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ABSTRACT

This paper is a review of the up to date knowledge about the coastal environmental transformations around the
Greek settlements along the present-day Romanian shoreline. The aim is to define a general pattern of the mor-
phological configuration the Greeks were looking for when establishing their colonies. Existing quantitative and
qualitative database on shoreline evolution both along the low lying deltaic sector (N) and along the soft rock cliffs
along the southern sector of the present-day Romanian coast together with the present day morphological con-
figuration analysis at each study site were used to assess large spatial (~180 km alongshore) and temporal scales
(ca. 2500 yrs) of coastal behavior. The coastal dynamics during the late Holocene was controlled by the deltaic
lobes development along the northern part of the present day Romanian coast which led to important shoreline
progradation and subsequent isolation from the shoreline of Histria and Orgame Greek cities. The continuous
sediment input depletion, sea level rise, storms set-up, longshore transport system and local tectonic activity drove
the cliff line retreat along the southern sector, with important parts of the Tomis and Kallatis settlements being lost
to the sea.
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1. Introduction Greek incursions are attested along the southern
coast, which was the closest from the Aegean and

Black Sea (BS) was the last basin colonized by the Propontic (Marmara Sea) coasts where the Greeks

Greeks during the 7-4% century (c.) BC The first
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found a somehow familiar landscape as in their
homeland. Yet, despite the familiar newly encoun-
tered rocky cliffs morphology, the marine conditions
there were far from the mild Mediterranean climate
as a passage from a Greek source translated by
Pomponius Mela (1: 120) informs us: "shallow, wild
and nebulous, with only isolated places to anchor,
surrounded by neither a gently sloping nor a sandy
coastline, exposed to the north winds and, where it
is not deep, stormy, undulating and surging’ (Sum-
merer L., 2015).

The first Greek colonies were founded along the
southern coasts during the 7""- 6™ century BC with
Sinope settled by Milesians (and her colonies: Ko-
tyora, Kerasous, Trapezous), Amisos by Phokaians
and/or Milesians and Herakleia by Megarians and
Boiotians). At the same time, the Milesians settled
also along the western coast at Histria, Appolonia,
Odessos and latter, towards the 4™ c, merchants
from Megara re-built other two sub-colonies of
Byzantion and Heraklea: Messambria (Nessebar) and
Kallatis (Mangalia). Further north, along Scythian
coastlines, the Milesians emplaced at Olbia, Karki-
nitis, Tyritai and Nikonion, whereas the Megarans
occupied Chersonesos. During the 6" c. BC, the col-
onization process of the western and northwestern
coasts continued with Dyonisopolis (Balchik), Olbia
and Tyras at the mouths of Southern Bug and Dnie-
ster, Akkerman, Nikonion at the mouth of Lower
Dnieper. Phasis, Dioskouris and Gyenos were the
Greek settlements founded along the eastern coasts
of the Black Sea (Avram et al., 2004). Another pole
of Greek colonization during the 6™ c. BC was in the
area of Kerch Strait and Taman Peninsula which,
under the pressure of the Scythians from the north-
ern steppe, united to form the Bosporan Kingdom in
the 5™ c.: Kerch, Pantikapaion, Tyritake, Phanagora,
Kepoi, Sennoi, Temriuk, Taman, Hermonassa, Golu-
biskaya which were also settled mainly on islands,
headlands or promontories on the top of which they
built the fortified cites, where they benefited from
the sheltered places at the lee and at the base of the
cliffs for harboring their vessels (Kelterbaum et al.,
2011; Giaime et al., 2016).

Most of the colonies were emplaced on islands,
headlands or promontories connected, more or less,
by the mainland through low laying sandy barriers.
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This seems to be a Phoenician legacy of building
coastal cities as despite the rarity of such morpho-
logical feature, offshore islands placed close by the
mainland seem to have represented the preferred
location of the Phoenicians to settle coastal areas
during the Early Bronze Age in the Mediterranean
such is the case of Tyre (Marriner et al., 2008), Utica
in Tunisia (Delile et al, 2015), Alexandria’s Portus
Mareoticus (Flaux et al., 2017), Arados and Perea in
Syria, Cadix and Castillo of Dona Blanca in Spain,
Rachgoun and Siga in Algeria (Mariner et al., 2008).

Part of the ancient Greek cities founded along
western and northern Black Sea are currently sub-
merged at various degrees pointing toward major
environmental coastal changes during the last al-
most two millennia.

Yet, no agreement exists between scientists re-
garding the cause of their decline, either human-
related (invasions, disease, famine) or natural (sea-
level changes, neo-tectonic movements, earth-
quakes, tsunamis) so that the ancient Greek colonies
history and abandonment causes differ for each
one. However, many of the specific sites geoarchae-
ological studies report natural causes as triggering
the relocation of the harbor facilities and/or city
abandonment. Studies dealing with geographical
and environmental changes along the Black Sea
coast mainly reports deltaic sedimentation and allu-
viation due to sea—level oscillations or sediment in-
put fluctuations (Kelterbaum et al,, 2011, 2012; Pre-
oteasa et al., 2013; Vespremeanu-Stroe et al., 2013;
Bony et al., 2015; Laermans et al.,, 2017, 2018, 2019;
Giaime et al., 2016, 2018, Preoteasa et al,, 2019) as
primary causes of Late Holocene landscape changes.

Four Greek colonies have been built along the
present—day Romanian coast roughly since the 7" c.
BC: Orgame (near Juilovca), Histria, Tomis (Con-
stanta) and Kallatis (Mangalia) (Fig. 1). Although
they remain unevenly archaeologically and geomor-
phologically investigated due to constraints im-
posed by subsequent continuous inhabitation and
the building of the largest Romanian maritime ports
at Constanta (Tomis) and Mangalia (Kallatis) during
the last century, roughly superimposing the ancient
ports, this article attempts to provide a scenario of
palaeogeographical transformations at the location
of each of them. This work combines the existing
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geoarchaeological information with geo-scientific
data (large and medium-scales coastal dynamics
data, new geophysical surveys and absolute ages)
which complement the current knowledge in case of
Histria and Orgame landscape changes and bring
new information in the case of Tomis and Kallatis.

In the endeavor of reconstructing coastal palae-
ogeographic transformations a detailed analysis of
the sea—level changes, large scale coastal dynamics
and local configuration changes before, during and
after settlements abandonment as reflected by dis-
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placement, re-positioning or disappearance of any
major civic architectural elements such as fortifica-
tion walls, roads, aqueducts, harbors, necropolis or
some other sort of built areas are required. There-
fore, before a review of the landscape dynamics at
each study site, an assessment of the existing post-
glacial BS level curves are undertaken. Major Paleo-
geographical transformations at each study site will
be discussed in terms of large scale coastal dynam-
ics for a better understanding of the general mor-
phodynamic context of their emplacement.
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Figure 1 Black Sea Romanian coast and the position of the Greek cities: Orgame, Histria, Tomis and Kallatis
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The coastal evolution during roughly the last 2.5
millennia (spatially extending from Orgame to the
north and Kallatis to the south) is reconstructed
based on existing geoarchaeological data docu-
menting major landscape transformation at each
study site as well as new geo—scientific data (Electri-
cal Resistivity Tomography profiles, absolute ages)
reflecting the structure and dynamics of the coastal
barriers developed downdrift of the Danube delta.

2. Post-Glacial Black Sea level curve

An important contribution for assessing the coastal
configuration changes during the last three millen-
nia is to establish a post—glacial eustatic BS level rise
curve during mid- and late-Holocene. This topic is
still ardently disputed mostly because of the sea-
level proxy scarcity, uncertainty, complexity which,
when assessed globally, frequently generate con-
trasting scenarios. Basically, two theories confront
the validity of major wiggles which are presented as
a peculiar post—glacial sea level rise feature for this
semi—enclosed basin. Although it is expected that
the eustatic sea—level curve should be similar for the
Black Sea and the World Ocean after the reconnec-
tion with the Mediterranean Sea through Bosfor
strait and Marmara Sea ca. 9000 ka yrs BP, some
studies report or assume several wiggles associated
with transgressions/regression cycles (Fedorov and
Skira, 1957; Chepalyga, 1984; Balabanov, 2007;
Panin and Popescu, 2007; Caraivan et al, 2012;
Bolikhovskaya et al., 2018; Filipova—Marinova, 2016).
These variations are generally explained either
through the sensitivity of the BS as a semi—enclosed
basin to regional climatic variability as reflected in
palynological data (Filipova—Marinova et al, 2016;
Bolikhovskaya et al., 2018) or by the drowned parts
of ancient coastal settlements. At the other hand,
stratigraphic investigations undertaken at various
locations along the Black Sea coastlines report a
gradual sea level rise trend at various rates with the
present—day level as the highest during the entire
post—glacial period (Bruckner et al, 2010; Kel-
terbaum et al, 2011, 2012; Fouache et al, 2012;
Vespremeanu-Stroe et al,, 2013, 2017; Laermans et
al., 2018). Otherwise, these latter studies frequently
report eustatic sea level is locally affected by sub-
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sidence associated either to sediment (peat) com-
paction or neo-tectonic activity (Fouache et al,
2012; Kelterbaum 2011, 2012; Preoteasa et al., 2013,
2018; Vespremeanu-Stroe et al., 2013).

Although beyond the temporal framework of
the Greek colonization era, which is the subject of
this paper, an illustrative example of sea—level prox-
ies’ interpretation worths being mentioned here. A
recent article dealing with the multi-proxy records
of the Holocene paleoenvironmental changes in
Varna Lake area (Filipova—Marinova et al., 2016) re-
ports a change in the palynological composition by
the end of the Neolithic period and the beginning
of the Bronze Age and interprets the 319 years long
interval of absence of human related pollen spectra
to the so-called Kalamitian BS transgression. Appar-
ently, this change in vegetation composition coin-
cides with the moment of Neolithic civilization de-
cline. But, it is widely known among the archaeol-
ogists that the end of the flourishing Neolithic civili-
zation in SE Europe occurred 4200-4000 BC when
more than 600 tells are reported to have been
burned in NE Balkans (Lazar et al., 2012). In the af-
termath of this sudden depopulation event recent
studies found that new populations originating from
the North Pontic Steppes (NPS) temporarily occu-
pied the abandoned settlements, preserving the
mud architecture, the house types, cult buildings
(Bailey, 2000; Anthony, 2010) and cemeteries (Lazar,
2018). Or, even if it is to admit the sensitivity of BS
to climatic variations as the semi-enclosed basin,
such a dramatic sea level rise to force humans to
leave their settlements and to destroy those en-
countered in their flight from the uprising waters
might be imaginable in case of a rather catastrophic
event, not that of a gradual sea-level rise. It is
therefore desirable to cautiously interpret the paly-
nological data and even better to test them by con-
fronting with results from complimentary (geo-
chemical, paleontological) analyses, if possible.

However, the age-depth model of the sea—level
proxies in the Danube delta as well from the north-
ern and eastern BS show a continuous sea-level rise,
with a recent (i.e. last two centuries) acceleration
trend (Fig. 2).
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Figure 2 Sea Level A: Black Sea—level curve derived for the southern Danube Delta based on the age and altitude of the
aeolian / marine deposits interface within the beach ridge plains (after Vespremeanu-Stroe et al,, 2013); B: Compilation
of 14C—dated samples from the Kolkheti lowlands (eastern BS) and their relative position to the local sea level. Horizontal
bar shows 14C dating result (2 sigma). The arrows pointing up/down indicate that sea level was higher/lower than the
dated sample. In case of paralic peat (facies E; KUL 7/44, KUL 3/10, KUL 3/9), the sea—level range was narrowed to +0.5 m.
The data set is compared to sea-level curves from the Taman Peninsula in SW Russia, with the sites of SEM % Semebrat-
nee (Brlckner et al.,, 2010), GOL ¥ Golobitskaya (Kelterbaum et al., 2011), and DZHI ¥ Dschiginka (Fouache et al., 2012).
The differences are due to different tectonic settings. For Kolkheti area, a continued and rather moderate rise in sea level
for the last eight millennia is assumed (after Laermans et al, 2078)

Yet, no other pieces of evidence (maybe ex- s still unknown) were identified along the present-
cepting the only stranded platforms from Carahar-  day Romanian coastline to support a past sea level
man/Vadu and Cetatea Zaporojenilor which nature  higher than the present one.
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3. Large scale coastal behavior

The Romanian coastline consists of a 175 km long
low lying deltaic sector to the N of Cape Midia and
80 km of soft cliffs (loess overlaying Sarmatian lime-
stone) to the south, between Cape Midia and Vama
Veche. The loess cliffs sector is generally not higher
than 25 m, at places being bordered by submerged
platforms carved in limestone alternating along-
shore with small pocket beaches and/or barriers
closing limans. The coastal dynamics during the late
Holocene generally consisted in adjustments be-
tween deltaic lobes development (i.e. initiation, ex-
tension and decay) along the northern coastal sec-
tor, and cliff line erosion under the influence of the
sea level rise, storms setup, sediment input, long-
shore transport and local tectonic activity for the
southern sector. The instrumental record of sea level
at Constanta gauge between 1933 and 2000 aver-
ages 1.3 mm/yr (Halcrow report, 2011).

The landslides which produce the cliff line re-
treat are controlled by both lithological and marine
processes, frequently reinforced by local tectonic
fault lines activity and earthquakes (Valsan, 1935).
Tectonic movements have been reported as major
controlling factors of the Black Sea basin genesis
and its coastlines evolution since the first investiga-
tions of the deep sea sediments undertook by the
Russian scientists starting from 1890 in the northern
part of the BS basin which are thoroughly presented
by Bratescu, 1944, Popescu and lelenicz (2003), the
idea of epirogenic movements contribution to
shoreline dynamics over that of eustatic changes
being also propagated and reinforced with new evi-
dence by Fouache et al, (2012), Bruckner et al.,
(2010), Keltebaum et al., (2011). The hydrogeological
characteristics of the limestone bedrock promotes a
more vigorous endorheic system fed mainly by me-
teoric waters (Capotd, 1980, Radoi, 1986) which fa-
vor intensive karstic processes affecting the lime-
stone bedrock. This is reflected by the large caves
(e.g. Limanu Cave) dolines, karstic depressions (e.g.
Obanu Mare or present-day Herghelia Lake situated
to the NW and N of Mangalia formed within former
karstic depression) or encased valleys (e.g. Limanu,
Tatlageac, Techirghiol) developed across the South
Dobrudja Plateau. Large subsidence processes
which reach the highest rates in Dobrudja along the
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coastal strip where they amount to 3 mm/yr were
documented by Dumitriu, 2012; Radulescu et al.,
2016. A survey across the submerged limestone
platform at Agigea, south of Constanta Port inter-
cepted numerous doline-like features on platforms
lying at various depths which might result from
limestone dissolution and marine erosion (see fur-
ther, section 5).

Cliffs lithology and stratigraphy (quasi horizon-
tal layers of loess and palaeosoils overlying lime-
stone) favors frequent landslides triggered by both
direct waves attack along the exposed loess sectors
where the bordering submerged limestone platform
is either missing or lies at greater depths or by sub-
surface seepage which is more intense in the prox-
imity of the irrigated agricultural or inhabited areas
(e.g. Tuzla, Costinesti). Before the anthropogenic
interventions especially from the '60s (Constanta
port dykes and jetties, breakwaters) the spatial limit
of the deltaic development influence on the
downdrift coastline depended on the position of the
active Danube's distributary, sediment volumes
transported by the longshore currents system,
coastline orientation and the seaward limit of the
main natural headlands. However, the young ages
of the southern part of Chituc beach-ridge plain, of
ca. 200-130 yrs BP (Vespremeanu-Stroe et al., 2017)
suggest that the last phase when Danubian sands
reached and directly contributed to the sub-aerial
beaches of the southern Romanian coast occurred
recently and was spatially constrained mainly N of
Constanta (Cape Singol). This fact is further en-
dorsed by shoreline dynamics computed for the
quasi—natural regime of the last century (1900-
1960) which shows moderate shoreline prograda-
tion rate north of Cape Midia, amounting to ~2
m/yr and slowing down to ~1 m/yr along the
downdrift Mamaia barrier (Constantinescu and Gio-
san, 2017) which acted as the last sediment trap of
the Danubian sediments.

The shoreline dynamics computed for the
southern part of the Romanian coastline during the
last century (Constantinescu and Giosan, 2017) show
averages rates ranging from -0.3 m/yr for the cliff
sector between Cape Aurora and Mangalia Port to
+2.5 m/yr between Cape Midia to Cape Gargalac.
The overall shoreline dynamics trend during the last
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century is slightly prograding updrift of Constanta
Port, averaging +1.15m/yr while slightly erosive
along the downdrift sector from Constanta to Vama
Veche with an average retreating shoreline rate of
0.19 m/yr. However, these rates should not be con-
sidered as representative for the last two and half
millennia as the sediment accumulation along the
northern sector is a recent process occurring during
the last centuries which was greatly amplified by the
formation and abandonment of the deltaic lobes
(Dunavat lobes, Vespremeanu-Stroe et al., 2017)
and later by the emplacement of Midia and Con-
stanta port jetties which were constructed perpen-
dicular to the prevalent southward directed long-
shore transport, capturing thus most of the sedi-
ments or due to the fact that the computations were
made for a time interval when the sea level rise
trend was significantly accelerated since the post-—
industrial era (IPCC, 2002).

4. Ancient harbors

Harbors structures or at least shoreline configura-
tion proper for harboring large maritime vessels are
indisputable components of the coastal Greek cities
territory. The intense commercial ties with other
Greek colonies around the BS and Mediterranean
(e.g. Khios, Lesbos, Thasos) is reflected by material
exchanges documented by the numerous archaeo-
logical findings, especially pottery, allochthonous
raw materials, literary, numismatic and epigraphic
sources. Despite the numerous indices of ports
presence, no mention exists about their emplace-
ment. Their much hidden present-day status ren-
dered them significant target for the geoarchaeo-
logical studies. They are now considered important
proxy in deciphering the environmental changes as
they account for sea level at the time of their build-
ing, shoreline position or site accessibility from the
sea as well as post-abandonment environmental
history. Therefore, most of the geoarchaeological
studies aim at finding the location of the ancient
ports in order to assess the environmental changes
(Hochmann, 1997, 1998, 1999 cited in Alexandrescu,
2001, Scopan, 1973, Dabaca, 2012, 2013, Bony et al.,
2015, Angelescu, 2018).

Due to their post—colonial inhabitation and
preservation degree Orgame, Histria, Tomis and

Kallatis enabled a various degree of archaeological
survey of which only Histria and Orgame benefited
from the lack of subsequent inhabitation after the
roman-byzantine limes decline in the 7™ c. AD (His-
tria) and 11" ¢. AD (Orgame) at one hand and more
than a century of systematic archaeological investi-
gations (at Histria) on the other hand.

I. Histria

Histria's Greek city ruins currently lie at 8 km inland
from the modern shoreline. The way the natural
landscape evolved since the first Greeks arrival (657
¢. BC) was one of the first objectives of the archae-
ological research program at Histria and Orgame.
The first hypothesis of the way the Histrian acropolis
was related to the mainland was formulated by Pa-
rvan in 1914. Archaeological excavations, geophysi-
cal investigations, aerial photographs interpretation
and absolute datings gradually contributed to
sketch a general picture of the local palaesogeo-
graphical transformations. A substantial contribu-
tion to understanding the palaeogeographical
changes at Histria was brought by the aerial photo-
graphs taken by Stefan (1974) which enabled the
visualization of major discontinuities in the ancient
roads connecting Histria with settlements from its
rural territory. Examples of such a dramatic change
documented by the aerial photographs are the
western and northern roads which fade beneath the
waters of Histria and Nuntasi Lakes and under the
present-day marshy area with reeds bordering the
northern part of the acropolis. Additionally, pieces
of aqueducts supplying water to Histria from
Fantanele (NW) were found stranded within the
northern loess bank and in the Histria Lake waters.
Not only the roads and aqueducts but also tumuli,
domestic buildings and segments from the roman
defense wall extending about 64 m N have been
reported as drowned within Histria Lake and the
marshy area N of the acropolis (Dumitriu, 1966; Al-
exandrescu, 2002) Moreover, the quest for identi-
fying the position of the harbor(s) of such a great
city as documented by the intensive commercial
exchanges with cities from the BS basin and the
western Mediterranean, as well as by the marble
anchors found on site lead to major findings indi-
cating substantial local topographical changes since
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the Greek settlers emplacement. Synthesis of the so
far documented landscape changes and their inter-
pretation were previously published: Hanganu,
2012, Vespremeanu-Stroe et al., 2013. One of the
most significant reports about the ancient Histrian
topography (Alexandrescu, 2002) discusses the
presence of several important elements in deci-
phering local morphological changes found into the
Sinoe Lake waters and the marshy area from the
north of the acropolis, as well as the basin (the pre-
sent—-day area called "Saratura (the pond)”) situated
eastward of the late roman wall and investigated by
geoelectrical, geophysical and bathymetrical surveys
by a German team from Erlangen University lead by
Olaf Hockmann and Chr. Borker during the '90s. The

Gocgle&

structure reported by the locals as "the road” and
thoroughly investigated (Hockman et al, 1998,
1999) lies at about 1 m beneath the Sinoe Lake wa-
ter surface, at about 70 m seaward of the present—
day easternmost green schist outcrop of the acrop-
olis and about 200 m NNE from the sacred zone of
man-made dyke-like structure made up of two par-
allel walls widening northward which function is still
controversial (e.g. archaic defensive wall, harbor
structure). This structure might have had served as
an artificial channel whether or not used for small
boats navigation or perhaps is part of the Hellenistic
fortification wall before their collapse into the water,
but the debate continues as no information about
the distance between the two parallel walls exist.

[} 100 200 300 400

500 600 To0 BOO 900

Figure 3 A&B Position of the Electrical Resistivity profile running N-S across the isthmus at the NW Histria acropolis; C.
60 m deep ERT profile intercepting a discontinuity within the greenschist fundament which might correlate with those
intercepted further eastward by surveys reported by Hochmann et al., 1997,1998,1999 cited by Alexandrescu, 2001)

Another intriguing element reported in this pa-
per is represented by the rectilinear WNW-SSE-E
ditches found within the marshy flat to the north of
Saele beach ridge plain (henceforth b.r.p.) and the
acropolis and which is paralleled by other three
smaller ridges. Given their spatial relationship with
the artificial structure which is supposed to have
been part of the Roman defense system (Alexan-
drescu, 2002), a recent (2016) 60 m deep Electrical
Resistivity Tomography (ERT) profile, N-S orientated
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across the isthmus situated N of the acropolis, re-
vealed the presence of several profound disruptions
extending down within the greenschist as W-E
aligned (paleo)-valley (i.e. ancient Duingi or Istria
river) or fault lines (Fig. 3). The sedimentary layers
overlying the fundament shows a loosely folded
structure which might reflect a mechanical tension
probably related to an earthquake. Otherwise,
earthquakes are frequently reported in ancient
sources within the whole BS basin (Bony et al,
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2012), a synthesis of those affecting Histria during
the antiquity being published by Florescu, 2001. An-
cient sources (i.e. Strabo, Polybe) report Histria's
port clogging by the year 260 BCE by sandbars for-
mation which impeded maritime navigation starting
from the second half of the 3™ c. BCE (Bounegru,
2003) and which probably imposed city's port relo-
cation somewhere southward (Dabaca, 2012).

II. Orgame

Orgame was founded during the 7™ c. BC on the
narrow, asymmetric sloping Dolosman Cape made
up of limestone, which separates Razelm Lake to the
north from Golovita Lake to the south. The northern
slope of the cape is rectilinear, steep, W-E orien-
tated while the southern slope is more gentle,
providing a milder climate on the sunny and shel-
tered slope. This configuration readily suggests the
position of the former harbor being emplaced at the
southern slope foot in present—-day Golovita Lake.

An important contribution to understanding
Late-Holocene landscape evolution at Orgame was
brought by the geo-scientific data published by
Bony et al., 2005. Basically, the textural analyses and
statistical interpretation of microfauna (ostracodes
and forams) species found at different depths, to-
gether with radiocarbon ages lead to the differenti-
ation of four main ecological contexts: marine bay,
oligo to mesohaline infralittoral semi—closed lagoon,
coastal oligohaline lagoon under fluvial influence,
wetland populated with phragmites. The context of
the identified ecological changes are ascribed to
successive seaward development of different coastal
barriers: the first, which partially closed the shallow
marine bay formed 5200-3500 cal yrs BP resulting in
present-day Zmeica Lake, corresponds to present—
day Zmeica barrier, the second, Lupilor barrier,
formed seaward and downdrift during 3500-2000
cal yrs BP interval generating Golovita Lake, while
the latest, Chituc, started to form ca. 1200 yrs BP
separating Sinoe Lake from the sea.

Yet, a different evolutionary scenario stems from
the palaeogeographic information contained so far
in the cores published in Vespremeanu-Stroe et al.,
2017 paper with most of the barriers being a rem-
nant of ancient deltaic lobes (i.e Zmeica ridges as
remnants of the barrier—-marsh plain developed

downdrift of Sf. Gheorghe I lobe, Lupilor b.rp as
part of the Dunavat lobe and Young Saele (eastward
of C-ridge contact unit: see Preoteasa et al., 2013)
and Chituc as b.r.p developed as continuous shore-
line progradation following updrift Dunavat lobe
erosion), while the evolution of the lakes being
mainly forced by tectonic and deltaic sediments
compaction related subsidence.

III. Tomis

Tomis was set as a Milesian colony on the tomitan
promontory during the 6" century which served as
an important navigation hub along the western BS
coast (Vulpe, 1969; Radulescu and Scorpan, 1974)
and, most probably declined during the 7™ century
CE (Radulescu, 1966). It benefited from the highly
indented embayment south of the peninsula which
served as shelter for the city's harbor.

Despite the ruins found at the SE base of Tomis
Peninsula facing the city' s port no systematic re-
search have been undertaken to establish the exten-
sion of the built structure, most of them being de-
stroyed at the construction of the modern port.
Constanta's shoreline is basically dominated by the
Sarmatian limestone platform made up of quasi-
horizontal layers with different roughness, rising up
locally to 5 m above the sea level. Bathymetric sur-
veys along Agigea shoreline sector, south of the
present day Constanta Port intercepted three steps
of the Sarmatian limestone platforms laying at diff-
erent depths (-1.5.. -3 m; -6... -85 m; -9... -11 m).
Each limestone step shows obvious features of
combined chemical dissolution and mechanical ac-
tivity (Fig. 4). The platforms on the profile in Figure 4
reflect differential erosion of limestone layers and
show the submerged morphological configuration
in the proximity of the Constanta seafront.

IV. Kallatis

If disregarding the confusing and imprecise literary
sources (i.e. Ps. Skymnos which mention the city's
foundation at 761-764) and taking into account the
material findings in archaeological excavation at
Kallatis and within its rural territory (chora) the Doric
colony of Kallatis was founded together with its ter-
ritory during the 4™century BC by Herakleia Pontica.
Considering the extension of its rural territory and
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its fortification (e.g. Albesti) and the large volume of
grains trade documented as the main exported
merchandise it seems that agricultural practices
were the main source of its outcome. The large
commercial activities should have been supported
by extensive navigation. The underwater archaeo-
logical investigations were undertaken during the
'70s (V. Cosma, 1973; C. Scarlat, 1973, 1976) in front
of the modern city waterfront revealed the presence
of submerged structures which were interpreted as
port structures (Bounegru, 2002). During the under-

water surveys undertaken during the last century,
the supposed harbor extension was established to
the N up to the Hellenistic and Roman fortification
wall which was found to extend seaward through a
shore perpendicular dyke which turns S up to the
entrance into the Mangalia Lake. This structure was
interpreted as the siege of the military port. In front
of the modern Limanu lake entrance a 1600 m long,
shore parallel mole with storage spaces was identi-
fied made up of limestone sledge.

Google Earth

N P2 - distance (m) S

Figure 4 Upper panel: Google Earth image showing the location of the N-S orientated bathymetric profile; Lower panel:
profile intercepting the limestone platforms at various depths on which circular depressions were sculpted in association
with dissolution and mechanical processes

Recent bathymetric surveys confirmed the ex-
tension of a dyke in the proximity of the modern
Mangalia Port southern dyke at 2 Mai. Similar find-
ings along the banks of Limanu Lake was supposed
to be large storage and mooring facilities which to-
gether with the submerged structures found in front
of the city were supposed to reflect the existence of
a double configuration port, consisting of an artifi-
cially built embayment in front of the city, harbour-
ing the military vessels and a natural Limanu Valley
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which was the shelter of the commercial port. Such
complex harbour structures were frequent during
the Greek and especially Roman Period, particularly
at river mouths like it was the case of Portus, Rome’s
port (Keay et al, 2005) or Forum Iulii (Frejus) (Gébara
and Morhange, 2011). However, subsequent ar-
chaeological surveys undertaken in the '90s within
the city’s walls interpreted the previously reported
submerged findings as habitation area, not port
structures (Alexandru et al., 2009). Yet, recent bath-
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ymetric surveys intercepted a dyke like feature in
the proximity of the southern dyke of modern Man-
galia Port, while most of the submerged structures
reported by Cosma (1973) and Scarlat (1976) are
reported as lost during dredging activities under-
taken for the modern port construction.

The planview shoreline inspection on carto-
graphic documents between 1926 and 2002 reveals
the existence of a sandy barrier at the mouth of the
Limanu Valley in quasi-natural conditions (1926)
which was further breached at its northern tip which

was the narrowest to permit the connection be-
tween the Limanu or Mangalia Lake with the sea. Its
functioning was preserved by the construction of
the northward dyke of the port (1960) which other-
wise contributed to the sediment depletion and
barrier destruction. The barrier was removed by
1979 once with the final configuration of the Man-
galia Port (Fig. 5). A remnant of the former barrier
persists today as the island in the NE part of the
Limanu Lake entrance, where the present-day fish-
ery is emplaced.

A5

Marea reglﬁ

Figure 5 Mangalia (1926-2002). Cartographic documents showing Mangalia shoreline configuration at different times:
1926, 1960, 1979 and 2002 (after Constantinescu, 2012

5. Discussions and Conclusions

A general pattern of morphological configuration
could be identified as preferred setting for ancient
Greeks to establish their colonies is represented by
the presence of a river mouth lying in the proximity

of promontories or rocky heads directly into the sea
or into a lake or lagoon. The promontories were
particularly set as the fortified siege of political,
cultural and administrative part of the city which
encompassed the public buildings and the harbor-
ing structures, while the neighboring mainland was
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occupied by the residential quartiers. However, if
taking into account the natural conditions of sand
supply at the time of the Greek colonies foundation
and the bidirectional character of wind and waves
regime along the Danube delta coast (i.e. 59% winds
coming from the N vs. 41% from the south, but due
to wind speed and storm asymmetry to the North,
the N/S ratio of the sediment longshore transport
become as large as 2.53 cf. Vespremeanu-Stroe,
2004) it is unlikely that solely the natural shoreline
configuration was exploited for harboring vessels.
Great variability of the nearshore bathymetry and of
the submerged nearshore bars is likely to have af-
fected the navigability along the deltaic coast in
natural conditions, therefore artificial harbor struc-
tures might have been emplaced in case of Histria.
At places with comparatively less sediment input
such in the case of Orgame, Tomis and Kallatis the
reversing winds and waves might have been im-
posing an unbalanced marine energy affecting the
navigability conditions which required the em-
placement of harbors at relatively more sheltered
locations that might be found at the southern part
of the headlands or promontories. Otherwise, ex-
amples from other ancient Greek sites show that the
port could have had also a remote position at sev-
eral km from the city as is the case of Pergamum's
Elaia harbor situated 26 km away from the city
(Seelinger et al., 2014) or even Tomis which some
scholars consider as Histrian emporia or harbor (cf.
Memnon cited by Andrews, S., 2010).

All the colonies suffered from destructive events
at different times caused either by inter-colonial
wars, invasions, incendiaries such were those docu-
mented for the 3™ c. BC to which were added natu-
ral events such as earthquakes or natural siltation
and coastline progradation. A combination of the
latest natural events should have played an im-
portant role in the decline of Histria and Orgame
cities which probably generated the collapse of
various parts of the rocky limestone/green schist
fundament across fault lines such as those inter-
cepted on ERT profiles or investigated and reported
in previous works: C-ridge formed at the contact
between the old and the young ridge sets of Saele
beach ridge plain (Preoteasa et al., 2013) at Histria

26

or visible on the maps at Orgame in the northern
part of Dolosman Cape.

The drowned parts of Tomis and Kallatis with
large sectors of built structures currently laying un-
der seawater is the result of the marine erosion am-
plified by karstic and tectonic processes. Intense
subsidence processes have been reported by the
geophysical and geodynamic studies of the Roma-
nian earth crust which yields the greatest subsid-
ence rate in Dobrudja, reaching up to -3 mm/yr
along the coastal strip (Dumitriu, 2012; Radulescu et
al, 2016).
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