquisition time of the Cos-
mo-SkyMed product CSKS1_DGM_B_HI_15_HH_
RD_SF_20140531164319_20140531164327, which
was selected according to the above criteria. It was
acquired at 31/05/2014 18:43:13 (local time).

The following image shows the location of sea-cur-
rent measurement stations in Messina strait area,
together with current directions (arrow sizes are pro-
portional to current intensity).

The Cosmo-SkyMed product was processed in
small areas selected around the position of the
wrecks Bowesfield and Maddalena Lo Faro, in order
to check the possibility of identifying the wrecks by
means of SAR methodology.

The Bowesfield site

As first step, in order to verify the correctness of
geo-reference after the tuning of geoid correction, a
vector file was built on the SAR features present in-
side the box and it was superimposed to the google
map. As it can be verified in figure 12, the vector lines

camanf

MONTANTE i oow
Picco suce: 01/06/20

Data/ora; 31/05/2014 18:43
Stanca suce: 31/05/2014 22:18

Fig. 11. Current velocities at the acquisition time of product CSKS1_
DGM_B_HI_15_HH_RD_SF_20140531164319_20140531164327.

follow correctly the contours of the dock present in
the image. The ring traced on the sea represents the
position of Bowesfield wreck (Fig. 12).

Figure 13 shows the despeckled SAR image around
Bowesfield site (at position 38.263 N 15.6434 E,
marked with the red triangle). According to the in-
fo about currents, showed in figure 11, where the
currents in the area near the wreck move from west
to east, we can suppose the presence of a current
with the direction displayed by the red arrow. Under
the hypothesis of presence of such a current, the

capo_faro_5447

SErvi Una BESCHTIONE per Ib s oo

glesarth

Fig. 12. SAR image around Bowesfield site from CSKS2_DGM_B_HI_04_HH_RD_FF_20141207165440_20141207165447 and extracted
vector in google earth map.
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15.6424 15.(?42& 15,(1432 15.!1436 15.%440 15.(1444

Fig. 13. Despeckled image from product CSKS1_DGM_B_HI_15_
HH_RD_SF_20140531164319_20140531164327. The red triangle
at center indicates the reported position of the wreck. The red
arrow indicates the direction of supposed sea current.

brighter area located in the wreck position and high-
lighted by red color in figure 14 can be interpreted as
an area with a downstream flux, in accordance with
the current model.

Based on reported data about Bowesfield wreck1,
the ship is located in a sloping position, with the bow
at a depth of -32 m. and the stern at -65 m. Since the
ship length is 74 m., the inclination angle would be
24° and then the horizontal span of the ship 65 m.,
which is close to the estimated length of the high-
lighted feature, which is about 60 meters. This would
confirm the plausibility of the interpretation which
relates the highlighted area to the wreck presence.
Additionally, the direction of SAR structure, perpen-
dicular to coastline, would be a further confirmation,
since it has already been reported that the bow is
directed towards the coast.

Figure 15 shows the computed bathymetry in the
selected area and figure 16 the same bathymetry
focused in the presumably identified position of the
ship.

The Maddalena Lo faro site

Figure 17a, shows the Google earth image of Madd-
alena Lo Faro shipwreck, and the location of another
ship as well, near the beach, partially submerged.
Fig. 17b shows the SAR image in the same scenario
from product CSKS1_DGM_B_HI_15_HH_RD_SF_2
0140531164319_20140531164327.
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38:2636

Fig. 14. Despeckled image around Bowesfield site, indicated by tri-
angle, with downstream area associated to the wreck, highlighted
with red colour.

Fig. 15. Computed bathymetry on Bowesfield.

15.4430 15.4432 15.4434 15.4436

Fig. 16. Computed bathymetry, zoomed in the Bowesfield identified
site.
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Fig. 17. a. Google earth image of the Maddalena Lo Faro shipwreck (at left bottom), with the location of another ship on the coast (at centre
up), b. The SAR image in the same scenario from CSKS1_DGM_B_HI_15_HH_RD_SF_20140531164319_20140531164327.

Fig. 18. SAR input, despeckled and footprint from CSKS1_DGM_B_HI 15 _HH _RD_SF _20140531164319_20140531164327, of the area
around the Maddalena Lo Faro site.

Legend
depth(m)

Il 45.0

Fig. 19. a. Bathymetry computation on the area around Maddalena Lo Faro site, b. Vector features extracted from the computed bathymetry
and superimposed on google earth image.

116 ENAAIAXIIl @ 2018



Antonio Salvati, Cesare Aragno

It could be noticed that the second ship, which is at a
distance of 110 m. aprox. from the wreck, produces
a high peak of intensity on the SAR image. Because
of this reason the position of this wreck has been
used to geo-reference as best as possible the SAR
image, by refining the geoid correction.

Figure 19a-b shows the computed bathymetry in
the area around the shipwreck and vector features
extracted from the computed bathymetry on the
google earth map. Even if the features don’t follow
exactly the ship contours the shape of the wreck is
vaguely reproduced. Because of the sloping posi-
tion of the ship on the seabed, a remarkable slope
causing sea current variation is present, and the
resulting bright features in the SAR image (Fig. 18)
make possible the bathymetry computation and the
wreck’s identification.

Conclusions

A methodology for bathymetry computation by real
Synthetic Aperture Radar data has been developed
and has been applied in several areas. The algo-
rithm is the implementation of the Alpers-Hennings
physical model which provides an explanation of
the relation between SAR signal modulations and
bottom features. This model states that a relation
exists only under the presence of peculiar environ-
mental conditions and that without these conditions
no bathymetry measure is possible. Actually, this
research concuded that this model is able to com-
pute bathymetry with a confidence and accuracy
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proportional to the favorableness of the environ-
mental conditions. Where the favourable environ-
mental conditions were met, it has been verified,
by comparison with echo-sounder reference data,
which has measured correctly the general trend of
the slopes on the sea bottom.

At the Strait of Messina, where strong currents
comparable to the oceanic tidal currents arise oc-
casionally, a bathymetry computation has been
performed in correspondence with the locations of
two shipwrecks, which have been identified by the
analysis of the available high-resolution SAR image
and by applying the bathymetry retrieval algorithm.
The identification of these shipwrecks was possible
because they are situated in a region characterized
by the presence of occasional strong currents and
because of their sloping position, which makes them
detectable by SAR, according to the physical model.

In conclusion, the SAR methodology makes possible
to estimate a correct bathymetry when favorable
conditions are found, starting from few calibration
points. In general, even if it does not provide more
information than the traditional and well-established
techniques (e.g. echo-sounder), it may, nonetheless,
represent a useful tool for regular and low-cost sur-
vey of large areas.

Antonio Salvati
Physicist, Kell s.r.I.

Cesare Aragno
Chief Technical Officer, Kell s.r.I.
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Note

Web: http://www.wrecksite.eu/wreck.aspx?244720
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Amnotuniwon udpéva otn Meodyeio pe T xprion Tou Pavrdp ZuveeTikou
Alappdayuartog Kai Twv dedopgvwy and To COSMO-SkyMed.
MeAETn epappoyng oTo mAaioio Tou Eupwraikou Mpoypdpparog ITACA

Antonio Salvati, Cesare Aragno
MepiAnyn

O1 peBodol TNAETIIOKOTIIONG €XOLV ATOSELKOEl AMTOTEAECUATIKEG OTNV ETIOTTEIQ PEYAAWV OE €KTACN
TIEPLOXWYV, OE TAKTA XPOVIKA Slaotrpata Kat e xapnAd k6otog. H pn rmapeuBatikr mpoogyylon Twy
HEBOSWV AuTWV eival KATAAANAN LA TIG AVAYKEG TNG APXALOAOYIKNG £peuvag. OL TEXVIKEG Tov edap-
poCovtal mepA\auBavouy TNV MOAUPACHATIKI ATIEIKOVION KAl TNV AreKOvIon pe To Pavtdp 2ZuvBeTikol
Alappdypatog (SAR) kat £xouv SOKIPACTEL e ETIITUXIA OTOV EVIOTIOHO VEWV XEPOAIWY APXALOAOYIKWY
B¢ocwv Kal atnv emornteia Nén yvwotwv. H €pguva mou €yive yia Tnv Slevépyela TNG anoTuMwonGg
nuBuéva pe To SAR oto mAaiolo Tou poypdappatog ITACA arookortei va GUUBAAEL GTNV APXALOAOYIK
€peuva e Tnv avixveuon Beoewv oe Pikpd BABN, KATA PAKOG TTAPAKTIWY TIEPLOXWV TNG Meooyeiou.

Na tnv emitevén Twv oTOXWV TNG £peuvag ePpappooTnKe €va GUOIKO POVTEAO TIOU CUVOEEL TIG TO-
HEG Tou PuBoL Tou AapBdvovtal ano To Pavtap, e TIG SIaKLPAvoelg Tov BaAAoclov PeVPATOG, TO
omoio amoteAei Kal TNV MAEoV olyxpovn PEBodo amotunwong Tov Baldootou Tubueva pe 1o SAR.
O aAyopiBuog tou ipogkuPe epappootnke ota dedopeva mov eArjdnoav anod to Cosmo-SkyMed,
KAAUTITOVTAG TIG TIEPLOXEG evladEpovTog Tou Tpoypaupatog ITACA. Ol Tieploxeg auTeg eival Ta
vnola Egadi kat to 2tevo tng Meoorvng otnv ItaAia, kat To Metoyl, otov Nayaontikd KoAmno, EAAG-
6a. Mpoodlopiotnkav Adyw TNG LTTAPENG vavayiwv Kal TIAPAKTIWY APXALOAOYIKWY EYKATAOTACEWV.

H p€bodog mou edapudotnke €xel 6N edpalwbei oTnv €peuva Twv wKeavwy, OMwg eival n Bopela
©d\aooaq, 61ou LTIAPXOLV Ol KATAAANAEG TIEPIBAANOVTIKEG ouvBrKkeg. EvtouTolg, n epappoyr] Tou
povTtéNou oTo TiepIPAiAov TnG Meooyeiou BewpriBnke 18laitepn TPOKANGN, KABWG ol KATAAANAEG
ouvbnkeg omaviouv.

To ocuumepaopa Touv TPOEKLYPE eival OTL OTIG TIEPLOXES TIOU £PELVNONKAV OL TIMEG TNG Pabupetpiag
TTapayovtal og YeYAAn KAIpJaka, oe oxeon e TNV XwpLkn avaiuvon, (n omoia givat 2,5 p. ya ta dedo-
péva mou riapexovtatl anod 1o Cosmo-SkyMed), pe anotéleopa To emMinedo TNG AETITOPEPELAG OTNV
anoturnwon Tou rubuéva tou didetal and T1o SAR va pnv gival IKavoronTIKO yla TV avayvwplon
LTTOPBPULXIWG APXALOAOYIKWY BECEWY, UIKPWV N peoaiwv dlactacewv. ‘Onwg arnodeixbnke katd tnv
€peuva, N SUOKOAIQ oTNV AeTtTopEPN ATOTUTIWON TOU TILBPEVA Sev odeileTAL OTNV ATIOTULYXIA TOL AA-
yopiBuou ) TNV akataAANAGTNTA TOU POVTEAOUL TIOL XPNOLUOTIOONKE, aAAA o EAAeLPN TIANpodopLa-
kwv dedopévwy otnv amnelkovion Tou SAR. EvtouTolg, mapd Toug meploplopolg Ttou Slarmiotwenkay,
n avalvon Tou €ytve oe elkéveg Tou SAR oto 2tevo tng Meoorvng, ékave SuvaTo TOV EVTOTILOPO
vavayiwv oe BAadn mou kupaivovtal anod 10 €wg 50 petpa (dn yvwotwv amnod tnv BipAoypadia). Qg
€K TOUTOU, OTO TIapOV ApBpo TeplypadovTal MEPIANTITIKA N peBodoAoyia Tov epappooTnKe KAl TA
aroTeAeopara mou npogkuPayv arnod tnv avaiuon Twv dedopevwy oTo 2T1evo TnG Meoorvng.

ENAAIAXIIl @ 2018 119



Lars Boye Hansen

Satellite Derived Bathymetry and the Potentials Related to Underwater Cultural Heritage: Examples from the ITACA project

Satellite Derived Bathymetry and the Potentials Related to Underwater Cultural
Heritage: Examples from the ITACA project

Lars Boye Hansen

Introduction

T he coastal zone has always been central for

human activity. It has provided food for a

steadily growing human population, transport
ways for trading activities and has been central in
battles defining World history. The underwater rem-
nants of these human activities are to a very large
extent still unknown and new cost efficient mapping
and monitoring technologies are needed in order to
close this knowledge gap. Recent advances in the
technology known as Satellite Derived Bathymetry
(SDB) means that it is now possible to derive accu-
rate and high resolution bathymetry based on opti-
cal satellite data and effectively map the unknown
underwater coastal zone.

Within the EU funded FP 7 project ‘ITACA - Inno-
vation Technologies and Applications for Coast-
al Archaeological sites’ (2014 — 2016, under grant
agreement n° 606805) different trial cases around
the application of SDB for underwater cultural her-
itage were explored. In this paper two examples are
presented.

Satellite Derived Bathymetry Processing

The multispectral bathymetry mapping method is
based on the principle of minimising the difference
between observed and modelled water-leaving re-
flectance in a number of spectral bands. The ob-
served reflectance is collected by satellite-based
very-high resolution multispectral sensors, as for
e.g. WorldView-2/3, with a spatial resolution of
1.6 m. and 6 spectral bands in the visible part of
the spectrum. The modelled spectrum is derived
based on benthic albedo, water depth and three
water quality parameters following variations of the
semi-analytical methods introduced by the studies
of, for e.g., Lee et al. (1999) and Klonowski et al.
(2007). Bathymetry is then extracted from the set of
values of the model parameters which achieve the
minimum difference between the two spectra.
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Fig. 1. Effective pre-processing correction routines such as wave
correction, noise and sun-glint removal, significantly increases the
quality of the input imagery quality.

The spectral matching approach requires accurate
values of the observed water-leaving reflectance.
Therefore, it is important to perform careful atmos-
pheric correction of the satellite-observed top-of-at-
mosphere reflectance. This is achieved by employ-
ing the 6SV radiative transfer model (Vermote et al.
2006). Furthermore, sun-glint effects on the water
surface, caused by waves or illumination and obser-
vation geometry, are minimised using a number of
established techniques (Guzinski et al. 2016. Garcia
et al. 2014) (Fig. 1).

A certain amount of inherent noise is still to be ex-
pected in the output bathymetry maps, even after
careful input data pre-processing and proper pa-
rameterization of the bathymetry retrieval algorithms.
Therefore, the derived bathymetric maps undergo a
range of post-processing routines as a final quality
optimization process (Fig. 2a-c).

As the bathymetry retrieval is based on optical da-
ta, the achievable depths depend on a number of
physical conditions, such as solar illumination and
water clarity. A rough rule of thumb would say that
achievable depths in northern Europe are down to
approximately10-15 m., whereas, in southern Eu-
rope, depths down to 20-25 m. can be achieved
under optimal conditions.
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Fig. 2. The noise removal executed in the post-processing effectively, improves the pre-correction SDB 2-meter output: a. The original,
b. The impulse correction is applied which is further improved, c. The bathymetry quality layer has been incorporated in the correction.

Satellite Derived bathymetry: trial cases under the
ITACA project

The ITACA project (2014 — 2016) was aimed at de-
veloping and demonstrating innovative technology
and applications for the detection and management
of coastal cultural heritage settings. During the pro-
ject, three different trial cases on the application of
SDB that derived from very high resolution satellite
imagery, were studied: a) a submerged prehistoric
settlement at Metohi, on the west coast of the south-
ern Pagasetikos Gulf, in Northern Greece, b) a mod-
ern shipwreck of Elphis | cargo vessel off the west
coast of Sicily, in Italy and c) the ancient submerged
harbour of Lechaion, near Corinth, in Central Greece.

The three use-cases represent three very different
but highly relevant examples of how SDB can be
incorporated into underwater monitoring activities.
In the following analysis, the first two cases will be
described.

a.The submerged prehistoric settlement at Metohi

Metohi. The Location

“Metohi is a low swelling in the centre of the Bay of
Nies, in the form of a small peninsula, which joins
with the coast with a low and thin causeway (Fig. 3).
Much of its area is occupied by monastery facilities
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in use until the 1960’s. Its earliest occupation dates
back to the first half of the 2nd millennium BC. It is
the third settlement in Greece to be discovered sub-
merged, together with Methoni (Spondylis 1996a;
1996b; 1999; 1999) and Pavlopetri (Spondylis 2015),
bearing well-hidden traces of the Middle Bronze Age
era (2100/1950 - 1650/1550 BC). The settlement
covers an area of at least 10.000 m2, at a depth of
-0.2 m. to -2.5 m. (50% of the area is at depth of less
than 1 m.)” (Spondylis and Michalis 2018).

In 2014 and 2015 the Hellenic Institute’s Research
Team conducted extensive archaeological surveys at
the Metohi. During the campaigns an improved and
updated topographic map of the area was created;
the topographic map was also used in this study for
visual comparison with the satellite bathymetric map.

Satellite Derived Bathymetry at Metohi

Three WorldView-2 images were acquired covering
the area of interest (Fig. 3a). Three different dates
were selected in order to study the stability of the de-
rived SDB product, based on input imagery acquired
under different physical conditions (in 26/10/2010,
31/01/2013 and 19/09/2013, respectively).

All three images have a multispectral spatial resolu-
tion of 1.6 m and a panchromatic band with spatial
resolution of 0.4 m. The images were georeferenced
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Fig. 3. The Metohi peninsula located in Western Greece: a. A close-
up of the satellite imagery over the Metohi site.

to a common external dataset in order to ensure
geolocation consistency between the scenes. Fur-
ther pre-processing of the three images included
atmospheric correction and de-noising.

During a field trip in 2014 a sampling campaign took
place where depth measurements within the area of
interest were collected along with photo documen-
tation of location and the sea floor characteristics.
The depth measurements were carried out using a
simple line measurement approach with estimated
accuracies in the order of +/- 15 cm; for evaluation
purposes this was deemed inside acceptable toler-
ances. The measurements covered a range in depths
from 0-10 m. The collected data was compiled into
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an intuitive GIS database to enable all the involved
partners to have an easy access to data (Fig. 4).

The derived results confirm the potential of SDB in
a region such as Metohi, since there is consistency
between derived and measured depths, with an ab-
solute average RMSE of 60 cm. and a bias of only 12
cm. (Fig. 5 a-b). An area totalling more than 25 km2
was mapped by SDB, providing the first detailed
overview of the shallow section of the entire Bay of
Nies, during the ITACA project. This constitutes a
significant improvement compared to the alternative
existing bathymetry data sources covering the area
(Fig. 6a-b).

The derived three SDB maps all showed very good
inter-agreement and consistency (Fig. 7), despite be-
ing acquired under very different physical conditions
(sun illumination, acquisition geometry and atmos-
pheric composition). This indicates that the physical
model is robust and able to account for and correct
for factors influencing the SDB derivation. This is
important as it shows that changes between two
maps based on images acquired at different times
can be linked to changes in the actual depths, thus
making the SDB maps useful for monitoring under-
water sites and for coastal vulnerability assessments
where coastal stability is a main factor.

Fig. 4. A screenshot from the in situ GIS database, set up to aid the SDB validation. The database contains depth information, sea floor
characterization, for each measurement point, and photo documentation.
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Fig. 5. Results from the Metohi peninsula showing consistency: a. in the comparison between SDB values (‘Bathymetry’) and measured
depth values (‘Measurements’) and b. also when compared with field measured iso-lines.

Fig.6. A comparison between the three processed SDB outputs, exemplified with two profile plots (red lines), show stable SDB output from

the physical model.

Fig. 7. A comparison between the three processed SDB outputs, exemplified with two profile plots (red lines), show stable SDB output from
the physical model.
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Fig. 8 a-b. Study sites around the Egadi islands, west of Sicily, b. A close-up of the Elphis 1 wreck near the Maraone Islet.
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Fig. 9 Overview of Elphis | bathymetry maps: a. True color composite WorldView2 image, b. Sonar-derived bathymetry, c. Satellite-derived

bathymetry.

b. Modern shipwreck of Elphis | cargo vessel

An extensive field campaign was carried out in 2016
around the Egadi Island, west of Sicily studying in
detail three modern submerged wreck located in
shallow waters (<20 m. depth). The sites are good
cases for demonstrating the application of SDB
on the monitoring of shipwrecks. During the field
work, Soprintendenza del Mare, Regione Sicilia
was involved with scuba diving data collection and
CODEVINTEC did multi-beam echo sounder map-
ping of the study wrecks (Tusa et al. 2017).

Recent very high resolution satellite images from
WorldView-2 in 2-m. resolution from 2015 were ac-
quired over the sites in order to study the potential of
SDB for detection and monitoring of the shipwrecks.
The images were processed to SDB, following a
similar approach to the Metohi site.
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A comparison was made between the sonar-derived
bathymetry and the optical-based SDB covering all
three modern wrecks and this showed that the mul-
tispectral processing chain is generally able to derive
accurate bathymetry up to the depth of 20 m. In 2
out of 3 (Cala Minola and Carmelo Lo Porto) cases
the RMSE is around 5% of the maximum estimated
depth. In the last case (Elphis I) the RMSE is about
10% of the maximum depth. In addition to a pure-
ly statistical comparison, a comparison based on
bathymetry profiles over some representative lines
using the sonar and satellite bathymetric maps was
also performed. Details from the Elphis 1 wreck are
shown in the following section.

Satellite derived bathymetry of Elphis 1 wreck

The shipwreck of Elphis |, a modern 400 ton cargo
vessel, is about 50 m. long and 8 m. wide and was
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Fig. 10. Three examples of bathymetry transects at the Elphis | wreck. Red line represents the sonar bathymetry while green line represents

the satellite bathymetry.

located 400 m. from Maraone Islet, in the south-east
direction (Fig. 8a-b). The wreck is lying up-right on
a sandy-bottom, at a depth of 16 m., with currently
the highest part of the wreck (chimney) covered by
7 m. of water. On the north-eastern part of the wreck
there is a large rocky shelf at a depth of 10-12 m.
(Tusaetal. 2017)

At the Elphis | wreck site there is evidently a clear
difference in the amount of detail being captured in
the sonar and satellite bathymetry measurements
(Fig. 9b-c). However, the profiles from the sonar and
satellite bathymetries coincide with the location and
shape of the wreck, clearly identifiable in figure 10.
Whereas the lower-resolution satellite bathymetry
is unable to capture the sharp depth changes visi-
ble in the higher-resolution sonar image, the results
suggest that SDB has a potential as a screening tool
useful for identifying areas or larger objects where
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detailed sonar measurements would be relevant. Us-
ing SDB as systematically to better plan and focus,
sonar measurement campaigns could thereby lead
to significant time and cost savings.

Conclusions and future perspectives

The results from the two trial cases that were con-
ducted during the ITACA project and were presented
in this paper have demonstrated that SDB from very
high resolution satellite imagery can potentially be
used as a supporting data source for mapping and
monitoring underwater cultural heritage sites.

Although the level of detail and the absolute accu-
racy of SDB is not directly comparable to the tradi-
tional sonar measurement, the SDB approach offers
a number of advantages. Just to briefly mention a
few: it provides synoptic mappings of large areas at
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a very cost efficient price compared to traditional
methods; it represents no health and safety risks;
it is a non-destructive measurement; data can be
acquired before fieldwork; it can provide data in
shallow areas where sonar is impossible.

Both the Metohi and Elphis | trial cases showed that
SDB is effective as a method to get a first regional
overview. For e.g. it is useful as a first screening of
areas before planning sonar measurements. The sig-
nificantly cheaper SDB approach also allows for re-
petitive SDB coverages that can be used to directly
monitor known sites (to detect changes at or around
a given site) or provide information about coastal sen-
sitivity deducted from geomorphological changes.

In the two trial cases, the SDB technology proved
useful at depths between -10 m. (Metohi) and -18
m. (Elphis I). Other experiences have shown that
within the Mediterranean depths down to 25 m. are
achievable under ideal conditions. Given the enor-
mous size of the still unknown part of the coastal
zone, it is evident that efficient mapping and moni-
toring methods are needed to close the knowledge
gap. SDB could become an important data source
in helping to close that gap.
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H Aopugopikn Babupetpia kai o1 Auvatdtnteg Epappoyng Tng
otnv Evahia MoAmoTik KAnpovopid: To Mapddeiypa Tou ITACA

Lars Boye Hansen
MepiAnyn

210 Aaiolo tou ITACA (2014-2016), epeuvrBnke n duvatdtnta edpappoyng Tng dopudoplkig Badu-
petpiag (SDB), uhnAng avéiuong, otnv TEKPNPiwon Kat mapakoAovBnaon UTtoPPuYiwV apXAlOAOYIKWY
Beocwv.

Ek Twv Baoikwv otdxwv tou ITACA uvriipée n Snulovpyia kal n dokipr oto medio KavoToOpwy TEXVO-
AOYLWV yla TOV eVTOTIIOPO Kal TNV Slaxeiplon evaliwv apxaloAoyikwv B€cewv. Katd tnv SldpKela Tou
Mpoypdappatog, Sie€nxdn €pevva otic duvatdtnteg edpappoyng Tng dopudopikng Babupetpiag (SDB),
n otoia eotiace atnv AfloAdynon TwV AMOTEAECUATWY EGAPUOYAG AUTHG TNG KAIVOTOHOU TEXVOAoyiag
otnv vrtoPpuxla apxaloAoyia. 21o Apbpo yivetal avadopd o€ TPELIG APXAIOAOYIKEG BETEIC Ol OTIoiEG
eMAEXONKaV yla TNV SoKIur Twv aroTteAecopdtwy NG Sopudoplknc Babupetpiag (SDB) ard vhnAng
avAAuong €IKOVEG. ZUYKEKPIPEVA avadepovTal ol e€Ng BETeIC:

+ O KaTarnovTIoPEVOG TIPOIOTOPLKOG OIKIOUOG oth B€on MeToy!, oTiq SUTIKEG akTEG Tou NoTiou lNa-
yaontikoL KoAtou (Bopeia EANGSQ).

» To olyxpovo vavaylo poptnyou mAoiouv, Elphis I, avoixtd Twv SuTIKwv aktwyv TG ZikeAiag (ITaAia).

» To katarovtiopévo Alpdvt Tou Agxaiou otnv Kopivoo (Zteped EANASQ), n €pevva Tou ormoiouv dev
apoualdfeTal AvaAuTIKA oTo Ttapov apbpo.

O1 Tpelg auteg BeEoelg amotelovv dladopeTika apadeiypata TeEKPUNPIwong yla Tnv anoteAecuatl-
KOTNTA TNG edapuoyng tnG So0pudopIKAG PaBupeTpiag oTnV TNAETILOKOTIIKN TIapakoAouBnon Kata-
TIOVTIOHUEVWV KATAAOITIWV.

Ta anoteAéopata Tng edappoyng oto Metdyl anedel€av tTnv onuacia Tng dopudoplkAg BabuueTpiag
oTnV avixvevaon otdxwv Tou evrortiovtal o peyAAng éktaong Béoelc. MNa mpwtn dopd dnulovpyn-
Bnke évag oAoKANPWUEVOC BABLPETPIKOG XAPTNG TNG TIEPLOXNAC (Tou KOATou NNECS), e bPnAR XWPLIKA
avaluon. ‘Ocov adopd oTnV avixveuon Kal tapakoAovBnaon clyxPovwyV vavayiwv oe PeyallTepa
BaBn, n xwpikn avaivaon dev d0vaTtal akoun va anodwael pPe KABE AETITOUEPELA TA TUTTOAOYIKA Xa-
POKTNPIOTIKA TwV TIAoIwV. Mapd Tavta, To anotéleopa NG SopudoplkAG BabupeTpiag cupTinTel Ye
TIC YETPAOELC TOU NXOEVTOTIIOTIKOU GUCTAPATOG Sonar Kal PTopel evOEXOUEVWE va XpnolpoTiolndei
w¢ epyaleio avixvevong kat Siepedvnong alhaywv otnv riapdktia {wvn. Ot SoKIPES TToL £ylvav oTo
niedio anédelav ot N pebodog tnNG Sopudoplkig Babupetpiag pmopei va epappootei oe Badn ard
-20 éwg -25 Y., o€ TEPLOXEG TNG Meaooyeiou, LTTO TIG BEATIOTEC GUVONKEC.

ENAAIAXIIl @ 2018 127



Manuel J. Fonseca, Jodo Vieira, Roberto Filippone, Alessio Di lorio

Towards Shape Detection for Underwater Archaeology

Towards Shape Detection for Underwater Archaeology

Manuel J. Fonseca, Joao Vieira, Roberto Filippone, Alessio Di lorio

Introduction

ne of the goals of the ITACA project was to
O identify sites of archaeological interest by

analyzing satellite and bathymetry images
of coastal regions. Automatic detection of archae-
ological objects in satellite images is an asset that
can save a lot of work and time for the archaeolo-
gists as well as money for the organizations involved.
Such a solution can reduce the size of the areas
under investigation and the number of research
campaigns to be made, by helping archaeologists
to better select the locations to explore. To achieve
this, we need to detect specific shapes in images.
This is a challenging task which has been tackled by
the computer vision research community (Ballard &
Brown 1982. Rosenfeld & Kak 1982) and has been
applied to several domains. In general, the existing
shape detection methods can be divided in two main
types of approaches: The ones that are based on
the object appearance, by using templates (Schiele
& Crowley 2000. Swain & Ballard 1991) and those
which are based on matching features from the ob-
ject and the image (Bay et al. 2008. Lowe 1999).
Although these solutions present good results, they
have not been effective in detecting shapes within
the context of the ITACA project, since in this case
there are noisy images, complex images containing
several contours (where objects are almost indistin-
guishable from the rest of the image) and/or images
with limited contrast and few color occurrences.

To tackle this problem within the framework of the
ITACA project, it was decided to explore two paths.
Therefore, in this paper, we have aimed to describe
the two approaches that were applied in order to
detect shapes in satellite and bathymetry images.
The one attempted to detect shapes based on their
contours and the other based on their colors. The
former is an evolution of the Generalized Hough
Transform (Ballard 1981), based on edge analysis
and gradient direction for each point on the contour,
being effective where the shape edge is well defined,
even ifincomplete. The latter uses a combination of
three algorithms, namely Hu’s moments (Hu 1962.
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Huang & Leng 2010), the DoDE (Moon, Chellappa &
Rosenfeld 2002) and Log Polar (Reddy & Chatterji
1996), which are based on the color participation of
a roughly defined shape. This is effective when the
shape edge is not well defined but a spot with similar
edge and color gradient can be detected, meaning
that it might possibly look like the searched object.

Experimental results revealed that the two ap-
proaches could detect shapes on the ITACA images.
Although they produced false positives, the result
is still useful to the archaeologists. Moreover, we
strongly believe that with further research work it
will be possible to improve the quality of the results
in the future.

Shape Detection Algorithms

To identify archaeological sites in satellite and ba-
thymetry images of coastal regions we have devel-
oped two techniques for automatically detecting
shapes (archaeological objects) in images. One
compares the contour of the shape to be found with
the contours existent in the image, while the other
compares the colors of the shape to be found with
the colors of the image. Both approaches return a
set of potential shapes in the image, indicating their
similarity level and their position in the image.

Contour-Based Shape Detection

The contour-based shape detection algorithm is an
improved version of the GHT, which introduced a
spatial neighborhood concept, combined with fuzzy
logic, in the original voting process of the GHT, in
order to deal with the different scales of the shapes
and with the noise. Also, it introduced a filling ra-
tion in order to compute the completeness of the
detected shapes, allowing the detection of partial
and complete shapes and thus reducing the num-
ber of false positives. This improved version of GHT
allows the detection of shapes in complex images
composed by many edges.

The algorithm extracts information from the bound-
ary of the shape that we wish to detect and creates
a shape descriptor in the form of a table, contain-
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ing information about the gradient direction of each
edge point, its distance to the reference point and
the angle of the line that connects the point with the
reference point (the centroid of the shape). Each
position of the table will contain multiple values, cor-
responding to the edge points with similar angles.

To locate the template shape in the image, we first
convert the image to grayscale and compute edge
information of it by using an edge detection algo-
rithm (e.g. Canny). Then, for each edge pixel in the
contour image, the algorithm computes its gradi-
ent direction by analyzing the directional change in
the intensity or color of the image. To perform the
matching between the shape and the image, the
algorithm relies on this orientation information from
the shape and image, using a voting process to iden-
tify the potential location of the shape in the image.

The method is invariant to rotation, scale and trans-
lation and it is suitable for noisy, blurred and very
complex images. It could be applied therefore in real
case scenarios, where we want to detect objects on
images with very complex backgrounds, as was the
case in the ITACA project. Moreover, its flexibility
in dealing with imprecise and partial shapes (due
to the inclusion of fuzzy logic) allows us to detect
objects which are partially buried, arbitrarily rotated
or imprecise contours of shapes and objects that
present similarities.

Experimental results showed that our improved ver-
sion of the GHT presents a better accuracy than the
original GHT, being able to detect arbitrary shapes
in complex images (like archaeological images), and
thus making it suitable for detecting shipwrecks and
other archaeological artifacts in bathymetry images.

Color-Based Shape Detection

For the color-based shape detection approach, sev-
eral known algorithms were considered and a work
of analysis of possible improvements was done.
The scope was to tune and refine the algorithms in
order to work more effectively with marine images,
which have a few contrast and color occurrences.
Our research showed that such techniques can be
applied in the field of underwater archaeological
science. Three algorithms were selected and were
improved by introducing a common capability to
identify a shape with a combination of colors and
shape edge, both participating with different weight.
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* Hu’s moments algorithm derives six absolute
orthogonal invariants and one skew orthogonal
invariant based upon algebraic invariants, which
are not only independent of position, size and ori-
entation but also independent of parallel projec-
tion. The moment invariants have been proved
to be the adequate measures for tracing image
patterns regarding the images translation, scaling
and rotation under the assumption of images with
continuous functions and noise-free.

» The log polar algorithm uses the Fourier domain
approach to match images which are translated,
rotated, and scaled with respect to one another.
The phase correlation technique is characterized
by its insensitivity to translation, rotation, scaling
and noise as well as by its low computational cost.

» A detection operator based on the derivative of
the double exponential (DoDE) was developed to
detect two-dimensional shapes. This method of
shape detection is based on the edge detection
at the pixel level. It uses the Hough transform, a
well-known approach where the detected edge
pixels vote for a shape according to a parametric
representation or according to a table of boundary
orientations with corresponding centroid positions.
Since this approach depends on the orientations
as well as on the locations of edges, it gives poor
localization performance.

Experimental Results

Several tests have been performed to evaluate the
two approaches for shape detection, under different
conditions: by using for e.g. different types of images
(in terms of size, colors, clearness, content, number
of objects inside, etc.) and different types of shapes
(in terms of size, orientation, shape completeness,
etc.). In particular, we applied the two approaches
to bathymetry images (Fig. 1a-d), color images (Fig.
2a-d) and multispectral images (Fig. 3a-d).

As one can see, although several false positives are
identified, possible archaeological artifacts are also
detected. The results are not perfect because they
largely depend on the quality of the images. The limit
of all algorithms is mainly due to the resolution and
size of the searched shape: a significant amount of
color pixel is required to build a shape characteristic
histogram. Marine images provide many similar color
spots, so the number of false positives is generally
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i )
a) b)

c) d)
Fig. 1. Finding shapes in Bathymetry Images using the contour-based algorithm: a. Shape to find, b. Image to locate the shape (©Digital-
Globe), c. All results, d. Zoom-in showing the first correct result.

a) b) c) d)

Fig. 2. Finding shapes in Color Images using Hu’s moments algorithm: a. Shape to find, b. Image to locate the shape (©DigitalGlobe), c. All
results, d. Zoom-in showing the correct result.

a) b) c) d)

Fig. 3. Finding shapes in Multispectral Images using the Log Polar algorithm: a. Shape to find, b. Image to locate the shape (©DigitalGlobe),
c. All results, d. Zoom-in showing the correct results and the false positives.
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very high. Overall, despite all these constraints, we
have been able to detect the desired shape in 70%
of the cases.

A comparison of results between the two approach-
es revealed that color-based algorithms (Hu’s mo-
ments, DoDE and Log polar) are more suitable for
the detection of objects based on a balanced com-
position of color and edge shape, while the con-
tour-based algorithm demonstrated its effectiveness
to detect objects only on the basis of shape. Both
Hu’s moments, DoDE and Log Polar algorithms pro-
vide a minor number of false positives and a higher
capacity to detect objects when shape is not well
defined, i.e. the edge lacking is compensated by
the color distribution (color histogram). On the other
hand, the contour-based approach provides a very
high performance in locating objects independently
of the colors (with some false positives in this case
as well). Thus, by taking into consideration these
two approaches it is possible to apply each time
the most appropriate technique when processing
different types of images.

Discussion

Towards Shape Detection for Underwater Archaeology

contours, thus making the detection hard in some
cases and too “easy” in others, resulting in a high
number of false positives.

Overall, despite the above mentioned limitations of
the algorithm, we have achieved detection rates of
70%. It is important to note that the main goal of
these shape detection approaches was not to identi-
fy (with a probability of 100%) archaeological artifacts
or sites but to provide the archaeologists with a tool
which could assist them in discarding regions with
no archaeological remains. The final decision is al-
ways made by the archaeologists, since they are the
ones who have the knowledge. The algorithms can
only find similar shapes but they do not acquire the
semantic knowledge about archeology or archaeo-
logical artifacts.

In any case, the use of the algorithms can reduce
the areas for investigation and the number of the
campaigns to be made; archaeologists get help in
selecting the locations for exploration and the overall
cost is consequently reduced.

Conclusions

The effort spent during the ITACA project had the
goal to detect shapes under the sea level, where
an object assumes different color and form, due to
depth, sun light, water turbidity, deposits, underwa-
ter vegetation, etc. Moreover, the bathymetry images
which derived from the multispectral imagery have a
low resolution, adding more challenges to the shape
detection process. Indeed, several of the limitations
of all algorithms are due to the image resolution and
the size of the searched shape. Currently, the best
resolution of the bathymetry images (used as input
to the shape detection algorithms) is 0.5 m. per pixel.
This means that an amphora would correspond to a
pixel, making it impossible for any shape detection
algorithm to detect it. Due to this, the shape detec-
tion can only be applied to large objects like ship-
wrecks, piles of amphoras or other archaeological
artifacts larger than 10 meters.

Moreover, a significant amount of color pixels is re-
quired to build a shape characteristic histogram, or,
alternatively, a set of well-defined contours is need-
ed for comparing it to the shape contour. Marine
images provide many similar color spots and few
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In this paper, we have described the two types of
approaches which were applied within the ITACA
project in order to detect shapes of archaeological
artifacts in satellite and bathymetry images. One
approach used contours as the main information to
compare the actual shape of an object to the shapes
of the images, while the other relied on color infor-
mation. Despite their limitations, both approach-
es achieved promising results, and could provide
the archaeologist with a useful tool for locating and
monitoring underwater archaeological sites.

To overcome the existing limitations, we could, in the
near future, explore a better integration of the two
approaches in combination with additional informa-
tion (apart from the existing image content-pixel),
such as the identification of the coastline, in order
to separate the underwater areas from land. We be-
lieve this could reduce the number of false positives,
because since the sites under investigation are only
located underwater, the algorithm would only need
to search for the shapes in these areas of the image.

We could also explore statistical performance analy-
sis to define a common model of marine colors rang-
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ing, depending on sunlight, water turbidity, depth,
etc. Such a model, separately applied to panchro-
matic image, could provide interesting results in the
future.

Another path to explore could be the improvement of
the bathymetric rasters in order to produce better el-
evation data, including the generation of shaded relief
(hill shade), slope, aspect or contours. Trial case tests
with hill shade rasters provided promising results.

Finally, some limitations of the algorithms could
be exploited for the benefit of archaeologists. For
example, the DoDE algorithm only finds the exact
representation of the shape in the image. This can
be used to find precisely a known shape in the im-
age or to check, for instance, that an archaeological
submerged artifact did not change position after a
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Mpog Avixveuon Tou Zxjpartog otnv Yroppuxia Apxaloloyia
Manuel J. Fonseca, Joao Vieira, Roberto Filippone, Alessio Di lorio
MepiAnyn

‘Evag amnod toug otdxoug Tou poypdapuarog ITACA ftav n avayvwplon BEcewv apXaloAoylkou ev-
Sladepovtog peow NG avaivaong SopudopIKwVY Kal BaBLUETPIKWY EIKOVWY TTIAPAKTIWY TIEPLOXWV. H
QuTOPATN AViXveuon APXAIOAOYIKWY AVTIKEINEVWV O€ SOPUPOPIKES EIKOVEG Eival Eva TIAEOVEKTNA TIOL
UTIopEL va e€0IKOVOUNOEL Epyaaia Kal XpOvo og apxXaloAdyous, KaBwe Kal XprHaTa o€ EUTIAEKOPEVOUG
opyaviopoug. Mia Tetola AUon Prtopei va pelwaoel To TIANBo¢G Twy e€etalopevwy TIEPLOXWYV TIou Xprilouv
nepartepw Slepelivnong Kal ToV aplBuo Twv EpeLVNTIKWY TEPLOdwy, KaBwg tpoadeEpel Borbela oToug
apxaloAdyoug wate va ermAEEOLY KaAUTEPA TIG ToTt0BEGieG TToL Ba e€gpeuvrioouyv. IMNa va ermiteuyOei
QauTo, TIPETIEL VA AVIXVEVCGOULE CUYKEKPIUEVA OXNUATA OTIG €IKOVEG. MpoKelTal yia eva SUOKOAO £pyo,
TO OTIOIO €XEL AVTIUETWTIOTEL ATIO TNV EPELVNTIKI KOWVOTNTA TIEPL TNG UTIOAOYIOTIKIG OPACNG Kal EXEL
edappootei oe Slapopoug TOYEIC. Av Kal LTIAPXOLV OPLOPEVEG ADCELG YA TNV AViIXVELCN TOL OXNHATOG
oL Ttapovalalouv KaAA amoTeAEoUaTa, AuTteg dev kateatn Suvatov va ival ATTOTEAECUATIKES yia TNV
avixveuon oxnUAtwy oto TAdiolo Tou ripoypappatog ITACA, orou €xoupe elKOVeG e B0pLRo, oLVOETEG
EIKOVEG TTIOU TIEPIEXOLV TIOAAA TIEPLYPAPPATA (OTIOL Ta avTiKeipeva eival oxedov duadiakpita anod tnv
UTIOAOLTIN €IKOVA) KAl / 1] EIKOVEG PE TIEPLOPLIOUEVN AVTiBEDN Kal EPPAVION XPWHATOG.

lMNa va avtipeTwriotei autod to podPAnua, oto poypappa ITACA Siepevvrioape 00 KATeUBUVOEIG. 2€
auTo To Apbpo, Tieplypadoupe TIG VO TIPOCEYYICELG TTOL aKOAOUBOULVTAL yIa TNV avixveuon oxNUATwWV
o€ S0pLDOPIKEG Kal BaBLPETPIKES €IKOVEG. H pia xpnolporolei TEXVIKEG avixveuong oxnUATwy Pe Baon
Ta eplypAppatd Toug, evwy N AAAN, pe Bdon Ta xpwpatd Tous. H mpwtn givat e€EMEN Tou MNevikeupé-
vou Metaoyxnuatiopou Hough (Ballard 1981), pye Bdon tnv avaluon akpng Kat Tnv katevbuvon kKAiong
yla KABe onueio oTo TEPiypaAppa, Kal eival amOTEAECUATIKI OTAV TO AKPOV TOU GXMHATOG €ival KAAA
OpLoPEVO, akoun Kat av eival atelég. H deltepn xpnoluorolei €vav cuvéuaoud TPV AAYoPIBPWV: TIG
otypég Hu (Hu 1962. Huang kat Leng 2010), Tov aAyopiBuo DoDE (Moon, Chellappa kat Rosenfeld
2002) kat to MoAIk6 Zuotnua Zuvtetaypevwy (Reddy kat Chatterji 1996), pe Bdon tn CUPUETOXN TOL
XPWHATOG o€ €va Katd Pocgyylon kaboplopévo oxnua. H pebodocg autr eival arnoteAeopatikn otav
n akpn Tou oxnpaTog dev eival KaAAd kaboplopévn aAAd oTnv ortoia Propei va avixveuBei éva onueio
pe apopola KAion akpou Kal XpWwHaTtog, YEyovog Tiou onpaivel 0Tl 6a propoloe va poldlel pe to
QVTIKEIPEVO TIOL avalnTrOnKe.

OLelpapaTikeg SoKIPEG anokAaAupav OTL Kat oL SUo TIpoceyyicelg anedwaoav TMIOAAA LTTOCXOHEVA ATTO-
TEAEOPATA OTNV QVIXVELON OXNUATWY (APXALOAOYIKWY QVTIKEWEVWV) 0 SOPLDOPIKEG Kal BABUUETPIKES
€IKOVEG Kal OTL PTIOPOUV va XpNoLlPoTolinBolv CUPNMANPWHATIKA PeTA&D Toug. Ta anoteAeéopata dev
eival TéAela eneldn e§aptwvtal oe Peyalo Babuod amo Tnv moloTNTA TWV EKOVWY. To 0plo OAWV Twv
alyopiBuwv odeileTal Kupiwg oTnv avaAuaon Kat To PeyeBog Tou oXrHATog Ttou avalnTthonke: anatreitat
ONMAVTIKN TIO0OTNTA £YXPWHWV ElkovOPNdidwV yla TNV KATACKELN EVOG IOTOYPAUHATOoG oxripatog. Ot
EVAALEG EIKOVEG TIAPEXOLV TIOAAA TIAPOUOLA XPWHATIKA onpeia, ottote 0 aplBuog Twv Peudwv BETIKWV
QAroTeAEOUATWY gival yevika TTOAD LPNAGG. ZLVOAIKA, TTIAapd OAOULG AUTOUG TOUG TIEPLOPLOHOUG TOU AAYO-
piBuou, enetuape tocootd avixvevong 70%. Eivat onpavtiké va onpelwdei 0Tt 0 KUPLOG TOXOG AUTWV
TWV TIPOCEYYICEWV aViXVeuong oxnpatog dev ftav va evrorioTtouy (ue mbavotnta 100%) apxaloAoyika
avTikeipeva r TomoBeaieg, aAAd va §00ei aToug apxaloAOyous €va epyaleio Ttou Ba Prtopoloe va ToUG
BonBrioel va aroppidouv MePLOKEG OToL pe PePatdTnTa SV LTIAPKOLV SUVNTIKOL APXALOAOYIKOL XWPOL.
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Introduction

cultural underwater site is a submerged treas-
Aure, important for underwater archaeologists

and the public. For archaeologists, 3D rep-
resentation of the underwater “reconstructed site”
provides guidance to the underwater operations,
while it complements traditional mapping and shares
information for research and management purposes.
For the public, and especially for the people who
cannot have a diving experience, it gives the oppor-
tunity to discover the underwater cultural heritage.

ITACA project (Innovation Technologies and Ap-
plications for Coastal Archaeological sites) (www.
itaca-fp7.eu/), co-funded by the European Com-
mission and carried out in the context of the FP7-
SPACE-2013 programme supervised by EU Authori-
ty, gave the opportunity to Soprintendenza del Mare
of Sicilian region to apply 3D reconstruction meth-
odology to three underwater sites in the Aegadian
Islands (Italy) (Fig. 1): the wreck of Cala Minnola [1],
located in the bay which bears the same name, on
the south-eastern coast of the small island of Le-
vanzo; the modern shipwreck “Carmelo Lo Porto”
[2], sunk close to the Favignana island coast; and
the modern shipwreck “Elphis I” [3], a cargo vessel
sunk close to the islet of Maraone.

This paper presents the methodology applied at
those three sites, an overview of the techniques em-
ployed in the 3D processing chains and a descrip-
tion of the three study sites. Consequently, the 3D
images are compared with the images of these three
sites obtained by a multibeam bathymetric survey
and the utility of 3D reconstruction in underwater
archaeology is discussed.

Methods

3D reconstruction from 2D images

For 3D reconstruction using the “image — based”
methodology, the input data set must satisfy some
requirements, in order to be suitable for underwa-
ter archaeological management and research. The
objects of interest can vary in size, from tens of
centimetres (small artefacts) to tens of meters and
even bigger, as in the case of wrecks or settlement
foundations.

For this reason, photos must be taken in order to
have an overlap of about 40% between two consec-
utive shots. The software recognizes and processes
the corresponding pixels resulting in a point cloud.
The first image consists of a number of polygons (in
this case millions) that are subsequently processed

Islet of Maraone, “Elphis I” modern shipwreck.
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into a mesh. In the end, a shape is produced, in
which the software applies a texture obtained from
the photos taken (Figs. 2, 3 and 4). Then, this texture
is exported, its colours are corrected in Photoshop
CC and it is re-imported on the model.

The Agisoft Photoscan software was used to con-
duct the image processing (Fig. 5). It is a multi-plat-
form software that performs processing of point
clouds, meshes and textures. It is used for 3D re-
construction of objects, since it allows to export
only the 3D model and point clouds. It is suitable
for topographical and architectural surveys and at
this stage it has also been tested for underwater
structure reliefs, as it allows the inclusion of known
coordinates and the export of particular products,
such as DEM and orthophoto. It allows the creation
of a three-dimensional relief, starting from a set of
two-dimensional images and by using SFM algo-
rithms (Structure From Motion), supplemented by
stereo matching algorithms.

For the acquisition of data for video and photos of
the whole site, a Canon camera 5d mark Il with Can-
on optics 17/40 mm f4 at 17mm focal length, has
been used, in an underwater housing Easydive Leo
Il with spherical “dome”, in order to eliminate the
optic distortion effect. Artificial lighting sources were
not employed. Data from each site was acquired
during, approximately, a 50 minute dive.

Concerning the “Elphis I” shipwreck, in order to
avoid too much shadow on the wreck, the images
were taken during a single dive in the central hours of
the day. Since the wreck is 52 m. and there was limit-
ed time available in a single dive, it was not possible

Exploring Aegadian cultural underwater sites with 3D reconstruction

Fig. 2. Cala Minnola. Overlap of photos for 3D reconstruction.

to use artificial lighting to take pictures. Therefore,
only the sunlight was used.

To reconstruct smaller objects, like an anchor or an
amphora, a slightly different procedure has been
performed. Video shootings were conducted in a
subsequent diving session, using a Canon 5DMKIII
camera with zoom optic 17/24 mm f4 at 17 mm focal
length, protected in an underwater housing made
of aluminium. In this case, two continuous lighting
led sources of 13.000 lumens on both sides of the
camera were used.

Next, the selected frames were extrapolated from
the film and were processed using “VideoLAN VLC”
software to produce high resolution images for the
production of a three-dimensional model (For the
bigger sites, the snapshots were in PNG format). As a
result, after a processing time of two hours, detailed
models with original colours texture were created.

o

E
}
§

Fig. 3. “Carmelo Lo Porto”. Overlap of photos for 3D reconstruction.
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Fig. 4. “Elphis I’. Overlap of photos for 3D reconstruction.
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Fig. 5. Agisoft Photoscan.

Data processing

The Cala Minnola site has a dimension of 10 x 10
m., at a depth of 27 m. For the 3D documentation of
Cala Minnola site, in a diving time of 50 minutes, 85
photos have been taken with a processing time of
about 12 hours. “Carmelo Lo Porto” has a length of
15 m. and lies at a depth of 19 m. For documenting
the wreck in 3D, during a diving time of 50 minutes,
351 photos have been taken with a processing time
of about 24 hours. “Elphis I” is 53 m. long and 9 m.
high; its depth is between 9 and 20 m. For the 3D
reconstruction of the wreck in 60 minutes of diving
time, 375 photos have been taken with a processing
time of about 24 hours.

In all three cases, by using the measurements re-
corded during the dive, the model was then brought
to the real scale.

Data post-processing

In the end of the processing stage, the models have
been exported in “obj” and “stl” format so that they
could be printed under scale in a 3D printer. In order
to give true colours to the images, the textures were
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corrected using Adobe Photoshop CC and then im-
ages were re-imported on the model.

Figures 6, 7 and 8 show high resolution orthophotos
in GEOTIFF format, obtained from the 3D models,
with the addition of geographical coordinates ac-
quired from the Multibeam survey, which was con-
ducted with the support of CODEVINTEC ltaliana, a
partner also in the ITACA Project. For the acquisition
of the position, APPLANIX POSMV has been used;
it is a system designed and built to provide accurate
position, heading, altitude, heave, and velocity data
of a marine vessel.

Furthermore, for educational purposes, 3D models
have been exported in a PDF rotatable format, using
Agisoft Photoscan. Thanks to this format, through
a PDF reader (i.e. Adobe Acrobat Reader ver. 11.0
o sup.), it is possible to view the model, rotate and
enlarge it, and perform common operations, such
as measurements, or display the model sections.

Site and field campaign description

Cala Minnola

Cala Minnola wreck was discovered in the late
1950’s by looters who recovered several amphorae
that found their way inillicit trade. During the 1960’s,
there were some limited scientific researches, which
gave the chance to recover some data about the

Fig. 6. Cala Minnola. Orthophoto in GEO TIFF format.
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Fig. 7. “Elphis I’. Orthophoto in GEO TIFF format.

Fig. 8. “Carmelo Lo Porto”. Orthophoto in GEO TIFF format.

chronology and the nature of the wreck. After the
resumption of activity, a systematic research at
the site has been carried out without removing the
amphorae which still remained on the sea bed at a
depth between 27 and 30 m. In the last research
stamps on some amphorae were identified, which
bear the inscription PAPIA TERTIA. This allowed
us to understand that the ship was coming from a
region between Latium and Campania, where the
PAPIA family owned large estates with vineyards. A
fistula belonging to a water pump was also found.

All the amphorae and lead stock anchors were left
in their original position and can be visited in the
underwater archaeological park, which is open to the
public, under the authorization of Soprintendenza
del Mare and the guidance of authorized diving clubs
of nearby areas.

The Cala Minnola wreck is located in the bay which
bears the same name, on the south-eastern coast
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of the small island of Levanzo. On the nearby coast,
at Punta Altarella, there is a Roman settlement (2
century B.C.-2" century A.D.) with squared tanks
dug into the rock and plastered by coccio pesto;
they were used for the production of garum and oth-
er fish paste products.

The Archaeological Significance of the Cala
Minnola wreck

Cala Minnola wreck is important not only because
it is the first underwater archaeological park open
to the public, but also for its historical significance.
It represents an example of a ship that was trading
wine from peninsular Italy towards the south. We
are not sure if the ship was going towards a Sicil-
ian harbour (it could have been the rich town of Ly-
libeum) or towards the North-African coast. It is cer-
tain, though, that it took part in the wine trade of the
Mediterranean, confirming that this trade was based
not only on the moving of wine from the production
area towards non-production areas, but also among
wine producing areas. This latter case of trade was
based on the temporary fashion among the elite who
would have preferred a foreign wine to a local. This
consideration is based on the assumption that wine
was produced in Southern Italy, as well as in Sicily
and North Africa. Of course these are hypotheses
that are not based on solid data.

Previous research activities at the Cala Minnola
wreck

During the past research campaigns, what remained
from the cargo of the Roman ship, after its heavy
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Fig. 9. Photos of the “Elphis I”” wreck.

Fig. 10. Photos of “Carmelo Lo Porto” wreck.

Fig. 11. Photos of Cala Minnola wreck.
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looting, was excavated. It was a systematic archae-
ological excavation which brought to light about 100
amphorae of Greco-italic type, dated to the 1st cen-
tury B.C. Apart from the excavation, a topographical
survey of the visible archaeological remains was
carried out. A digital survey of the remaining wreck
was also made, using zenithal photos arranged by
dedicated software. The exact position of the wreck
was documented using total station and anchoring
it to the I.G.M. geographical Italian maps. It is clear,
on the base of a 3D topographical map, that the ship
sunk due to a rock outcrop near the coast, south of
the bay. The cargo was scattered on the steep slope
down to the sea sand bottom at 30 m.

“Carmelo Lo Porto”

“Carmelo Lo Porto” was a small merchant vessel of
294 tons, 43.96 meters long and 7.45 meters wide.
It was built in the Dutch shipyards Bowedes in 1918
and later passed under the ltalian flag. It was reqg-
uisitioned by the Italian Navy and used in anti-sub-
marine vigilance until 1941 when it sunk, following
an explosion of a nearby ship which was full of mu-
nitions. The ship was recovered and after it was fully
restored, it even acquired a new engine. It passed
into the hands of two Neapolitan owners, who at first
named it “Georgina” and later renamed it “Carmelo
Lo Porto”. It was sailing from Porto Empedocle to
La Spezia, carrying a cargo of 455 tons of rock salt,
when, on the night of June 23 1971, it collided with
Scoglio Palumbo. It is a good example of a ship that
was trading rock salt between Sicily and a harbour
within the Mediterranean or elsewhere.

“Elphis I”

The “Elphis I” was built in Japan and was carrying a
cargo of smuggled cigarettes en route to the Aega-
dian, under a Cypriot flag. On the night between the
12t and 13" January 1978, it sunk close to the islet
of Maraone. After a few months, a storm dragged the
“Elphis I” deeper. For nearly four months, it stayed
between the meadows of seagrass at a depth of
a few meters, constituting a danger for the other
boats, until, it was moved to the bottom, where it
remains today. The wreck is lying up-right on a sandy
bottom at a depth of 16 m.; currently, the highest
part of the wreck (chimney) is only 7m. below the sea
level. On the north-eastern part of the wreck there is
a large rocky shelf at a depth of 10-12 meters.
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Field Activity

The test campaign was carried out during the course
of the ITACA project; from the 10" to the 13™ Sep-
tember 2015 videos and photos were produced.
The operative headquarters were set up on the Fa-
vignana Island.

A short documentary was produced during the field
activities. The documentary presents the differ-
ent phases of work in the sea and during the data
processing chain. It also includes some interviews
which provide an insight on the stages of work. Sev-
eral photos for the documentation of the activities
have been taken (Figs. 9, 10 and 11). A video has
been edited using the software Final Cut X.

Results

The 3D reconstruction of all three sites and of a
single amphora has been completed. With the use
of Batch Process in Adobe Photoshop CC, faithful
texture has been achieved by modifying the levels,
contrast and colours. The images were georefer-
enced using APPLANIX POSMYV, in order to ensure
geolocation consistency. Further processing of the
images included procedures that have already been
described in the Methods section. Figures 12, 13
and 14 show the 3D reconstructions of Cala Minnola,
“Carmelo Lo Porto” and “Elphis I” respectively. In
addition, Figure 15 is a 3D reconstruction of a single
amphora from the Cala Minnola wreck. It can be ob-
served that these reconstructions match up with the

Fig. 12. Cala Minnola. 3D reconstruction.
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Fig. 13. “Carmelo Lo Porto”. 3D reconstruction.

Exploring Aegadian cultural underwater sites with 3D reconstruction

amphora.

Fig. 14. “Elphis I”". 3D reconstruction.

real images of the sites and the amphora. Rotatable
3D reconstructions of Cala Minnola, “Carmelo Lo
Porto” and “Elphis I” have also been made'.

Discussion

In the field of underwater cultural heritage, the op-
portunity to obtain detailed images of submerged
sites or wrecks represents an innovative advantage.

The 3D reconstruction has been compared with the
Multibeam survey’s graphical results, obtained from
CODEVINTEC ltaliana on the same sites (Figs. 16,
17 and 18).
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The results of 3D reconstruction (Figs. 12, 13, 14
and 15) and Multibeam survey (Figs. 16, 17 and 18)
show the advantages and the limitations of both
methods.

It could be noticed that Multibeam provide better
results for the bigger sites, such as “Elphis I” and
“Carmelo Lo Porto”, but this is not the case for the
smaller and deeper sites, like Cala Minnola. In all
cases, 3D reconstruction gives a more friendly inter-
face to visualize the wrecks; furthermore, with regard
to a small site, like Cala Minnola, 3D reconstruction
shows the whole site and also the details of a single
amphora.
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Fig. 17. Bathymetric Multibeam Survey at “Carmelo Lo Porto”.

Both, Multibeam survey and 3D reconstruction, give
the opportunity to obtain accurate measurements
and to georeference them, but Multibeam survey
has limitations for smaller sites. On the contrary, 3D
reconstruction requires involvement of divers with
the related risks.

Conclusions

The 3D reconstruction provided useful results from
both points of view, technical and archaeological,
but also for the dissemination of information to the
public.

From the technical and archaeological point of view,
the video and photos of the sites have allowed the
acquisition of high quality images for technical stud-
ies of the archaeological sites and shipwrecks. At
the same time, the 3D reconstruction has allowed us
to obtain information of great importance and pre-
cision, like the dimensions of wrecks, sites or finds
with centimetre-level accuracy. Moreover, it has
provided the opportunity to reconstruct digitalized
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CODEVINTEC

Fig. 18. Bathymetric Multibeam Survey at Cala Minnola site.

shapes and volumes of finds and also the possibility
for reconstructing shapes and volumes of wooden
wrecks starting from the 3D reconstruction of their
cargo. The creation of the 3D model, by uniting geo-
referenced points, has allowed us to make accurate
assessments of the morphology of the seabed, to
calculate precise volumes and to construct plans of
contour lines and sections.

From the dissemination point of view, videos, pho-
tos and 3D images allow the public to explore the
underwater cultural sites and the shipwrecks, like a
diver can do, offering a high impact opportunity to
experience the maritime environment.

Furthermore, digitalized products are easily shared
with the worldwide scientific community and with
the public. This represents one of the most important
steps forward for research and knowledge of the
underwater cultural heritage.
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E€epeuvwvrag Tnv urmoBpuxia MOAITIOTIKH KAnpovouid Twv Alyadwv Nfjowv
pEéow TNG TPIOSIACTATNG ATIEIKOVIONG

Sebastiano Tusa, Floriana Agneto, Giacoma Brancato, Salvatore Emma, Pietro Selvaggio
MepiAnyn

Mia vrtoBpuxia apxaloAoyikn BEon anoTeAel Evav KATATIOVTIOPEVO Bnoaupod yla TNV EMIOTNUOVLKN
KOLvOTNTA AAAQ KAl TO eLPL KOowo. AvamnaplotwvTag Tpiodiaotata tnv urto Siepevvnon BEan oL epev-
vNTEG OlE€AYOLV PE TILO AMOTEAECUATIKO TPOTIO TNV OPYAVWON Twv epyaclwyv oto tiedio, Suvavtal va
epmAouTioouv ta dedopeva TG ToToypadIKrG Kat oxeSLA0TIKAG TEKPNPIWONG, KABWG Kat va Tipow-
Brjoouv pe To APeco TPOTIO TA ATIOTEAECHATA TOUG yla AOYoUG gpeuvnTIkoLG N Staxeiptong. MapdA-
AnAq, n Tplodidotatn amnekovion plag B€ong poodEPEL 0To Koo TIou Sev propei va katadubei Tn
duvaToTNTa Va avaKAAUYEL TNV EVAALQ TIOALTIOTIKI KANPOVOULA PE EYPETO TPOTIO.

210 OLYKEKPIPEVO ApBpo Ttapouatdletal n pebBodoloyia rmov akoAouBribnke oe TPEIG LTTOBPUVXIEG
B€oelg ou evrtoriCovtal otig Alyddeg Nrooug otnv ZikeAia (4 Alyoboeg Nrjooug), oto mAaiolo Tou
Eupwraiko MNpoypaupatog ITACA. Ot péBodol apopolv oe Pwpudikd vavaylo otov 6ppo Cala Minnola
kat og 500 oLyxpova vavayla pe Tnv enwvupia “Carmelo Lo Porto” kat “Elphis I” avtiotoixa. lNvetal
avadopd oTIC TEXVIKEG TIOL XpnolyorolriBnkav katd tn Sidpkela TG pwTtoypadIkng TEKPnPiwong,
NG emneepyaciag Twv EIKOVWYV Kal TNG oLVBeong Twv TPIoSIACTATWY AVATIAPACTACEWY, EVW TIAPA-
TiBeTal Kal cLVOTITIKA TEKUNPIWoN TV TPIWV BEcewv. AKOAOLBWG, CLUYKPIVOVTAL KAl CUVEKTIPHOUVTAL
oL TPLoSIACTATEG ATIEIKOVIOELG TWV TPLWV vavayiwyv, OTIwG auteg mpoékupav arnd tnv diadikacia Tng
dwtoypappeTpiag kal anod tn Sie€aywyrn NG €pevvag Pe NXOBOAICTIKA pnxavrpaTta mToAAAmAwWY be-
opwv (multibeam survey). Ektipdral, TEAOG, N GNUAGCIA TWV TEXVIKWV TNG TPLOSIATTATNG ATIEIKOVIONG
otnv vroPpuxla apxaloAoyia.
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Evyenia Yiannouli

Imaging and the Project

The collaboration of experts and disciplines

rchaeological Shoreline Research (A.Sho.
A Re.) is designed in order to explore the dy-

namic confluence between cultures and
nature in the maritime landscapes of the coastal
zone. This type of research focuses on the study
of two indeterminate constants, namely the con-
ditions of the emergence of culture and its relation
to the natural history of the landscape. These two
are in flux and furthermore in a state of feedback
that is also indeterminate relating to the impulse and
priorities that are culture specific and also the rate
and type of change, natural or cultural, that is local
and unpredictable in nature. Yet, the more recent
archaeological discoveries indicate that this type of
concurrence is old, close, systematic and also per-
tinent. In fact, it is the new data on the coastal zone
that provide the platform for reorganizing received
knowledge regarding the spread of cultural traits or
the onset of incipient culture, as is the case of the
earliest up to date permanent settlement of Marou-
las on Kythnos in the Aegean Archipelagos’. In our
view, this particular example only serves to portray
the typically latent loop between coasts and cultures
impinging on our understanding of general history,
notwithstanding the horizons of incipience. We are
of the opinion that the understanding of the compo-
nents of the natural and the cultural systems of the
maritime front holds a key to the understanding of
history locally, regionally and comparatively.

Exploring the cultural significance of the coastal
zone requires a multifarious and interdisciplinary
research frame. This paper will discuss the main
tenets of this frame and its particular relevance to
the documentation now available through the filtered
applications of space technology. We shall also con-
tribute with a set of desiderata regarding a best fit
between Archaeology, Earth Sciences and Remote
Sensing derived from our field experience along the
SE coasts of the island of Kephallenia in the lonian
Archipelagos of Greece.
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Archaeological Shoreline Research (A.Sho.Re.) is
designed as a heuristic method of approach, in-
tegrating Archaeology and the Earth Sciences, in
order to identify, document and assess the dynamic
relation between cultures and nature in the peculiar
environment of the coastal zone?. It is a project of
the Department of History, Archaeology and Cultural
Resources Management, run in collaboration with
Dr. Yannis Bassiakos of the N.C.S.R. “Demokritos”
and Dr. Christos Anagnostou of the Hellenic Centre
of Marine Research (H.C.M.R.). It is intended to es-
tablish an interdisciplinary research methodology by
means of setting a basic investigation frame, inter-
secting Archaeology, Geology and Oceanography.
It further aims at providing a geo-archaeological
survey methodology of maritime landscapes as is
currently explored on the island of Kephallenia in the
lonian Sea. Research design draws heavily on ar-
chaeology and the geomorphic formation processes
in particular, such as geology and geomorphology,
palaeohydrology, geophysical and remote sensing,
sedimentology, characterization studies, bioarchae-
ology, palaeoeconomy and palaeoclimate, palaeo-
meteorology, maritime archaeology, GIS applica-
tions, absolute chronology. This is envisaged as part
of a growing forum of interdisciplinary discussion for
a novel understanding of facts in the Old World and,
by consequence, in Europe and beyond, following
the significance of coasts on shaping history from
its inception to the present day®.The corollary for
our purposes relates to the scale of such an inves-
tigation that needs to be site specific no more than
extensive and systematic, before it frames a place
in the global context of history.

Cultures and coasts as cases in point: global issues
and local configurations in continental and island
Greece

Exploring the significance of coastlines with regard
to the foundation and dissemination of archaeolog-
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ical cultures is a conception that is both pilot and
pioneering, regarding the role and significance of
cultures that are founded on, or with particular ref-
erence to the coastal zone. This type of research
hinges on a rapidly growing corpus of expertise re-
garding the bearing of shores, on the understanding
of local phenomena, as well as global issues of world
prehistory. The seas of the Greek Peninsula seem
to be particularly suitable for such an exploration.
They configure one of the most affluent hubs of the
Old World, in the intersection of three continents
with navigable rivers subsisting the Mediterranean
crossroads. This “bridge” of nature as much as of
culture has always featured in the explanation of
supra-regional or local events in the Mediterranean
culture sequences. Sea level changes and sea route
contacts are thus inbuilt in explanatory models of
major culture historical shifts, as in the movements
of human species from Africa to Asia and, via the Ae-
gean, to the European continent* or, more recently,
the spread of “Neolithization” from East to West.®
According to received opinion coastline (and river)
contacts are thus inbuilt in the available models of
the major cultural shifts of the Old World, be it in the
form of the “Out of Africa hypothesis” for the spread
of the Palaeolithic or the “Anatolian hypothesis” for
the spread of the Neolithic®. Historical understanding
and coastal history are then inextricably linked at the
local scale as well as the global frame. The paleoge-
ography of coastal formation is then tantamount to
the data of archaeology. If locally skewed, then the
bare facts and processes of a regional and supra-re-
gional consequence are also distorted.

This nexus most eloquently applies to the Aegean
culture sequence. The major sea level rise following
the Last Glacial Maximum, along with tectonism and
other processes, provide a post-quem for the type of
submerged evidence latent in the current and crucial
gaps of culture history, events and processes. Key
sites of Stone Age Greece, such as the Epi-palaeo-
lithic Ouriakos on Lemnos in the NE Aegean’” and the
aforementioned settlement of Maroulas on Kythnos
in the Cyclades, highlight the seminal role of the
seas for the investigation of cultures on a region-
al level through time. Maroulas, being the earliest
permanent habitation settlement so far recorded, is
interestingly coastal and currently semi-submerged.
Similarly, Ouriakos is currently the earliest Epi-pa-
laeolithic site on the coastal zone in this region. But
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this process seems to be at work in the riverfront,
too. The high-density maps of Neolithic sites around
the Thessalian Peneios and its tributaries, Thessaly
itself facing the central Aegean, corroborate the role
of river courses in relation to sea route contacts for
the investigation of cultures locally, regionally and in
the long term?®.This is not to confound conveniently
and simplistically the earliest trait with the traces
preserved on coasts. Rather, the discussion intends
to bring coastal investigation to the fore in order to
understand human presence diachronically, while
rendering shoreline research a major component to
address the unsettled issues of current questioning.
For instance:

+ Searching for the Palaeolithic Period in the Aege-
an: Is it a gap of history or merely archaeology? Re-
cent research on Lesvos in the NE Aegean identified
Rodafnidia, a site with Acheulean and Levallois in-
dustries typical of the Lower and Middle Palaeolithic
found in the rich flood and fluvial deposits 1 km. NE
of the Kalloni Gulf 9. The find, so far unparalleled in
Greece according to the excavators, would naturally
beg the question. Is the Lower Palaeolithic in partic-
ular, or at least a certain part of it, quietly spreading
on an as yet unidentified isobath?

» The extent and type of Mesolithic habitation. Does
it exist beyond the sporadic finds? Where? Of what
type or how persistent or continuous? Is it signifi-
cant that a fair amount of the Mesolitic is found in
the central Aegean, on coastal Crete and also in the
lonian Sea, mainland and island'®?

» The process of “Neolithization” in the Aegean
islands and the spread of Neolithic cultures. How
early, how independently, of what type, a spread
from Mesopotamia or a local network of contacts?

« Site density distribution during the Neolithic — Early
Bronze Age transition. Do high and low densities,
respectively, correspond to a historical reality?

» The foundation of major Early Bronze Age centers
(e.g. sites with House of Tiles or monumental struc-
tures in the Peloponnese). Does proximity to a coast-
line play a role in the choice of major settlements
preserving the onset of monumental architecture in
EH Il (e.g. Lerna, Akovitika, Aegina and also Tiryns)?

This situation is hardly changing in the subsequent
periods of Greek Prehistory. The Minoan “Thalas-
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socracy”'! applies to the earliest palatial culture of
Crete with a bearing on the subsequent Mycenaean
in the wider Mediterranean context. The maritime
routes and in particular the LH IlIC phase in the lo-
nian and the Adriatic withhold the comportment of
the tottering Mycenaeans, while keeping the turmoil
in the Aegean temporarily at bay™.

This indicative selection of examples portrays some
basic archaeological facts and gaps spanning the
entire sequence of Greek prehistory without being
confined in it. Major cities and ports of the historical
periods, such as Aegina and the ports of Corinth'
and now the southern flank of Poros peninsula in
Kephallenia, are to a certain extent also partly sub-
merged. That means that eustatism and isostat-
ic movements, along with other local processes,
configure the maritime landscapes irrespective of
any particular period of time or region and place in
mainland and island Greece.

It is then evident that Archaeological Shoreline Re-
search needs to provide a ground for epistemology
in archaeology and in particular theory building and
method testing pertinent to the conditions of the
coastal terrain.

On matters of theory, method and the geo-
archaeological survey

We have thus conveniently summarized these con-
cerns under the General and the Methodological Ob-
jectives that follow, the geo-archaeological survey
featuring as a particular sub-set of the latter:

General Objectives

The general objectives of our research are thus
three-fold:

a) Discuss theoretical issues relevant to the study
of maritime landscapes. The epistemology of the
maritime front is currently a big lacuna mostly filled
in by ethnographic analogy. Such a frame of dis-
cussion is badly needed, given that the debate is
necessarily held among experts from the different
strands of the Natural Sciences and the Humanities.
Both ends are concerned with the phenomena of
the long term that occur at an indeterminate rate as
well as form through time. Both are concerned with
processes on the local and the regional levels. How-
ever, the global scale of the earth sciences may be
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informative in archaeology and so the understanding
of history only when sufficiently corroborated by
irrefutable and locally demonstrable specifics. The
relation between the local and the regional level as
prerequisites for supra-regional comparisons are
basic for grasping the human condition, although
we as archaeologists have not always set out clearly
our elemental units of reasoning. Are artifacts and
their attributes, e.g. styles of pottery, of the same
order for the understanding of culture as it is an as-
semblage or in fact the unit of a settlement? Ethno-
graphic analogy in archaeology, along with loans
from other fields of study, are meant to shed light or
simulate the processes that gave rise to culture in a
compound natural setting, such as the Cyclades™.
It so happens that the scale of investigation itself is
as fundamental in archaeology as it is inseparable
from the emerging nexus between cultures and the
fluid setting of lands of the waterfronts. It has been
argued that the navigation routes and settlement
in the 3™ millennium B.C. gave rise to the distinct
cultural traces of the Early Bronze Age of continental
and island Greece'®.

b) In view of the above it is then necessary to work
on a common methodological lingua relevant to both
archaeology and the earth sciences, transcribing
the local scale and the long process pertinent to
both. We need to work on the selective filtering of
those earth science data relevant to sustaining the
archaeological documentation, while denoting the
importance of the local scale to the earth scientist.

c) It is paramount for archaeology to establish a set
of methods for the cultural study of shores in order
to assess the coasts from the point of view of his-
tory. The methodological apparatus should include
an archaeological survey methodology adopting
what is culturally relevant from the earth sciences,
while adapting it in a scale that is appropriate and
significant to the understanding of the process and
causes of human history.

Methodological Objectives

Notwithstanding the significance of the local scale
for the understanding of culture, this type of investi-
gation requires generic and supra-regional tools of
practice. They need to be variable and encompass-
ing in order to let the local process, natural or cultur-
al, emerge uninhibitedly. Our research indicates that
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the peculiarities of the coastal zone need to address
concurrently:

a) The primary definition of coasts or in effect the
palaeogeographic evolution processes that gave rise
to the particularly local configuration.

b) The environmental reconstruction of coastline
sequence through time. This is important for archae-
ology, given that coastlines are considered to sustain
the richest form of bio-diversity, a condition evidently
pertaining to nature as much as to culture.

c) This compendium of data needs to form the back-
ground of the natural setting, itself a parameter of
history and in particular the long scale of it. The An-
nales School of thought is an example of the role of
the Mediterranean waters, the sea, the rivers and
the lagoons, and their bearing on the history of the
surrounding lands from the Palaeolithic inception to
the Neolithic dispersal and beyond.

The geo-archaeological survey

The situation raises the need to develop a survey
methodology pertinent to the natural continuum
between sea and land through time. Although the
discussion needs to account for the data in a locus
or region, our aim is to produce a set of methods
applicable to nature and culture, irrespective of their
specific configuration in place and time.

In view of the more recent syntheses on archaeolog-
ical method and practice'®,A.Sho.Re. is developing
an interdisciplinary survey methodology designed
and geared towards the geo-archaeological doc-
umentation of the coastal zone so as to provide a
frame for:

a) A research infrastructure common to both ar-
chaeology and the earth sciences.

b) A systematic and extensive documentation of
geo-archaeological data conducted in a scale per-
tinent to culture.

c) A system of transects following coastal morphol-
ogy that records data on geomorphology, soils and
rocks, land use, vegetation, ancient remains or other
remains, along with standard documentation, such
as photographs and GPS recording.

d) A type of fieldwork to be conducted concurrently
on land and sea, thus addressing the terrestrial and
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the marine components woven with the respective
cultural traces.

The conception complies well with the actual for-
mation processes of coastal sequence that need to
be locally identified. A most significant difference
of this approach compared to other major projects
currently under way relates to the conception of
coasts as dynamic systems, whose peculiarity af-
fects anthropogenic involvement in ways that are
not historically predictable or constant. Although
this system needs to be studied at a local or region-
al scale, our preoccupation is not confined within
purely local finds, such as a partly submerged site
or a particular shipwreck.

Satellite imagery and Archaeological Shoreline
Research: a compendium of common interests

In view of the above, space technology is not merely
relevant but particularly geared as a means to glean
through a refined version of the existing picture,
while providing a check for fieldwork data as well
as fieldwork research design and further hypothesis
testing. Space technology may be embedded in
Archaeological Shoreline Research on account of
its inbuilt potential to provide an overarching depic-
tion of the terrestrial continuum between land and
sea in its current form in sufficient detail. It is then a
relevant path towards the systematic and extensive
study of the marine and the terrestrial components of
coastal stretches. In view of the application of space
technology in the marine environments of Europe'”,
one may translate its relevance in archaeological
methodology in the following topics:

1. Remote sensing may assist the establishment
of a common methodological lingua between ar-
chaeology and the earth sciences on account of its
inbuilt potential to conduct interdisciplinary research
on a multilayer and comparative basis. This in turn is
useful in conducting fieldwork, in assessing cultural
traces in their natural setting and in procuring a scale
of investigation that is not skewing the specifics ap-
propriate and relevant to the scale of history.

2. Space technology is the means par excellence
to supplement the archaeological research, surveys
in particular, in shallow waters. Submerged data
convey a skewed picture of reality, while survey data
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falls within a wide range of chronology and types. Al-
though primary sensory perception is here invaluable
as much as irreplaceable for archaeology, satellite
imagery may provide a snapshot of the immediate
and the larger context of all the particular cultural
traces. It is the platform par excellence to under-
stand the geo-archaeology of shoreline terraces in
shallow waters in the form of a continuum in a clear,
direct and comparative basis.

3. It is new technology that does not render pre-
vious forms of documentation obsolete. Thus, it may
embed previous data or supplement information on
the landscape and its features in narrowly defined
time and place zones combining well with the more
traditional and still invaluable tool of aerial photog-
raphy, including plain photographs. In fact, satellite
imagery and consecutive sets of aerial photographs
are complementary paths for reconstructing the his-
tory of the landscape and possibly the features of
archaeology. This applies in particular to the cultures
at the waterfronts, be they river, lagoon or coastal.

4. It is appropriate for supplementing the prima-
ry record of archaeology and the primary sensory
perception of coastal stretches with additional data
sets, as in geomorphological, geographical or bi-
ological, over a considerable expanse at different
scales.

5. It provides a powerful means for mapping con-
currently on land and underwater and potentially a
common geo-archaeological map of reference.

6. Shallow waters constitutes the realm par ex-
cellence to calibrate and refine the images of remote
sensing via the multifarious data of archaeology and
the varying conditions of recovery and preservation.

7. Satellite imagery is relevant to all chronolog-
ical periods in archaeology and all types of cultural
traces including the present, coastal configuration
being constantly under way. It may potentially rise
as a platform to alert public awareness regarding the
sensitive riches of the coastal zone that require ur-
gent, serious and unmitigated respect and attention.

A.Sho.Re. 2011-2013, the island of Kephallenia:
laying hands on a problem of the coastal front

The project on the island of Kephallenia is both pilot
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and pioneer in its conception to study the nexus
of coasts and cultures in the long term of history
as well as the actual terrain of fieldwork. The rea-
soning briefly sketched in the foregoing sections
partly served as a background preceding the work
in the terrain. While relying on previous work on the
island'®, our contention is that the coastal terrain per
se, including the sequence of palaeo-shores, forms
a distinct parameter of understanding the different
scales of culture and local history.

The survey on the coasts of SE Kephallenia stretches
over a considerable line from Pacheia Pounta, itself
south of Sami on the east coast, down to Lourdata,
a village of the homonymous bay of the southern
coast (Fig. 1). Modern Lourdata is located roughly
midway between Krani and Pronnoi, respectively the
city-states in the western and the eastern parts of
Classical Kephallenia.

The modern ports

For our purposes the research area is well chosen
on a number of counts. Two out of the three major
ports of the island, Sami and Poros, are situated on
the east coast, Sami lying westwards of southern
Ithaca, while Poros overlooking the seas of Echi-
nades to the north and the Gulf of Patras forming a
deep eastward strait right across. Kephallenia, being
the largest of the lonian Islands, is also dotted by
numerous smaller ports, now of secondary and local
or even tertiary or seasonal importance. The only
major port apart from Sami and Poros is to be found
in Argostoli, the modern capital on the western flank
of Krani in the deep gulf formed by Krani itself and
the district of Pali in its west (Fig. 1a-b).

Even a cursory glance at the map sets Sami and
Poros immediately apart. Both are set in the east
pointing to the importance of the lands across. Both
enjoy a range of visibility quite unthinkable for Argos-
toli that is tacked away in the salt-lake of Koutavos, a
sort of sea gully with a sharp southward twist to nest
the modern city and the port alike. Of the three major
ports, it is only Poros that is not engulfed in the deep
recess of a long bay, being rather exposed to and
frequently battered by the unfavorable northeasterly
winds, while at a breadth’s distance from the long
corpus of continental Greece stretching either side
of the deep Gulf of Patras. Despite being a shallow
recess at the mercy of the northeasterly winds, Po-
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Peloponnese

Fig. 1. a. The island of Kephallenia in the context of the lonian Sea, b. Including the major landmarks, mountain ranges, the ports and the
coastal survey from Pacheia Pounta to Lourdata.
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Fig. 2a-b. Sea currents in the Aegean and the lonian Seas compared to the location of the three major ports of Kephallenia (based on data
after Agouridis 1997, Fig. 2).
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From Pos: 38" 08' 43.35To Pos: 38" 06" 30.3354" N, 20° 38' 26.1682" E
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From Pos: 38" 08" 45.91To Pos: 38" 11" 23.0675" N, 20° 27" 51.4748" E
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From Pos: 38" 08' 43.43To Pos: 30" 08' 13.0375%" N, 20° 29' 25.9816" E
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Fig. 3. Comparative subsidence between the areas of Pronnoi and Krani. a-c. Including the port of Argostoli in the west,
d. Within the general geological context.
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ros is nevertheless most conveniently reached from
the south aided by the natural northward currents
along continental Greece and the lonian Islands to
the west (Fig. 2a-b). Regarding ease of access from
the southern seas, however, Poros exhibits certain
unexpected defensive qualities. The visibility from
its natural southern boundary, the promontory of
Pronnoi or Sarakinato, spreads over the entire N-S
sea route axis plus the mouth of the Patras strait, the
port itself remaining at bay until one actually goes
past it or turns west to face it.

Last but not least, the coastal contour of Pronnoi is
the only basis roughly midway between Ithaca and
Zakynthos in the lonian Sea and at the same time
central Greece and the Peloponnese. The port of
Poros in the district of Pronnoi is the middlemost of
the three major ports following the coastal contour of
Kephallenia. It features regularly on maps, including
navigation maps, of earlier and later eras down to
Miliarakis and Partch™.

The land and coastal morphology

This sort of variability in the location of modern
ports is generally traced in the coastal contour of
the southeast. Land above sea level is considerably
higher in this part. Mt Ainos or “To MeydAo Bouvo”,
the highest mountain of the island is rising more than
1.600 m. a.s.l. in an oblique NW-SE alignment in the
central part of the south and roughly in parallel to
the forbidding peaks of the Atros range along the
east flank south of Sami. Comparing the contour
elevations between the two extremities of south-
ern Kephallenia, Pronnoi in the east and Pali in the
west, reveals that the overall rate of subsidence has
been greater in the west rather than in the east (Fig.
3a-c). Coastal geomorphology is also variable. The
eastern coasts are generally rugged and precipitous
immediately bordering the sea, of rocky and pebbly
beaches whenever these are encountered, rich in
rock-shelters and also ravines, fissures and chasms
with water still dripping on land and into the sea and
often solidified. The ruggedness gradually recedes
in the southernmost part of the east coast, where
sandy beaches abound, although it is interesting
to note that they are not all equally hospitable for
navigation. The stretch between the southeastern
extremity and Lourdata, being the final one in our
research area, is as variable. A terrestrial zone fol-
lowing gently the fall of Mt Ainos foothills to the sea
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coast defines a rather serene bay in full front to the
isle of Zakynthos directly in the south and not too far
from its northernmost peak (Fig. 3d).

In other words, coastal morphology is greatly varying
along the long stretches of the southeast, while con-
veniently related to the surrounding sea routes there-
in, including gulfs and straits with flowing peripheral
visibility to the north, east and south. This provides a
suitable basis for researching the traits of history in a
highly diversified, yet contained environmental zone.

Addressing the issues locally

This project is still in progress. The area so far sur-
veyed extends to about 25 km. of coastline se-
quence. Limestone and pockets of local soils, such
as grey, yellow and red sediments may be said to be
typical of the terrestrial surface above current sea
level. Our survey has located finds, including few
pottery sherds, in areas that are expected to yield
none, such as slopes with severe precipitation and
abrupt ruggedness. Finds have also been recovered
in areas of alluvial deposition, admittedly in great-
er numbers and of greater diversity regarding the
different classes of artifacts and their chronology.
Although the significance of certain finds may be
inversely analogous to their numbers, we are here
going to focus on coastal Poros instead, a much
frequented and well-known and researched region
of archaeological interest. We shall discuss a sin-
gle case of the maritime front that portrays the pro-
cesses at work regarding the formation of a genuine
geo-archaeological stratigraphy, affecting nature
while involving the material culture of the past as
much as that of the living present.

The modern port is a heavy and solid construction
built directly on the humble fishing anchorage of the
1930s with the remnants of a quay naturally protect-
ing from the NE (Fig. 4a-b). The original setting is
thus difficult to observe, let alone inspect, archae-
ologically or otherwise. Our survey on either side of
the modern port has nevertheless produced finds of
different types and evidently chronological periods.
Some are interestingly in situ or presumably not too
far from their primary context. Surface finds include
artifact scatters, wall fragments, stone plinths and
the odd rock hewn feature. Artifacts include lithic
industry, mostly flake technology and cores, of the
same sort that abound in the flint pebbles on the
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hinas _rock outcrop

« Sarakinato

Fig. 4. a. The anchorage of Poros in 1938, b. The modern port. The
substructure of the old quay is still partly visible under the west-
ernmost (the left) quay of the modern port. Vochinas, the outlet of
the Poros Gorge, is shown to the north at the far end of the map.

modern beach (Fig. 5). The lithics in this narrow re-
gion scatter down to the seafront north of the old
quay, evidently sprayed by the course of Vochinas,
the local name for the Poros Gorge. This is a sea-
sonal torrent, a sort of conduit of the local ravine
washing into the sea floor on either side of the gorge.
Flake industry thus scattered may not be dated nar-
rowly within the mature phases of the Stone Age
and perhaps even later. However, what appears to
be flint by-products are found cemented at different
heights on the rock outcrop north of the quay, thus
setting the platform for dating in relation to the su-
perimposed notches of this very formation following
the processes of coastal configuration. On the other
hand, the stone plinths recovered are typical of the
historical period, the centuries B.C. or A.D. and so
are the pottery sherds, some also in cemented scat-
ters in close proximity. A particular wall fragment
provides an immediate, albeit partial, reading of the
situation. It is found in the same horizontal as the rest
of the loose finds and the cemented pottery sherds,
being entirely covered by the alluvial fan spraying
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either side of Vochinas. It is clearly part of the sub-
structure on which the modern resort was built in the
second half of the 20" c. The wall fragment, its base
being now preserved at current sea level, is located
close to a series of notches less than 100 m. to the
south, found both at current as well as above cur-
rent sea level (Fig. 6a-c). The geomorphic features
close to these ancient remains indicate a series of
natural upheavals, evidently affecting the place and
probably the area well beyond that spotted by the
notches. This is a complicated no less than genuine
geo-archaeological problem documented in a series
of interconnected horizontal and vertical strata. The
issue has now risen in the form of a well-defined
problem that may not be finally set prior to a joined
reading of all the aspects here concerned, including
the assessment of data on absolute chronology.

What is immediately at hand, however, may be sum-
marized as follows:

i) Architecture and artifact scatters of the historical
period predate the alluvial fan on which the mod-
ern resort was subsequently built, lithics being
still washed down to the seafront as part of the
ongoing alluvial of the torrential Vochinas.

ii) The archaeological data are associated with geo-
morphic features, indicating severe natural up-
heavals affecting the preservation and visibility
of the current archaeological picture.

iii) The location of finds in situ and in cemented form,
along with the wide chronological span generally
implied, conforms to the range of the key sites
of greater Poros, while transposing its front to
the current seafront. The situation thus calls for
a close geo-archaeological monitoring of mate-
rial culture documentation. However, its minute
features that are crucial for historical explanation
are not satisfactorily conveyed in mapping that
is sufficiently informative to the earth scientist,
although such information is also necessary to
archaeology. Figure 7a-b essentially conveys the
same type of data, differently transmitted owing
to the differences in the visual coding chosen
amongst a vast array now available. Although
the subsidence of Pali compared to Krani is gen-
erally depicted, this very same scale does not
sufficiently inform on the degree of precipitation
on coasts or other types of coastal formation, in-
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Fig. 6. A wall fragment with its base found in situ at current sea level in the vicinity of notches at current as well as above current sea level.
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cluding the isobath sequence. Similarly, the latter
is usually perceived in its currently submerged
static state and certainly in dissociation from its
original context of terrestrial/marine sequence,
such as that already outlined in the example from
Poros, a state relevant to culture at any one time
and place (Fig. 8).

Archaeological Shoreline Research and Satellite
Imagery: A short list of desiderata

It is then evidenced that documentation and map-
ping of various types of data in different scales and
levels of resolution are necessary prerequisites in
the process of coastal research. Satellite imagery
will most usefully supplement shoreline research as
an integrated platform to investigate the seascapes
data and in particular the natural, the cultural or other
methodological issues, including the visual com-
ponents of information. The following short list of
desiderata is drawn from our fieldwork in Kephallenia
during the field seasons 2011-2013.

(i) Natural components

Coastal typology: Coastal typology is a formation
of the long term, resulting from the impact of many
different processes, sudden or gradual and more
often in combination. These processes are locus
specific in the narrowest possible sense and so of
extreme importance to the researcher of the material
culture of the past as well as the present. Some of
these processes are closely related to local features,
such asrivers, torrents and the sea currents that per-
tain locally. The basic geomorphology of the coastal
terrain, say sand, pebble, rock, linear clastic, lagoon
or any combination relates to the material cultural
evidence in the following ways.

i) The palaeogeographic sequence of the coastal
terrain is paramount, if not tantamount, to the
understanding of the respective cultural context
in its original formation.

i) Coastal formation and typology is a necessary
background in any site prediction modeling, and
in particular site preservation and site visibility
modeling.

iii) Coastal history is necessary in order to assess
the presence/absence of archaeological data

154

Imaging Archaeological Shoreline Research (A.Sho.Re.)

in a particular region. It follows that the scarce
amount of data recovered in areas that expect to
yield none is in inverse analogy to its quantitative
importance, but in direct analogy to the historical
significance of the actual type recovered.

Geomorphology: Geomorphology complements
the data on coastal typology and landscape history.
Basic formation processes, as in alluvial, colluvial
and aeolean, along with the local types of sediments,
are here complementary documentation relating to
the interface between nature and culture outlined in
points i-iii above.

Types of rocks and fossils: This particular
sub-heading corresponds to the standard geolog-
ical/geomorphological background. The identifi-
cation of fossils is paramount to coastal research,
be they currently submerged or terrestrial finds.
Biological fossils of this kind may potentially indi-
cate sea level and its chronology at any period of
time, archaeological and of course geological. The
chronology of the Marine Isotope horizons pertains
to the global models of land formation. However, this
is significant locally because it testifies to the history
of the landscapes in a cultural context or in a context
preceding the emergence of history (i.e. the human
presence) as it is known at any one time.

Topography: It supplements the previous data in-
forming on the terrestrial relief and its close interface
with water, saline or otherwise. It provides data in
relation to the identification, the length and issue
of streams and river courses, including the tributar-
ies (past and present). On the identification of lakes
or ponds and basins, on lagoons, on marshes, on
swamps and the various types of bog-land, notwith-
standing the standard scale of relief from mountains
and hills to gorges, ravines and chasms.

Types of vegetation: It is necessary to convey the
distinction regarding cultivated (and cultivable), arid
and natural in its respective basic forms: e.g. pine
woods, deciduous forest, makia vegetation. Culti-
vation, deforestation, erosion, alluviation, tourism
and public works may significantly alter the natural
setting and thus the respective environmental con-
texts of the archaeological evidence.

The Marine-Terrestrial continuum: It is of the ut-
most importance in coastal research. It should relate
to all the above in their submerged sequence, while

ENAAIAXIIl @ 2018



Evyenia Yiannouli

Imaging Archaeological Shoreline Research (A.Sho.Re.)

Archazological Shoreline Reszarch
Kephallenia: Topographic Map

- s ] 3 0 6 Kilometers

Archaeological Shoreline Research
Kephallena: Topograplue Map

Fig. 7. Topographic map of the Island of Kephallenia.
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Fig. 8. Topographic map of the area of Pronnoi on the Island of Kephallenia, including the corresponding isobaths (right).
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clearly informing on the analogous data regarding
marine flora, sea bottom surface and isobath se-
quence. Knowledge of the marine-terrestrial con-
tinuum subtracts current sea level, being conven-
tional and contingent in relation to the morphology
of periods significant to the data of archaeology.
Experience with the land data outlined in the pre-
vious sections will be useful in identifying and/or
calibrating their submerged equivalents. Conversely,
the identification of submerged data will provide the
necessary platform to calibrate the material culture
images of remote sensing. Our survey on Kephal-
lenia has produced cultural traces of considerable
variation, the most extensive so far being the sub-
merged flank with features spreading for ca. 2 km.
south of Poros.

Visibility: Measuring visibility is a basic parameter of
documentation. Visibility is yet another locus specific
factor. It is also environment specific, sensitive to
light (i.e. the direction of sunlight rays in relation to
time of day and local weather patterns), to the dif-
ferent seasons, to the absolute depth in relation to
the type and state of the submerged relief as well as
the type and spread of vegetation (itself dependent
on seasonality as well as anthropogenic factors, i.e.
fishing, sport, army, industry, tourism and pollution).

Depth: Depth is important at all counts, including
deep-sea waters and its relation to ship wrecks.
Shallow waters, however, are pertinent to coastal
research of all periods and also to the coastal nav-
igation patterns of all periods. In the Greek seas,
coastal navigation is paramount, while visibility in
shallow waters may be satisfactory up to -6/8 m.
deep. In effect shipwrecks themselves are meant
to be understood not only in relation to the ports of
departure and arrival, but ideally in relation to the
route thus suggested, in all likelihood close to the
corresponding piece of land. However, departure
and arrival points, the actual spot of the wreck and
the navigation route thus reconstructed are all ter-
restrial marks that are best conjoined by reference
to the synchronous coastal terraces. Sites or ship-
wrecks are signs of culture in direct relevance to the
seascape of shores.

(ii) Cultural components

They include all that is manmade, as in structures,
features and artifacts in various conditions of pres-
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ervation and recovery. Variability is here expected on
account of the fact that the modern coastal stretch-
es are not necessarily of the same morphology as
those of any period of the past. It follows that the
data expected are not necessarily marine or even
maritime in character, although these are naturally
included. From an archaeological point of view there
is no standard prediction of the expected types of
data in a narrow sense, themselves dependent on
the types and rate of the palaeocoastal formation
that ultimately affects the material record, including
its original context, state of preservation and current
degree of visibility. This is not to say that certain
types of cultural traits or data from certain periods
may not predominate over others in a given region.
Some finds, such as structures and features, may
be found in situ, even if at or in the water. Artifacts
are not generally in situ but in surface scatters. Rel-
ative densities of artifacts may be observed, while
a good number is found in cemented form and so
potentially in situ or close to its original place of use
or deposition. This is an asset of coastal research
compared to the conventional survey of lands. What
are essentially surface finds may thus provide infor-
mation close to that yielded by stratification in an
excavation, absolute chronology in particular and
general context at different times.

Shallow waters are a mixed blessing in this respect.
Although the material culture in shallow depths
greatly suffers from the dynamics of waves and cur-
rents that are here more forceful and so destructive,
our fieldwork has produced evidence of cemented
artifacts of stone and clay. It has also indicated that
structures made of stone and/or clay do not neces-
sarily “disappear” dissolving in the water, for they
were found preserving the trace of their disintegrated
contour even if in shallow depths (Fig. 9). Converse-
ly, stratigraphy in situ, be it cemented or typically ex-
pected, has been recovered on the current maritime
front mostly in rock shelters, the occasional rock
hewn hut or simply in the open air.

Other distinctions: It is then evidenced that a multi-
layer type of documentation of the natural and cul-
tural data concerned is here in order. It follows that it
is of utmost usefulness to be able to distinguish be-
tween natural and anthropogenic formations. Shape
is one template to go by, but the state of material cul-
ture preservation under water, being volatile, may be
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Fig. 9. Structures in shallow waters south of the Poros Port. The image on the right depicts two stone plinths at right angle.

often misleading and, more often than not, skewed.
A further check on shape is the ability to distinguish
qualities of texture. Wood, clay, metal and sediment
(in the form of breaking the continuum of sea bottom
surface) being typical material culture traces require
the primary focus of attention. Texture distinctions,
however, also relate to the natural formations, such
as limestone, sandstone or sand or combinations of
all, which more closely resembles the real picture.
It follows that distinctions regarding the textures of
natural formations compared to the cultural ones are
of the utmost usefulness.

For instance, a stone structure that is of different
geological identity compared to the immediate en-
vironment may be a product of culture rather than
nature as often expected in a typical terrestrial con-
text. Distinctions on texture in other words usefully
relate to the natural configuration of seacoasts and
their sequence in shallow waters as they relate to the
material culture manifested in relation to the partic-
ular environmental context.

On Method and Visualization

Compatibility, Flexibility, Simplicity: We contend
that shores are paramount to the understanding of
cultural traces on them as well as either side of the
sea front at any period of time. A system of approach
is here in order, notwithstanding the methodology of
prediction and depiction of the multilayer corpus of
information.

The short list of desiderata is a step towards an
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interdisciplinary documentation of the nexus be-
tween cultures and seas in their original context,
compounding a significant amount of complicated
and multifarious information. It is an encompass-
ing and sophisticated means of interdisciplinary re-
search that will be effective to all parties concerned
if it accounts for the standard and the modern forms
of documentation, such as:

Compatibility: Modern documentation requires sys-
tem compatibility. Remote sensing data needs to be
compatible with a GIS platform of documentation, as
well as other forms of data handling, be they modern
e.g. d-bases, 3-D modeling, or traditional, e.g. aerial
and plain photographs.

Scale of documentation: Our fieldwork on Kephal-
lenia indicated that it is fruitful to account for data in
different scales regarding the different types of infor-
mation recovered and conveyed. We have found that
scales 1:50.000, 1:5.000, 1:1.000, 1:50 are neces-
sary, although at times differentially used. A bone of
contention for remote sensing in archaeology is the
ability to produce orthomaps depicting the material
evidence in its immediate environmental context in
the above scales in the highest level of resolution.
Needless to say that it is important to convey ac-
cordingly the marine-terrestrial continuum data sets.

Pixel size: A best fit is needed according to scale,
the clearest the best.

General: The overall end product being of high-
ly complex structure should also be simple and
straightforward to use.
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Postscript

+ ITACA Project assembled a considerable amount
of expertise from science and the humanities in or-
der to document the multifarious data of coastal
archaeological evidence. A WebGIS system is now
available, combining different types of geo-spatial,
marine and archaeological recording techniques,
whose qualities, complementarity and compara-
tive fit were tested in the documentation of different
types of submerged data in different environmental
conditions. Shape and colour detection techniques
as well as 2-D and 3-D data modeling may be pro-
cured in the context of a relative bathymetry map
through the “Location and Monitoring Service” thus
provided. This is particularly useful for all End-Users,
while invaluable for foundation research strategies,
regarding the reliability of certain techniques or a
specific combination of techniques in given condi-
tions, including the unexpected ramifications related
to a number of outcomes.

* In view of the foregoing discussion regarding im-

aging Archaeological Shoreline Research, the anal-
ysis of test and trial cases of ITACA presents numer-
ous issues of considerable methodological advance
and, also, further consideration.

+ First and foremost, it appears that the suitability
of Multispectral Bathymetry images is hard to chal-
lenge with regard to imaging the benthos that is the
context of archaeological investigation. Raw satellite
multispectral data yielded information in a level of
spatial resolution satisfactory to archaeology (2 x
2 m.), particularly in shallow depths (up to -20 m.).
Metadata processing requirements, such as georef-
erencing, the geometry of the sun rays or the viewing
angle and clear atmospheric conditions, rather spec-
ify the (surmountable) parameters to be embedded
in an effective input map. At the same time, a syn-
optic view of the local and the regional scales are
thus readily comparable. On the other hand, SAR
(Synthetic Aperture Radar) bathymetry images, be-
ing dependent on a good number of preconditions
and opportune environmental conditions, the sea
current theory model featuring prominent, convey
sea bottom images with varying precision pertinent
to archaeology, at least for the Mediterranean.

« ITACA Project successfully combined edge tech-
nology with standard means of documentation. This
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is cogently illustrated in all cases from Greece and
Italy. As a result, in the Glaros and Metohi sites of
the Pagasetikos Gulf, optical bathymetry images,
geoacoustic survey data and standard surveying
of field-measured isolines converged significantly,
particularly in depths up to -2m. Similarly, relevant
sonar and satellite induced data from three lItalian
sites, Cala Minnola, Elphis | and Carmelo Lo Porto,
presented a more or less satisfactory fit, although
the acoustic profiles generally conformed closer to
the actual entity investigated compared to the sat-
ellite bathymetry profiles. SAR images, on the other
hand, produced varying results. They generally con-
veyed poorly sea bottom, even when corroborated
by Sentinel 1 data, despite the shallow depth (up to
-10 m.) of the inspected area, although in the trial
case of the Messina strait SAR images correspond-
ed well with satellite data in deeper waters ranging
from -60 to -280m.

+ Despite the varying results obtained by SAR, we
are inclined to think that the images so retrieved (i.e.
detecting sea bottom topography by reference to the
atmospheric conditions pertinent to the sea surface)
could have an unexpected impact on archaeology.
To ascertain so, it is necessary to i) confirm that sea
currents are indeed absent from the two dissimilar
geographical and environmental settings in Greece
(Metohi of Pagasetikos) and Italy (the Egadi Islands)
and ii) document the impact of site preservation
when sea currents are absent, particularly in rela-
tion to site depth, type of site and chronology. The
inverse situation of strong sea currents, as in the
Messina strait, invites for a similar call. This is an
opportune moment for archaeology to study the
effect of post-depositional processes on different
types of data in different sub-aquatic conditions.
The discipline entirely lacks a comparative basis
of data preservation particularly in the nearshore,
where wave dynamics is generally forceful and so
destructive of cultural traces, hence data survival
and recovery.

* The shape and colour detection algorithms that
were employed and tested by ITACA Project were
designed to account for a number of variables simu-
lating the different conditions of archaeological data
identification and recovery, such as rotation, scale,
translation and partial or imprecise shapes. The ap-
plicability of certain techniques used for particular
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purposes was noted (e.g. Fuzzy logic algorithm re-
trieves shape independently of colour). The range
of compatibility between different techniques (e.g.
the shape detection techniques are not compatible
with SAR images) and the range for improving the
results derived from certain applications (e.g. the
ratio of false positives derived from colour or shape
detection algorithms) were further denoted.

+ Although the current state of the system consti-
tutes a methodological break-through regarding the
range of techniques employed, including shape- and
colour-detection techniques via aerial and satellite
images, it is desirable to think that a future chal-
lenge for ITACA would be to fuse geological data
and coastal formation processes in the available
format. The impact of the terrestrial component is
paramount as much as the atmospheric and the
marine ones regarding coastal formation. Such
processes pertain to all coasts irrespective of type,
geography and environment, being constantly in
action, although of indeterminate frequency, type
and effect. They may originate at a considerable
distance from the shoreline itself, while generating
the changes at its front as well as the contingent sea
bottom structure and relief, particularly in shallow
depths. The classic case of sedimentation seems
to beg the question. Given that multispectral images
may generate maps in scale < 4m for multispectral
and < 1m for multichromatic sets, the mapping of
geological and geomorphological formation pro-
cesses, including the transient zones, as in lacus-
trine and swamps, would embed the sub-aquatic
data in relevant context.

« The monitoring of an ongoing process would be
nothing short of an interactive documentation ar-
chive, cogent with the general site mapping and
monitoring concerns of the project. ITACA is ex-
pressly concerned with the overall management of
sites, an aspect that was not touched upon by our
“Short list of Desiderata”. “Data Fusion” in a coor-
dinate grid and the “Management and Operation
Service” allowing for structuring an “Archaeological
Occurrence Risk Map” and a “Risk Map for Vulner-
ability and Danger” combine the interactive and the
long term perspective into the application.

Our discussion on maritime Poros in Kephallenia is
an indicative fraction of the nexus between culture
and nature that is typical of data identified via a walk
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and snorkeling survey along a shoreline expanse of
ca 25 km., consisting of both terrestrial and sub-
merged lands up to a depth of ca -6/8 m. It also
indicates that the long scale of general history is
withheld in the material minutiae of the coastal front.

This situation, analogous to the test and trial cases
of Metohi and Lechaion sites tested in ITACA, puts
in order a close geo-archaeological monitoring of
material culture documentation, whereby satellite
imagery provides the layer of information necessary
to augment, confirm or clarify aspects of the intan-
gible cultural seascapes of the coastal zone. ITACA
is particularly geared to contextualize the hard facts
of archaeology, combining edge technology with
standard methodology and fieldwork documenta-
tion. Conversely, direct and repeated inspections of
the material record of shallow waters in particular lay
the ground par excellence for space technology to
augment, confirm or clarify its own images, setting
the natural and the cultural configurations apart in
the seascapes under investigation. Coastal forma-
tion processes and the very ambitious texture-de-
tection techniques, as here discussed following
an extensive and systematic survey of shore in SE
Kephallenia, now figure as the useful check-points
in this process, desirable to include in the next steps
forward.
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Angikovilovrag Tnv Apxaioloyia Twv AKTOYyPAHHWV
Evyevia MNavvoLin
MepiAnyn

210 TAQiolo TNG ApxatoAoyiac Twv Aktoypaupwyv e€etdlovtal apxaloloyikol evdladépovtog de-
Sopéva, Ta omoia cLUPBAAAOLV TNV ICTOPIKI KATAVONGON TWV AKTWV PHECW TNG XapToypddnong Sia
TWV edappoywv ThAermiokomnoews. Q¢ Apxatodoyia Twv Aktoypauuwy (Archaeological Shoreline
Research) opileTal Tiedio €peuvvag To Omoio PEAETA TNV SLVALIKE OXEon TToL SLIACULVEEEL TOUG TIOAITL-
opoug pe tnVv 1dlafovoa duon Twv akTwv. TETolou idoug culeLEelG evToTtiCovTal TOTIKA O OAN TNV
TIAPAKTIA KAl VNOLWTIKF EAAASa ave€aptrnTwg XpOoVIKAG TIEPLOSOUL, OTIWE Kal TIEPIDEPEIAKA ava ThV
Meagoyelo ) kal Epav auvtng. ESw oklaypadeital i TTAEOV N TIPOTEIVOUEVN ETIIOTNHOAOYIK Sopr)
NG MaPAKTIAG €peuvag ayyifovtag {ntrpata Bewpiag, pebdSou Kal MPAKTIKAG EPAPHOYNG OTO TiE-
6io. ‘Epdaon didetal o€ TEKUNPLA YEWAPXAIOAOYIAG OTO TTIAQICLO Piag EKTETAPEVNC KAl CUCTNUATIKAG
QAVAYVWPLOTIKAG EPELVAG TWV TTAPAKTIWYV TieSiwv. Zuvoyiletal n dopn TNG PoTEIVOUEVNG PeBOSOoL
Tekunpiwong tng NA KedaAhnviag ta €tn 2012-2013, amnd tnv oroia poépxXovTal Ta TIPWTOYEVH
Sedopéva Kataypadrg Tou KOvoUl TOTIOU HETAED TNAETILOKOTIIKNG XAPTOYPADNONG KAl APXAIOAOYIKAG
QavayvwpLloTIKAG €peuvag Twv aktwy. O Mépog KedaAnviag avaddetal we TUTIKO TIapddelyud g
€101KNG oLVTNENG TTaPAKTIAG Slay&veanc Kal TwV TIOMTIOPIKWY KATAAOITIWY ard Tnv mpoioTopia wg
onuepa. Mpoteivetal TEAOG €va GOVOAO ETIIOLUNTWVY TIAPAPETPWY TIOU GUHPBAANOLY OTNV KaTtavonon
NG OX€ong PETAEL apxaloAoyiag Kal TapdKTIag yewAoyiag, yia Ta oTtoia N TNAETIIOKOTINoN eVOEiKvL-
Tal we BEATIOTO PEoo armelkoéviong. H mapoloa epyacia KaTaTifeTal wg TUAPA Hiag OAOKANPWUEVNG
HEBOSOAOYIKNG TIPOCEYYIONG TWV AKTWY, adoL avTEG avadlovTal Kal WG KATAAUTNG TWV TIOAITIOPWV
aro To anwTtaTto nape\bov wg oruepa.

H npooBrikn oT1o TEAOG TOU KEIPEVOL avadEPETAl OTNV TEAIKN EKBEON £pYACIWV TOU EPELVNTIKOV
npoypappatog ITACA kat mpaypateleTAL CUVOTITIKA TIG SUVATOTNTEG KAl TA AMOTEAECUATA TWV
epappoywv Tou oe oxeon e TNV €peuva Tiediou kat ta dedopéva NG ApxatoAoyiag Twv AKToypauwy.
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