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OFLEE, ENAAIEL MAPTYPIELZ KAl AIAKINHEH MPOTON YAQN ZTON APTOAIKO KOAMO KATA THN MPQIMH ENOXH TOY XAAKOY

Summary
CHRISTOS AGOURIDIS

COASTAL SITES AND EVIDENCE FOR MARITIME TRADE OF RAW MATERIALS IN THE ARGOLIC
GULF DURING THE EARLY BRONZE AGE

One of the most frequented sea routes in the Aegean throughout the centuries is
the one connecting the Saronic and the Argolic Gulfs. The first evidence for seafaring
comes from the Mesolithic strata of Franchthi Cave (?000-7000 BC), which contained
obsidian tools sourced fo the island of Melos.

During the Early Bronze Age (3200-2100 BC) the infroduction of metalworking and
advances in shipbuilding technology favoured an impressive shift towards the sea. The
major centres that flourished in the Argolic Gulf (Lerna, Tiryns, Asine) used the well-
known sea routes, established centuries before, for their contacts with the centres of
the Saronic Gulf and the Cyclades. To facilitate these contacts, a dense network of sites
was established dlong the coast of the mainland and the islands, today partly or fully
submerged due to eustatic and tectonic changes. The sites selection was determined
by environmental parameters (geology and sources of raw materials, geomorphaclogy,
meteorology. etc.) as well as the constraints opposed by shipbuilding technology.

At the bay of Salanti, north of Franchti cave, in 1998 a submerged settlement was
surveyed by the archaeologist D. Chaniotis and the architect K. Tagonidou. Later the site
was further investigated by the author. It extends for 400 m along the sandy shore at a
maximum depth of 4 m. Architectural remains and artefacts (ceramics and stone tools)
rose so far from the seabed dated the site at the EH Il period.

On the low headland of Agia Marina at the island of Spetses, Kyrou discovered and
Theocharis excavated an important EH settlement with material culture providing direct
evidence of contacts with the centers of the mainland (Lerna lll) and the Cyclades. The
site holds an important role as a maritime stopover in the region during the flourishing EH
Iand it was abandoned at the end of the EH Il

On the northern tip of the rocky and uninhabited island of Parapola, in the middle of
the rough Sea of Myrtoon an impressive EH settlement was discovered by Kyrou. Judging
from pottery, obsidian cores and blades found in abundance and ground stone tools,
now in the Museum of Spetses, the site is dated to the EH Il period. Numerous slags
from copper smelfing procedures, found scattered at the settlement, further supporfs
its “cormmercial” orientation as the island lacks metal ores. The most probable source
for copper was the island of Falkonera further south, where mining sites from the 19th
century are still visible nowadays on its rocky coast. In this respect the settlement on
Parapola would have been a focal point for maritime frade in the region connecting
the Argolid with the Cyclades.

On the rocky headland named Kavo Vassilis facing the island of Aigina, on the north
coast of Poros, Kyrou discovered and Konsolaki investigated an impressive settlement
extending fo at least 15 acres which flourished during the EH Il era. The site is associated
with the distribution of goods and raw materials between Attica and Peloponnese.

At the island of Hydra, on the plateau of Episkopi overviewing the Sea of Myrtoon, an
EH Il settlement stands out having an agricultural character. However, it is surrounded by
several contemporaneous harbour sites both on the northern and the southern coasts.

Last but not least, the shipwreck found by Peter Throkmorton, in 1975, at the islet of
Dokos constitutes a direct and tangible evidence for navigation, sea trade networks,
technology and economy in the Aegean during the Early Bronze Age. It was investigated
by the Hellenic Institute of Marine Archaeclogy, from 1989 to 1992, and has brought o
light an important ceramic assemblage dating to the later part of the era (ca. 2200 BC).

LECHAION HARBOUR PROJECT
2013-2014

oday, Lechaion’s ruins lie nearly untouched, both those on land and those that
T are now submerged as a result of geological activity. The mission of the Lechaion
Harbour Project (LHP) is to digitally survey, excavate, study, and publish the sub-
merged archaeological remains of this ancient port city. During the 2013 and 2014
seasons, we initiated an Investigation of the seaward side of the harbour, docu-
menting two monumental moles constructed of ashlar blocks, two sections of pos-
sible fortification walls, a smaller mole, two areas with wooden caissons, a breakwa-
ter, and an entrance canal that leads into the three inner harbour basins'.

Corinth ranked among the most economically and militarily powerful, as well as
enduring, clties of antiquity. The city, lying on the north-eastern fip of the Pelopon-
nese, possessed an exceptional geographical advantage, controlling the Isthmus,
that facilitated land travel between Northern and Southern Greece, and travel by
sea between the Western and Eastern Mediterranean (fig. 1). Corinth, which lay
some three kilometres from the seq, capitalized on this natural advantage by con-
structing two harbour towns: the main harbour, Lechaion, on the Corinthian Gulf to
the west, and Kenchreai on the Saronic Gulf to the east. According to Strabo (Ge-
ography 8.6.20), most of the city’s wealth was derived from the maritime trade that
passed through her two harbours.

Aside from delineating the configuration of the outer harbour, the LHP's most
important results include the following.

In Area 2 we have discovered a 45 m-long and 13 m-wide harbour structure built
of seven wooden caissons, each roughly 10 by & min size. Two areas, Sectors A and
B, were exposed by wave erosion between November 2013 and October 2014, Sec-
tor A Is defined as the south-western part of Caisson 5 and covers an ared of 565

Corinthian Gulf

Lechaion

Fig. 1. The Corinthian Isthmus (basemap by ASCSA CC BY-SA 2015).

1.

D. KOURKOUMELIS - B. LOVEN - P. MICHA - P. ATHANASOPOULOS

The Lechaion Harbour Project (LHP) is a collabo-
ration between the Ephorate of Underwater
Antiquities, the SAXO-nstitute. the University of
Copenhagen, and the Danish Institute at Ath-
ens. It is directed by Dr. Dimitris Kourkoumelis of
the Ephorate of Underwater Antiguities and
Bjorn Loven of the SAXO-nstitute, University of
Copenhagen. They are joined by Assistant Direc-
tor Paraskevi Micha of the Ephorate of Underwa-
fer Antiquities and Assistant Director Panagiotis
Athanasopoulos of the SAXO-nstitute, University
of Copenhagen. The LHP wishes to thank the Di-
rector of the Ephorate of Underwater Antiquities,
Dr. Aggeliki Simossi, for facllitating this fruitful col-
laboration. The 2013 campaign was financed by
Her Majesty Queen Margrethe II's Archaeologi-
cal Foundation. The Augustinus Foundation and
The Carlsberg Foundation finance the project in
the period of 2014 to 2018.
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achaion Harbour. Area 2, Caisson 6, Sector B (photo: V. Tsigiris).

D. KOURKOUMELIS - B. LOVEN - P. MICHA - P. ATHANASOPOULOS

Flg. 8 Artistic reconstruction of the caissons in Area 2 (Y. Nakas).

N - Hohlfelder - Jackson - Oleson 2014,

by 4.1 m. The wooden remains in Sector B are located roughly at the centre of th
southern side of Caisson 6, and they cover an area of 1.9 by 1.6 m (fig. 2). In order

to protect and preserve the wooden features in situ, both Sectors A and B were
covered with a thick layer of natural quartz sand, then covered with geotextile, and ‘_-
finally protected with woven polypropylene sandbags. i '
The caissons are single-mission barges waterproofed with mortar or concrete, fih‘ed _
with stones, and sunk to form harbour structures along coastlines that lacked natural
protective features. Roman engineers employed a similar technology on a larger scolej;
at Caesarea Maritima, in Israel, In the late 1st c. BC. At Caesareaq, the caissons werei
completely filled with hydraulic concrete? The caissons in Lechaion are the first of theil -
kind ever discovered in Greece with their wooden structures still preserved in sifu. 4
The wooden caissons probably formed a quay areq projecting perpendlcularIV:l
to the shoreline as seen in fig. 3. The date of the wooden structures is yet unknown. -
but we have extracted samples for C-14 carbon dating. The mortar or concrete has "
also been sampled for analysis. 3
The Middle Mole was followed for a total length of 35.3 m and is exposed f0fq.
maximum width of 16.1 m (fig. 4). A trench was opened dlong the western side. The: 1
aim of the trench was to expose the western side of the mole and its foundations. "_‘
order fo obtain a better understanding of the design of the mole and its chronolod
This trench was backfilled in order to protect the archaeological material, and we pldnl =
to complete the excavations in 2015, i
The Western Mole was traced for g total length of 46.1 m and has a maximum:
exposed width of 144 m (figs. 4, 5). The structure consists mainly of very largé rech

<

9.4 The Middle Mote ang Western Mole (photo: K. Xenikakis - S. Gesafidis).
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Western Mole (phofo: K. Xenikakis - 5. Gesafidis).

) parametric sub-bottom profiler Is an Iin-
ve seismic fechnique for shallow waters
ied and developed by INNOMAR Tech-
35 GmbH within the SASMAP project (EU
1 GA: 308340). The system incorporates
nall tfransducers to cbtain high-resolution
dimensional data sets within shallow wa-
sites of archaeoclogical interest, this tech-
can provide detailed 3D representations
aeclogical artefacts and the surrounding
ants with a resolution of less than 05 m.

angular blocks and is preserved to a height of three courses. We plan to excavate
this mole in 2015.

The Enfrance Canal connecting the three harbour basins of the Inner Harbour to
the sea was followed for a total length of 55 m. It has a maximum preserved width
of 13 m. Its minimum clear width is 7.4 m, which represents the maximum width of
ship that could enter the Inner Harbour. We have preliminarily identified the follow-
ing building phases in the entrance canal: a phase from the 4th c. BC; a phase from
the mid-2nd c. BC to the mid-2nd c. AD; and a repair phase roughly dated from the
mid-3nd c. AD to mid-5th c. AD.

Several outer structures that are oriented perpendicularly to the Entrance Candl and
are directly related to it demonstrate that the Late Classical-period harbour-front was
located about 45 m farther to seaward. The up to 3.4 m-wide side-walls of the enfrance
canal are constructed of large rectangular limestone blocks, and these have been ex:
cavated to amaximum height of 1.93 m. Areas of the southeast and northwest sides of
the enfrance canal were excavated and their surfaces cleaned (fig. 6).

Geophysical survey work was conducted in the sea with a team of geofogf‘jfs
from the University of Patras, led by Dr. George Papatheodorou, using a newly devel

oped 3D parametric sub-bottom profiler. This equipment was developed to create -

3D images of structures hidden in the sand and of the layers that surround them:
and this represents the first time that this equipment has been used in orchqeolog\’ﬂ-

Future seasons of survey and excavation will further increase our knowledge of
the harbour and reveal its major and minor features. A comprehensive, inTerdisciplin’
ary study of the material remains will iluminate our knowledge of a bustling harboy!

D. KOURKOUMELIS - B. LOVEN - P. MICHA - P. ATHANASOPOULOS

Fig. 6 Section of the southeast side-wall of the Entrance Candal (photo: S. Kokkinakis).

fown that played a central role in the development of Corinth as a major ecc?nomic
and military power during the Greek, Roman and Byzantine periods. The e\.lrldence
of monumental construction, executed at great expense, shows that Lechaion was
architecturally developed as a grand harbour to match the importance of her pow-
erful metropolis, Corinth.
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[ Summary

| MANTHA ZARMAKOUPI - MAGDALINI ATHANASOULA

| (STADION DISTRICT)

GA-2012-331969), hosted by the National Hellenic Research Foundation,

infegration of the activities of the Delian trade in the urban fabric.

shoreline.
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UNDERWATER ARCHAEOLOGICAL INVESTIGATION OF THE NORTHEAST AREA OF DElos""

| This Paper presents the results of the 2014 season of the underwater orchqeo!ogcm
survey conducted on the island of Delos under the direction of the Ephorgte 6f
| Underwater Antiquities in cooperation with the Institute of Historicql Ressarch of

the National Hellenic Research Foundation (NHRF). The fieldwork season Was fundeq ]
| by the Marie Curie Intra-European Fellowship scheme (FP7-PEOPLE-20]2-IEF, n° PIEF. 3

The underwater fieldwork project focuses on one of the neighbourhoods and ;
| installations that were created at the height of Delos’ urbanisation period on the 4

northeast area of the island - the Stadion District, which is partly submerged by the seq, 3
| The Cyclades has seen a sea-level rise of about 2 mover the last 2,000 years, engulfing 1

many areas of the heavily urbanised Delos. The Stadion District area was chosen for
| the project because it is one of the few areas that has not been disturbed by recenf 4
developments — as much of the west side of the island and the central harbour has, The
submerged structures of the central harbour of Delos have suffered irreversible changes,
| as the 19th and 20th century excavations deposited their archaeological rubble onthe

sed floor and new port installations were constructed over it The Stadion District is one
| of the few areas where we can study the seafront of the city in order fo Understand the

| The aim of the underwater survey is to re-identify and map the submergedremainsin
| the Stadion District. In the past these remains had been identified as facilities. However
during our first underwater investigation, carried in October 20 14, it was found out that s
| they are in fact settlement remains that form the eastward limit of the Stadion District
towards the sea. We came to this conclusion after finding a partly preserved structure
| with 16 storage pots at a depth of about 1,5-2 m and at a distance of 30 m from the
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ano epouopévouqu;'ﬁ'e:’ He 0 pupci TonoBoLa ou yvorod «cpepacy: KISHER AION AIKTICE

OUG, To Aeyouevo «Opus Incertums* 3
: 4 TON MQ2
NON

@~ oo
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Ginglis 2014, 93-94.
Blackman 1973, 115-139.

Blackman 2008, 648-649. Blackman 1982, 198. ‘
Cormick 1958-1962, 1. I 116, 118 ke. Ginalis |

2014, 93. Gingdlis (UG Exkdoon).
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Bdnnong 1oU éou arl PX. Bk 11, Auxvdpia TG npwiung puia vIIVAG NEPIGSOU.
T A

0 [vcKio pe oKV

Buiavnvi emypa@r) Bodxou. £ik. 8 Aateuuévor oykdABoi Tou LIdACU.

Napoio nou dev Siakpiveral n Xpovohoyia, 1o eldog Twv YpauudaTwy, Kad
Ol yoanTeég nnyeg NG Bulavnivig Enickonig Tne IkidBou odnyouv oe g xpovo_' ()’
On NIBavov UETAEY Tou TEAOUG Tou 60U Kall Twv apXwv Tou 8ou dl. WX Meparrépw, doov
aPopd OTig NANPoPopieg Nou uag divel n HHdn Snuocieupévn enypagn®, oty NG
VEIQ Tou KUpaToBpaloTn Sviwg evionicTnKay UNoAeluuata KOVIAUATOG Kall Aatel
OYKONBOI, O OMOIoI AVTIOTOIXOUV e TUALIATA UHAOU (E1K. 8).

AlGonapTn Kepapikr NAnoiov Tou KUUQTOBRaUOTN, KaBWwe KAl évag KUKNKOG A

OTnv ECWTEPIKA NAEUPA Tou I5iou, anodelkvUouy T Xpion Tou Kuparo8oalan Kal

|

- | et |

HWAOU WG aykupoBoNou yia Tn uetapopd gopriowv. H SIACNaPTN KEPALIKN, SNWG ) RS, | Ei. 138 ltalian Sigilata kar Gondarli Ware rwv I

OMaTa anoG aokoUs, PAGCKEG Kal APOPElS Tou 60U Ewe 80U al. X, KABWG Kal MV Ew. 13a. MeAaupa@ric kepaiKki) 1w \ PWUTIKIV XOOVEV. \
Tou Tlou ai X!, eniBepaiiver Tn xpovoAdynan Tne enypamhc kal anodekviel T

XPOVWV. |
TACKeUN Tou BUTIKOU TUAWATOG TOU NUAVIOU GTouG BulavTivoug xpdvoug Idialfepo

APEPOV NPOKAAE N KEPAIKA TOU doU al. u.X. nou npoépxetal and ayopég G Bop
APPIKAG, GNWG €va NIvakio aTo onolo Siakpivetal oknvA BaNmIoNe 2 (eik. 10), k8§
BuZavniva Auxvdpia kKaBnuepIvAg xphong's (eik. 11). Enopévwg, n enlypadn Kal 1d
XITEKTOVIKG OTOIXEIQ TWV KATAOKEUWMY XPOVOAOYOUY TNV anofdBpa pe v nEopNTa KAl
Jog Bpaong TOV KupaToBpauaTn ), TOUAGXIOTOV, Ty ENICKEUR ToU Hehou katd Tn Sidpkeld TG PA

, g |
, A . ; . " VETIKOU GPOoUPI-
Aeiag Tou autokpdaropa lousTiviavoy kai TNy anwheia e Alydniou 1o 641/2PX i KOU kupiatoBpaiotn kal, LANOTa, aviikel STV aveyepon Tou € \ .
AvTIBETa e To SUTIKG TURUA, OTNV AvaToNKA NUevolekdvn BoeBnke KUPIWS S VINoUPT Tov 130 a. X, . |
Ao0AaG 1995, 13-14 Tpayiodiac 1935, 111- Qo : ; : g OX1) TOU KOA-
fectich - Wace 1906, dem 1863 2;? Haikf) Kal KAQOIKF) KePAUIKI)., ONWG TUALATA au@opEéwy Kal eydha doxela yid 4 8 °°_V APOPAG Oe GANEG NEVIKEG EYKATAOTACEIG OTNV euPUTepﬂ HGPBM?SQ v |
lis 2014, 96-97. Tapopd Aadioy kal kpaoiou, Ta Aeydpeva «dolia (k. 12). Evioniokay, eniong : ‘:‘ U OUyXpovou hpaviod, oTny nepioxh Tou MUAoU E?lokplvovlT?olzﬂpg e et |
lis 2014, 102-107. AALBAPAG KEPAMIKA TWV KAGOIKGV XPOVWwY, YaBABES Twv pWwUdKOY Xpovwy ToU '3 ';,m”  AROVONSYNONG (eik. 16), Mdyw TG BUVATAG MPOCAKHWANG'. 21N Be qnlo Uote- | 15 Gindlis 2014, 108-109 i
ay 2004, 181-183, ek. 97. Ginalis 2014, nou dtalian Sigillatas kar «Gandarli Wares (eik. 13a-B), ka8 kal va THAKD papud S QVAToNKA Tou CUYXPOVOU elNopIKoy NUaVIoU, EVIONICTNKAY mrd?xcfln ¥ chj N | 16 Cormick 1958-1962, T. I, 116, 118 ke. Ginalls
;sa 2?1ffgls]fg:}]Eiszjochﬂggns}?éii VOU Bwpakiou Twv UOTEPOPPWHGIKGY Xpvwv  (eik. 14). Oha aurd SelxvouV TV E b HAKNG napaBandooiag énaung (Villa maritima) e Tpeig KNBAvoug ka s:lo | 2014, 109. iR
, 106-107. - . L 20 TO ; . KvUQUV TNV NG- inalis 2014, 124-125.
.11l 80-83, e 29, riv. 18. Bavh Unapgn Tou KAACIKOU Aiavioy, To onoio XPNOIonoince Tov avaToNKO XwPo _: uﬁ:l NApaNag'® (eik. 17). Népa and Toug kKANBAvoug, nou On0'5€l sl | 12 g::glﬁ 2014, 128-133.
is 2014, 110-115, NaAcioy Apavioy, [GwG Kal Tov XWPo Tou avaToNKoy GUyXpovou KONTOU ToU NPGV'O;_; ’ ~ EPYaoTNEiou (Pars rustica), evionioTnkay: pia kevTpIKA KAHaka, N '
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a Tunua Lapudpivou Bwpakiou Twv
VLIGTKWOV XOOVWV.

1lis 2014, 126-128.

Ivius Pollio, De Architectura, V. 12. 3. Pro-
us Caesariensis, De aedificiis, . 11. 18-20.
Hlis 2014, 127.

12010, 121-124, ek. I.10-11, 163-164, eik.
, 48. Ginalis 2014, 127.

geri-intzesiloglou - Chrysopoulou 2013,
geri-ntzesiloglou 2001, 106-108.

s

Eik. 15 O avaroAkse kuuaroBpadorne

Ma Tou kTnpiou katoikiag (Pars urbana). H énauin gaiveral va cuvoEéetal Je pla
BAATa OTnv eicodo Tou kGAMoU Tou Muaviou'?, H Bdon g npopAiTag, nou evrqﬂ
Tal oe BdBog 0,40 |, éxel BIacTAcelC 16 ., PAKOC, Kal 7 W, MAATOC, Kal elval ka1ao
aopevn anod udpaulikd koviapa (eik. 18). H opoiduopen enipaveld (EIK. 19) 00N\
OTO CUMNEPAOHA OTI NPOPAVMG XpNolonoenke éva efwiepikd FINVO KENPO!
TNV KaTaokeun TG MPOBNATAS, dNWS NEPIYPAPETAl KAl and Tov Pwpiaio apXITEKTO
TPoUBIo MoANwva kal, apydtepa, Tov Mpoksnio?. H ouvBeaon kal 0 TEOMoS KOTO(?
NG TNG €xel OUOISTNTES WE Wi NPOBARTA GTo Aiavi Tou @eodooiou oty Kwvord
MOAN, NOU XPOVONOYE(Tal OTov 50 al. h.X.2! QOT600, NapdAc nou n énaul 0Td A i
PETa deixvel EVIOVES OUOIOTNTEG E [Ia AAN UCTEPOPPWHAIKA napaBardood -[0
An ©Tn Béon BaciNdg, nou xpovoloyeital atov 3o-4o al. 1.X.22 n énauin o1d /\0‘;9 g
T yia MPWTN Gopd odnyel oTo cuunépacia d1 ol enavkeig ekakorouBoly Ve
O€ XPHon TOUAAXIOTOV Péxpl Tov 50 al. u.X. Neparépw, galveral o1l N nepiAo VK
TACKEUT ToU UBPAUNKOU KOVIGATOG, XpNaIonoifBnke éxi Lovo oe Heyand NlJ_,

Bopeia
m TN XPAoN TG NpoBATac, KB WG kal GANG TNG Neploxng Lexpl Tov Meoaiwva.
OOV apopd atov PONO NG VAOOU TKIABoU wd Biaxpovikou evdlduecou ataBuoy

(D) r“\g],:

onwg enavieiq (Vilae maritimae). AUENUEVN CUYKEVTRWON EUPNUATWY YUPW Kai
ano my NPoBAiTa, Nou xpovohoyeltal otoug 50-70 kai 110-130 al. u.X, enpe-

AGooioy €unoplou ato Alyaio, o peydAag apiBHOS vauayiwy Nou evIonioTnkay

ané 1n Ikid8o enBeBaiivouy TN XN Twv NAPANAVe NUEVIKWY UNOSOUWY.
P and duo vaudyia Twv OBWHAVIKWOV XPOVWY HE KEPAMIKR Tou 170U al PX.

ABupdreixo (eik. 20) nou evionioTnkav evidg Tou KOAMOU Tou Nuaviou®, otn

fw

o]
Q
| QU NUéva ko TWV N

o

MKG‘; OTn Bahdooia neploxf Tou NAAdIioU Npéva, evionioTnkav duo @opeTia
Budavrivivv xpovwvz T PopTia and KAAUNTAPEG kal €puara NAoiou yia Ty
: ?lq kAN cworf) nieton (eik. 21) xpovoroyouvial and Tov 110 éwg Tov 130
2 9%nyouy oro SupnEpacpa én npdkeltal yia 8éaelg vauayiwv. Aildpopa i-
HEooBuLavTIvy ayyeia kal Mivakia Twy vauayiwy enBepalivouy TNy eviovn

MEVIKQV UNodopwY TN vACOU kad’ AN Tn didpkeid NG Pu-

MATAAAHNH AOANAZOYAA - AAKIBIAAHE TKINAAHE

23 Ginalis 2014, 125 Hayes - Harrison 1986-1992, 1
Il, 276, 389, e. 147.1-7. Vroom 2005, 186-187.

24 Ginalis 2014, 116-123
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Sinalis 2014, 118-119.
Sinalis 2014, 133-135,

Ek. 23, African Sigilata ora Aafapéra fou 4ou-
Sou ar X

2 BaBU riivdikio LIE EYXAPAKTN EMYOAPT.

ATIOG TOU AQVIOU XPNOIONORBNKE WG CHAVTIKOG EVBIGUECOG OTABUGG 1600 Yia

L ToV MNayaonTikd kGANo, 10 BopeloavatoNkd Alyaio, aArd kal Ty ITaka, KABWS KAl
IYOPEG Tng Bépeiag AppIKAG Kal TNG Mikpdg Aciag
NINPOCBETWC, Kal EKTOC TOU KSAIOU Tou Navioy evionioTnke HEYAhog apIBuog
Yiwv Kal @opriwv, Ta onoia pac nAnpo@opely yia Ty akpiBh Baracoia Sladpo-
SW MoV Npog kal and M vhoo IxidBo. Endvw otn Bakdacoia diadpopn Npog
0 Zkoneo, QAVATONKA TNE Xepoovhcou Mouvia, oTg EEpeg Apandakia, evioniotn-
i 7500 PopTia vauayiwy. To NpeTo oprtio, He TUAKATA BulavTiviv AUPOPEWV TOU
OULR 2, cuvavidial ce €kTaon 80 T . Kal XPOVOAOYeiTal oTov 60-70 al. UX. ke MIKEA
qun ana 1o BuZavTivd vaudyio, oe BABoG anod 20 éwg 25 Y., eVIONIOTNKE Kal pe-
:ane T0 dedtepo goprio, To onoio nEPINAPBAVE! MIVAKIC KAl GANN KEPAUIKI, KaBwWg
MPOPE(G Tou dou-30u an n.X. NaKTwpévouc ata Bpdxid. Ol UnopIkoi QUPOPEIS, Ni-

Eix. 20 Tunuara Eddou kar KEpaUIKN rwyv oB8wuavikwy vauayiwv.

(crvnvﬁq €noxng Idiaitepo evdla@épov npokarolv dUo ayyela ye eyxdpakreg eni
YPAPEGS 10 NPWIO, «EVBULNCIGH, exppilel euxt kal To BetTepo, «KEKALZHPOXOPIONS:
NPOPAVLG Hag NAnpogopei yia To dvoua epyactnplou (Tkékac) kal Tov T6MNo N ‘
7\€U0"]C’ Tou (Znpoxwpiov and n Bépeia EGBoIa)? (eik. 22). TG, Epeg MuppnyKia, o1V
nepioxh Aafapera ninoiov g énaulng, evionioTnie OUCOWEEUON KepauKg MBI
VoV and Tpia vaudyia, Ta onofa XpOvoAoyouvTal ue BAcn Tnv kepapiki oToug 40 ;
60-70 ka1 130-150 al. L.X% K166 ané mvdkia Tou Tunou African sigilata (eik. 231

: 6_‘" MenapnBiou tonou? (elk. 25), npoépxovial and epyacTPIa TNG ZKOMEAOU Kal

KEPAHIKN NEPIAGHBAVE! kuplwg THANATA aPOPEwY Tou Tunou LR 1, LR 2 kal GUNsen®
KVUouv T orevr oxéon Twv Bopeiwy Inopddwy ABN and TNV KAQOIKM €noxn

m,(em' 24). Enopevawg, pali pe Tic napandvw NUevIKéG eykartaoTdceig oto NAAdIC
HAVIkal otV nepioxn Tou MUAoU, Ta euphuata anodekviouy N TKiGBoG Kal, KUPIKG

-
"
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27. Doulgeri-ntzesiloglou - Garlan 1990, 374-375.
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k. 26, [IKTWLEVN KEPAWIKT) PopTIoU vauayiou oTov Tpouho.

Ek. 27, YnoAejuuara napaBaAdooiac eykaraoraons ormny Kexpid.

KAl énena. To yeyovdg 1 n kUpla Baidcoia Siadpopn NEePVOUCE KaTd JAKOG TG VOTI-
QG AKTAG TG VACOU enBeBaiivel poptio vauayiou oTny Nepioxr) Tou Toouhou, OTN vo-
TIOBUTIKA) NAEUPG TG, EKIGBOU?, To GoETIO, BUTQVTIVIDV XPOVWV. eVvIonioTNKE OTO OKPW-
.,TI’].plo Audvi, ce pikph andoTacn and Ty akTr), Kal kaTaAapBaver Jeydhn ekTaon and
THANATA apPOPEWY Kal MIVOKiWY MAKTwUEVa OTa Bpaxia (E1K. 26). H kepaikr), n onoic
! g’:;s;\ovehm oTn péon kai TNy UoTepn Bulavtivi nepicdo. NPOPAVKG CUVOEETal e
QAVIIVS vaos Tng Ayiac Togiag oTnv evioxwea?.

; el;é‘?_‘lizue\ZOHfOTr)Kov Kall EUPAMATA TS PWHCIKAG KaIl TNG BuavTIvig enoxng ’orn Bo-
v éhounqp:-, NG vAGou. ITn Béon Tapaavag, oTov OpHo TG Kexpidic, Kataypa®nkay
ik . [:Jpoeohdoolmv eykaracTadoewy (elk. 27) Kal BIGONAETN KEPAUIKA Tnc; pw-
K Enaun Giow""hﬁukc’]l NG 0BWUAVIKAG ENOXAGY. 10WG UNAPXE PIal ENOXITKN AYPO-
N PWHAIKA Kal Ty NEwIUN Bulavivi nepiodo, N onoia NPoPAVWG XPN-

Eix. 25 Aupopéac and ro vauayio oG foaxovnoideg
Apanakia IkidBou.
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28, Ginalis 2014, 137-138.

29 Ginalis 2014, 144-145, 152.

30. Ahefiou 1996, 106-117. Doulgeri-lntzesilcgiou
2001, 108. Ginalis 2014, 138-139, 146
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2014, 158

fFou, A A, 1996, FKIGB0G, H apxitekTovikl) Twv UeTaBUiavTividy Lvniieiwy, ©@ecoalovikn,
N-\ik mC;“ D.J. 1973 Evidence of Sea Level Change in Ancient Harbours and Coastal
Ee ato D.J. Blackman (enip), Marine Archaeology. Proceedings of the 23rd

nstallations. : .
Symposium of the Colston Research Society (Bristol, 197 1), Colston Papers 23, Butter-

worths, London, 115-139.
kman, D.J. 1982 Ancient Harbours in the Mediterranean, Part 2, infermational Journal

 Blac
of Nautical Archaeology 11/3, 185-211.
D.J. 2008 Sea Transport, Part 2: Harbors, oo JP. Oleson (eri.), Oxford Hand-

e Classical World, Oxford University Press,

e

- Blackman, )
pook of Engineering and Technology in th

~ Oxford, 638-670.
Bonifay, M. 2004. Etudes sur la cerarmique romaine fardive d’Afrique, British Archaeologi-

cal Report Int. Series 1301, Archaeopress, Oxford.
Cornick, HF. 1958-1 062. Dock and Harbour Engineering, 1. -V, Griffin, London.
poulgeri-lntzesiloglou, A. 2001. H apxaia IkidBog péoa and Ta kefueva kal 1a pvnuela
mne TeheuTaia CUUNEPACHATA Kal MPOOMTIKES TNC CPXTIOAOYIKAG €QEUVAg TG VACOU,
oto A. Sampson (erik.), Archaeology in the Northern Sporades, Greece, ANOVVNCOG,
99-120.
Doulgeri-ntzesiloglou, A. - E. Chrysopoulou 2013, ENAQUNG(;) QUTOKDOTORIKWY XPOVWY
eKTAG TG NOAEWE TG ZKIGBou, 010 AD. Rizakis - |P. Touratsoglou (emp.), Villae Rusticae.
Family and Market-orientated Farms in Greece under Roman Rule, Proceedings of an
International Congress held at Patrai, 23-24 April 2010, Mehethata 68, EBvIKS 15pupa

Epeuviv, ABAva, 638-649.
Doulgeri-ntzesiloglou, A. - Y. Garlan 1990. Vin et amphores de Peparéthos et d'lkos, Bul-

letin de correspondance hellénique 114, 361-389.

Ercan, A. 2010, Yenikapy, A Lafe Anfique and Byzantine Harbor in Constantinople: A His-
forical, Archaeological and Architectural Study of the Newly Discovered Remains,
adnuooieutn petant. epyacia, Kog University.

Fredrich, C. - A JB. Wace 1906. Skiathos und Peparethos, Mittellungen des Kaiserlich
Deutschen Arch¢iologischen Instituts, Athenische Abteilung 31, Beck und Barth, Athen,
99-133,

Glnalis, A. 2014. Byzantine Ports. Central Greece as a Link between the Mediterranean
and the Black Sea, adnuoocieutn &15. diatpii, University of Oxford.

- Ginalis, A (Un6 éxdoaon). Emperor or Bishop - Skiathos and the Byzantine Harbour Ar-

chitecture of the 6th century AD, cto C. von Camap-Bornheim - F. Daim - P. Eftel - U.

- Warnke (enip), Interdisziplincire Forschungen zu Hafen von der Romischen Kaiserzeit bis

Lik. 28 MNakTwuevn kepauikr poptiou vauayiou arov dpLo ZEpkn.

QIHOMOINBNKE apYSTERT WG NUEVIKA UNOSOWR Tou OXUPWLEVOU HECAIWVIKOU onmdu
Kéorpo, ot Bépera dkpen g IkidBou?'. T xpAon TS Beong wg enoxiakol eunopikal
KSUBou anodeikvuel kal CUCOWPEEUCH KEPAUIKAG MIBAavoy gopTiou vauaylou oTov 6p
ufD Tou Z€pEn. To vaudyio anoteeital and peyaia THALATG EUNOPIKWY AUPOPEWY. Iok
TUnou LR Tou 6ou-70u al. u.X. NoKTwuéva ota Bpdxida (eik. 28). 4
LUPNEPACATKA, N NAPOUCIA NUEVIKWY UNOBOPWY KAl AAAWY nopaeui\doom)\i"‘
EYKATacTaoEwWY Hall He Tov peydho apiBud vauayiwy, Twv onoiwy Ta QOpTIa CuVi
<'3vro| HE TIG NapaBaAdoaoieg dpacTnEidTnreg G VOO, anodeikvUouy n Ixideog
nrav oNHAvTIKGS evBIAUECOG OTABUACS TG00 Yia TNV TOMIKA &GO Kal yia Tn SIe8vA eunoﬂu"
PIKA ENKOIVWVI. TUVenme, N NapaBardoaoia kal UNnoB8ardasia €peuva oTn Voo [thﬂ"‘
80 ohokAnpwvel TNy exdva Tou Bardcoiou eunopiou oto Alyaio. Mepalrépw, O oid-
Popeg NApaBardcsies UNOSoUEG endekvUouv Ta CNUAVTIKG oTddia TNG CPXITEKTO
VIKAG kal TEXVOAOYIKAG eEENENG Twv NUEVIKWY eYKATAOTACEWY aTo Alyaio and TNy KAd: ]
OIKN téwr; N PecaiwvikA enoxn. MNapd Tauta, avauéveral n ouvéxion g épeuvas oU-
TG GOTE VA MPOXWPAGE! N LEA MG OKOVOLIKAG KOl NONTIOTKAC VAT NS : 2um Mittelalter, Mainz, Romisch-Germanisches Zentralmuseum (Unod ékdoan).

KC’JI TNG IGTOPIKIG CNUACIAG TG VAGOU kal Tou Alyalou and Ty KAGGIKA éwe T Buiaviis Hayes, JW. - RM. Harrison 1986-1992 Excavations at Sarachane in Istanbul, 1. HI, Princ-
Vi enoxr, i eton University Press, Princeton.

;| ’ :lloves, JW, 1972.‘ Late Roman Pottery, The British School at Rome, London.
3 g OchdKﬂﬁ-Alwcv, A - A Alefavdpidou (Und éxdoon). H IKIABog TG NPWIKNG EMOXAG
10U XIdNpou, Mpakrikg lou AleBvouc ErmoTmpiovikod Suvedoiou «Jo ApxaioAoyiks Eoyo
OTG‘Nnord Tou Alyaiou, Pédoc, 27/11-1/12/2013 (Unod ékdoon).
“\U’WV- A 1977. H SkidBoG arnd 1ouc mpoioTopikous Xpovoug LEXD! Twv apxiv Tou 200U
[:”“’VOCZ NanavikéAaog, ABAva.
‘r;i'swzhi /1::;‘:: Reisen und Forschlungen in Griechenland. Topographische und archeolo-
e 200?”;3"'“”96‘!1 1.1, Weidmann, Berlin.
I ffoddcfion . qunf:ne T(') Modern Pottery In the Aegean - 7th fo 20th Cenfury. An
poyKOU)\C]Q IEH?gFfeld GL:'rde, Parnassus Press, Utrecht.

ayKoGAac, IAN. ]995- AEfO/\Ovec‘,‘ TorioBeoiec oro vnol tou MNanadiaudvin, Zxaog
ol Enc.au.a ‘35. H Emiokonr) ZkidBou Bid uécou Twv Alwvwy, Enetnpls Brajpeiac Bu-

wv 11, 105-119.
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Summary
MAGDALNI ATHANASOULA - ALKIVIADIS GINALIS

THE COASTAL INFRASTRUCTURES OF ROMAN AND BYZANTINE SKIATHOS

KYLLENE HARBOUR PROJECT
2007-2013

'Cen’rrul Greece and in particular Thessaly constitutes not only an ideal req; 1
gain equal information for the study of ports, harbours and other coastal in ;Gglon P
but also to compare independent regional and imperial central building OC?IO.IIOHQ
‘such, the joint coastal and underwater archaeological research project o tViﬂes.
!sland of Skiathos “The coastal infrastructures of Roman and Byzantine Sk?othe ?reek,
initiated by the Greek Ephorate for Underwater Antiquities (EEA) in cooper ?Os % 8
the Greek Ephorate for Antiquities of Magnesia and the external scientifiq i
Dr. Alkiviadis Ginalis. Funded by the University of Oxford, the University of BrC "
European Union as well as the Onassis Foundation and the Marie-Curie Foim:n‘ th%
the research project aims to investigate the island’s rich cultural herit ] Gﬂoﬁ
reflection of the transition of coastal traditions in Central Greece. o
As a result, in total more than 10 shipwrecks of the Classical to Ottoman 4
and a series of coastal infrastructures have been documented in 2012 a zezriod
The latter include the harbour site with various installations such as breqk\: i 0]@
quay line and a central jetty. Additionally, the harbour bay and even ’rhe('Jlers' ‘
northern side revealed further landing stages and Roman Imperial Villae malrs':I 3 $'
assoclated to the above-mentioned wreck sites. However, as a crucial ‘rrqns’ifima?
station for the Aegean maritime networks through time, the investigation revec(:ir;(zi{l
that especially the Roman to Byzantine periods stand out in terms of mariﬂm"
connectivity and harbour constructions. Besides representing Roman and Byzon’rine'
harbour construction fradition as described by the Roman architect Vitruvius onq
later by the Byzantine historian Procopius, the island of Skiathos shows both imperlc;l
commissioned activities and “private” facilities and orders in order to secure contrc“i‘
over the passing shipping lanes and trading routes. :

he Kyllene Harbour Project is an on-going interdisciplinary study of the coastal and
| underwater remains of the ancient naval base and the Frankish harbour. it is con-
cted as an archaeological co-operation befween the Finnish Institute at Athens and
e Ephorate of Underwater Antiquities, and the fieldwork of the project has thus far
been carried out in 0007-2011 and 2013-2014. On behalf of the Finnish Institute the
oject director s Jari Pakkanen and the representative of the Ephorate of Underwater
ntiguities is Dionysios Evangelistis. The team from the Laboratory of Marine Geology
“and Physlcal Oceanography directed by Giorgos Papatheodorou and Maria Geraga
eparfment of Geology. University of Patras) has been responsible for the marine geo-
hysical surveys. In addition, Andreds Voti's Eastern lonian Sea Tsunami Research Project
iversity of Mainz) has taken geomorphological cores poth on the beach and in the
low water and carried out a preliminary resistivity survey.
" The coastal area under study is located at the northern end of the promontory of
Chlemoutsi headland, at the north-western comer of the Peloponnese. In classical
lquity Kyllene was d major harbour of ancient Elis. During the Peloponnesian War it
vas an imporfant Spartan naval base against the Athenian naval forces in Western
reece. Later the harbour remained of key strategic importance for the war fleets of
e Egyptian Ptolemies and the Macedonians. At the end of the Fourth Crusade, after
he fall of Constantinople, western Morea was conguered in 1205 by the Franks. The
lehardouins developed the coastal town (then known as Glarentza) and the harbour
Qurlshed for fwo centuries until Konstantinos Palaiologos destroyed its walls in 14311
“onsidering the good preservation of the harbour installations at Kyllene, very little ar-
aeological interest has been shown to the maritime part of the site. The only previous
p!cn of the port remains is a rough sketch published by Antoine Bon in 1969. The Europe-
Unlon Third Framework project directed by Dr. Athanasoulis in 2002-2005 has resulted
ajor research and improvernents being carried out in the fortifications of Glarentza.
Ae. now have a very good understanding of the upper town and its defences?
3 §1nce 2007 we have mapped an area of 22kmby 1km using total stations and side-
0N sonar (fig. 1). From 2007 to 2013 we took more than 89,000 topographical points
Ith fotal stations; most of the recorded measurements are under water. Total stations
husad in all topographical work and architectural recording. including mapping of the
;:fot:: :’r;c: archaeological features in the sea® Most of the walls and structures are in
‘Ofvlng h:: and they are relatively easy fo record using d sotal station and prism pole
ghts. We have used up fo four total station teams simultaneously. In condi-
sg:g;‘l'e‘:‘;i?:i’fv it is necessary to increase the size of the prism team fo two persons:
; en responsible for correct positioning of the prism tip and calling what

well
qlver:)reserved, For points deeper than at 4 m it is often necessary fo use divers:
o are at the sea bottom and together with the snorkeler on the surface make
| he prism pole is vertical.
plai
Gra:ksaows one of the main archaeological discoveries of the project: verifica-
; arbour structures below the Frankish ones at the eastern end of the study
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for discussions of the ancient and medieval
sources, see Servais 1961 and Athanasoulis et
al 2005.

Athanasoulis ef al 2005,

On the use of total stations for intensive survey-
ing in archaeological confexts, see Pakkanen
2009.
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large ashlar blocks, but the inside westem face has more mortar and fill. Sfrucfureé la
Is the foundations of a Greek tower built of ashlar blocks, and it is protected from L_ff)
waves by the Frankish structure S 1b built just to the north of it. It gives a clear indicd I
of the rise in relative sea levels of at least 0.6 m from antiquity to the present day. ©
of the aims of the total station surveys Is to directly record all the architectural featu
in 3D in sufficient detail so that they can be published at the scale of 1:100 with min

processing in GIS and CAD. The great breakwarter extends some 150 m into the seaft
the modem shoreline, and the platform at the fop Is 15 m wide. If is built of large QSQ Ure in order fo date the structure more precisely. Moreover, our target was to

blocks to withstand the force of the waves (fig. 4). ; he lower foundations of the structure and the architectural relationship between
The team from the Department of Geology at the University of Patras led by ; s t and medieval structures, as well as the relative change of the sea level. The
410N grid was orientated according to the ancient tower and we excavated five

T T T !
5 A 45

Giorgos Papatheodorou and Dr. Maria Geraga has been responsible for the md

geophysical surveys. The aim of the research is to study the geomorp”‘c”oglcaIf

; . k. REECEUNg 1 by 1 m, In the excavations we used a hydrolift and reached levels
tures of the anclent and medieval harbour by using non-destructive remote sens 1;' 385 of the next foundation blocks (fig. 5). In the southem sector of the excava-
F L 9N

methods. Andreas Vott's Eastern lonian Sea Tsunami Research Project from the ¥ % ‘ound a layer with pottery and tiles which probably indicates that this was the

2 Of : ; i

This usle in the Medieval period. The excavations will be continued in summer

NS hq §ur [E: :n: of research it is possible to put forward several general cbservations of
_ e qllations (fig. 6). The slide presents a plan of the principal study area with

€levation model in the background,

versity of Mainz has collaborated with us over two field seasons. The feam has {:Jﬂ
geomorphological cores both on the beach and in the shallow water.
In 2013 we opened an underwater trench in the area of the harbour. We foc:

on Structure S1a which s the eastern tower of the harbour entrance dating most
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PEYNHTIKO NPOrPAMMA «TO AIMANI THZ KYAAHNHE/TAAPENTZAL» 2007-2013

To epeuvnTikd NPGYPAUUA «To NUGvI TG KUANVNG» (2007-2017) agopd oTn dieniotno-
K| LEAETN TwV NAPAKTIWV KAl EVANWY kaTaAcinwy Tou apxaiou kal yecalwvikol Nuéva
NG KUNNvNg/Mapeéviag Anoteiel encTnuovikr cuvepyaoia Tou Oiviavdikol IvaTitou-
: UASrlvde He TNV Epopeia EvaNwy ApxaloThTwy kal Twv Mavenotnuiwy g Natpac, via
10 BaAdooia YEWPUOIKK €peuva, Kal Tou Mainz (fepuavia), yia Tnv NapdkTa yewuop- .
OAOYIK) BiaoKANNoN. |
H napdkna unéd épeuva nepioxi Bpiokeral o1o BOpeIo AKpOo Tou BUTIKOTEROU KEWINEI-
NG MNeronovvioou, O€ LKA andoTaoh and To KAoTEo XAepoUtal. Katd Ty KAQOIKA ap-
6T, N KUANAVN unfhpte 1o onuavikdrepo NV g Hielag Katd T Sidipkeia Tou MNeho-
VNOIOKOU MOAéLIOU anoTéAece ONUavTIKA VAUTIKR BACN Twv INApTIATY evaviiov Twv
INVAKWOY VAUTIKGV SUVAUEWY OTN AUTIKA ENAGDA. AMNG Kal apydTepa, To NUGVI Napeeive
OKfG OTRATNYIKAG CNUACIAG yia TOug NEAEUIKOUE, OTOAOUC Twv AlyunTiwy MToreualwy kali
Makeddvwy. Tio TEAOG TNG TETapTNC ITaupoPopiac, HeTd TNy NTWon e KwvoTavTivouno-
IGTO 1205 X, 10 BUTKS TUAUA Tou Mopid KupielBnke and Touc Dpdykoug YNé Ty efou-
T“W BIMeapdouivwy n napdkTia noin, yvwaoTh 1o1e wg Mapévila (Clarentia, Clarence),
0 ALAVI YVGPIoaV Lieydhn ok yia BU0 QIOVES, Ewe Tou 0 KwvotavTivog MaAQIoNOYos
OTPEWE 1al Tefxn TG NONG kal Tou Apavioy To 1431,
‘ APXG’OAOWKCL Ol NEVIKEG eykaTaoTACEIS eival IBITITepa eKTETANEVES KAl AVAKOUY
PlaPOpeETIKEG Xpovoroyiké poel Tmiovial oe Moy KON kaTdoTaon oe BaBn
KUMaivovTal ang 0,00 €WG Kal 6-8 W, EviouTolg, uéxpl npdo@ara n 8éon g KAa-
KUNVNG Bev eixe apxaiohoyikd eniBepaiwBei kal 1o UNoBaAACoIO Kal NOPAKTIO
© NG N6Ang Arav avetepeuvnro, fuvenwe, KUpIog OTOXoC ToU EQEUVNTIKOU MPo-
N?Toq efvain TONOYPAPIKS, ApXITEXTOVIKT KAl YEWPUOIKT &peuva Tou Nuaviol ye
B _ NI HEAET Twv katahoinwy Tou Aavioy Tov faupo@dpwy (130¢-1dogaikvac),
| s AT A , : i , ~ KuM nqmv €0euva yia Tov evdexouévwg akpiPr evionioud Tou apxaiou Apaviol TG :
;::\::’;ngﬁ l'lepk')éo TO'U 2013 Eekivnoe n avackagkh epeuva, he T SIAvoIEn 5
2 emwc':?q""@\f T?Htuv OTNV NEPIOX TNG EICODOU ToU NEVT, KAl CUYKEKPIUE-
OTPmIJGToyIK(:;V fXDovwv — QVATONKO NUEYO TG elodd0ou Tou. TTGXOG ATaV N Je-
xpOVoManoﬁQJ QC Kl TNG GPXITEKTOVIKAG TG WS GVW KATAOKEUAS, YIa TNV aKpl-
: NG Eniong, n puerém g UnoBepeNwoNG KAl TNG TEXITEKTOVIKAG

Qeiq
GHe Tig MEOAIwVIKEG kaTaokeuée, KaBHC kal N MEAETN TNG OXETIKAG alayng
N NG Bdacoac

A —
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MeBodoAoyikd, and 1o 2007 éwc 1o 2013, éxel anotunwBei TPIodiIGoTaTg
Hévn nepioxh) (BIAoT. 2.2 eni 1 xA\u) pe yewdaimkoug oTaBuous (Total Statig
BoNoTA NAeUPIKAG Cdpwong (side-scan sonar). Exouv kaTaxwpIoTe
89.000 Tonoypadika onueia pe yewdamkouc oTaBuolc atny NapdakTia Qwvn ka, KUpl
OTIG UNOBAMICOIEG NUEVIKEG KATATKEUES NOU BploKovial o€ HIKpd B&Bog H Badg o)
nepIioxn exel epeuvnBeil e NXxoBoNGCTH NAEUPIKAC CAPWONG Kal NxoBONGTA ung
nuBueva ano 1o Epyaathpio ©aidoiag fewhoyiag kar QUCIKAC QKE:OVOVqu;{Qq Tou Q;{
veniotnuiou Matpwv. IInv napdkna kai pnxf) Bardooia Zuvn éxouy NPAYHaTonoingef Ve
WPUOIKESG BIACKONNOEIG, CUMNEPINALBAVOUEVIY YEWTONCEWY (corings) kai meKszkcav;
Topoypagiwy, and 1o lvamtouro fewypagiag rou Naveniotuiou Tou Mainz,

Evag and 1oug oT1éxoug TNG TonoypagIkAG anoTunwonc Ue yewdarmkoug orgg
eival n aneuBelag TPIoBIGCTATN KATAYOAPR TWY APXITEKTOVIKGV Bedopévwy e eng
Aentopepeles, woTe va eival dnuociedaiua oe KNpaka 1:100 pe eNAXIoTN enefe

M g KTET
NS) kaqy

Mot
Pkelg
PYaoi

ara lewypagikd LuoThuara Minpogopitv (GIS) kal oTa IUCTAATA Tploéldmamq Ynoio-
noinong (CAD). H cUvBeon Twv Sedopévwy anokahinTel dlaonopd twy KaTaBuBioué
VWV NHEVIKY Aeiavwy kal TN Hop@oioyia Tou BuBou, evi n HEAETN ToUg kKaTadexyiel
TG BuvardTnTeg kal Ta &pIa TG XPHoNG SIAPOPETIKGY EMOTNUOVIKGY HEBOBWY oToV 1‘3
Hea avacuvBeong Tou NepIBAANOVTOG TwV KATABUBICUEVWY AEVWY KAl Ty NApAKT
ANUEVIKGV eykaTasTacewy oTny Avartolki Meodyelo,

NEPICOdIepg gng'

Gopﬁé .
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