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373 n.X.: 'Evag aocov)010tog 60vODaocpog puotK®V KATACTPOP®DV

lowavvng Kookoofélag! xat Ntdpa KatowvomodAov?

1. [Mavemotnuio Iatpawv, iannis@upatras.gr
2. The Helike Project & The Helike Society, eliki@otenet.gr

O oelopog otnv EAixn to 373 m.X. f)tav évag aro tovg MAEoV H1aoniovg oelopong
g apxatottag. Meydhog apifpog ypamtov mymv, Kopiog petadd tov 300 aimva
. X. kat g Méong BoCavtiviig meptodov (10o0g aimvag p.X.) avagépetatl oto yeyovog
KAt T KATAOTPOPIKA ToL arnoteAéopata. Atlyeg mmnyég paliota eivat odyxpoveg pe o
KATAOTPOPLKO PALVOHEVO. L20TO00, O OELOPOG KAl O AVTIKTDIIOG OTOV PIYCAVIORO TOL
elval éva MPAaypdatiko HOLOTPO Yld TI ODYXPOVI] EMOTNHOVIKY] €pEDVd, aV Kat
neprypdgetal Sekabapa amod tovg apyaiovg ovyypagelg. Xe aovty) Vv epyaoia,
npooriatiovpe va amavirjooope oe OudIPopd EPWTUATA OL IIPOKLIITOLY IO Td
apxata Kelpeva oxeTKA Pe TO OELOHIKO YEYOVOG KAl TIG OLVENELEG TOL, AapPdavovtag
VIIOYI TNV HPOOPATL EPPNVElA TOV apyxaiwv mnyov evog amo egpdg (NK), kat ta
AIIOTEANEOPATA  TOV  YERAPXAOAOYIKAOV  EPELV®V KAl  AVAOKAP®V IOV
npayparonoudnkav oty nepoxr) mg Apxatag EAikng ta tedevtaia 30 xpovia amno
10 Epeovntiko Ipoypappa Apxaiag EAikng/ The Helike Project.

H peAétn xat 11 avdAovorn 1oV Oaparndave emoTpoVIKOV 0edOHEVOVY DIIOONA®MVEL
Ot 1] mepipnpn Karaotporn) g EAikng dev elvar amotéeopa povov evog 1oxopov
O£LOHODL KAl TOL TOOLVAL ITOL axoAovBnoe, al\d to amotéAeopa piag alAnAovyiag
kataotpopmv. Etol, ovoxeti{opevo pe Tov 0elopo, OtV Heploxt) oxnpatiodnke eva
PPAYHA IOV KATEPPEVOE HE KATAOTPOPIKO TPOIIO, HE AIOTENEOPA Hid WADOPPOL] Va
KAADWEL TA EPEUIMNPEVA OO TO OLOPO OIiTla, On®¢ £delSav evprjpata damo Tig
avaoxka@pég too Helike Project otv meploxr). Extog amod twyv t\voppor) xat v
DAnppvpa avagepetal oty meploxr) g EAlkng xat éva xopa ano ta duTikd, Katd
ToV ApP1lOTOTEAT), TO OIIOI0 COPPOVA PE TV EPHENVELA Pag 1)TAV Pa TOHKY DANPpLPa
IOV OLVEIECE XPOVIKA HE TNV OEIOPIKI) dpaotnplotntd.

‘Etot, 11 Oalacola mAnppbdpa aro 1o ylyavtiaio KOPdA o0 avagépovy ot apxatot
ovyypageig Oa mpémet paAlov va egnyndet wg egrjg: Meydlo pépog tng meploxr)g Ormov
Bploxotav 1 «evpeia» ENikn tov Opnpkov enov, IANPUpdploe amod eva petplo ald
TOIMKA ONPAvVTIKO Tooovdpt. O oewopog nrav emiong petplog oe peyedog, alla
KATAOTPOPKOG. Enmum\éov, n mAnppdpa evog motapon, mbavov tov ZeAtvoovtd, dmo
Ta OLTIKA KAl pid ALOPPOI] arld TO VOTO ENNPEAcAV PEPOG TOL OLTIKOL KAl TO
KeVIPIKO THRpa g neploxtg g EAikng. Emopévag, mpoxvmrtet 0Tt évag oovovaopog
PETP®V KATAOTPOP®V aro didqopeg mmyég, MPootédnkav otV IIPOKANOL Hidg
eSalpetika aovvrolotg Kataotpo@prg Mmov OKAoAOyNpEvVA  EVILI®OLAoe otV
apyatotnTd.
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373 BC: An Exceptional Cascade Disaster

The 373 BC Helike earthquake was one of the most famous ancient earthquakes. A
great number of writers primarily between the 3rd century BC and the Middle
Byzantine period (10th century AD) refer to the event and its disastrous effects. Few
sources are even contemporary with the catastrophic phenomenon. However, the
earthquake and its mechanism impact is a true mystery for modern scientific
research although it is clearly described by ancient sources. In this work, we attempt
to answer various questions that arise from the ancient texts about the event and its
consequences taking into account the recent interpretation of the ancient testimony
by one of us (DK), and the results of geoarchaeological work and excavations
conducted in the region of Ancient Helike in the last 30 years by The Helike Project.

The study and analysis of the above scientific data suggest that the famous Helike
disaster is not the result of a strong earthquake and tsunami alone but the result of
an exceptional cascade disaster. Accompanying the earthquake, a co-seismically
formed dam outburst and covered the ruined houses in the affected area with a
flash-flood, as shown by the excavation results of The Helike Project in the area. In
addition to the flash-flood and debris flow that covered the Helike area with water,
the wave from the west, according to Aristotle, resulted in a typical inundation of the
region during the disaster.

Thus, the predominant sea flooding and the giant wave referred to by ancient
authors should rather be explained as follows: Large part of the region where the
‘evpeia’ Homeric Helike stood, was inflicted by a moderate but locally important
tsunami. The earthquake was also moderate in magnitude, but catastrophic. In
addition, a river flood from the west and a debris flow from the south affected parts
of the western and the central area of the Helike region. Therefore, a combination of
moderate disasters from different sources added in, causing an extraordinary
catastrophe which justifiably impressed the ancients.
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H Avayé¢vvnon g ENikng peta to 373 m.X.

Ntopa Katowvorovdov! xat EAeva Iaptioa?

1. The Helike Project & The Helike Society, eliki@otenet.gr
2.Ymovpyeio Ilohitiopov & ABAntiopov, epartida@culture.gr

O evtomopog g Apxatag EAikng vrmpSe ent paxpov emot)poviko {nrovpevo yia
Vv eA\nvikr] apyatoloyia. Metd 1o mepag, xmpilg OLYKEKPIHEVO CAIIOTENEOP, TOV
gpeLVNTIK®V mpoonabeiwv petaly tov etwv 1949/50-1973, pe mpwtoPovAia too
aeipvnotov apydatoloyov Zmopideva Mapivdroo, 1o mpoPAnpa emodnke tedka
XApW otV paxkpoxpovr OlEemiot)poviky) epeova tov Epeovntwov Ilpoypappatog
Apxatag EANikng/ The Helike Project, mov exivnoe to 1988.

Ot ovotpatikég epyaocieg TOL IPOYPUAPPATOG, HE EPAPHOYL] OVYXPOV®Y Hebodmv
TOV YED-EMOTPIOV, KAl O OOVOLAOHO He TI§ avaokapkég eépevveg aro to 2000 k.e.,
Epepav yla IPAT POPA OTO QP®G, OTNV MAPANAKI] Meddda VOTIOAVATOAIKA TOL
Atytov petaly tov notapaov Zedwvoovta kat Kepovitn, mirjfog apyaiov Oeoemv kat
EVPNHATOV IOV KAADIITOLV HAKPA XPOVOAOYKI| Iepiodo amod v 3n xhetia m.X.
péxpL Vv votepn apyawotta (5og-6og at. p.X.). H xaptoypdagnon oovolika oAev
avtwv TV 0Oecoemv omTikomolel KAt avadelkvoel pe TOV KAADTEPO TPOIO TO
EVIDIIOOLAKO AITOTENEOPA TNG EPEDVAS.

IStaitepng onpaotag, avapeoa ota MAOVOLA EDPIPATA ATIO TV EVPELA MEPLOXT| TG
Apyatag EAkng, elvatl apXtTeKTOVIKA OTOLXEld KAt KV Td evprjpatd oo aAaloov -
av Oxl AVATPEIIOLY - T PEXPL ONHEPA YVMOOL] PAS Yid TV TOXT] THG apXaiag ayaikig
IIPOTELOLOAG, OTA XPOVia Mmov axkolovbnoav tov daonpo oewopd tov 373 m.X.
daivetal g o oewopog dev orpave 1o téhog g EAikng, aM\a pla xapmn otwmyv
totopia tng. Ta evprpata paptopovv ag’ evog pia dvvapikr) avaoovvtally, apov
etyav mponyndet exkabaploTikeg emyelpr)oelg Kat dlaxeiplon T®V ePeUTi®V PETA TOV
oelopo, a@’ etépov TV ovveéylon g (g oe kabe eminedo (mapaywyko, 6npooto,
Aatpeotiko, ovmodour)g) Kat HAA\ov akpaia mapd vmotovikd. EmuiAéov, ot
AN po@opieg oL aAviloLpe amd Ta QLOWKA Katalourd ernaAnfevoov Tig apyaieg
YPOIITEG TINYEG aVAPOPIKA e TNV Ye@ypa@ikr) Oeon kat tov polo tng EAikng ot véa
eroyn] mov dlapop@P®inke petd TV avaovotaon g Axaikrg ZopmoAtteiag to
280/79 m.X.
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Helike's Revival after 373 BC

The quest for the location of Ancient Helike has taxed Greek Archaeology for a
long time. After the inconclusive investigations conducted between 1949/50-1973 by
the late archaeologist Spyridon Marinatos, the problem was eventually resolved
thanks to the long-term interdisciplinary research within the frame of the Helike
Project, which commenced in 1988.

By implementing state-of-the-art methods of geosciences combined with on-going
excavations since 2000, the Helike Project has brought to light an abundance of
ancient sites and finds spanning a long chronological period, from the 3rd
millennium BC to the Late Antiquity (5th-6th centuries AD), and stretching across
the coastal plain to the southeast of Aigion, between the rivers Selinous and
Kerynites. The mapping of all these sites is a visual aid in assessing the fruitful
outcome of the systematic research.

Among the rich finds from the major area of Ancient Helike, particularly
significant are architectural elements and mobile finds, which differentiate - if not
overturn - our knowledge so far, as concerns the fate of the ancient Achaean capital
city over the years that followed the famous earthquake of 373 BC. Apparently the
earthquake did not mark the end of Helike but a turning point, instead. The
archaeological finds attest to a dynamic recovery on one hand, following clearing
operations and the management of ruins, and continuity on the other, in every aspect
of life (productive, public, cultic, infrastructure) - all the more so, in prosperity rather
than feebleness. In addition, our interpretation of the physical remains is
corroborated by ancient written sources regarding the geographical position and the
role of Helike in the new era, with the Achaean League’s reconstitution in 280/79 BC.
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Aiktoo Bageiov otov Koptvliaxko Koo
kata v EAnviotikn nepiodo

Zogia Toovprvikny
Iotopikd Ypavrovpyeio Z.E.N., ABnva, tsourinakil952@gmail.com

Apyxatoloywkég avaokageg otov KopivOiako koAmo (EAikn, KopivBog, ToOpia,
Xaotwat) éxoov @épet oto pag diktvo Pageiov tng ENAnviotwkrg Ileptodov, mov
divoov molvtipeg mAnpo@gopieg, OO0V APopd OTa dAPoPa OTAdIA KATAOKEDLIG TOL
vedopatog. Eidwotepa, to kvapeiov/ fagpeiov g ENMKng pe oelpd oLYKOWV®OVOLVI®V
PEYOA®V KAl HIKPOTEP®V OeCAPEVOV, TPOOEKTIKA EMeSePYAOPEVOV HE KEPAPIKT)
EMOTP®ON KAl  KPOKAA®TO Mmubpeva, LHOOEIKVOOLV  IOWKINA — MPAKTIKOV
IIPOETOHAOLAG VIIHAT®V KAl DPAOPAT®OV, OIIAG: a) AVoY, iAoy KAt mpodrooTo@y],
aMa  kat Tedkr|g enefepyaoiag, onwg pfagt, Aedxavon, kai kvapeotiky). Bonontukot
XOPOL KOl OXETIKA €VPNHATA, ON®G 1XV] XPWOTK®V (;) 08 KEPAMIKEG MACKEG KAl
ompog aofeotn, ewaloov OTL o otadlo g Pagrg ywotav peom (OHONG Kat
Bpaopod. H peydAn mowiia Pa@ikov @utov, MOL €00V yprotpornowdet wg
xpwotikeg katd v EAAnviotikn meptodo, kat akopn ¢goovtat otov mneptpdilovia
xopo g EAikng, dovavtat va npoo@épovv moAvovAAexTikég mAnpogopieg. Kabmg n
XNHr) dradikaoia tov Pagov éxet mapapeivet ) idta ano v Apxatotnta, alAda Kat
n apyaia mapadoorn éxet emPiooel, ©g PIOUATIKO YEYOVOG OV PAPIK]) TOV
petapolaviivav xpovev, ta eNnviotikd Bageia otov KopivBiako Koo padi pe
TA pvnpela Kot Ta DanupiKa KePeva Katadelkvoouv v DYnAL Texvoyvmoid Tng
11epLodov.

Hellenistic Dyeing Workshops in the Corinthian Gulf

Excavations along the Corinthian Gulf have brought to light four Hellenistic
washing/scouring/fulling and dyeing establishments (Helike, Corinth, Isthmia, and
Khostiai), which provide us with valuable information for the preparation and
finishing activities of textiles. Especially, the xvageiov/pageiov/fulling and dyeing
workshop of Helike with the carefully made cisterns, clay vats and built in basins
seems to be associated with: (a) retting flax, washing, scouring, and fulling processes
of textiles (b) dyeing with boiling and immersion methods. Associated finds, such as
stored limestone and tiles preserving traces of pigments (?), may indicate that some
dyes were involved in the establishment. A wide range of plants used as sources of
dyestuffs by Hellenistic dyers still grow in the major area around Helike and
information relating to them is valuable. It is not entirely irrelevant that the chemical
process taking place in the dye vat did not change over time and the basic principles
remained the same until the present era. In order to gain new insights into the
ingredients, process and economic aspects of dyeing and fulling, the archaeological
evidence in the Corinthian Gulf can be used alongside the numerous references to
dyeing in the historical and ethnographic record. In order to build a detailed picture,
literary sources with instructions for dyeing supplemented by epigraphic evidence
on coloured textiles and ethnographic information on dyes will also be discussed.
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Petrographic and Geochemical Characterization of Storage
Pithoi from Hellenistic Helike (Romanos site), Greece:
Preliminary Results

Vayia Xanthopoulou?, loannis Iliopoulos2, Dora Katsonopoulou3

1. University of Patras, vxanthopoulou@upatras.gr
1, 2. University of Patras & University of Barcelona, morel@upatras.gr
3. The Helike Project & The Helike Society, eliki@otenet.gr

This paper presents our preliminary results on the compositional characterization
of a Hellenistic ceramic assemblage from Helike (Romanos site), discovered and
excavated by the Helike Project in the western part of the Helike area. Our goal was
to compare the Hellenistic pithoi with those of the Early Bronze Age settlement of
Helike in Rizomylos, in terms of technology and composition. This comparative
exercise was based on the detailed characterization of 113 EBA pithoi samples
previously undertaken by means of petrographic (optical microscopy), mineralogical
(X-ray Powder Diffraction) and chemical (WD-XRF) analysis. In our current research,
five samples of the Hellenistic pithoi were examined using the same analytical
techniques.

According to petrography, the Hellenistic storage pithoi are mainly characterized
by the ubiquitous presence of mudstone temper and a micaceous clay paste, unlike
the EBA pithoi which showed a micritic clay matrix. Such a conspicuous
differentiation is indicative of a diverse exploitation of clay raw materials during the
Hellenistic period. The geochemical results have further confirmed the petrographic
discrepancies, highlighting the lower CaO content of the Hellenistic assemblage in
respect to the EBA pottery (calcareous vs highly calcareous).

Our preliminary results suggest a major change in the technological approach of
the Helikaean potters during the Hellenistic period, which is, however, coupled
with some manufacture practices resembling quite well those encountered through
the study of the EBA ceramic material.
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Ietpoypa@ikog KAt YEOXNPIKOG XAPAKTI|PLOPOG TV
anofnkevtikwv nibwv ano tmv ENAnviotikn EAikn (B¢on
Popavov): IIpokatapktika AnoteAeéopata

H napovoa epyacia napovotdlel IPOKATAPKTIKA AIIOTEAECHATA IOV IPOEKLYAV
aro Tov XAapaktplopo amobnkevtikeov mbov amo v EMnviotiks EAikn (B¢on
Popavov), mov avakalogdnke xat avaokdagnke ard to Epeovntko Ipoypappa
Apyatag ENikng oto dvotko tpnpa tng Ileproxng g Apxatag EAikng. Ztoxog pag
I TAV VA COYKPIVODE TEXVOAOYIKA KAl ODOTAOLAKA, TOLG OLYKEKPLEVOLG mibovg pe
ekelvong oL IPmToeAAad1kov okiopob tng EAixng (31 xhtetia n.X.) otov Pilopolo.
H ovykpttikr) peAétn Paociotnke otov Aemtopepr) Xapaktpopo 113 detypdareov ano
v IlpwtoeAadwkr) ENikn péom metpoypa@ikrg efétaong (OMTIKI] PUKPOOKOIILA),
OPLKTONOYIKI|G avdAvong (mepblaoypetpia xovewg axktivev X) Kat ynpikng
avaloong (pBoplopetpia axtivav X). Ztnv Tpéxovoa épeova eSeTAOTNKAV TEVTE
detypara amod ta EMnviotikd amobnkeotikd ayyeia, xprnowponowwvtag tig idieg
AVANDTIKEG TEXVIKEG.

ZOoppova  Hpe TV OETPOYPAPIKY) IHmapatnpnon, ot  EAnviotikot miBot
xapaktnpifovrat xkoping amod v ooppetoxr) \ooAibev wg poobeto adpavég bAKO
Kat v agbovr ooppetoxr) Too AeDKOL pappapvyia otny apylikr pada. Avtidetag,
ta mdapwa mg Ipowng Emoxrig XaAkod amod v EAikn yapaxtnpiCovrar amo
PKpTKn) apy\ikr] pdla. Muwa tétowa epgavr)g dagpopomoinon etvat evOelKTiKy] NG
dagpopeTiknig anOANYNG TOV IP®TOV VAGV artd A0 xatd v ENnviotkr) nepiodo.
Ta vyeoxnpka amotedéopata emPefaiooav Mepaitép® TG IMETPOYPAPLKES
dragpopomouw|oelg, emonpaivoviag To YAapnAotepo II0000TO Tov 0&ediov TOL
aoPeotiov ota ENAnviotikda ayyeta oe oxéon pe v xkepapikn mg [TpotoeA\adkrig
EAikng (aoPeotodya évavtt oAb aoBeotovyov).

Ta npoxatapktikd pag amotehéopata delxvoov pua ONpAviky) ai\ayr) otnv
TEXVOAOYKI] IIPOOLYY10N T®V Kepapeémv tng EAAnviotikrg meptodov oty ENixy), 1
orola MOTOO0O0 OLVOLAETAL 1€ KATIOEG IIPAKTIKEG KATAOKEDI)G IOV PO1AlOVV ITOAD e
JUTEG IOV EVIOMIOTNKAV PEO® TI)G HEAETIG TOD KEPAPLKOD DAIKOD AIIO TOV OIKIOPO TNG
ITpowyng Enoxrig tov Xahxoo.
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DooKOXPIKI] PEAETI) KOVIAPHATOV, KEPAPIK®DV KAt ANN®V
sopnpatev ano to EAA\nviotiko Epyaotrplo Bagrng Ypaopatwv
otnv Apyaia ENiky

Xpiotiva Tpoopmrovky xat [wpyog PakopéArng

Toavemoriuio Avuxng Attikng
ctrub@yahoo.gr, yfacorel@uniwa.gr

Ot yewapyatohoyikeg épeoveg kat avaokagég tov Epesvvntikov Ilpoypdappartog
Apxatag ENikng (The Helike Project), épepav oto @wg otnv SuTikr] meploxr) tng
Apyatag ENikng (xtjpa Popavod) peydho KTiptako ovykpotnpa tov ENnviotikeov
XPOV®V mov mepAapPdavel Kat epydotrpla PA@rg vQAOPAT®OV. A0 TO KEVIPLKO
obpm\eypd TV deSapevav Tov ovykpoTtrpatog Aneonkav xat peetriOnkav detypata
KEPAPIKMDV, KOVIAPATOV KAl AOUIOV EDPNUATOV.

Zoykekppéva peketionkav emypiopata Tov deSapevmv, Kepapikda arno peyalovg
nifoog anobrkevong Kat amno KePAapikr) 0Tid, KEPAPIOA XAPAKTPLOTIKOD IIPACLVOL
xpopatog mov Ppednke padl pe Opolég g OTo OTPWHA KATAOTPOPIG TOV PEYANDV
pnxoVv deSapevmv, eDOPLIITO AeDKO OPLKTO MOL Ppédnke amobnkeopévo oe dwpATIO
dim\a otig deSapevég, kabmg kat pada x®PATOG KITPLVOL XP®HATOG IToL Afjpbnke armo
dwuatio mov meptleiye PeYAAr M)AV KATACKEDT] AOELKPIVIOTIG AKOL XP1ong. Zta
detypatra epappootnke HAektpovikr) Mikpookomia Zdpwmong pe HIKPOAvAaAvTr
(SEM/EDS), IlepiOhaoperpia Axtivov X (XRD) xat ®aopatooxomia YmepvoOpoo
Metaoynpatiopov Fourier (FTIR). Ano tig mapandave avaldoelg 0ev IMPOEKLWYE 1)
IOPOLOLA  OPYAVIKOV DIOAEIPPAT®V IIOD VA OLVOLOVIAL HE TV XPNon TV
eykataotaoeadv o¢ Pageiov. To mpdowo ypopa g xepapidag amodobnke oe
OPLKTOANOYIKEG PAOELS TOL YIHEVOD KEPAPIKOD.

Qoto00, Tavtonoujdnke To ArobnkevPEVO AeDKO OPLKTO TO OIOI0 MPOKELTAl Yl
aopéorn), eve o emiyplopa Padiag SeSapevg napatnpndnke avlnpévny ooykévipmon
XA@piov agrvovtag avolytod To evOEXOHEVO VA YVOTAV O AUTHV XP1)01] AAATOVEPOD.
Tooo to alatovepo, 600 Kat 0 aoPéotng XPNOHOIIOLVTIAV ®G IIPOODETA KATA T
Bapwry OSwadikaola oty apxawomta.  Axopa, aviyvevdnke 1 mapovoia
AemOOKPOKITH 0TV KiTptv) pada Tov Y@patog, otov onoio mbavov ogeiletat kat To
kitpwvo ypopa tov, katevfovoviag v épevva oty mbavi) xprion g mAvng
KATAOKeLNG yla petallovpyikég epyaoteg. Télog, amo tig avalvoelg Angdnkav
AN POPOPLEG Y1d TNV TEXVOAOYLA KATAOKEDI|G T®V KOVIAPATMOV KAl TOV KEPAPIKDYV.
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Physicochemical Study of Mortars, Ceramics and other Finds
from the Helllenistic Dyeworks in Ancient Helike

The geoarchaeological research and excavations carried out within the framework
of the Helike Project, brought to light a large building complex of the Hellenistic era
in the western area of Ancient Helike (Romanos Field). The complex includes a
dyeworks installation from which samples of ceramics, mortars and other finds were
taken and analysed. More specifically, the samples include two fragments of large
ceramic vessels, a fragment from a ceramic hearth, a tile of an intense green
duochrome body, three samples of mortar from the plaster of a deep cistern and yet
another sample of plaster from a conical vat, a mass of yellow soil that was found in
the same room with a clay construction of unknown use, as well as a white mass of
brittle mineral found in the room next to the tanks and estimated to be lime.

The following methods of instrumental archeometrical analysis were applied to
the samples: Scanning Electron Microscopy coupled with a microanalyser
(SEM/EDS), X-Ray Diffraction (XRD), Fourier Transform Infrared Spectroscopy
(FTIR). Freshly broken surfaces and cross sections in epoxy resin of the mortars and
ceramics samples were also observed and analyzed. The purpose of the above
analysis was to identify their composition in order to determine the manufacturing
technology of the ceramics and mortars and to investigate the presence of organic or
inorganic residues of materials probably used in the dyehouse facilities. The
extraction of the above information from the study of the samples, we hope, will
contribute to the ongoing research on the use of the dyehouse.

The study of the samples showed that the ceramics are made of a kind of clay that
is low on calcium carbonate concentration. They contain natural and ceramic
inclusions. All ceramics, except the tile, have low firing temperatures (< 850°C) and
their construction clay contains chromium (Cr) and manganese (Mn), which allows
us to assume their shared and probably local origin. The tile was fired at higher
temperature (above 1000°C). The clay used for the construction of the tile does not
contain neither chromium (Cr) nor manganese (Mn), which leads us to believe that
the clays used in the tile were of different origin from the ones used in the other
ceramics. Its mineralogical structure is rich in pyroxene minerals such as diopside
and fassaite, to which we attribute its green color. As for the mortars, they are made
of calcium carbonate rich in magnesium, quartz, aluminium and silicates. It was not
possible to safely detect hydraulic phases in the mortar. The aggregates contained in
mortars are natural or ceramic. A high concentration of primarily chlorine (Cl) and
secondarily sodium (Na) was found in the mortars coming from the tank. It was not
possible to determine the chemical compound that binds together the two elements.
However, this is likely due to the presence of halite (NaCl). The white mineral mass
found in the room next to the tanks was identified as calcium carbonate that is rich in
magnesium (Mg) while according to the FTIR analysis the yellow soil mass contains
lepidocrocite, which possibly causes the yellow color in the soil, but cannot be
confirmed. The presence of the latter or of any other iron oxide cannot be concluded
from the XRD spectra. No organic residues or dye residues were found in any of the
samples. The presence of lepidocrocite probably explains the use of the clay
construction discovered in the same room estimated to have been used either for the
production of dyes or for metallurgical procedures, shifting our interest to the
second version. The lime and halite found are materials used in dyeworks during,
but not exclusively, the Hellenistic era.
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Muwkpookomky) e¢¢taon e§avlpakwparwv EAAnviotikng emoxng
amno v Apyaia EXikn

I'ewpyia Ietparov!, Mapia IaranAiomoddov!, [idvvyg Zndavikng?,
Zravpog Kalaitliong!, Kinwv Xpnoravng!

1. avemotnuio Iatpov, Tunua I'ewloyiag, georpet94@gmail.com
2. EM\nuikd Meooyeraxo [avemotnuio, Tunpa I'ewmoviag, HpakAeo, Kpnty

H EAikn amotelovoe 1) ormovdatotepn) oAn g apyatag Axaiag arod v emoxi)
g idpvor|g Tng otong Mouknvaikovg xpovoog péxpt o 373 m.X., otav enAyn amo
KATAoTpopko oetopo. Hrav ktiopévn ot OeAtaikr) meptloyr) HeTasd T®V MOTAP®DV
Zehwvoovvta, Kepovitn kat Boopaikoo.

Ta e§avOpaxaepata (amoxaidia) etvat aro ta mo ovvidn opyavikd vroAeippata
IIOL AIIAVIOVIAL OTODG APXALOAOYLKODG XDPOLS, PAOKd AOY® THG AVIOXI|G TOvg
otovg mapdayovteg arodopnons. Kopiog mpoépyovtar amd ekOeony Propdalag (.y.
SONo) oe vyNAég Beppokpaocteg 1] armd atelr] KaLON ALTIG KAl ATIOTEAODY ITOADTIN
Y1 YE@AOYIK®V, dPXAOAOYIK®V Kat naldtonepiBalloviikov mAnpogopiwv. H
AVAKAAoTIKOTNTA TOV OPYAVIKOV VAK®V, II00 avayvepifoviat péom Tov
avOpakoreTpoypapkod pIKPoOoKoIiov, Otvel MANPo@Qopieg OXETIKA He TN
Oeppoxkpaotia, oty onoia avtda eSavipaxkmdnkav.

Amo 28 Oetypata eSavbpaxkepdtov tmg  EAnviotikng emoxrg amd tov
apyaoloyiko xopo g EAikng mapackevdotnkav oTAIVEG TOPES, TIOL eCETACTNKAV
KAT® amo 10 avOpaxkometpoypa@ko pikpookomo. ITapdAAnAa petprionke 1
avaxhaotikotta 1ev eSavipakopateov. Emu\eov téooepa detypata eSetaotnkay oe
OTEPEOOKOIIKO KAl NAEKTPOVIKO HIKPOOKOIIO Yid TOV IPOCOI0PIOHO TG IIPOENEDONG
Tov opyavikav LAkev. Ta efavOpakopata mpoepyxoviat amd ateAr] Kavorn
Propadag, mov extébnke oe Beppoxpaoieg amo 4000 ewg 465°C. H napovoia té@pag oe
kamola Oetypata Oeiyvel 0Tt 1) Ttedik) Oeppokpaocia mov avamtvyxbnke oto ywpo
kavong, vnepéPfaive toog 500°C. Téhog 1 mahawoPortavikn efétaon £deie v
napovoia ABwdwv evOoxkapmiov ehwag (Olea europaea L.), xabog xat tpnparev
SuA®O0LG 10TOL ayyeldoIEPPOV Kat yopvooreppmV (Pinaceae) potikov eldwmv.

Zopmepatvetat ott mpokettat yla e§avipaxopata, mov mponAdav pallov amo
POTIEG 08 OIKLAKEG £0TiEG, Y@Pig PéPata va amoxAeiovrat kat aveSEleyKteg TOPKayég
€VTOG TOL OWKLOTIKOD 10TOD.

HELIKE VI - ABSTRACTS, 2021 14


mailto:georpet94@gmail.com

Microscopic Examination of Chars from Hellenistic Helike

Ancient Helike was Achaia’s most important city since its foundation in
Mycenean times until 373 BC, when it was hit by a catastrophic earthquake. It was
built in the deltaic area between the rivers Selinous, Kerynites, and Vouraikos.

Chars are among the most common organic residues found in archaeological sites
due to their resistance to degradation. They mainly originate from the exposure of
biomass (e.g. wood, stems etc.) to high temperatures or incomplete combustion and
are a valuable source of geological, archaeological and palaeo-environmental
information. The reflectance value of these organic residues is a measure of the
temperature at which they were charred.

Polished blocks were prepared from 28 char samples obtained from the Hellenistic
Helike and were examined under the coal-petrography microscope. The reflectance
values of the chars were measured too. Additionally, four samples were
palaeobotanically examined under the stereoscopic and the scanning electronic
microscope (SEM). All the examined chars originate from incomplete combustion of
biomass at temperatures between 400° and 465°C as the reflectance values indicate.
The ash included in some samples proves that the combustion temperature exceeded
500°C. Finally, the palaeobotanical examination so far reveals the presence of stony
olive endocarps (Olea europaea L.) and woody tissues of angiosperm and
gymnosperm (Pinaceae) plants.

It can be concluded that these chars originate from domestic fires in stoves
without excluding wildfires within Helike’s urban area.
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To @oowko nepallov kat ta kataloura paldKi®V amo v
ENikn kata v ENAnviotik) mepiodo

Aihav Kapar
Ebviko ka1 Kamobiotpraxo Iavemornuio ABnvav, likarali@yahoo.com

Ot avaokageg tov Epeovntkov Ilpoypappatog Apyaiag EAixkng, ot dvtir)
replox1) g Apxatag EANikng (0¢on Popavoo) epepe oto pwog tov EAANVIoTIKO owiopo
¢ O okomog avt)g g epyaoctag etvat va mpooeyyioet o MapeAdovIiKo QuoKoO
eptPaldov kat ) (wr) otov owopd katd v EAnviotukn) mepiodo. H peAét
ProapxatoAoylKeVv Kataloil@v, ON®G Tad HPAAAKLA, Of €VAV APXALOAOYIKO X®DPO
napéxet adlomoteg MANPo@opieg yia to @uowo mePPAAAov kKabwg Kat yia Tig
dagopeg dpaotnpElOTNTeg MOV Mpaypatonouw)fnkav otov X®Po Kdi oty yOp®
neployt). Hrav moAd onpavtiko ot propeoape va Pactotovpe otig 10 amnoxtndeioeg
YVOOELG amd TI§ HeAETEG TOL IPOIOTOPLKOL TOMmIOL KAl T®V PlodpXAtoAOyIK®V
vnoAepparev g Apyaiag EAikng. Ot mnpogopieg oo rmpornAdav amod v avalvon
TOL APYALOPANAKOANOYIKOD DAKOD 1oL Ppebnke OTig avaokagég mapéyel aglomoteg
AN POQPOpPLeg OXETIKA pe T1) {®1] 0TV IEPLOXT) KAt 1] ONpaoid 1@V OaAdooiev avtov
opyaviop®v ya tv EAikn Kat Tovg Katoikoog tg.

The Natural Environment and the Molluscan Remains
from Hellenistic Helike

The excavations of the Helike Project in the western Helike area (Romanos site)
brought to light the Hellenistic settlement of ancient Helike. The aim of this paper is
to approach the past natural environment and the life at the settlement during the
Hellenistic period. The study of bioarchaeological remains such as mollusks at an
archaeological site provides reliable information about the environment as well as
about the various activities that took place on the site and in the surrounding area. It
was quite helpful to be based on the already acquired knowledge from the study of
the prehistoric landscape and the bioarchaeological remains at Helike. The
information acquired from the analysis of the molluscan material found in the
excavations provides reliable information about the life at the site and the
importance of mollusks for Helike and its inhabitants.
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Osteological Analysis of Mammal Bones from Ancient Helike

George Katsianis!, George Iliopoulos?

1. Lund University, Sweden, katsianis.georgios@gmail.com
2. University of Patras, Greece, iliopoulosg@upatras.gr

Excavations between 2003 and 2011 in the western part of the Helike area, have
exposed among others cranial and post cranial elements of mammals. The
osteological study of mammal remains from the Hellenistic and Roman sites of
Helike is presented therefore herein. More specifically the vast majority of the
studied archaeozoological material, 387 of 401 elements, comes from the Hellenistic
dye-works building. The 71 identified mammalian bones belonged predominantly to
domestic animals. These were described and studied in detail to determine the
animal species that the local people were exploiting. The majority of the studied
material belonged to bovids and more specifically to Bos taurus (cow), Capra sp.
(goat) and Owvis aries (sheep). In addition, the presence of Canis lupus (dog) and Equus
cabalus (horse) has been also indicated, nevertheless by a minor number of elements.
The total absence of Sus scrofa (pig) is also notable. Based on the species and the age
determination, an analysis was conducted about the potential uses of these animals.
Goats and sheep were killed at a young stage during their first year of life, consumed
for their meat, and older females were bred for their milk and for reproduction
purposes, although remains of animals older than 4 years old have not been found.
Furthermore, based on the bone material, it was possible to compare the animals of
that time to those of today, especially the differentiation in size of B. taurus, and more
specifically the relatively large size that the respective studied specimens exhibited.
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Ooteoloyikn) Avalvorn Ootov OnAactikov
ano v Apyaia ENikn

Ot avaokagég oto dutiko Tpnpa g [eploxrg Apxaiag EAikng petadd tov etov
2003 xat 2011 amoxdAoyav petald MA@V KPAVIAKA Kol PETAKPAVIAKA OKEAETIKA
otoryeta OnAaotikev. H ooteoloyikn) perétn ano ta ortpopata g ENnviotikrg kat
Popaikng EAikng mapovowaletatr otV epyacia avtr). ZOYKEKPIHEVA, I HEYAAD
DAeOVOTTa peletnpevov apyxatolwoloywkod vAwos, 387 amod ta 401 oxeletka
otolyeila mpogpxoviat amod To ovykpotpa towv ENnviotikev epyaotpiov. Ta 71
deltypara mov avayveplotnkav avikooy Kopiwg ot owoorta (oa, ta omola
MEPLYPAPNKAV KAt PEAeT)ONKaV pe AeITOpEPELd MOTE VA IIPOCOI0PIOTOLY T €101 TV
(v mov ot KATowKol ypnotpornolovoay. To peyaldTepo pEPOG TOL HEAETHEVOL
DAKOU avrjkel oe Pooeldr] Kat Mo ovykekpipeva oe Bos taurus (ayehadeg), Capra sp.
(xkatoikeg) and Owis aries (mpoPata). EmuiAéov 1 napovota tov Canis lupus (oKOAot)
kat Equus cabalus (aloya) éxet emtong emPePaimbel, é0to xat ano éva pkpo apldpo
okeAeTk®V otoyelwv. H amovoia tov Sus scrofa (xoipog) eivat emiong adtoonpeiont).
Me Baon ta €idn xat v nAikia Oavaroo 1oV (®wv, eylve avaloon yia Tig moaveg
xpnoeg avtov 1oV {wev. Ot katoikeg kat ta npoPata Oavatovoviav oe vedpr)
NAKia Katd 1o IpdTo £10¢ TG (W1 TOLG, Pe OKOIO TNV KATAVAA®OI TOL KPEatog
TOLG, eV Ta peyaldrtepng nAkiag BnAvka avatpégoviav yla To yala Tovg Kat yia
Aoyoug avanapaymyng, av kat {oa peyalvtepa 1oV 4 etov dev Ppédnkayv. Emurléov,
Baotopévotl oto 0oteoNOyKO DAIKO, fTav dvovatov va ovykpivoope {oa exeivng g
1eplodoD He Ta onpepvd, Kat el01kd T Stagopomnoinon oto peyedog too B. taurus, kat
€101KOTEPA TO OXETIKA peyao péyebog mov rmapovoldafovy ta peletnpeva detypata.
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The Tsunami Associated with the 373 BC
Helike Earthquake Revisited

Gerassimos A. Papadopoulos! and loanna Triantafyllou?

nternational Society for the Prevention and Mitigation of Natural Hazards, Athens
gerassimospapadopoulos2@gmail.com

2National and Kapodistrian University of Athens
ioannatriantafyllou@yahoo.gr

The Corinth Gulf is tectonically a very rapidly opening rift characterized by high
rate of seismicity. The rate of tsunami generation is one of the highest in the entire
Mediterranean region. Tsunamis within the Corinth Gulf are generated not only in
association to strong earthquakes but also by coastal and submarine landslides.
According to various historical sources, the 373 BC earthquake that caused the
destruction of the ancient cities of Helike and Boura, was followed by sea inundation
that completed the destruction. Although this event has often been interpreted as a
tsunami generated by the strong earthquake, several issues remain unresolved as
regards the nature of the flooding event: (1) Was the sea inundation the result of
coastal subsidence that at all evidence followed the earthquake? (2) Was the sea
inundation a real tsunami wave? (3) If a tsunami wave inundated the Helike area,
what has been its size? Replying to such issues is of importance not only for better
understanding the 373 BC disastrous event but also for the earthquake and tsunami
hazard assessment in the area. To this aim we reexamined literary evidence, results
of investigations of tsunami sediment deposits in the Corinth Gulf, the earthquake
and tsunami history of the area as well as tsunami examples from other areas of
Greece and beyond. Literary evidence is in favor of sea inundation caused in the
Helike area from both the coastal subsidence and the tsunami generation. On the
other hand, among the several tsunami sediment deposits found in various coastal
spots within the Corinth Gulf, the dating of one sediment layer situated in the very
near-field domain fits well-enough the occurrence date of the event. Several tsunami
sediment deposits found in the very near-field and outside of it represent various
pre-historical tsunami events and others historically documented. However, none of
them fit chronologically the tsunami of 373 BC. This finding, however, does not
neseccerally imply that the tsunami did not propagate in more remote places within
the Gulf.
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To Toovvapt moo npoxkArBnke amo to ogopo tng ENikng
10 373 n.X.: Ma enavederaon

O KoptvOiakog KOAIIOG TEKTOVIKA aIIOTeAEL plar IIEPLOYT] IOV XAPAKTPifeTal Ao
oywnAovg podpovg emEKTAONG KAl OEORIKOTNTAG, V@ O PLuOPOg YEVeEONg TOOLVApL
etvat arrd tovg vYNAOTEPOLg oe OAOKAN P 1) Meooyeto. Toovvdpt otov Koprvbiaxo
KOAIIO TIPOKAAODVTAL OX1 PHOVO aIId 10XDPOVG OEIOHODG AANC KAt Ao IAPAKTLIEG KAl
vrofaldooteg KatoAloOroelg. ZOPPOVA e APKETEG LOTOPIKEG IINYEG, O OELOROG TOV
373 n.X., 0 omoiog MPOKAAEOE TNV KATAOTPOP1] TV dpydaiov molewv EAikn xat
Bovpa, axolovbnbnke amo Oaldooila emikAvon mov COPNANPWOE TV KATACTPOPT).
Av xat to oopPav éxet epunvevbel wg toovvapt mov mapdxdnke armo TO OLlOHO,
oplopeva Oepata mov a@opovv oty QLON ALTHG TG MANUPLVPASG TAPAPEVOLV
avenilvta éog topa: (1) H Oalaocowa emixAoon omrpde 1o anotedeopa g IApaKTiag
katapobiong, n omoia, ovpPmva pe OAeg Tig evOeilelg, MPOKAr|OnKe Ao TO OLOpO; (2)
'H n mAnppodpa ntav 1o anotéleopda evog MPAaypatikod Kopatog tooovapy (3) Av
woxLeL 1] OevTEPT) MEPUTTMOOT, TTOOO PEYANO 1)TaV To Toovvapy Ot anavtroelg oe avta
ta Oépata elvar onpavrtikeg, Oxt HOVO yla TNV KAADTEPN KATAVONOLN TOL
KATaotpo@kod oopPavtog tov 373 m.X., aAd kat yia Tov Kaboplopo tov Kivdovoo
aIo O€OPOVg KAl Toovvdapt oty meptoxy). Ia to oxomod avto enaveletaoape Tig
YPAITTEG TINYEG, TA AIOTEAéOPATA €PELVMY Yia armobéoelg WNpAT®V amd TOOLVApL
otov KoptvOiaxo xOAmo, Vv 10topla T@V OEl0p®V KAl TOOLVAL TG IIEPLOYNS, KAt
akopn napadeitypara dMov tooovapt mov éywvav oty EAada xat oe dalAeg
neploxég. Ot ypartég mmnyég vrodekvooov v eppnveia ot 1 Baldoowa emikAvon
otV neploxt) g apyatag EAikng ope\otav toco oty napdxtia xatapodion oo
KAt ot yéveor Toouvdapt. ATo Vv dA\n peptd, petadd tov da@opev arobioemv
WNUAT®V Ao Toouvdpl, Iov exovv Ppebel oe apxeteg mapdxtieg Oéoelg otov
KoptvOiaxo KOAIIo, povo 11 XpovoAOy1 01 VoG OTPpORATOG (I ATOG OTO TIOAD KOVTLVO
nedio Pploketratl kovtda otn ypovoloyia tov ovpPavtog. AMa orpopard Wnpatov
dII0 TOOLVAL, HOD £XODV EVIOMILOTEL TOOO OTO ITOAD KOVTILVO I1eGi0, 000 Kat £6m arod
auTo, AVIUIPOOMIIELOLV OLAPOPA TOOLVAPL TNG MIPOIOTOPIKNG KAl TIG LOTOPLKIG
neplodov. Qotooo, xaveva Oev Mpooeyyilel XPOVOANOYIKA TNV INpepopnvia Ttov
toovvapt tov 373 m.X. AoTto 10 amoté\eopd, Opwg, de onpaivel AMAPAlTT®G OTL TO
toovvapt dev d1adobnke oe pakpivotepeg amnootaoelg peod otov KoptvOiako xoAro.
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Soil Micromorphological Investigation of Hellenistic Helike:
The Discovery of Soft Sediment Deformation Structures (SSDS)

Amanda Gaggioli
Stanford University, Department of Classics, gaggioli@stanford.edu

During 2019, a program of soil micromorphological analysis was carried out in
order to investigate geological deformation discovered at the Romanos site in direct
association with the Hellenistic Helike architectural remains. The geoarchaeological
subfield of soil micromorphology extends macro- and meso-scales of analysis of
archaeological soils and sediments for interpreting post-depositional processes,
paleoenvironmental and anthropogenic soil formations and disturbances, and past
human-environment relationships. Geological phenomena, such as earthquakes,
liquefaction, landslides, slumps, and flooding, have an impact on soil formation, and
techniques of soil micromorphology have the potential to detect their geological
residues in direct correlation with observed material destruction. This paper presents
the results of soil micromorphological analysis of the Hellenistic Romanos site,
which attest to paleoenvironmental conditions, anthropogenic effects on soil
formation during occupation, post-depositional processes, and soft sediment
deformation. The discovery of soft sediment deformation structures (SSDS) in the
stratigraphy in layers below, through, and above building destruction provides
conclusive evidence for the association between geological deformation and remains
of building destruction. Furthermore, results on the micro-scale confirm observations
of sediment deformation on the meso-scale in pre- and post-occupation phases.
Investigations of SSDS in Hellenistic Helike demonstrate the efficacy of applying soil
micromorphological techniques for distinguishing the past effects of seismic activity
and other types of geological deformation on the human built environment. This
innovative application of soil micromorphology offers avenues for further
application in other occupational contexts of the Helike Delta Plain, and
Mediterranean archaeology more broadly, to interpret human-geological
environment relationships with respect to earthquakes and other geological hazards
in the long-term.
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Muwkpopop@oloyik) épeova edagpwv otnv ENAnviotikr) ENiky:
H avakdloyn napapop@opevav dopwv (SSDS)

210 NAAioo MPOYPARHATOG PIKPOHOPPOAOYIKIG épevvag edagamv oty EAikn,
npaypatonou)dnke to 2019 pikpopop@oAoyKr) avaivon pe OKOHO TNV MEPALTEP®
dlepedvNOoN TG YEMAOYIKIG IAPAROPPRONG IO avakalvpbnke oty Béon Popavoo
o¢ dpeon ox€on pe ta apyltektovikd kataloura g EAAnviotikrg EAikng. O xAdadog
MG HPKPOHOPPOAOYIAG TOL &dAPOLG EVTIACOETAl OV  YE@APXAOAOYla, Kat
EMEKTELVETAL OF PAKPO- KAl PeCO-KApaKeg avaloong apxaiov edapik®mv optllovimov
Kat Wnpatoyevov amnobéoemv yla Vv eppnveia diepyaciwv mov eywvav petd TtV
evanobeon TOV WNPATOV, TOV TAAAOIEPIPANAOVTIIKOV OLVONK®OV TOLG KAl TG
ernidpaong twv aviponewv oe edda@n KAt OXNUATIOHODS, TOV dlatapaxmv Tov
edagovg, xat oxéoewv avbpomov-nmeptpaloviog xata tv apyootra. Ta
YEDAOYIKA PALVOPEVA, ON®G Ol OLOHOL, I PELOTOIOINOL, Ol KATOAOONoelg, Poég
e0aPAOV KAt TIANPHPDPEG, €XODV AVIIKTLIIO OTOV OXNHATIOHO TOL €8APODG KAl Ot
TEXVIKEG TNG PIKPOHOPPOAOYLag TOL edAPOVg €XOLV T1) OVVATOTTA VA AVIXVELOOLV
TAd YEMAOYIKA TODG KATAANOUIA Of JHECH OLOXETION He TNV IAPATI)POVHEVT
KATaotpo@r] g Ooprg tov edapmv. Avtr) 1) epyacia mapovotdadel ta aroteAéopata
MG HKPOHOPPOAOYIKIG avdAvong Tov &ddgovg amo v 0éon Popavod tng
ENAnviotikrig EAikng, 1 omoia Pefawwver mnalatomeptPallovtikeg ovvOnkeg,
avbpwroyeveig emdpdoelg OTo OXNPATIONO TOL €DAPOLG KATA TV KATOLKNON TOL
Xopov, depyaoieg petd v anobeon Kat v Oapapop@eon xalapaev wnpatov. H
avakd\oyn Odopev mapapop@®ong TV Xalapev wWnpdrev  (SSDS)  otmv
oTp@pAtoypaPia, ot OTPOUATA MHAAAOTEP, OLYXPOVA 1] KAl VEOTEPA dAIO TNV
KATAOTPOPL] TOL KTPlOL Iapéxel arodelkTiKd otolxela yla v oxéon petalo
YEDAOYIKIG IAPAPOPPWDONG KAl KATEOTPAPPEVROV KTIPIAK®V Kataloinev. Enuriéov,
Ta amoteAéopata ot pKpo-KAlpaka  emPefai@voov TG IAPATHPIOES
HAPAPOPPHONG WNPATOV 0TI HECO-KAIPAKA O PAOELS TIPV KAl PETA TNV KATOLKN O
tou xwpov. Ot epevoveg SSDS oty EMnviotikr) EAikn xatadewkvooov v
ATIOTEAEOPATIKOTTA TG EPAPHOYIG HIKPOHOPPOAOYIK®DV TEXVIK®V O £OAPIKODG
optCovieg ywa Tt OwWkpon TOV NAPeADOVIOV ENUITOOE®V TG  OEOHIKIG
dpaotnplotntag kat dA®V TONOV YE®AOYIKNG HAPAPOPPRONG oto dopnpévo
avpomvo neptPdrlov. AvTr| 1] KAVOTOHOG £QAPHOYT] PIKPOHOPPONOyiag edAPovg
npoo@épet d1e€0dovg yla mepattep® epappoyr) oe dAleg katowknpéveg Béoelg tng
neduadag tov Aédta g EAikng, xat evpvtepa otnv apyatoloyia tng Meooyeiov, yua
Vv eppnvela oxéoenv avipmmov-ye@Aoyuod mePPANAOVIOG ava@opikd HE TOLG
O£LOPOVG KAt AAAODG YEDAOYIKODG KIVOUVODG 0TV OLIPKELA TOV XPOVOD.
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Metapolég Tov emuedov g 0aAacoag oty voTlodvTIKI) aKTh
to0 KopwvOiaxkoo koAnoo (BA ITeAonnovvnoog)

EXévn KoAaityxat Nikog Movptlag?

1. EBuixo 'Iopopa Epevvav kar AKTES, kolaitieleni@gmail.com
2. Eraupeio Merétne Apyaiov Axroypouucy - AKTES, nikosmourtzas@gmail.com

To Ovtikodtepo axkpo tov Kopwvbiakod KoAmov ovviota pua tayotata
dravoryopevn meploxy), 1 onoia xapaxtnpiletat amod evepyo ePEAKLOTIKI] TEKTOVIKI),
KAVOVIKA PIYHATa Kdat &vtovi) oelopkotta. [eopop@oloyukoi, ProAoyukol xat
apyaoloyikot deikteg, mov evromifovtat ot NA axtr) Tov Katd prKog Tov KOpLmv
TEKTOVIK®V OOP®DV, DIIOONA®VOLV Tig OlAPOPIKEG KATAKOPLPEG TEKTOVIKEG KIVIOELG
ot duwapketa oo Avatépov ONokativoo. Ot evepyeg pnéiyevelg (oveg ITatpag-Piov,
WPabomopyov, ZeAwavitikov, Atyioo, ENikng, Awaxorrtoo-ITAatdvoo kat AgpPeviov
eNéyxouV T Popd Kat 1o péyefog TOV KAatakOpLP®V KIVI|OE®V KATA UIKOg TG BA
[Telorovvnolakrg aktyg. XtV mapovod peletn Oa eotidoovpe ota dVO AKPA TG
avatolkng axtig g Axatag: ota Mabvpa Adapia (meploxr) apyatag Atyeipag) xat
oto otevo Plov-Avtippioo.

TovAdytotov 60O TEKTOVIKA ITAPOSLOPLKA YEYOVOTA KATA PIJKOG TOV PI)YHATOG TOD
AepPeviov avOywoav Tig apyateg Alpevikég eykataotdoelg oty akty Mabpa
AWdpla, oto avoywpévo TEpayog tov omoiov Ppiloketat to apyato Aypdavi. Ot
APEVIKEG eYKATAOTAOELG XPOVOAOYOLVTAL HETASH TOL 200 KAl TOL a’ H1O0D TOL 30V
awva p.X. H padioxpovoloynon pe “C tov Proloyikov deiktov mov PBpednkav
IIPOCApTNHEVOL Ot Jopr| Tng apyaiag mpoPAntag, ¢dwoe nAwkia 1686 cal BP (264
p.X.), n omotia eivatl COPP®VI) Pe TV APXALOAOYIKE] XPOVOAOYNO1) KAt TNV MePiodo g
SAPVIKIG EYKATANEWYPNG TOL VIO AVAKATAOKELI] KOVTIVOL Oedtpov g apyaiag
Avyeipag (peoa tov 3ov awwva p.X.). Ot aotoyieg oo £xoovv dratapadet ) dopr) g
npoPAnTag Oelxvoov OTL 1) KATACTPOPI] TOV AIPEVIKDV EYKATAOTACEDV NTAV OLV-
oclopky), pe Oevbovorn Ouddoong TV OCEOPIKOV KOpdte®v amd Ta dvtwa. H
oxedlaotikr) avaocbotaon TG apxaiag MPOPANTAg He TV AIOKATACTAOL TOV
HPETAKIVPEVOV THNPAT®V OtV dPXIKI) Tovg 0£01), 1] apyaloloyiky) eppnvela Kat 1)
XpovoAoynor tng dopr|g, 1 B¢on mpookOAANoNg TV PLOGEIKT®V KAl Ol PAOIOPETPLKES
nA\ikieg 1oL mapéxovv, Kabwg KAl 1 IIAy0-DOPO-ELOTATIKI] HOVTEAOIOiN oY,
kabopifoov ) otdbpn g Oalacoag ot didapkela KATAOKELI|G KAl AetTovpyiag Tov
POHAIKOL Apéva Kat poodiopifoov to peyedog g avoywong xata 535 + 0,37 m
ano 1 Popaixn mepiodo éwg onpepa. H avowwon tov AMpéva eywve oe 60O
TOLAU1OTOV PAOCELS: ApXKA Katd 4.35 m, nepinmov 1686 BP, xat ot ovvéxeta kata 1
m, repirov 657 BP.

To Pobiopa Piov-Avtippioo amotelet pia dopr) petaBaong petald tov Pobopdrov
tov [Tatpaikod kat tov KopwvOiakod koAmov. Optofeteitatl votia amo v evepyr)
pn&yevr) Covn Ilatpag-Piov mov xvpuapyeitar amd éva ABA-BBA opBoymvio
pnéyevég ovotpa, eve éva ABA-BBA opboywvio ovotnpa etvail emiong evepyo.
Bopeia, ot v mevpd mg Ztepedg EANadag, to pobiopa oprobeteitat amo 1) pndiyevr)
Cwvn Bapdaoopag-Khoxopag-Navrdxtoo, A-A ¢mg BA-NA SievOovorg.

To xdotpo tov Piov Ppioketat oto Popelo akpo tng xepooviioov tov Piovo oty
Axala xat paCi pe to Oidvpd TOL AVIIKPLOTO KAOTPO Avtippiov otV
Attoloakapvavia mpootdteve 10 Xtevo  Pio-Avtippiov, oo amotelel T Sotik)
e10060 tov KopivOiakod KoAmmov amd v mAevpd tov loviov neddyovg. Ta npaota
oxvpepatikda épya oto Pio éywvav to 1499 amno tov Obopavo covAtavo Baywalnt B
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kat nep\apPavav duho nepifolo kat td@po. Ta teiyn vrEéotnoav onpavtikeg Cnpeg
aro tovg Immoteg g MdaAtag to 1603. To 1687 to xdotpo katalnpbnke amd tov
MopoGivt xat eri eveTiknig Kuplapyilag €ywvav OpaoTikeg eIOKeLEg (VoL Imopyot-
IIPOPAY®VEG, EVIOXLPEVA Telyn) yia va AdPet ) onpepwvi) tov popen. H emtepixr)
IIEPLTELY 10N €XEL AKAVOVIOTO IIOADYDVIKO OXTjpa pe prjkog nepirmoov 1000 m. H Popeia
KATAANSr) TOO OLUIILITTEL e TO dKPO TG XEPOOVIIO0L ToL Piov, eved 1 avatoAikr) Kat
dvtikr) mevpd Tov mePPAlAovTatl arnd ApPpPOXAAMK®ON AKT] IAATOVG €g 25 m. XN
NA xata\nln tov kdotpov, TpNpa TG ODDMPAVIKIG KAl EVETIKIG eSOTEPLKIG
reptteiyong, prikovg nepiroov 130 m, Bpexetat onjpepa amo tn Oalacoa. H Oepeioon
tov efwTepwKOL  Telyoug amoteleitat  amo  OVO  €wG  TEOOEPELS  OEPEG
HAapaAANAOYPApH®OV SOPIK®OV otolxelmy, &ved 1 avwdopr) amod apyobdg Aibovg
oovdedepévoog pe koviapa. To Pabog edpaong tng Oepedimong et tov Baldootov
modpéva, xopaiveratr onpepa petalp -1.65 m oV avatolkry IAevpd Tov
ObBopavikov tetyovg, -1.80 m €wg -1.90 m otov avatoAko obopavikd mpopayovda,
onov £xet drapoppabdet xat pa StaPpwotyevig Baldooia eykormr), kat -1.40 m £wg -
1.50 m ot v avatoAikn mAevpd TG eVeTiKn§ eS@TepKng meptteiytong. H aktoypappr)
¢ Obwpavikng meptodov extipatat ot Pprokotav oe Pabog -2.50 m yapnAotepa
arIo T ONPEPLVI| KAl O AIOOTAOH) TOLAAXLOTOV 8 m 11pog T OaAaocod, avatoAkd Tov
avatoAkob ofopavikobd IPopay®Vvd, OIMG paptupeitat aro v vrapdn Podiopevng
KOKAKI)G AiBvng Paong Stapetpoov 3.50 m, pe vrmoAeippa koAwvag dapétpov 1 m oto
KEVTPO TG, MOavOTata TOroOoNpo TG IAAALdSg aKTr|G.

H avdlvon teov Owabéowpov ototyelov yia ) petaPoAr ot oxéon Snpdg-
O aooag oto avatoAKo TP TOV AKTOV TG Axatag katd 1o Avatepo ONOKavo,
detyvet 0Tt TO avatoAkotepo akpo g Axaiag, oty axtr) Mavpa Awddpia, vmoxettat
0¢ TEKTOVIKI] avoyworn pe éva péoo podpo 2.81 + 0.20 mm/yr, mov eivatl amd tovg
oynAotepovg ot vota aktr) tov KopivOiakod kOAmov. Avtifeta, to dvtikotato
akpo tov Kopivbiakoo, oto Ztevo Piov-Avtippiov, £xet fobiotet karta 2.50 m nepirmoo
ta tedevtata 520 xpovia, vrmodnAmvovtag tayd pvdpd tektovikrg Katapovbiong g
1dlng twv 5.17 £ 0.47 mm/yr.
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Sea Level Changes on the Southwest Shore of the Corinth Gulf
(NW Peloponnese)

The westernmost end of the Corinth Gulf constitutes a rapidly extensional area,
which is characterized by active tensional tectonic, normal faults and high seismicity.
Geomorphological, biological and archaeological indicators identified on the south
shore of the Corinth Gulf along the main fault zones, indicate the differential vertical
tectonic movements during the Late Holocene. The active fault zones of Patras-Rio,
Psathopyrgos, Selianitika, Aigion, Eliki, Diakopto-Platanos and Derveni control the
direction and the magnitude of the vertical movements along the NW shore of the
Peloponnese. In this study we focus on the two edges of the eastern coast of Achaia:
on the Mavra Litharia coast (area of ancient Aigeira) and on the Rio-Antirio Strait.

At least two paroxysmal tectonic events along the Derveni Fault resulted in the
uplift of the ancient maritime installations of Mavra Litharia, on the footwall of
which the ancient harbour is located. The harbour installations are dated between the
2nd century and the first half of the 3rd century AD. The radiocarbon dating of the
biological markers attached to the structure of the ancient jetty yielded an age of 1686
cal BP (264 AD), which is consistent with the archaeological dating and the period of
the sudden abandonment of the under-reconstruction nearby theatre of ancient
Aigeira (mid-3rd century AD). The observed damage that has sustained the structure
of the ancient jetty suggests that its destruction was co-seismic and reveals the
direction of seismic waves from the west. The schematic reconstruction of the
displaced blocks of the jetty in their original position, the archaeological
interpretation and dating of the structure, the biomarker information (age, elevation),
and the glacio-hydro-isostatic modelling, determine the sea level during the period
of construction and use of the harbour and the uplift of the ancient jetty as 5.35 + 0.37
m since the Roman period. The uplift of the harbour occurred at least in two phases,
initially by 4.35 m around 1686 BP and subsequently by 1 m around 657 BP.

The Rio-Antirio graben is a transfer zone between the grabens of the Corinth and
Patras Gulfs. It is bounded on the south by the active Patras-Rio fault zone, which is
dominated by ENE-NNW orthogonal fault system, while a WNW-NNE orthogonal
fault system is also active. On the north side, it is bounded by the E-W to NE-SW
Varasova-Klokova-Nafpaktos fault zone.

The Rio fortress is located at the northern tip of the Rio peninsula in Achaia
(Peloponnese) and along with its twin, the Antirio fortress in Aitolia-Acarnania
(West Greece), was protecting the Rio-Antirio Strait, which is the western entrance of
the Corinth Gulf from the Ionian Sea. The first fortifications were built in 1499 by the
Ottoman Sultan Bayezid II and included a double circuit and moat. In 1603, the castle
suffered great damage by the Knights of Malta, while in 1687 it was taken by
Francesco Morosini. The Venetians made drastic repairs (new towers-bastions,
strengthened ramparts) so as the castle to take its current form. The fortification wall
has an irregular polygonal shape with a perimeter of about 1000 m. Its northern end
coincides with the tip of the Rio peninsula, while the eastern and western sides are
surrounded by a sand pebble coast, up to 25 m wide. In the SE edge of the castle,
small section of the Ottoman and Venetian wall about 130 m long, is now washed by
the sea. The foundation of the wall consists of two to four courses of ashlar blocks,
while the superstructure was made of rubble stones bound with mortar. Today the
foundation lies on the sea bottom at a depth of 1.65 m below mean sea level (bmsl) in
the eastern side of the Ottoman wall, 1.80 m to 1.90 m bmsl at the eastern Ottoman
bastion, where an erosional marine notch has also formed, and 1.40 m to 1.50 m in
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the eastern side of the Venetian wall. The shoreline of the Ottoman period is
estimated that was 2.50 m lower than at present, at a distance of 8 m toward the sea,
east of the eastern Ottoman bastion. This is evidenced by a submerged circular stone
base, 3.50 m in diameter with the remains of a 1 m-diameter column in its center,
which most likely was a landmark of the ancient coastline.

The analysis of all available data on the change in the land-sea relationship along
the eastern shore of Achaia during the Late Holocene, suggests that the easternmost
tip of Achaia, on the Mavra Litharia coast, is subject to tectonic uplift with a mean
uplift rate of 2.81 + 0.20 mm/yr, which is one of the highest rates observed on the
south shore of the Corinth Gulf. On the contrary, the westernmost edge of the
Corinth Gulf at the Rio-Antirio Strait has submerged by 2.50 m during the last 520
years, suggesting a very high subsidence rate of 5.17 + 0.47 mm/yr.
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‘Evag ayvwotog oelopog g 'Yotepng Apxatotytag
otnv Popaikn EAikn

Nrtopa Katowvorovloo

The Helike Project & The Helike Society, eliki@otenet.gr

H EAikn tov Peopaikev xypovev tomobeteital ano tig apyaieg nnyég ota A tov
Atylov xat otV 1dwa evpLTEP IEPLOXT] M€ TNV IIPOYEVEOTEPT) KAAOLKI] TTOAL. ZTOV
xaptn tov yeoypdpov KAavdwov ITrolepaiov, n EAikn ovopmepihapPavetatr otig
noAeig g Axatag padi pe to Atyov kat v Bovpa, yertovikr| tng moAn ota A moo
KAtaotpagnke Kat n tdta oe onpavtiko Padpo amo tov oetopod toov 373 m.X.

Apyaoloykd evprpata v Popaikov xpovev (log-50¢/60¢ at. p.X.), amo Tig
YEDAPYAONOYIKEG £peLVEG KAl avaoKapég Tov Epevvntikoo Ipoypappatog Apyatag
EAixng/The Helike Project otnv meptloxr) amo to 1995 k.e., emPefatmvoov tig apyateg
paptopieg. ESexovoag onpaociag avapeoa oe avtd ta e0PHHAT, £lval 1] avakaAvyn)
g KevIpKr|g napabaldaootag peopaikng odov, oe prxog 1300 p., mov dwaoyilet v
neduada g ENikng pe xatevbovon A-A, dnAadn) g ‘Aew@opov’ mov avagepet Kat
axkolovbnoe o mepuyntg Ilavoaviag, mept 1o 172/73 p.X., egpxopevog amod v
ITatpa xat to Atyov pe mpoopopod v Kopwvbo. Kata prjkog xat vota g
POHUAIKIG ‘Ae@@POpPoV’, 1 omota akoAovfovoe Mopeia KOVIA OTHV AKTOYPOHHL), Ot
épeoveg £pepav oto pag petalp ovyyxpovng EAikng xat NiwkoAaukev, Kriplakd
Kataloura Kat 0éoetg dvo vekpotapeianv.

Ta avaokagwa dedopeva edeifav o1t kat o owopog g Popaikrg EAikng
KATAOTPAPNKE aI1d 10XLPO 0o 1ToL ovvefn) mbavotata oto a’ Piod Tov 500 alwva
pX. ZmVv pla pdlota 1oV nepurt®oe®v, otd Nikohaika, Ppédnke okeletdg avopa
KAt KAT® Ao aotov ootd (mov Oappeéva KAto armd td epelmid KATEoTPARPEVOD
KTipiov, otV otevr] eioodo vmoyelag deSapev)g, mpoodéTovtag pia akop mepimTorn)
- otig Alyeg mov yvepifoope - Piatov tédovg g avipomvng {r)g aro oelopo eviog
plag owiag. AmMO Tig 10TOPIKEG MNYEG, HAG Elval YV®OOT Oelpd KATAOTPOPIK®V
OelOP®V 110V enAn&av v meploxr) tov Kopwvbiaxoo kat g Axatiag xatd tov 40 xat
tov 60 at. p.X. O véog ayveotog oelopog tov Sov at. p.X., mov avakaAvednke otnv
Popaixr) ENixn, mpoo@épet véa Oedopéva yla TV 10TOPLKI] OelOpoAOyla Kot
el0KOTEPA TNV OelopIK) wotopia tov Kopivbiakod kat tng meproxr|g tg EAixng, otovg
awwveg 1oL akolovbnoav petd tov diaonpo oetopod toov 373 mm.X.
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An Unknown Earthquake of Late Antiquity
in Roman Helike

Roman Helike is placed by ancient sources east of Aigion and in the same wider
area previously occupied by the classical city. The geographer of the 2nd century
AD, Claudius Ptolemy, in his Geography records Helike among the cities of Achaia of
his time along with Aigion and Voura, a neighboring city to the east, which was also
seriously destroyed by the earthquake of 373 BC.

Archaeological finds of Roman date (1st-5th/6th centuries AD) discovered in this
area during geoarchaeological work and excavations conducted by the Helike Project
since 1995 onwards, confirm the ancient testimony. Of paramount importance is the
discovery of the central coastal Roman road, 1300 m long, which crosses the plain of
Helike in a W-E direction. This is the 'highway' mentioned and followed by the
traveler Pausanias around 172/73 AD, on his way from Patras and Aigion to
Corinth. Architectural remains and cemetery sites were found in the area between
modern Eliki and Nikolaiika, spread along and to the south of the Roman “highway’,
which was constructed near the coastline.

Excavation data showed that the Roman settlement was destroyed by a strong
earthquake, which occurred probably in the first half of the 5th c. AD. In one case, in
Nikolaiika, the skeleton of a man and remains of an animal were found crushed
under fallen ruins in one of the destroyed buildings, in the narrow entrance leading
to a large underground pebbled floor tank. This is another among few known
examples of violent termination of life by an earthquake within a household.
Historical sources mention a series of destructive earthquakes occurred in the
Corinth Gulf and the region of Achaia in the 4th and 6th c. AD. The unknown
earthquake of the 5th c. AD revealed in Roman Helike, adds new valuable data to the
field of historical seismology and especially to the seismic history of Helike and of
the Corinth Gulf in the centuries that followed after the famous earthquake of 373
BC.
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®avatog ano ogwopo otnv Popaikr ENiky
Aihav Kapan! ka1 Avaoraoia Toaikn?

1. EBvixo xar Kamodiotpraxo [avemotiuio ABnvav, likarali@yahoo.com
2. AveSaptntn epevvntpa, AyyAia

To tpaywko napeAbov tng Arytaietag otnv Axaia exet amoxalo@del amo otopikeg
Kat apyatodoykég mnyés. ONOKAnpn n meploxr) Kat Mo ovykekpipéva n Apyata
EAikn éxoov vrogépet aro 1oxvpodg 0elopovg KAl IAPOHOLES PUOUKEG KATAOTPOPES.
H avaxd\oyn evog avOpomvov OKeAeToL MHapeiye pid AdkOpn Aavdapvnon tov
dpapatikev emmmtwoeav Tov oeopov otV EAikn. H avaoxkagr tpiov topov oto
AvVAaTtoAKO THNpa g meploxtg g Apxatag EAikng ota NikoAatka, épepe 010 PG
&va OLYKPOTNHA POPAIKOV KTIPl®V. Xe €va aIlo avtd, &vag KATAKEPHATIOPEVOS
avOpoImvog okeAeTdg KAt KAT® armod avtov Ta ootd Tavpov/ ayedadag Odetnkav
KAT® amo évd OTPOPA KATAOTPOPHG IeopEVaV ooPddmv Kat mAvev nhakdieov. O
avOpmmivog okeletog Ppednke katakeppatiopévog in situ, aAAd ta ootd Ppiokoviav
0¢ OXETIKI] AVATOHIKI) OOVOEO O¢ KATIOG eKTeTapév) 0¢on. Avtd vrmodnlmvet evav
O€10[10, TIOL XPOVOAOYelTtal amo ta apyatoloywkda otoiyeia mepl ta téAn tov 400 pe
apyég too Sov awwva p.X. Eva tpayko telog g {org evog avBpmmoo kat evog {mov.

Death by Earthquake in Roman Helike

The tragic past of the Aigialeia region in Achaia has been revealed by historical
and archaeological sources. The whole area and more specifically ancient Helike
have suffered from serious earthquakes and similar natural disasters. The discovery
of a human skeleton provided another reminiscence of the dramatic effects of
earthquakes in Helike. The excavation of three trenches in the eastern Helike area in
modern Nikolaiika, brought to light a complex of Roman buildings. In one of the
structures, a crushed human skeleton and under it the remains of a bull/cow, were
buried under a destruction layer of fallen plasters and tiles. The human skeleton was
found fragmented in situ, but the bones were in relative anatomical association in a
somewhat extended position. This suggests an earthquake, dated from the
archaeological evidence to the end of the 4th/beginnings of the 5th century AD, a
tragic end of the life of both a human and an animal.
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Life and Death in Ancient Helike:
Insights from the Human Remains

Sandra Garvie-Lok
University of Alberta, sg9@ualberta.ca

Excavations of the Helike Project at Ancient Helike have recovered human
remains from a number of locations. These small burial groups date to the late
Classical/Hellenistic through Byzantine eras, allowing us to form an idea of
changing life in the area over this long period. Stable isotope analysis indicates that
diet was primarily focused on crops and other land-based resources in all periods,
but with variable input from marine resources that was strongest in the Hellenistic,
when lagoon resources would have been available. The dominant pattern of reliance
on land resources is similar to that seen elsewhere in the Peloponnese in these
periods, reflecting stable long-term dietary traditions focusing on grains, legumes, oil
and dairy products. Increased marine resource use in the Hellenistic period shows
that this long-term stability was balanced by flexibility in response to the changing
local environment, with lagoon resources incorporated into the diet as they became
available. The Helike remains also provide evidence for daily life through their
lesions of illness and injury. The individual burials give us glimpses of weaning
practices, daily physical activity and lifetime health experiences, connecting the lives
of Helike’s ancient inhabitants to our own lives today.

Zon xat Bavartog otnv Apyaia ENikny:
Ovyvwoeig ano ta avlpomva Aetyava

Ot avaoxkagég tov Helike Project £éxoov @épet oto @wg avBpmmiva Astyava aro
dagopeg Beoelg mov xpovoloyovvtatr otovg YotepokAaouwkovg-EAANvVioTikodg Kat
péXPL Toug Bulavtivodg xpoOvous, emTPEIOVTAg PAg vVa OWIPOPP®OO0LHE Pia Oea TG
alayr|g g (1§ otV MePLoXT) KATA TV OldIpKela avTr|g TG pakpdg meptodov. H
avaloon otabepov ootonav Oeixvet ott 11 Oratpo@r) emxevipwbnke kvplwg o€
KaAEpyeteg Kat aANovg Xepoaiong MOPovg oe OAEG TIG IEPLOOODG, AANd pe petaPAntr)
elopor| anod Baldoolovg mopovg mov 1tav wyvpotepn otnv ENAnviotikn enoyr), otav
Oa vmrpyxav Swabéopor mopor amod mepiPalov Aypvobalacocag. To xvpiapyo
MPOTLIIO €APTNONG AIIO TOLG XEPOAIOLG MOPOLS Elval IAPOHO0 HE ALTO IOV
napatnpeitat aloo otmv [Nedonovvnoo oe avteg Tig meptodovg, avikarorrtpifovrag
otafepég pakpoxpovieg SlatpoPikeg mapadooetg nov Paocifovtat ota SnpunTplakd, Ta
oompia, To Aadt kat ta yalaktokopikda mpotovia. H avénpévn xpron Oaldooiov
nopwv ota ENnviotika ypovia deiyver 0t avt) 1 paxporpobeoun otabepotta
eClooppormfnke amd TtV eveAila avtarokplong oto PeTAPANAOPEVO  TOIMKO
epBailov, pe MV evoOUAT®on mopmv tng Aypvobdlacoag otnv diatpopr) kabwmg
ntav dwabéopotl. Ta avBpomva katahoura anod v EAikn, pag mpoogépovv emiong
otoyela ywa mv xabnpepvr) {or) péoa ano my paptopia opyavikov PAafev amo
aobBeéveteg Kat TPALPATIORODS. Ot ATOPIKEG TAPES, PG EMTPEIIONV [d YPI)YOPL] PATLA
OTIG IIPAKTIKEG ATIOYANAKTIONOD, OtV KAONPeP1VY] OOPATIKT) OpaotnploTTd Kat OTig
eprelpleg vyetag oe OAn mv duwapkela tng {wrig, ovvdeovtag TG (ég TOV apydaiov
Katoik®v g EAkng pe ) w1 pag orpepa.
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TKEWPELG Y1 TV AVACKAPIKI «ovio@avela» otnv Apyaia EAikn
Xpnotog Mepavrdag
[avemotnpio Iatpov, hmerantz@upatras.gr

H m\éov tov tplavta etov adlaleurty) ye@AOYIKL] KAt apXAtOAOYIKI) £pEDVA ATIO
10 Epeovntko [poypappa Apxatag EAikng moo evtomoe v Apxata EANikn, n onota
Kdt dpytoe va arrokadiotd otadtakd pia eSatpetikd nmoAvoovvletn eikova dtadoyikmv
OKIOTIK®V QAOEDV, IOV EKKIVOLV otV npopn Emoxr) too Xahkod (3n xthetia m.X.)
KAt @TAVOLV PEXPL KAl TA PETAPLIavIIVA XPOVLd, YE@AOYIK®V AVAOTATOOEDV KAl
MIOATIOPIK®V IIPAKTIKOV HE EMKEVIPO TOV Oeopo tov 373 m.X., Oa propovoape va
IIPOTEIVOLPE OTL OLVIOTA MId IIDKVI) OTIG OlAOTPMOELG TNG «YAlO-APXALOAOYIK)
OVIOQAVELD». LTV AVAKOIVOOT| HAG EMXELPODHE HIA PAIVOHEVONOYIKIT] IIPOCANYI
NG AVAOKAPIKIG «OVIOPAVELAG», OIS LTI MPOKVITTEL AIIO TG AVACKAPIKEG TOPEG
oo Otevepynonkav ya v avevpeor) g Apxatag EXikng, exkAapPavopeveg avtég og
IAAiold IOV LINPETOLY PLa TEXVIKI] O1AdKAOIM IOV E0XWPEL HEOA OTIV KOWVOVIKO-
10TOPKY Katdotaor Tov napeAdovtog. H avaoka@ikr topr) g mAaioto eppnvedetat
€0 ®¢ pa OtadKaoila MoL HAG AIOKAADIITEL TO 1OTOPLKO DIIOKEIHEVO, O CIPEOT)
OLVAPTNOL PE TO PLOKO HePPANAOV peoA OTO omoio avto eyKataPimvel, AAAA Kat
®G P AIIOKATAOTAON TNG HPAYPRaTKOTNTAg Tov. ‘OvIag 1 avaoka@ikl] Topr pia
rapepPartikr) Kat texviky oovOnkn, emyevr|g g 1otopiag, ovpPailet ot Qavépmor
Tov HapeAfOVIOg ®G HIAG PALVOPEVOTEXVIKNG Oladkaoiag, LHNPET®VTAG £T0l
KateCoxn)v TV  «OVIOQAVEWD» TOL, ONAadr] Tov TPOmO pe TOov omoio pag
anoxaAvoroviat ta npdaypata tov napeAbovrog. ITpootdiddet €Tol 10 AVACKAPIKO
IAAiOl0 0g P1d «OVTOQAVIKI] HITPa» ITOL IIPoodlopilel ToV TPOMIO je TOV OIoio
eppaviCetat to napeAdov 1 aA\®wg Tov TPOIo MAPAYDYIS TNG 10TOPlAg KAt Tov
roAttiopoo. Enavaripoodiopifovtag Aoutdov 1r) ox€on pe To X®POo Kat T0 XPOVo, TO
aooTPO MAAIOI0 PG AVACKAPL)G TPOIonotel Kat epmAovtiCel v i0wa ) oovOnkn

g avTIANYNG pag yid my 1TopIK| Qv
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Thoughts on the Excavation "Ontophany" in Ancient Helike

The more than thirty years of continuous geological and archaeological research
by the Helike Project that brought to light Ancient Helike, which gradually began to
restore an extremely complex image of successive residential phases - beginning in
the Early Bronze Age (3rd millennium BC) and dating down to the post-Byzantine
years -, of geological upheavals and cultural practices centered on the earthquake of
373 BC, we could suggest that it constitutes a dense in its layers "geo-archaeological
ontophany". In our presentation we are attempting a phenomenological reception of
the excavation "ontophany", as it emerges from the excavation sections carried out to
find Ancient Helike, perceived as frameworks that serve a technical process
penetrating into the socio-historical situation of the past. The excavation practice,
understood here as a frame, is interpreted as a process that reveals to us the historical
being, in direct relation to the natural environment in which it settles, but also as a
restoration of its reality. The excavation practice, being an interventionist and
technical situation, exogenous to history, contributes to the revelation of the past as a
phenomenological process, thus serving primarily its "ontophany", that is the way in
which the things of the past are revealed to us. The excavation framework is
characterized as an "ontophanic matrix" that identifies the way in which the past
appears or otherwise the production of history and culture. Thus, by redefining the
relationship with space and time, the strict framework of an excavation section
modifies and enriches the very condition of our perception of the memory.
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Was Helike a Typical Hellenistic Polis?
A Comparative Study of Numismatic Contexts

Robert Weir
University of Windsor, Canada, rweir@uwindsor.ca

Given that Helike was not decisively destroyed in 373 /2 BC but went on to strike
coins of its own in about 300 BC, one should consider it one of the poleis of Hellenistic
Greece. But what sort of a polis was it? What did that designation even mean in
Hellenistic Greece for the majority of city-states that were outside the small circle of
our detailed knowledge (e.g. Athens, Sparta)? These are complex questions, but
comparisons between numismatic assemblages recovered from excavations at
different sites allow a glimpse at a partial answer. Individual coins are chronological,
geographical, and economic markers, but a group of them excavated from the same
site can yield a composite sketch of that site’s identity. This paper will compare and
contrast 4th to 1st century BC numismatic assemblages excavated at a variety of sites
(i.e. the Athenian Agora, Mytilene, Nemea, Kenchreai, and Stymphalos) with that
from the Helike Project excavations. Each site’s assemblage evokes a different
picture, so the idea of using coins to quantify a “typical” polis is somewhat
unrealistic. On the other hand, there are also some surprising overlaps (for instance,
a large proportion of Sikyonian and Macedonian coins at Nemea, Stymphalos, and
Helike) that invite further study. The general conclusion is that Hellenistic Helike,
like many smaller poleis of the period, was to a large extent both integrated with, and
reliant upon, neighbouring states, both economically and otherwise. This
phenomenon was of course largely responsible for the prominence of federal leagues
in the Hellenistic period, but it was not unique to that period. For most city-states,
the ideal of a fiercely autonomous and independent polis was simply not practical in
any age, nor is it borne out by the numismatic evidence.
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"Hrav 1 EAikn po Tomucn] EAAqvieti) 7oAn;
Mo 6UYKPLTIKT] PEAETT TN VOULGUOTIKNG ROPTLPILOG

Agdopevoo ot 11 ENikny dev kataotpdgnke oAoxAnpaotikda to 373/2 mX. ald
ovoveytoe Vv {®r] g Kat ékowye ta voptopatd g mepiroo to 300 m.X., Oa mpénet va
Vv Bewpricovpe pila amd tig moAelg g EAnviotikrig ENadag. AMNG Tt €idovg mOAn
ntav; l'evikotepa 1t onpawve avtog o xapaxtnpopog oty EAAnviotikry ENada yua
TNV IAEOVOTTA TOV HOAEDV-KPAT®V ITOD (TAV EKTOG TOL PIKPOD KOKAOL TV MOAED®V
nov yvopifoope Aemtopepws (rmy. AOnva, Xmaptn);, Avtég eivatr moAdOIAoxeg
EPWTNOELS, AAAA Ol OLYKPIOELG AVAPEDA 08 OPAdEg VOHIOPAT®V AIIO AVACKAPEG OF
dlagopeTikeg Oeoelg, paAg EMITPENIOLY Pl PATIA TOLAUYIOTOV ®G IIPOG UL PEPIK)
anavinon. Ta voplopata wg pepovepéva aviikeipeva eivat  xpovoloyukoi,
YEDYPAPIKOL KAt OKOVOpKOl deikteg, aAd pia opdda amod avtd MOL AVACKAPNKE
amno tov 1010 xwpo pmopel va amodwoel pia oLVOeTy eKOvVA NG TALTOTHTAS TOL
ODYKEKPLPEVOD Y®PoL. Avtod to apbpo Ba ovykpivel kat Ba avturapapdalet coANOYEG
VOHIOPAT®OV amo tov 4o péxpt tov lo awova mX. amod didapopovg apxatoloykodg
xopoog (m.x. Abnvaixn) Ayopda, Motrvr), Nepea, Keyxpeeg xat Zropgpalog) pe v
ooMoyr) amno Tig Avaokagég too Helike Project omv Apyaia EAikn. H opdda
VOHIOPAT®OV TOL Kdle XdPov avadelkvdel pid OLa@OPETIKI) EIKOVA, EHOPEVAG 1) 10¢a
NG XP1)0NG VOHIOPAT®V Yld TOV ITOCOTIKO IPOCOI0OPIORO HIAG «TOIIKIG» TOANG etvat
KAII®G J1) PEAAOTIKT). ATIO TV AAAI TIAELPA, DIIAPYOVV EIIONG HEPLKEG EKTTANKTUIKEG
aMnlemxkaloyelg (yia napddetypd, £va peydAo IT0000TO VOPIOPAT®OV TG LIKDOVAG
kat mg Makedoviag oty Nepea, v Ztopparo xat v ENikn) mov npooxaloov
nepattép® peletn). To yeviko oopmépaopa etvat ot 11 EN\nviotikr) EAikn), onmg xat
MOA\EG pIKPOTEPEG TOAELG TG TEPLOO0V, evompatmOnke oe peydlo Pabpo xat
Baototnke oe YEITOVIKA KPTI), TOOO OKOVOULKA 000 KAl YEVIKA. ADTO TO QAVOPEVO
NTav Quowkda oe peyalo Pabdpod vmevbovo yia Vv LIEPOYT] TOV OHOOIIOVOIAK®DV
evooemv oty EAAnviotikn) mepiodo, alda dev ftav Kat To Hovadiko yid TV €moxd).
Ia tg meploodtepeg MONEIG-KPATH, TO WOAVIKO HIAG eSAPETIKA AOTOVOPNG Kot
aveSdpttg MOANG am\eg Oev HTav MPAKTIKO Of KApia €moxr), ovte Kdat
emPePatwverat amo Ta VOPIOPATIKA OTOLeld.
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Stretching the Threads: Methodological Aspects
of Hellenistic Textile Tools at Helike

Sophia Tsourinaki

SEN Heritage Looms, Athens, Greece
tsourinakil952@gmail.com

Excavations at Helike have brought to light an important xvageiov/fagpeiov.
Associated finds in the area, such as a significant number of textile tools (loom-
weights and needles) attest that weaving works were combined with dye-works.
First and foremost, loom weights provide evidence of the warp-weighted loom and
its textile technology. Moreover, the two types of loom-weights (discoid and conical),
all made of terracotta, and the different places that they were discovered, allude to
the following hypotheses: a) conical loom-weights were used in a domestic dwelling,
where textiles were produced for the household b) the large number of discoid loom-
weights with one or two holes were used by specialized craftsperson in the
establishment. There is a wide range of colours, thus we assume that most of them
were produced locally. Additionally, personalized stamps on some discoid loom-
weights may had been marks of a recognized textile, an individual owner, artisan or
workshop. However, the absence of spindle-whorls in the complex indicates that the
acquisition of fibers such as wool or linen may had taken place elsewhere; thus,
tibers would have been spun by women in either domesticated contexts, spinning for
surplus income or in a central workshop. Additionally, the Helike textile tools can
shed light on the ancient economies along the Corinthian Gulf, such as the extended
trade networks, the gender construction and relations, the colonization and
migration, especially of women,. The Hellenistic Period, a time of experimentation in
weaving methods, plus the possible socio-economic ties of the contemporary coastal
weaving and dyeing workshops of Korinthos, Isthmia, Khostiai, Koroneia and
Chalkis will be discussed.
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Teviovovtag ta vijpata: MeBodoloyikeg mpooeyyioeig towv
vPavtikev epyaleiwv otnv ENikn xata v
EMN\nviotiki) nepiodo

Apyaoloyikég avaokagég otnv EANikn éxoov @épet 010 QmG €va ONUAVTIKO
kvageiov/ Pagpeiov tng EAAnvioTikn)g meptodov. ANIO Ta OYETIKA EDPHHATA, OIIMOG OELPU
VPAVTIK®V epyalelov (ayvobeg xat Pehoveg) ewkdletai, OTL O¢ OLYKEKPUHEVOLG
X®povg toL Pageiov vrmpde epyaotnplaxy), vEAvVIovPYKI dpaotnpiotnta. Karta
KOPLo AOYO, TA DPAVTIKA BAPI) DIIOOEKVDOOLV TNV XPLOL TOL 10TOL pE ayvobeg Kat
g avaloyng veavtikig texvoloyiag. Emiong, amod ta dvo eidn miAvev ayvobov
(kovikeg kat Otokoeldelg), mov Ppebnkav oe SAPOPETIKOLS XDOPOLS TOL KINPLov
eKAaCeTal Ot a) Ol K@VIKEG £xoLV Xprowponowmbel oty owaxiy) napaywnyn ) ot
dloxoedeig ayvobeg, mov @épovv povr) 1) SurAr) ormr) mpoodeong exovv xpnotpomodet
ota NAdiow EPYACTPLAKIS, DPAVTOLPYIKNG dpaotnprottag. Emuméov, eyyapaxteg
OTAIIEG ENAV® O KATIOEG ayvobeg MOAvOV va eVO®PAT®VOLV VEEG TOITOAOYIKEG KAl
«AEITOLPYIKEG» TTANPOPOPLES, ONIMG TOV WOIOKTTL), TV HOOTNTA TOV DPAOHATOS, TOV
XEWPOTEXVI] 1] TO €PYAOTIPlO. AVTIOTOLYd, I AIOLOLAd KADOTIKOV EPYAAEI®DV OTO
KT)PL0 DIOOEIKVLOEL OTL 1) VIJHATOIOU0N T®V DPAVIIKOV DAK®OV (PaAAl, Awvdapt)
ywotav eite ota DAAiowW TG OKIAKIG IAPAY®YL|G, I] PETAPEPOTAV OG ETOWHO DAKO
ano v ayopd. Katd ovvémela, 1 avrtipetomon T®V DQAVIIKOV ePYAAEl®V TG
ENikng oG TeXVOAOYIK®V KAl MOATTIOHIK®V QPOPEmV propel va armodeiyel yovipn
OV AVTPETOMION HOMN®V emmAéov {Nupdtoyv, ON®¢g eival 1 Texvoyveoia g
Kowotmtag, o Padpog efedikevong ToL ATOPOL, Ol HMOAITIOHIKEG KAl EUITOPUKES
avtalayeg HEO® YOVAIK®V He IANA KOWMVIKA OOVOAd, KAl €PYAOTHPld OTOV
Kopwbiaxo Koimo (Kopwbog, ToBpia, Xeotwai, Kopwvela, Xalkida) xata v
EXAnviotwkn Tepiodo.
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To ¢pyo oovtnpnong apyatoAoylK®V E0PNHATOV
ano v Apyaia ENikn

Kaovoravrivog Kiovong

Etaipeia Dilwv g Apyaiag EXixng, kostas_kiousis@yahoo.gr

Tnv avoiln tov 2000 Snpovpyeital pe IPOOMIIKI pépva g Atendovipiag too
Epeovnuikov Ilpoypappatog Apyaiag EAixng/The Helike Project, Ap. Ntopag
Katoovommovlov, 10 Epyaotjpto Zovtjpnong mov oteydletat oe X®OPO IOV
napayxopnnke amno tov 10te Arjpo Awakomtoo, et Onteiag too Anpdapyov Tpogova
AiPa, xat Bpioketat oty ovyxpovn ENikn oe kovtivi) armootaon) amod To avaoKapko
nedio. To turjpa Zovipnong elval empopTIOPEVO He TO £PYO OLVTIPNONG TOV
APXAONOYIK®V EVPNHAT®OV AIO TI§ AVAOKAPIKEG APXALONOYIKEG E£PEDVEG TOL
IIPOYPAPHPATOg OtV eopovtepn Ieproxn g Apxatag EAikng. Ildytog otoxog tov
epyaotpiov elvat 1n PeAtioon 1OV  pedodmv KAt  TEXVIK®V  OLVTIPN 0L,
axkolovbaovtag motd tovg dedveig KavVoVvioHovg Kat XApTeg ovvtrpnong. Me oxoro
TNV DANPEOTEPT) KAl EYKDPOTEPT] PEAET TV EVPNPIATOV, TO EPYAOTIPLO oLVEPYAeTal
pe IHavemotnpaka Idpvpata g EANadag, tov e§atepukod Kat pe alovg oovageig
popelg.

Katda ta e 2000-2012, nj apyaioloyikr) épeova Epepe 0To PG MAN0og evpnpatmy,
HPE PEYANO €0POG DAIK®OV KATAOKEDIG, ONMG KEPAMIKL], HETAAAA, OPYAVIKA DAIKA,
yOoaAti, AiBo xat oxeAeToOAOY1KO DAWKO, Ta omoia xpovoloyoovtat amo v 3n Y\etia
.X. €¢wg tov 150 at. p.X. Zta evprpata npaypatonou)dnkav epyaocieg pnxavikmv 1
KAt NIV YNHIKOV Kabaplopov, oLYKOA0e®V, OTEPEDOE®Y, OTADEPOIIOU)0E®Y KAt
OLPIANPWOEDV KA1, OOV KPiOnKe OKOMHO, KAt alo0nTIKEG AIIOKATAOTACELS. 2 Kabe
epnteon  emAEYOnKav MANP®G avTIOTPEWIPA DAKA, Texvikeg kat péfodot
oovtpnong ®ote va eivatr dovat] peAOVIIKA 11 TOXOV EIAVACLVIPNOL TOV
EOPNUAT®V PE TOV dao@aléotepo tpomo. H emoyr) akopa KAt T®V OAK®OV
OLVTI|P101)G, OTIMG CLYKOAANTIKA, OTEPEDTIKA K., £Y1VE AV MEPUTTMOL) AVTIKEIPEVOD
KAl 1)TaV OLVIOTApeV TOA®V HDapapétp®y, Tig onoieg Aapape omoyn pag. Kdabe
EOPNUA AVIHETOIIOTNKE G POVAOIKO KAl OIAVIO KAt OAeg ol ermepfdoelg Imov
npayparornou)dnkav rrav amnotéAeopa d1e§odkr|g peAétng, oe ocuvepyaoia IAVTA pe
Tovg LIIELHLVOLG APXALOAOYOVLG. 2e OPLOPEVEG MEPUITOOELS IOV NTAV AIIAPALTITEG
avalbdoelg DAoL, vmrpée ovvepyaola pe dAAeg elOKOTNTEG, ONKOG PE YEDAOYOLG,
XNPKODG, aKTvoloyovg, avipwmnoloyovg k.a. H oovtrpron tov evpnpdtov, vro my
oovexr| emiPAeyn kat v ovowaotikr] kabodrynon xat PorPeia tng Ap. Ntopag
Katowvomovlov, eitvatr eva peydlo kat Ovokolo project to omoto araoyolet
ONPAVTIKO aplfpo covinenTOV yid HeydAo xpoviko dtaotnpd.

2V mapobod epydcia, Ta mapadelypata mov Iapovolalovidal a@opovy oe
OLVTI)P1OL) EVPNPATOV TG «peTAOEORIKNG EAikng» mov elvat kat 1o avtikeipevo tov
Zovedpiov, dnAadr) oe evprpata mov Ppédnkav otov owiopo g EAikng moo
avamntoyOnke petd Tov oelopo tov 373 m.X.
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Conservation of Archaeological Finds from Ancient Helike

The Conservation Laboratory of The Helike Project was established in the spring
of 2000, under the personal care of the Director of the Project, Dr. Dora
Katsonopoulou, and is housed in the former Community Center of modern Helike,
upon the concession of the Diakopton Municipality, during the term of its first
elected Mayor Mr. Tryfon Livas. The laboratory lies within walking distance from
the Helike excavation site and is in charge of conservation work of archaeological
finds yielded from the excavations of the project in the wider Helike area. The
constant aim of the laboratory is the improvement of preservation methods and
techniques by faithfully following the international regulations and maintenance
maps. To this end, it collaborates with Universities in Greece and abroad and with
other relevant scientific institutions.

During the years 2000-2012, archaeological excavations brought to light a rich
number of finds, such as ceramics, metallic items, organic materials, glass, stone, and
skeletal remains dating from the 3rd millennium BC down to the 15th c. AD.
Regarding their conservation, the finds were treated via mechanical or gentle
chemical cleaning, welding, fixing, stabilization, supplement and, where appropriate,
aesthetic restorations. In each case, fully reversible materials, techniques and
maintenance methods were applied, so that possible re-conservation in the future
can be safely carried out. Even the choice of maintenance materials, such as
adhesives, fasteners, etc., was made on a case-by-case basis and consisted of many
parameters taken into account. Each find was treated as unique and rare and all the
operations performed were the result of a thorough study of each item, always in
collaboration with the archaeologists in charge. In certain cases, when material
analysis was required, our team collaborated with other specialists like geologists,
chemists, radiologists, anthropologists, etc. Conservation work of the findings is a
major and difficult project engaging a large number of conservators for a long time,
under the constant supervision, substantial guidance and assistance of Dr. Dora
Katsonopoulou.

In the present announcement, the presented examples relate to finds from the
"post-seismic Helixe", which is the specific subject of this Conference, that is, to finds
from the Helike settlement that was developed in the area only a few decades after
the earthquake of 373 BC.
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Exploring the Use of GNSS in Land Survey of the Helike Delta
with Point Cloud Data Visualization and
Analysis of Hellenistic Structures

Mariza Kormann! and Dora Katsonopoulou?

1. Sheffield Hallam University, mariza.kormann@kellogg.oxon.org
2. The Helike Society & The Helike Project, eliki@otenet.gr

This paper describes an approach to building deep map representations of the
Helike Delta using GNSS data, historical photographs, maps, and 3D data
visualization. Multi-scale analysis is used to aid interpretations of archaeological
data, from large scale landscape analysis to measurement and analysis of individual
archaeological structures at the Hellenistic site of Helike (Romanos Field). Ground
truth GNSS data collection is described and used both to compare with the Greek
Military Map and to provide accurate measurements of the selected structures such
as length, areas, and volumes. It is shown that the photogrammetry-based Greek
Military Map is less accurate at the borders due to radial distortion; also,
discrepancies in elevation of over 1m since 1967 have been identified and need to be
further investigated. A comparative analysis with Hellenistic sites at Mycenae and
Rachi, and also with other sites in the Levant and the ancient Greek world support
the interpretation of the installations found at the site of Helike as a multi-function
workshops associated with various activities of textile production such as washing,
scouring, fulling, and dyeing as well as wine production during the short annual
vintage season.

ESepeovmvtag v xpron GNSS oto A¢Ata tng EAikng pe PCD
AIEKOV101] Kat avaAvor T@v EAAnvVioTIK@v Kataokeomv

Avto 10 apbpo meprypdgel pla mpooeyyon yia T dnpovpyia avanapaotaong
xaptov Pdaboog tov Aéhta tng EAikng, xpnowponowwvrtag dedopéva GNSS, 1otopikeg
potoypagleg, xapteg kat amewovion 3D Oedopeveov. H avalvon noAamieov
KAMPAK®V  Xpnowpomnoteitat yia va Pondroet Tig eppnveleg TV AapXALOAOYIKOV
dedopevav, amod v avaloor tomiov peydAng KAIPAKAG €m¢ T HETPNON KAl TV
AVAADOl PEHOVAPEVAOV APXALOAOYIKOV KATAOKEL®V OTOV Xopo Ttg EAAnviotwig
ENikng (B¢on Popavov). H ovMloyr) Oedopévov GNSS  meprypdgetat  kat
xpnowponoteitat T0co oe ovykpion pe Tov EAAnviko Xaptn) mg I Y.Z. 600 xat ywa v
IIAPOXT] AKPP®V HETPHOEDV TOV EMAEYHEVOV KATAOKEDAOV, ONOG PIKOG, Oéoelg Kat
oykol. Amodeikvietat 0Tt 0 eAANVIKOG XAaptng mov Paociletal ot @OTOYPAPHETpia
etvat Ayotepo axpifrg AOy® axTvikng Hmapapop@worng. Emiong, eviomiotxav
artokAioelg oe DWPOPETPO dave tov Im amo 1o 1967 mov mpémet va Otepeovndovv
nepattép®. Mia ovykpttiki) avaloon pe eANVIOTIKEG eyKATaoTdoelg otig Mokrveg
kat ) Payn, xabog xat pe dAeg 0éoeig g AvatoArig Kat Tov apydaiov eAANViKoDd
KOOHOV EVIOXDEL TNV ePUNVELT TOV EYKATAOTACE®V IOV Ppednkav otnv eAAnVIoTIKr)
EAikn @g epyaotpia noAanmA@v Aettovpyt®v mov oyxetiCovrat pe diagpopa otadia
MIPOETOAOLAG VI|HAT®V KAl DPAOPATOV, ONI®G IAVOHO, AN 0L, Bagr), Aevkavor) Kat
KVA@euTIKl] aAd mbavotata KAt pe MIAapay®yr] KPAaooL KATd TV avIioTouyn
OOVTOHNG OLAPKELAG EMOXT] TOL ETOVG.
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Archaeology includes field survey, excavation, study and analysis of the
uncovered architectural and human remains and artefacts, and of their
environmental concept. Besides, progressively archaeology is transformed into an
interdisciplinary research field with sciences engaged like geology, chemistry,
information systems, statistics, and remote sensing. Remote sensing is the acquisition
of data of objects or physical processes without any contact with the object.
Particularly remote sensing has received considerable attention since it can assist
archaeology, to extract valuable information based on relatively low-cost,
environmentally friendly, non-destructive and non-contact techniques. Back in the
past, common techniques included satellite remote sensing, aerial photography,
geophysical surveys etc. During the present days, UAVs and laser scanners (LiDAR),
are considered as widely used remote sensing techniques. UAVs acquiring oblique
and/or vertical aerial RGB photos can be used for fast and accurate mapping of an
archaeological site while infrared and thermal electromagnetic radiation onboard
cameras can be used to detect underground archaeological remains. At present, the
advent of UAV data can be collected quickly at a far lower cost. In addition, the use
of video thermal radiometers can detect features impossible to see from aerial
photographs. Drone imagery can be used to create high-resolution 3D models with
accuracy similar to classical topographic measurements. 3D models created by UAV
imagery can be accurate enough to perform precise measurements.

LiDAR method has a great impact on landscape archaeology because this system
can be onboard a helicopter, aeroplane, or UAV or act as terrestrial as well. However,
the onboard LiDAR remains expensive to wide application because of the cost,
permissions, and expertise needed to process the data. Fortunately, most of these
problems do not exist for terrestrial LIDARs. LiDAR creates a point cloud based on
the variable reflectance of corresponding pixels in each object to determine distance
and therefore shape. This point cloud is helpful at macro, onboard, and micro,
terrestrial, scales. Although the macro scale remains too complicated in terms of its
application the micro-scale is easier. Archaeologists can use micro-scale LiDAR point
clouds to create 3D models of architectural remains so accurate as of the number of
points in the cloud a computer can process. Archaeologists can recreate whole objects
in the lab, including large statues, or perform detailed analyses on specific objects. In
this contribution, we will provide examples of two major categories of remote
sensing techniques UAVs and LiDAR exercised in the major complex building of the
Hellenistic site of Helike including rare workshops associated with textile industry.
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H onpaocia t@v DAeoVEKTNPATOV TG TNAEMOKONN 01§ OTNV
PENETH APYALOAOYIKDV XDPWV:
To napaderypa tng ENAnviotikng ENikng

H apyatoloyia PaciCetat oe ¢pevva mediov, avaokageg, PeAétn) Kat avaloon tov
EVPNUATOV MOV APOPOLY O AVOPOIMVA Aelyavad, APXITEKTOVIKA KATAAOUId Kt
avTikelpeva aAAd Kt Tov QLOKOD Tovg IepBaAlovtog. ITpoodevtikd 1 apyatoloyia
éxel petartpariet oe HLEMOTNPOVIKO ePELVNTIKO IS0 O ovvepyaoia pe 1) yeoAoyia,
T XNHELC, Ta IANPOPOPLAKI OLOTHHATA, TV OTATIOTIKI) KAt TV TnAemoxkonnor. H
TNAEMOKOIN O €lvatl 1] PETPNOT AVIIKEWHEVDV I] PUOIKDV OlEPYAoI®Y X®PIG PUOLK)
enagr) pe 1o avitkeipevo. Etot avt) Ponba tyv apyaioloyikny épevova, pe xapnAo
KOOTOG KAt PIAIKEG TIPOG TO MEPIPANAOV HI] KATACTPOPLKEG TEXVIKEG. 210 IApeAfov, ot
oovrfelg texvikeg mepleAapavav SopvPOPIKY| TNAEMOKOINOL, AEPOPOTOYPUPLOL),
Ye@QUOKeG épevveg KA Znpepa ta UAV kat n texviky) LiDAR eival ta méov
dradedopéva. Ta UAV gxoovv dovatdotnta Afjyng DAAyloV 1] KATAKOPOP®DV EVAEPLOV
eyxpapav gpotoypapiav (RGB) ywa va xpnowpomnowmboov yia yprjyopn kat akpifr)
enavalapPavopevy) XApToypa@pnon dpYaloAOyK®V Xopwav, eve otav ta UAV
eSom\iovtat pe vrEpobpeg 1) Oeppikr|g NAeKTPOPAYVNTIKIG AKTIVOPOAIAG KApepeg
HIIOPOLV va xprotponowmdovy yia Ty aviyveoor apXatoAoylK®V DIIOAEIPPAT®V OTO
ornédagog. Ta dedopéva tav UAV cvoAAéyovtat ypriyopad pe TOAD XAPNAOTEPO KOOTOG
EVAVTL TOV KAAOOIK®V AEPOPOTOYPAPLOV, EVR OTAV ALTA PEPOLY DePIKeg KApPEPES 1)
Kapepeg PIvieo aviyvedOLV YAPAKINPIOTIKA IOV elvat advvato va det Kavelg amo Tig
napadootakég agpopatoypapieg. Ot ewoveg UAV pmopovv va xprjotpomnotnfooy yia
) Snpuovpyla povtédev 3D vynArg avalvong pe akpipeia mov @tdvet 1o 99,6% oe
ODYKP1OI] M€ TI§ KAAOWKEG TOIoypa@ikeg petrproes. Ta tpiodiaotara poviéla Imov
dnpiovpyodvrar amod ewoveg UAV pmopodv va etvat apketd axpiffry oote va
XP1OHOIOODVTAL KAl Y1a PETPLOELG.

Ta LiDAR etvat pia véa pébodog mmov éyet peydlo avtiktono oty apyatoloyia
ToL ToIIioL, ereldr] propet va eivat tomobetnpévo oe eAkortepo, agporhavo 11 UAV 1)
va Aettovpyel g emntyelog oapwtr)g. Lotooo, to evagplo LiDAR napapévet akpifBo oe
eopela epappoyr) AOy® KOOTovg, OLOKOAlAG amoOKTnong dadelag IITr|ong Kdat TG
TEXVOYV®Olag oo amnatteitat ywa my eneSepyaoia tov dedopévav. Ta neproootepa
ano aotda ta npoPArjpata dev woxvoov yia ta entyeta LIDAR moo Paoilovtat oe vepn
onpelov pe PAaon TV avakAaon aktiveov ¢atog oe avtikeipeva. Ta véen onpetov
Bonbovv otov mpPoodloptopod TV ArOoTAoNG KAt TOV OXIHATOG TOV AVTIKEIPEVROV KAt
elval YPrjolo O¢ HAKPO- KAl HIKPO- MAPATPNOelS. AV KAl ) HAKPO-KAIpAKA T®V
AvalvoemV elvatl IePUIAOKL A0 TV AIOW!) NG €PAPHOYIG TG, 1] PIKPO-KAIpAKA
elvat oxetka evkoAotepn. Ot apyatoAoyolr otV HIKPo-KAlpaka pmopodv va
dnpovpyr|oovY TPLOOIACTATA POVTEAD APXITEKTOVIK®V DIOAEIPPATOV TOO0 akpiPr
000 emtpenet o apldpog TV onpelmv oto vépog mov pmopel va emeSepyaotet o
DIIOAOY1OTIG Y1d VA AVAdNIIODPYI)0OVY AVTIKEIHEVA OTO EPYAOTIPLO LY. AYAApATd,
1] VA IPAYHRATOIOU|000V AEMTOPEPELS AVAADOELS O OLDYKEKPIPEVA AVTIKEIpeva. X
aot) mv epyaocia Oa napovotacbodv napadetyparta tnAemokonnong pe UAV kat
LiDAR 1ov egpappootxkav oto KTptaxko ovykpotnpa g ENnviotikrg EAixng, omov
é¢xoov avakalv@del omdavia epyaotrpla mov oxetifovial pe v TeEXVOAoyild Tov
apyatov veAaopaTog.
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