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[TPOAOTOX

To nmpto ouvédplo ya To Apyatoloykd Epyo oty Ilehomdvvnoo, kapndg cvvepyaciog Tov Ymovpyeiov
IoAttiopov kaw ABANTIoHOD kat Tov IMavemotnuiov ITelomovviocov, mpaypatonotidnke to 2012. IIpdBeon
ohwv Ntav to AETIEA va edpaiwdel wg avandonacto pépog Tov Sladdyov yla TNV apXatoAOYLKY €pevva oTnv
ITehomdvvnoo, pe ovvédpia mov Ba emavalauPavovTtal TAKTIKA KAl [ EVPELA AVAYVDPLOT ATIO TO EMOTNHOVIKO
Kotvd. AkolovBnoav, mévte xpovia apydtepa, n B Emotnuovikr Zvvavtnon (AEIIEA2), v omoia Stopyavwoe
1o Tunua Iotopiag, Apxatoloyiag kat Awxeipiong ITohtopkov AyaBwv (TIAAITA) tov ITavemotnpiov
ITehomovvoov otnv Kalapdta, kat, To 2021, n T Awbviig Emotnpovikr) Zvvavtnon (AEIIEA3), n omoia
SopyavwOnke emiong and to TIAATIA kat Sie&nxbn Stadiktvakd kau pe kabvotépnon Aiywv unvaov Adyw g
vyelovolKng kpiong Tov tov Covid 19.

Stv molvavapevopevn I' AieBvry Emotnpovikr Xvvavrnon yua to Apxatohoyiko Epyo oty ITehonovvnoo
(AEITEA3) mapovoidotnke To €pyo Twv Egopeiwv Apyaotitwv tng Ilelomovviocov kat Twv E@opeiwv
AvBpwmnoloyiag-ZmnAatoroyiag kot Evadiwv Apxatotntwv oty Ilehomdvvnoo, kabdg kal avakovwoelg
APXALOAOYWV, LOTOPLKAV Kol CLUVTNPNTWYV oL SpacTnplomolodvtat oty Ilehomdvvnoo, Tov Apyo-Zapwvikd Kat
Ta KoOnpa. Tnv I'" Aiebviy Emotnpovikr Zvvavtnon ya to Apxaiodoywké Epyo otnv Ilehomovvnoo (AETIEA3)
otnpav, ano T B¢on tov pédoug g Emotnuovikng Emtpomnrs, ot kabnyntég tov TIAAITA Evyevia Tavvovln,
tNikog Zayapiag, EAévn Zoun, Ayhia Mnavov, Mapia EavBomovlov, Xpvoavin IanadomodAov kat Iwdvva
EnnAomovlov, kabwg kat ot mpoiotapevol Twv Eopeidv Apyatotitwv g Ilelomovviioov, g Egopeiog
AvBpwnoloyiag-ZmnAatoroyiag kat g Egopeiag Evaliov Apyatotitwv, Avva Baoihikr Kapamavayiwtov,
Mavaywta Kaoiun, Epweiln-Ipig Kola, Avaotacia Kovpovon, Evayyelia Mnhiton, Avdpéag NtdpAag,
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ELENI KOLAITI

The “vanished port” of ancient Asine: A geoarchaeological approach

ITEPIAHYH. H axt Apemdvov-IThdkag-Kaotpakiov-Acivng Ppioketat oto BA Apyoliké KoAmo kat amotelei Tr voTia
KatdAngn pag oAdovPraxng xapnAng meploxng mov axnpatifel oty aktr éva appoxalikwdes HPwpa VYOGS EwG 4 ., pe KATA
TOTOVG XAUNAd vYoOUETpa 0TO eowTeplkd TNG. H xepoodvnoog Kaotpdki, pe Tovg amdtopovs aoPeotoABikods kpnuvovg va
SLApoPPWYOLY fiia QUOLKA oXvpwiEVn Béon, phofevel Ta epeimia Tng akpodmoAng TG apxaiag Acivng. H voBaldooia épevva
otV meploxr) amokdAvye dbo Pubiopéveg yeveég beachrock, mov avantbooovtal oe Badn 2.20 + 0.20 w. kou 1.20 + 0.20 p. o
6)o 1o priKkog Tng aktng Apemdvov-IThdkag-Kaotpakiov, kat Tpetg maAippoikég eykomég, oe fabn 1.10 + 0.10 ., 0.60 + 0.10 .,
0.25 + 0.05 p. kau T obyXpovn, Xapaypéves otny aoPeotohbikn pdxn Apemdvov kat otov Adgo Kaotpaxkt. Xtov Baldooto
XWpo SuTikd Tov MooV evtomi{ovTtal kTioTég Sopég kat BuBiopéves Mboppiméc. Av kat To {fjtnpa g B€omg Tov apxaiov Aéva
™G Aoivng éxet mpoPAnuartioel Tovg peAeTnTEG, AlUeViKEG eykaTaoTdoelg Oev €xovv evtomiotel otn Béon. Ot kdTowoL TNG
apxaiag Acivng alomolovoay T QUOLKT LOPPOLOYia ENMUEVIGHOD TIOL TPOGEPEPAY O KPS KOATIOG TG AGIVNG 1) O YEITOVIKOG
Tov Tolov, kaBwg kat TNV apuwdn akth Apemdvov-ITAdkag-Acivng, TpoPaivovtag oe £pya avakTNONG YNG Kal TPooTasiag tng
aktnG mapdAAnAa pe T otadiakr avodo Tov emmédov g Odhacoag.

Introduction

Location, geomorphological and geological setting

The coast of Drepano-Plaka-Kastraki-Asine is located in the NE Argolic Gulf, in the NW part of the Argolis
Peninsula (east Peloponnese), approx. 8 km SE of the city of Nafplio (Fig. 1A, B, C). It stretches for some 2.2 km
from the Nissi Peninsula to the east, approx.700 m south of the village of Drepano, to the headland of Kastraki to
the west, approx. 2 km south of the modern village of Asine (Fig. 1D). The steep limestone cliffs of Kastraki Hill
form a naturally fortified location, where the ruins of the acropolis of ancient Asine occupy the top, with the lower
town’ spreading across its NW gentle slopes. To the west of Kastraki Hill and the small bay in front of the lower
town’ of Asine, the sandy beach of Tolo extends NW-SE for approx. 2.1 km opposite the rocky islet of Koronisi all
the way to Cape Rouis, and along with the islands of Romvi and Daskalio forms the strait of Tolo. The large rocky
island of Platia to the SE further protects the entire coast from the southerly wind (Fig. 1D).

On the easternmost tip of the study area (henceforth Drepano Beach), the Lower Triassic to Middle Liassic
Pantokrator limestone ridge of Drepano' (+110 m) forms the Nissi Peninsula, which enters the sea in a NNW-SSE
direction for approx. 3 km and constitutes the west border of the lagoon of Drepano (Vivari) (Fig. 1D). The coast
of Drepano-Plaka (henceforth Plaka Beach) extends WSW in a nearly straight line for approx. 2.1 km, where it is
interrupted by the modern dock, approx. 80 m west of which it ends at the headland of Kastraki (+52 m)
(henceforth Kastraki) (Fig. 1D). On the west side of Kastraki, the small, sheltered bay of Asine (henceforth Asine),
approx.120 m wide, opens toward the SW and ends at the south end of Barbouna Hill (+92 m) (henceforth
Barbouna) (Fig. 1D/inset). Both Kastraki and Barbouna Hills consist of Upper Cretaceous limestone?.

The study area is the southern seaward part of an alluvial lowland, which on the coast forms a sandy-gravelly
ridge up to 4 m high, inland of which there are low elevations up to +0.50 m locally. This lowland, which once
included swamps and wetlands’, is today covered by citrus crops and crossed by narrow and dry or ephemeral
streams that either flow into the sea where the coastal ridge is lowered or form small local waterbodies in the
upstream coastal zone.

! Tataris et al. 1970.

*Seen. 1.

? This is confirmed by a borehole drilling carried out by Ntageretzis (2014, 107-108) at the back-beach area near Drepano, at an elevation
of +0.68 m and approx. 400 m from the coast, which at the upper horizons (depth 1.50-4.52 m bmsl) identified many freshwater gastropods,
indicating a limnic environment.
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Fig. 1. Location maps of: (A) The Argolic Gulf in Greece, (B) The Argolic Gulf in the Peloponnese, (C) the Drepano-Plaka-Kastraki-
Asine coast in the Argolic Gulf and (D) the study area in the Argolis Peninsula. The inset in the top middle of fig. 1D shows Kastraki and
Barbouna Hills and the small bay of Asine in greater detail. A wind rose diagram (bottom right inset) shows the average daily wind speed

and direction frequencies for the study area (el. author).

Ancient Asine: archaeological-historical context

The location of ancient Asine was undoubtedly strategic. Sheltered on the steep headland, the inhabitants were
afforded full control of the NE Argolic Gulf, with views to the horizon of ships that were either sailing past or
approaching. Neolithic finds from Barbouna suggest that the area was continuously occupied since the 6th
millennium BC, whereas habitation and funerary remains revealed during excavations® prove that Kastraki was
continuously inhabited from the Early Helladic (3rd millennium BC) to the Geometric period, when Asine
declined, following its siege by the Argives (c. 700 BC), and was eventually abandoned. Scant remains date to the
Classical period (early 5th c. BC). The town flourished again in the Hellenistic period (late 4th c. BC), when the
fortification walls and several buildings were constructed. The ‘lower town’ of ancient Asine was again inhabited
in Late Antiquity (4th-5th c. AD), when two baths and new buildings were erected over the Hellenistic remains,
whereas small-scale reconstruction took place probably in the Early Byzantine period. During the Second Venetian
occupation (1686-1715), Morosini’s fleet appears to have anchored in the bay of Tolo before the recapturing of
Nafplio by the Turks. Later, in WWII, Italian troops turned Kastraki Hill into a fort through intensive construction
of defensive works that caused the complete destruction of the ancient remains uncovered by the Swedish
Expedition in the 1920s°.

Aim of this study

By systematically recording various geomorphological sea level indicators and archaeological sea level markers
identified on the Drepano-Plaka-Kastraki- Asine coast we were able to determine the former sea level stands in this
area and track the changes in the coastal landscape during the last 5500 years. Fully utilizing the results, this

* Wells 1992, 135-142.

* Archaeological excavations at ancient Asine were first conducted by a Swedish expedition between 1922 and 1930 and continued by the
Greek Archaeological Service and the Swedish Institute at Athens from the 1970s onward.

¢ The synopsis of the archaeological and historical context was based on Frodin - Persson 1938. Wells 1992, 135-142. 'Hpov 2016.
<www.argolisculture.gr>. <www.sia.gr>.
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Fig. 2. The mean sea level stands observed on the Drepano-Plaka-Kastraki-Asine coast with respect to the curve of the mean rsl change
during the last 5500 years for the eastern coast of the Peloponnese. The main archaeological periods are shown (msl: mean sea level, rsl:
relative sea level) (el. author).

geoarchaeological approach raises concerns over whether ancient Asine could ever have served as a harbour by
tracing the palaeogeography of the coast over the course of time’.

Methodological approach

Former sea level stands were determined based on geomorphological indicators, i.e. marine tidal notches and
various beachrock generations. An underwater snorkeling geological survey in the study area revealed many
geomorphological indicators of past sea levels, which were subsequently mapped®, their features recorded, and
depths at selected points measured®.

The measurement of the elevations/depths of specific functional features of ancient coastal constructions
related to the sea level at the time they were in use, although now submerged, can lead us determine their functional
elevation with sufficient accuracy. The archaeological interpretation and age of an ancient structure enable us

7 The geoarchaeological survey along the coast of Drepano-Plaka-Kastraki-Asine was carried out as part of a PhD thesis pursued by the
author (Kolaiti 2019) under the supervision of Associate Professor Evyenia Yiannouli, with the permission of the Ephorate of Underwater
Antiquities (EEA), and approved by the University of Peloponnese, Department of History, Archaeology and Cultural Resources Management.

¥ Maps presented here were produced using satellite images (Google Earth Pro, v. 7.3.2) and high-resolution orthophotos at a scale of 1:500
(Ktimatologio SA).

° More specifically, the morphometric features (opening, inward depth, base width) and elevation of the base of the marine tidal notch,
which represents or is slightly below the mean sea level were measured. The length, width, and thickness, as well as the depth of the seaward
and landward end of the top and base of each beachrock generation were also measured. To determine the former sea level stands, the depth
of the seaward base of each beachrock generation representing the mean low tide of a former sea level is used. Different sea level stands form
distinct beachrock slabs at various elevations that correspond to different generations of a fossilized palaeoshoreline. The loose, unconsolidated,
sandy/sandy-gravel sediments laid on the sea bottom between two different beachrock generations represent a period of rsl change. Fossils,
organic material, or archaeological remains embedded in a beachrock are a terminus post quem for the beachrock formation, postdating the
embedded material. For a detailed presentation of the above methodology see also Kolaiti 2019, 24-92. Kolaiti - Mourtzas 2020, 4-5. Kolaiti —
Mourtzas 2023, 104-105 and references therein.
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Fig. 3. Schematic plan of the Drepano coast, showing the extent and depths of the submerged beachrock generation V. The inset (bottom
left) shows the depth and morphometric features of the two submerged marine tidal notches incised on the limestone ridge of Drepano
(el. author).

either to define the time period when the change in sea level occurred or to determine at least a maximum dating
limit (terminus post quem), after which the structure could not have been in use according to its initial design, or
a minimum dating limit (terminus ante quem), prior to which the sea level could not have changed since the
structure was in use'’.

All measurements of depths were collected during calm sea conditions using mechanical methods (measuring
tape and invar rod) and were repeated during three different survey periods (May 2016, October 2016, June 2017).
An accuracy of +1 cm along the vertical is routinely estimated. To account for tides, observational data have been
reduced for tide values at the time of the surveys with respect to mean sea level, using tidal data for the closest tide-
gauge station, that at Piraeus''. The depth measurements were further corrected for the effect of atmospheric
pressure on the sea level, as the study area is remote from the tide-gauge reference station'>. Therefore, all depths
reported herein correspond to depths below mean sea level (henceforth bmsl). Wind data®® cover the period from
August 2012 to October 2021 sequentially, with only one missing measurement across a period of 3357 days.
Statistical analysis of raw data and the wind rose diagram of the average daily wind speed and direction frequencies
(fig. 1D/inset) were performed by the author. The wave parameters were calculated to close approximate using the
Sverdrup-Munk-Bretschneider (SMB) empirical model*.

Relative sea level changes along the eastern coast of the Peloponnese

The relative sea level (henceforth rsl) change history along the eastern coast of the Peloponnese’® begins in the
Early Bronze Age (3500-2200 BC) with a sea level stand at 5.10 + 0.20 m bmsl (Sea Level I). The sea level at 4.40 +
0.20 m bmsl (Sea Level IT) dates to the Late Bronze Age (1500-1190 BC) and seems to have shifted to the next sea
level stand at some time between 1190 and 700 BC. Sea Level III, at 3.60 + 0.20 m bmsl, which was found to be
repeatedly associated with robust archaeological evidence throughout the eastern coast of the Peloponnese, ranges
within the chronology of the Archaic to Late Roman periods (from 700 BC to the 4th c. AD or more probably the
6th c. AD), indicating a long period of sea level stability of at least 1000 or 1200 years. Sea Level IV, at 2.40 + 0.20

10 Kolaiti 2019, 98-131. Kolaiti - Mourtzas 2020, 8-19. Kolaiti 2020, 514-518. Kolaiti - Mourtzas 2023, 104-105 and Supplementary
Information.

"! Tidal data from the Hellenic Navy Hydrographic Service (HNHS). For each depth measurement, the difference in the tidal sea level at
the time of surveys from the mean sea level of the tide-gauge station is added or deducted accordingly. Piraeus belongs to the microtidal Aegean
environment, with an observed mean tidal range (difference between the mean high and low tide) of 0.09 m and maximum tidal range
(difference between the highest high and low tide) of 0.29 m.

12 As the standard pressure is 1013 hPa, lower pressure will allow the tide to rise higher, while the reverse is true for higher pressure. For
each unit of the measured pressure less than the standard, the sea level is increased by 1 cm, while for each unit higher than the standard
pressure, the sea level is reduced by 1 cm; therefore, the correction varies by + 1 cm/hPa accordingly (Pugh 1982). Data for atmospheric pressure
at the time of the surveys were retrieved from meteo.gr, a website managed by the National Observatory of Athens (NOA), or from a portable
station measuring the atmospheric pressure in the field.

" Wind data were acquired through meteo.gr (NOA), for the closest weather station to the study area, that at Argos (LGT3) (Lat:
37°36'00"N Long: 22°42'00" E, location: Argos-Stadium, elevation: 38 m).

!4 As described in the Shore Protection Manual (CERC 1977).

15 Kolaiti 2019, 606-634. Kolaiti - Mourtzas 2024, 284-287.
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Fig. 4. Drepano coast: (a) view of the
beachrock generation V, (b)
underwater view of the seaward end
of the beachrock generation V, (c)
underwater views of the shallowest
and (d) of the deepest marine tidal
notches incised on the limestone
ridge of Drepano, (e, f) underwater
view of the seaward end of the
submerged beachrock generation V
at the same depth with the deepest
tidal notch (see also inset in Fig. 3)
(photos author).

m bmsl, dates after the 13th century AD and seems to have been short-lived, as its succession by Sea Level V, at
1.45 + 0.15 m bmsl, occurred sometime before the First Venetian occupation. Sea Level V dates to between 1389
and c. 1840. The next sea level stand, at 0.80 £ 0.10 m bmsl (Sea Level VI), dates to the modern period and seems
to have lasted for a few decades until the early 20th century, when the sea level rose to 0.35 + 0.15 m bmsl (Sea
Level VII) and then shifted to its current position (Fig. 2).

Results
Geomorphological indicators of the rsl change

Drepano Beach

Along the coast of Drepano (Fig. 1D), a submerged beachrock generation (V)'® was identified. It stretches
WSW for 460 m from the northwest side of the Drepano ridge, running parallel to the contemporary shoreline,
with a maximum width of 45 m (Figs 3, 4a). Of this, the final seaward 15 m appear moderately-to-very fragmented,
its blocks being in their original position with solid parts in between, where depth measurements were conducted.
The seaward top of beachrock V is at 0.67-0.80 m bmsl and its seaward base at 1.18-1.22 m bmsl (Figs 3, 4b).

On the northwest slope of the Drepano ridge (Fig. 1D), two well-preserved marine tidal notches are incised on
the limestone, visible for a length of at least 100 m toward the SE. The base of the shallowest notch is at 0.60 m
bmsl, its mean opening is 0.35 m, and its mean internal depth is 0.40 m. The base of the deepest underlying notch
is at 1 m bmsl, its mean opening is 0.45 m, and its mean internal depth is 0.30 m (Figs 3/inset, 4c, 4d).

'S For a better understanding of the sequence between sea level stands and beachrocks, labelling of the beachrock generations and marine
notches follows the labelling of the sea level stands observed for the eastern Peloponnese, as presented in the previous chapter and shown in
Fig. 2.
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Fig. 5. Schematic plan of the Kastraki-Plaka coast, showing the extent and depths of the submerged beachrock generations IV and V. The
inset (bottom left) shows the depth and morphometric features of the three submerged marine tidal notches incised on the limestone
headland of Kastraki (el. author).

Plaka Beach

Along Plaka Beach (Fig. 1D), two submerged beachrock generations (IV and V) with a significant thickness
(totaling 1.30 m) are extensively developed parallel to the contemporary shoreline. The shallowest generation (V)
stretches NE-SW for about 340 m at 15-25 m from the coast and ends at Kastraki (Figs 5, 6a). It has a mean width
of 10 m and it is well-preserved, solid, with only a few parts slightly fragmented. The seaward top of beachrock V
isat0.75-1.10 m bmsl and its seaward base at 1.22-1.50 m bmsl (Figs 5, 6b). The deepest generation (IV) is situated
40 m offshore, stretches NE-SW for 125 m, and ends approx. 120 m before Kastraki (Figs 5, 6a). Sizeable slabs of
the formation are scattered on the seabed for a length of 140 m further northeast. It is 8-15 m wide and is well-
preserved, solid to slightly fragmented. The seaward top of beachrock IV is at 1.55-1.70 m bmsl, its seaward base
at 1.75-2.20 m bmsl (Figs 5, 6¢).

Kastraki

On the east side of Kastraki, three well-preserved marine tidal notches are incised on the limestone slope, visible
for a length of at least 150 m southward (Fig. 1D/inset). The base of the shallowest notch is at 0.22 m bmsl and its
mean opening and internal depth are both 0.30 m. The base of the intermediate notch is at 0.65 m bmsl, its mean
opening is 0.40 m, and its mean internal depth is 0.17 m. The base of the deepest underlying notch is at a depth of
1-1.25 m bmsl, its mean opening is 0.30 m, and its mean internal depth is 0.25 m (Figs 5/inset, 6e, 6f).

Asine

During the underwater snorkeling geological survey in the nearshore of the small bay of Asine (Fig. 1D/inset),
more precisely west of the walls of the ‘lower town’, a remarkable geomorphic landscape was revealed (Fig. 7): the
limestone bedrock is sinking below the sea forming an almost entirely submerged strip running NW-SE parallel
to and 20-30 m from the steep west cliff of the Kastraki headland, the visible parts of which are three rocks
protruding above the mean sea level by a few centimeters to one meter. At the north landward end of this, some
10 m from the shore, the limestone bedrock is shaped into two longish branches, each approx. 35 m long and 8-
10 m wide. The eastern branch is sinking southward up to a depth of 1.76 m bmsl, the western SW up to a depth
of 2.30 m bmsl. The latter is entirely submerged, with its top at 1.32 m bmsl, whereas the eastern branch slightly
juts out of the sea, forming a rocky 15 m-long protrusion, deceptively resembling a pier (Fig. 7).

All along the western cliff of Kastraki, the limestone bedrock continues below the sea surface for a visible width
of approx. 10 m and locally up to 25 m. On its top surface is an accumulation of stones and boulders fallen from
the cliff. Approximately halfway along the cliff, a tiny limestone islet is shaped (elevation: approx. +4 m), with its
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Fig. 6. Plaka-Kastraki coast: (a) view of
the coast from the west, in which the
two submerged beachrock generations
are shown, as is a modern pier, (b)
underwater view of the seaward end of
the beachrock generation IV and (c) of
beachrock V, (d) underwater view of
the seaward end of the submerged
beachrock generation V at the same
depth as the deepest tidal notch (see
also inset in Fig. 5), (e) underwater
views of the two deepest and (f) the
three marine tidal notches incised on
the limestone headland of Kastraki
(photos author).

base on the sea bottom at 1.65 m bmsl (Fig. 7). On this rocky islet, a marine tidal notch is currently being carved.
It is a well-formed notch, incised on the islet’s most exposed side facing toward the sea, with an opening of 0.40 m
and an internal depth of 0.45 m.

Archaeological indicators of the rsl level change in Asine

The entire nearshore between the submerged strip of the limestone bedrock (as described above) and the
eastern rocky coast of the small bay of Asine (i.e. western cliff of Kastraki) has been purposely filled with rock
rubble. This artificial structure consists of both outer and inner rockfill, distinguished by an elevated strip of
naturally cemented stones, what we may call a ‘rubble ridge’ (Fig. 7).

The inner rockfill (i.e. by the side of the rocky coast) covers an area of approx. 130 x 40 m, its top at 1.50 m
bmsl on the north side and 2.95 m bmsl in the south part. More or less in the middle of it, ancient remains found
in situ and linearly arranged in one visible course for approx. 10 m toward the SW were observed. Different views
have been expressed as to the nature of this structure: masonry', the remains of fortification walls'®, the
underwater extension of the Hellenistic defense system', a landing dock® or even just a jumble of fallen rocks™. It
most likely constitutes the seaward southwest continuation of the Hellenistic walls, following the NNW-SSE
section of the walls now visible on land, the intermediate section having been destroyed (Fig. 7). Many potsherds
and rubble consisting of building stones with pottery bonded with mortar dating to the Venetian period® are

7 Frédin - Persson 1938, 56.
'8 Flemming et al. 1973, 7.

' Zangger 1994, 235, fig. 35.
» Frost 1963, 101.

2 Bintliff 1977, 315.

2 Frodin - Persson 1938, 56.


AdG
Texte surligné 


828 ELENI KOLAITI

E 22°52'19.01" ] E 22°52'23.18"

N 37°31'41.06"
W90 I7LELE N

contemporary coastline
depths at selected points
coastal section of the
foundations of the
fortification wall
submerged section of the
foundations of the
fortification wall

N37°31368.92°
L6 BELELE N

submerged limestone
bedrock

limestone bedrock sticking
out of the sea

rubble ridge naturally
cemented

outer rockfill

inner rockfill

N 37°3136.78"
“L8L9ELELE N

accumulations of boulders

sandy sea bottom

v location of cross-section S et VN T
E 22°52'19.01" ] ' » " E22°5223.18"

Fig. 7. Schematic plan of the west side of Kastraki Hill, west of the lower town’ of ancient Asine, with the measured depths at selected
points. The submerged ancient coastal works, the west cliff of Kastraki, the sandy beach and the occurrences of the limestone bedrock
are shown as they now stand, as well as the position of cross-section A-A" (el. author).

scattered over the surrounding area of this structure. This find implies a subsequent use of this area, initially in
Hellenistic times®.

Some 15 m further south of this structure, the seaward side of the inner rockfill is bordered by an elevated strip,
which runs for 60 m toward the SE, parallel to the rocky coast of Kastraki, enclosing the two westernmost
protruding rocks (Fig. 7). Although resembling a beachrock formation®, the elevated strip consists of stones,
artificially placed there, which have been naturally cemented forming a rubble ridge. The top of the rubble ridge is
at 1.25-1.30 m bmsl, with only small local depressions, in the order of 0.20 m to 0.80 m, caused by the wave energy.
What is important, however, is that its top surface is systematically higher by at least 1.10 m than the top surface
of the inner rockfill (Figs 7, 8).

¥ Zangger 1994, 235. See also relevant documentation in ‘Discussion’.
* Flemming et al. 1973, 7.
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Fig. 8. Indicative cross-section A-A" (Fig. 7) at the southeast end of the west side of Kastraki Hill, which shows the outer and inner
rockfills with the rubble ridge, all entirely submerged, the outcrops of the limestone bedrock now protruding the sea, and the west cliff of
Kastraki (el. author).

By the west seaward side of the rubble ridge, the limestone bedrock reappears, with its upper surface at 2.63 m
bmsl and, directly next to it, the outer rockfill. It rests on the sandy sea bottom, running NW-SE parallel to the
west rocky coast of Kastraki, 80 m long and approximately 10-20 m wide. Its upper surface is at 3.72 m to 4.70 m
bmsl and dips slightly SW. The depth of the sea bottom at its base is 5.40 m bmsl (Figs 7, 8). The overall nearshore
morphology and the typical arrangement of the ancient coastal works in the southern part of the eastern rocky
coast of the small bay of Asine is illustrated in the cross-section in Fig. 8.

Winds and waves

The small bay of Asine was protected from the N, W, and E by the mainland and the S and SW by Romvi Island
(Fig. 1D). The only direction in which there is a significant fetch is SSE toward the NW coast of Crete, with a fetch
of about 240 km. The analysis of the time series wind data of average and high wind speed and direction and the
corresponding wind rose diagram (Fig. 1D/inset) reveal that NW winds are more frequent, representing 34.35%
of the total, with the strongest reaching 66 km/h. WNW and S winds represent 15.85% and 13.14%, respectively,
with an observed maximum wind speed of 80.50 km/h and 51.50 km/h, respectively. SSE winds are less frequent,
with 8.61%, while the SE winds are rare (0.63%). The frequency of SW and SSW winds is 7.06% and 6.02%,
respectively. The wind-wave analysis for the study period of 3357 days concluded that SSE winds prevailed for 289
days. Of these, one day saw a maximum wind speed of 51.50 km/h and one day with high wind speed 41.80 km/h,
which generated on the coast of Asine a maximum wave height of 3 m and 2.50 m, respectively. The average high
speed for the study period was 22.92 km/h, which generated an average wave height of 1 m. Therefore, if at the
time of use the rockfills or the rubble ridge that bounded the west side of Kastraki had a minimum equivalent
elevation, then it should have been fully protected from the waves.

Discussion

Correlation between and interpretation of the rsl change indicators

Along the entire coast of Drepano-Plaka-Kastraki-Asine, two distinct beachrock generations were identified,
with the average depths of their seaward base at 2.20 + 0.20 m bmsl and 1.20 + 0.20 m bms]*. The shallowest
generation (V) is developing along most of the coast, whereas the deepest generation (IV) appears to a lesser extent.
On the limestone heights of Drepano and Kastraki, three tidal notches were identified, with the average depth of
their base at 1.10 + 0.10 m bmsl, 0.60 + 0.10 m bmsl and 0.25 + 0.05 m bmsl, and the contemporary notch formed
by the mean present sea level. It is worth mentioning, as this confirms the validity of this methodological approach,
that the depth of the base of the deepest marine notch coincides with that of the seaward base of the younger
beachrock generation (IV), thus clearly indicating that both were formed by the same former sea level (see also
visual documentation in Fig. 4e, 4f, 6d).

It is worth mentioning that during a borehole drilling carried out by Ntageretzis (2014, 107-109) at an elevation of +1.82 m and a distance
of some 100 m from the contemporary coastline close to the Drepano ridge, a beachrock formation was found at a depth of 1.13-1.28 m bmsl,
which agrees with the average depth of the submerged beachrock formation (V) measured in this study (1.20 £ 0.20 m) and indicates that both
formed during the same sea level stand. The beachrock is strongly consolidated, characterized by a High-Ca content and contains many mollusk
fragments, indicating a marine-littoral origin.
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Fig. 9. (A) Palaeogeographic reconstruction of the shoreline of the Asine-Kastraki-Plaka coast when the sea level was at 5.00 + 0.35 m
bmsl, (B) Palacogeographic reconstruction of the shoreline of the Asine-Kastraki-Plaka coast when the sea level was at 3.20 + 0.50 m
bmsl (el. author).

In the absence of archaeological or historical data regarding the coastal works in the small bay of Asine, as first
described in this study*, we make the hypothesis that the inner rockfill, upon which the wall foundations were
found, was probably constructed on the eastern coast of the small bay with the aim of gaining vital space by levelling
the rough coastal relief. The seaward side of the rockfill was elevated to form a ridge either to further enhance the
fortification or simply protect the coastal part of the walls from the waves. If this is the case, the inner rockfill and
the rubble ridge could be assigned to the Hellenistic period, when the fortification walls surrounding the lower

% Fleming et al. (1973, 7) briefly mentions “a rocky platform under 2 m of water, beyond which the loose rubble slope drops rapidly to 5
m” without further specifying the ancient coastal works or having conducted an underwater archaeological survey in Asine. Despite the scant
evidence, they suggested a 2 m submergence since the Mycenaean period, by confusing the Hellenistic walls with remains of the Mycenaean
site. Zangger (1994, 233) also mentions “a submerged dike” used as a landing dock, while the basin behind it was filled with rubble forming a
platform, but later the “fill had been washed away” while “the enclosure wall remained completely unharmed”.
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bmsl, (B) Palacogeographic reconstruction of the shoreline of the Asine-Kastraki-Plaka coast when the sea level was at 1.25 + 0.25 m

bmsl (el. author).
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town’ were constructed (late 4th c. BC). Moreover, the measured depths at the top of the inner rockfill, the rubble
ridge, and the limestone bedrock point to a sea level stand between 2.67 m and 3.72 m lower than at present for
the protective or defensive coastal works to serve their intended use. This is consistent with the identified sea level
stand III at 3.60 + 0.20 m bmsl throughout the eastern coast of the Peloponnese”, dated to between the Archaic
and Late Roman periods. The inner rockfill was also used during Late Antiquity, albeit to a limited extent, after
the destruction of the walls and the lower town’ seen by Pausanias in the second century AD* and the rsl rise that
gradually flooded part of the inner rockfill, but also even later, during the Venetian period, as evidenced by the

accumulation of pottery dating to this period®.

7 Kolaiti 2019, 623-627. Kolaiti - Mourtzas 2024, 288.
% Paus. 2.36.4.: kal Actvng £otiv &peima &mi Oakdoon.
» Frédin - Persson 1938, 56.
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The outer rockfill is most likely earlier than the inner rockfill and was placed there either to protect or to level
the rocky coast in front of the west cliff of Kastraki when the sea level was between 4.70 m and 5.40 m bmsl, as
evidenced by the depth measurements at its seaward side. The suggested depth matches the sea level stand of the
Early Helladic period (3200-2000 BC) identified in the neighbouring prehistoric sites of the Argolid
(Lampagianna: 5.00-5.50 m bmsl and Salandi: 5.10-5.30 m bmsl), Laconia (Pavlopetri: 5.00 + 0.25 m bmsl), and
Corinthia (Kalamianos: 5.15 m bmsl, EH II 2700-2200 BC)*. As the sea level rose, the inhabitants of Asine were
forced to proceed with further coastal works either for coastal protection or to gain land (i.e. inner rockfill and
rubble ridge), making the most of the previously coastal but now submerged works?'.

Determination and dating of former sea level stands

On the basis of the geomorphological indicators of the rsl change and their correlation and the functional
elevation of the archaeological markers, as interpreted above, six distinct sea levels can be determined at 5.00 +
0.35 m (I), 3.20 £ 0.50 m (III), 2.20 £ 0.20 m (IV), 1.25 £ 0.25 m (V), 0.60 + 0.05 m (VI) and 0.25 + 0.05 m (VII)
bmsl. The diagram in Fig. 2 depicts both the observed mean sea level stands in the study area and those along the
entire eastern coast of the Peloponnese, which are remarkably consistent in terms of depth. For those sea level
stands for which evidence of dating is not provided in the study area, we can safely adopt the dating of the
respective sea level stands determined for the eastern Peloponnese®. Moreover, since the depth of sea level stands
I and III results only from archaeological markers not confirmed with analogous depths from geomorphological
indicators in this area, the error bar for depths shows a significant range. The mean sea level stands identified in
the Drepano-Plaka-Kastraki- Asine coast with respect to the curve of the mean rsl change during the last 5500 years
for the eastern Peloponnese® are illustrated in Fig. 2, along with the inferred periods of rsl stability and change.

* Sealevel stand at 5.00 + 0.35 m bmsl (I): this is determined by the measured depths of the top and base of
the outer rockfill at 4.70 m and 5.40 m bmsl, respectively, which indicate that the rockfill was placed there
when the sea level was between those depths, and which, based on evidence from the entire eastern coast of
the Peloponnese (Saronic, Argolic, and Laconic Gulfs), falls within the Early Helladic period (3200-2000
BC).

* Sealevel stand at 3.20 + 0.50 m bmsl (III): this is determined by the measured depths of the top of the inner
rockfill and the surrounding bedrock at 2.67 m and 3.72 m bmsl, respectively, which indicate that it was
placed there when the sea level was between those depths between the Archaic and Late Roman times (from
700 BC to 4thc. AD or, probably, 6th c. AD), on the basis of robust evidence pertaining to the entire eastern
coast of the Peloponnese, but most probably in the Hellenistic period, according to the archaeological
interpretation of ancient Asine*.

*  Sealevel stand at 2.20 £ 0.20 m bmsl (IV): this is identified by the seaward base of beachrock (IV) on Plaka
Beach and, based on evidence from several sites in the Argolid (Agios Athanasios/Soupia Bay, Labagianna,
Bouka-Doroufi/Kranidi, Tigani/Tyros), the Saronic Gulf (Aegina, Agios Vlassis, Epidaurus,
Aliki/Troizine), and the Myrtoan Sea (Epidaurus Limira)®, dates after the early 13th c. AD and before the
First Venetian occupation (14th century).

* Sealevel stand at 1.25 + 0.25 m bmsl (V): this is identified by the seaward base of beachrock (V) on Plaka
Beach and the base of the marine tidal notch systematically recorded at between 1 m and 1.25 m bmsl on
the east side of the Kastraki headland and the northwest slope of the Drepano ridge. It dates between 1389
and c. 1840 or, probably, c. 1860, according to relevant data from several sites in the Argolic (e.g. Nafplio,
Agios Andreas/Mylos Beach, Myloi/Lerna) and Saronic (e.g. Methana/Palaiokastro, Lazareto/Deimezi)
Gulfs?.

* Sealevel stand at 0.60 + 0.05 m bmsl (VI): this is identified by the base of the shallowest marine tidal notch
recorded on the east side of Kastraki and dates to the modern period, between after 1840 and the early 20th

* Kolaiti 2019, 216-224, 422-437, 517-543, 623-627. Kolaiti - Mourtzas 2024, 288.

*! The systematic underwater archaeological survey in the coastal area along the western side of Kastraki is expected to provide a definitive
answer to the question of when these structures were constructed.

32 Kolaiti 2019, 623-624. Kolaiti - Mourtzas 2024, 288.

3 Kolaiti 2019, 628-629. Kolaiti - Mourtzas 2024, 288.

3 Frodin — Persson 1938, 56.

 Kolaiti 2019, 230-254, 257-286, 302-330, 412-430, 493-494, 501, 509-516. Kolaiti 2020, 521

% This dating agrees with the post-Venetian date of the beachrock V proposed by Bintliff (1977, 315).

7 Kolaiti 2019, 297-310, 468-502. Kolaiti et al. 2024.
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century, according to relevant data from neighbouring Ermioni in the Argolid and Kenchreai, Aegina, and
ancient Epidaurus in the Saronic Gulf*®.

* Sealevel stand at 0.25 £ 0.05 m bmsl (VII): this is identified by the base of the shallowest marine tidal notch
recorded on the east side of Kastraki and is the most recent early 20th-century stand.

The palaeogeography of the coast of ancient Asine and the harbour question

The Late Holocene progressive rsl rise recorded in the Drepano-Plaka-Kastraki- Asine coast led to the shoreline
retreating progressively and significantly since the Early Helladic period*” and brought about noticeable changes
in the coastal anthropogenic landscape, to which the inhabitants of ancient Asine were given cause to adapt.

When the sea level was at 5.00 + 0.35 m lower than at present (fig. 9A) during the Early Helladic period (3200-
2000 BC), the sandy beach of the small bay of Asine was at least 120 m wider than at present and the limestone
bedrock was locally elevated up to +4 m in the central part and up to +2.70 m on its east side. Plaka Beach was at
least 120 m wider than at present. The hill of Kastraki was surrounded by a sandy coast, 5-10 m wide on its
northwest side, gradually increasing to at least 40 m toward the southwest, 15 m wide at its southernmost edge and
150 m wide on the east side, thus providing communication via the coast all around Kastraki from Asine to Plaka
Beach. It was then that the inhabitants of Asine constructed the outer rockfill along the narrowest part of the
northwest side of Kastraki, with its top surface at about +1.30 m above the then sea level, to gain land, ensuring
safe passage below the steep northwest cliff of the hill and also protecting the passageway from the waves generated
by SSE winds. The small boats of that time would have been dragged onto the sandy beach of Asine or Plaka.

Asine was considered the major port of the Argolid since the Late Helladic III period, not only for local routes
but also for long-distance trade routes®, evidence for which is provided by the shipwreck near Cape Iria (1200
BC)*!. However, no data were presented to document harbour installations at this location during this period; the
favourable natural morphology of the bay was emphasised instead*.

When the sea level was at 3.20 = 0.50 m lower than at present (Fig. 9B) during the Hellenistic period (c. 300
BC), the sandy beach of the small bay of Asine, although diminished, was still at least 40 m wider than at present
and the limestone bedrock was locally elevated up to +2.25 m in the central part and up to +0.85 m on its east side.
Plaka Beach was at least 80 m wider than at present. The sandy beach that previously surrounded Kastraki was
inundated, turning it into a headland now surrounded by the sea, and the outer rockfill was now mostly
submerged. The passageway around Kastraki, connecting Asine with Plaka Beach, no longer existed. It was then
that the inhabitants of Asine constructed the inner rockfill, a kind of platform, to even out the irregularities of the
rocky coastal relief below the west cliff of Kastraki. Moreover, to protect this platform from waves, the seaward
edge of the inner rockfill was bordered by the rubble ridge, which was elevated by at least 1.10 m above the top
surface of the inner rockfill so as not to be affected by waves, even storm waves, generated by SSE winds. The boats
of that time could not have been dragged onto the now partly sandy-partly rough, rocky coast of Asine, but could
still have been dragged onto the sandy beach of Plaka or even moored in the small shallow bay of Asine.

The hypothesis formulated by the first excavators of ancient Asine that the harbour of Asine was located on
the west side of Kastraki®, its layout even being shown on a view plan*, is unrealistic. The main argument was that
the few rocks protruding above the sea surface and aligning for 50 m at a distance of 20-25 m from the west cliff
of Kastraki formed the harbour basin, with the largest rock along with the remains of walls constituting a
breakwater. Although concerned about the shallowness of the basin (1-2 m)*, the first excavators went further to
suggest that the entrance to the harbour was toward the south, where the basin deepened to 2.50 m. However, this
hypothesis did not consider that the rocks protruding from the sea in the 1920s* were, during the Early Helladic
or Hellenistic periods, merely the elevated parts of a coastal landmass extending to the west cliff of Kastraki. Equally

3 Kolaiti 2019, 194-207, 230-254, 256-270, 366-382.

¥ Zangger (1994, 233) suggested a sea level rise of at least 0.80 m since the Early Bronze Age and argued that it brought about minor
changes in the position of the coastline, since not only is the offshore relief steep but the depositional processes also overcompensated for the
sea level rise. It becomes clear that Zangger did not take into consideration the submerged marine tidal notches and beachrock formations
along the Drepano-Plaka-Kastraki coast.

0 Gillis 1996, 99.

1 TTévvag et al. 1991, 23.

2 Gillis 1996, 98.

3 Frodin - Persson 1938, 56.

* Frodin - Persson 1938, 55, fig. 37.

* The shallowness and small size of the harbour formed the basis for the counter-argument of Flemming et al. (1973, 7) to Frédin -
Persson’s assumption.

% When Frédin and Persson conducted the archaeological survey in Asine.
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unrealistic is a subsequent reconstruction of ancient Asine?, which also suggested that during the Hellenistic
period the west side of Kastraki was bounded by an underwater defensive wall, which did not allow ships to
approach the town, while there was water between this wall and the west cliff of Kastraki with only some of the
rocks protruding above the sea level®®. Beyond the weakness of not considering the sea level rise since the
Hellenistic period, this hypothesis should have considered the technique by which a wall approx. 200 m long would
have been constructed under the sea. Moreover, the north side of Kastraki was not entirely joined to land, as there
was an inlet creating an inner harbour with a shallow basin, bounded on the west by Barbouna Hill. However, no
macro- or microfossils were identified in the assumed subaqueous layers to substantiate a marine environment*.

The subsequent rsl rise by at least 1 m shifted the sea level to 2.20 + 0.20 m bmsl (fig. 10A) and further inundated
the west side of Kastraki, while the outer and most of the inner rockfill were submerged, except for the rubble ridge
which was still above sea level by about 1 m. With this sea level, the beachrock generation V formed on Plaka
Beach. The next rsl rise to 1.25 + 0.25 m (fig. 10B), which occurred by the end of the 14th century AD, caused
further shrinkage of the coast of Asine and Plaka, the sinking of the rubble ridge and almost all the inner rockfill,
while on the west side of Kastraki only a few rocks were now protruding from the sea. During this sea level, the
beachrock generation V submerged and a new generation (VI) formed on Plaka Beach, and the deepest marine
tidal notch was incised on the Kastraki headland and Drepano ridge. During the two subsequent sea level stands,
at 0.60 + 0.05 m bmsl and 0.25 + 0.05 m bmsl, the two upper marine notches formed and, then, the sea level shifted
to its current stand, carving a marine notch in the tiny rocky islet protruding from the sea to the west of Kastraki.

Conclusion

Harbour installations were not found in the small bay of Asine or in the coastal area around Kastraki Hill. A
modern pier was constructed east of Kastaki on Plaka Beach, but it does not seem to have covered previous
maritime installations. The extended beachrock formations along Plaka Beach neither cover nor incorporate
ancient harbour works. The coastal morphology and the sea level stands for the last 5500 years that were identified
on the basis of robust geoarchaeological and archaeological indicators of the rsl change do not corroborate the
hypotheses of a harbour basin on the west side of Kastraki or an inner harbour on its north side, between Barbouna
and Kastraki Hills, during the Early Helladic or Hellenistic periods. The artificial coastal rockfills on the west side
of Kastraki were completed in different time periods (3200-2000 BC and late 4th century BC) in an attempt to
adapt to a changing coastal environment and fully exploit the available coastal land in a significantly strategic
location. The boats of early periods could be dragged onto the wide sandy beaches of both Asine and Plaka. The
gradual rsl rise and the resulting coastline retreat, however, would have led ships to moor in the small bay of Asine
or in the neighbouring sheltered bay of Tolo, availing of the natural harbour morphology. Rather than “vanished”,
as Seferis termed it in his poem The King of Asine®, a consideration of the futile and ephemeral nature of
humankind, the ‘port” of ancient Asine probably never existed at all*'.

¥ Zangger 1994, 235, fig. 35.

* It is obvious that Zangger’s reconstruction was partially based on the harbour hypothesis suggested by Frédin - Persson.

¥ Zangger 1994, 235, fig. 35. According to Zangger, this coastal configuration was the result of widespread soil erosion and sediment
redeposition (estimated at up to 2.50 m alluvium over the last 2000 years), causing marine regression. During the Late Neolithic (5000 BC) and
Early Helladic (3000 BC) periods, Kastraki was an islet and the coastline of the Drepano-Plaka-Asine coast was 700 m further inland than at
present (Zangger 1994, 232, fig. 12). This was assumed by a series of boreholes drilled in the Drepano-Plaka lowland, but core findings did not
substantiate this hypothesis since typical fauna indicating a marine environment was not found (Zangger 1994, 231). Moreover, a borehole
drilling performed in the lowland between Barbouna and Kastraki Hills to substantiate that this area was an inlet, its entire 18 m-depth drilled
through unsorted and unrounded limestone gravels coming from Barbouna Hill, further weakened the hypothesis of marine intrusion in the
plain of Asine (Zangger 1994, 230-231).

%% “The king of Asini a void under the mask | everywhere with us everywhere with us, under a name: | Acfvnv te. . . Acivnv te. . . | and his
children statues | and his desires the fluttering of birds, and the wind | in the gaps between his thoughts, and his ships | anchored in a vanished
port: under the mask a void. ... Asini, summer 38 - Athens, Jan. 40” [George Seferis, The King of Asini, from Collected Poems (George Seferis),
transl., edited, and introduced by E. Keeley and P. Sherrard, Princeton University —Press 1995 (source:
https://www.poetryfoundation.org/poems/51356/the-king-of-asini)].

*! T would like to thank Dr Nikos Mourtzas for his invaluable assistance in the fieldwork and Mr Stephen John Taylor (TES) for his
substantial contribution to editing the English text.
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