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Abstract

The Black Sea is recognised as having great
potential for the preservation of submerged
prehistoric sites because of the large area of
land exposed on the continental shelf at lowest
sea levels, especially along its western and
north-western coastlines. However, very few
have been discovered to date, and those that
are known are located in Bulgaria. Because of
the complexities associated with the periodic
isolation of the Black Sea from the
Mediterranean and its reconnection, offshore
research has tended to focus on geological and
geophysical investigation of inundation his-
tory, with unresolved and strongly held dis-
agreements about the timing and rapidity of
sea level rise at the end of the Last Glacial and
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its potential human impact. In Bulgaria, a rich
concentration of underwater prehistoric sites
has been discovered, thanks to dredging activi-
ties earlier in the twentieth century and a long
tradition of underwater archaeological investi-
gations going back to the 1970s. These demon-
strate the presence of substantial in situ village
settlements of Eneolithic and Early Bronze
Age date in shallow water (<10 m), with excel-
lent preservation of large ceramic assemblages,
wooden structures and faunal and palynologi-
cal data on palaeodiet and palacoeconomy.
More recently, large-scale marine-geological
and archaeological projects have begun, aimed
at integrating shallow-water inshore investiga-
tions with offshore survey in deeper water.
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20.1 Introduction

The Black Sea is an intercontinental enclosed-
type marine basin, located between Europe and
Asia, bounded by Bulgaria and Romania to the
west, Ukraine to the north-west, Russia and
Georgia to the north-east and east and Turkey to
the south, with a surface area of 416,790 km? and
a maximum depth of 2212 m. It is bordered by
the East European Plain to the north, the Pontic
Mountains of the Asia Minor Peninsula to the
south, the Danubian Plain and folded morpho-
structures of the Balkans to the west and the
Caucasus Mountain Chain with the Colchis

Lowland to the east (Fig. 20.1; Ivanov and
Belokopytov 2013; Kotsev et al. 2017; Yanko-
Hombach et al. 2017; Kadurin et al., Chap. 21,
this volume).

The Black Sea is a constituent part of the
Greater Mediterranean Sea, connected to the Sea
of Marmara in the south via the Bosphorus chan-
nel, and to the Sea of Azov by the Kerch Strait in
the north. However, periodically in the Late
Quaternary during periods of low global sea
level, the Black Sea was isolated and formed a
freshwater or brackish lake (Badertscher et al.
2011). The most recent episode of isolation was
during the Last Glacial period, and the question
as to when this isolation occurred, how long it
persisted, the lake levels during this period and
the nature of the reconnection of the lake with the
global marine system through the Bosphorus,
informs an intense debate about Black Sea inun-
dation and its human impact (for details of this
debate see Ryan et al. 1997, 2003; Aksu et al.
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Fig. 20.1 General map of the Black Sea showing distribution of underwater sites, simplified bathymetry and the
boundaries of the exclusive economic zones of each state (the boundary between Russia and the Ukraine is in dispute
at the time of writing following the annexation of Crimea in 2014). The Palaeolithic site in Ukraine refers to artefacts
recovered from a marine core (see Kadurin et al., Chap. 21, this volume). Site information from the SPLASHCOS
Viewer http://splashcos-viewer.eu. Drawing by Moritz Mennenga
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2002; Hiscott et al. 2007; Ryan 2007; Giosan
et al. 2009; Constantinescu et al. 2015; Lericolais
2017; Turney and Brown 2007; Yanko-Hombach
et al. 2007a, b, 2011, 2017; Yanchilina et al.
2017; Sturt et al. 2018; Kadurin et al., Chap. 21,
this volume).

In terms of its cultural significance, the Black
Sea forms a meeting point between Europe and
Asia. It encompasses diverse climates and envi-
ronments from the Mediterranean and the Near
East in the south to the Eurasian Steppe in the
north. In addition, it drains some of Europe’s
largest rivers, notably the Danube, Dneiper,
Dniester and Southern Bug, rivers that enable
connectivity deep into the continent. At various
times, the Black Sea has been described as a bar-
rier, frontier or buffer between the ‘civilized’” and
‘Barbarian’ worlds (Ivanova 2013, p. 2), at other
times as a medium for providing access to
resources, ease of movement and avenues for cul-
tural connectivity and trade throughout the region
(Draganov 1995, p. 225). The archaeology
reflects these varying potentials, with a long
sequence of human presence that extends back to
the Early Pleistocene at Dmanisi in Georgia at
1.85-1.78 million years ago (Mgeladze et al.
2011). Numerous Middle and Upper Palaeolithic
sites are also present, especially in the north and
west and in Anatolia to the south (Ozdogan 2011;
Kadurin et al., this volume). In terms of later pre-
historic periods, the Black Sea region has cultur-
ally diverse and complex Neolithic and
Chalcolithic sites and was central to the dispersal
of agriculture from the Near East and to the
development of metallurgy.

Given the extent of the submerged landscapes
around the Black Sea, especially in the west and
the north, and the complex history of sea-level
change, an investigation of their potential to pre-
serve prehistoric sites is compelling. The coast of
Bulgaria is of central importance in such an
investigation. It has a relatively wide continental
shelf, c. 40-50 km in width, which would have
exposed substantial areas of habitable territory at
low sea-level stands. It is close to the main path-
ways of cultural connection between Anatolia
and Europe via the Sea of Marmara to the south
and the Danube River basin to the north. Most

importantly, it is the only country with a Black
Sea coastline that has produced unquestionable
evidence for the preservation of underwater pre-
historic settlements associated with submerged
palaeoshorelines (for a recent summary, see Peev
and Slavchev 2018).

The aim of this chapter is to summarise the
issues associated with sea-level change in the
Black Sea and their impact on the palaeogeogra-
phy of the Bulgarian coast and the potential for
archaeological preservation, to present the evi-
dence from the known submerged settlements
and to consider their wider implications.

20.2 Conditions of Preservation
20.2.1 Sea-Level Change

The Black Sea basin has undergone varying fluc-
tuations in level and nature throughout the
Quaternary. At various times in its history, when
eustatic sea levels were low, the Black Sea
became isolated from the global ocean system
(Badertscher et al. 2011; Ozdogan 2011). The
precise timing of these periods, the nature of the
basin, changes in salinity and lake levels and the
subsequent process of transgression have been
fiercely debated (Yanko-Hombach et al. 2007a, b,
2011, 2017; Nicholas et al. 2011; Lericolais
2017; Yanchilina et al. 2017). Understanding the
chronology, process and rate of coastal inunda-
tion is key to our understanding of prehistoric
activity on the shelf, and also to the potential for
preservation of submerged archaeological sites.
A central and unresolved issue is the level to
which the water in the Black Sea dropped during
the Last Glacial Maximum (c. 21 ka cal BP) or
Early Neoeuxinian in regional terminology. Low-
stand estimates range from c. 120 m bpsl' (below
present sea level) (Alekseev et al. 1986; Filipova-
Marinova 2007; Lericolais et al. 2011; Yanchilina
etal. 2017) to 45 m bpsl (Yanko-Hombach 2007),
while modelling of glacio-hydro-isostatic factors

'All depths in this chapter are given as bpsl (below present
sea level) or as minus figures (e.g. —120 m) unless other-
wise stated.
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(GIA/Glacio-Isostatic Adjustment) indicates a
low stand of 140-145 m bpsl (Lambeck and
Purcell 2005, Fig. 14a). The water level during
the low stand at the LGM informs subsequent
models for processes of sea-level rise and recon-
nection with the Mediterranean, and also indi-
cates the extent of the inhabitable land mass that
we may now be missing from the archaeological
record on the coastal shelves.

Once isolated, the Black Sea became a brack-
ish to saline lake (1-10 %o) isolated from the Sea
of Marmara and the Mediterranecan by the
Bosphorus sill at c. 40 m bpsl. During this period,
the extent of inflow from the Sea of Azov and
freshwater run-off through the major continental
river systems, including Late Pleistocene glacial
meltwater, is a matter of dispute (Yanko-
Hombach et al. 2007a, b, 2011, 2017; Soulet
et al. 2013), as is the nature and timing of the
transgression and the reconnection with the
Mediterranean.

Reconnection with the Mediterranean has var-
iously been put at dates ranging from 8.4 ka cal
BP (Ryan et al. 2003) to 9.3 ka cal BP (Yanchilina
et al. 2017) to 10.3-9.5 ka cal BP (Lambeck
etal. 2007) and 9.6-9.2 ka cal BP (Nicholas et al.
2011). One hypothesis—the original ‘Flood
Hypothesis’— is that lake levels were at a low
stand of c. —100 m at about 10,000 years ago
shortly before global sea-level rise overtopped
the Bosphorus sill, followed by a rapid inunda-
tion as the Black Sea was abruptly reconnected to
the Mediterranean (Ryan et al. 1997; Peychev
and Peev 2006). An alternative flood hypothesis
suggests that the rise in the water level of the
Black Sea occurred earlier, at about 12 ka cal BP,
and had reached the Bosphorus sill before the
ingress of the Mediterranean, resulting in a more
gradual reconnection (Hiscott et al. 2007). Others
again have argued for a gradual reconnection but
with greater oscillations of sea level (Pirazzoli,
1996; Balabanov, 2007; Sorokin and Kuprin
2007 Yanko-Hombach et al. 2007a, b). Lericolais
(2017) and Yanko-Hombach et al. (2017) provide
recent summaries of the various alternatives (see
also Kadurin et al., this volume), and Lambeck
et al. (2007) and Lambeck and Purcell (2005)
provide the most up-to-date modelling of GIA

effects in the Black Sea. That the same body of
data has produced such significantly different
interpretations may seem puzzling. However, the
data are drawn from climatology, geology, geo-
physics, biology and archaeology and were col-
lected by different people at different times for
different purposes. Resolution is inevitably var-
ied, and as different research teams privilege dif-
ferent sectors or forms of data, it is perhaps less
surprising that there are varied interpretations.
Another challenge that has led to this diversity of
interpretations is that there have been significant
fluctuations in the radiocarbon reservoir effect in
the Black Sea during the Late Glacial, resulting
in different calibrations of radiocarbon dates
derived from shell material (Soulet et al. 2011).

Recently these questions have been the focus
of a large-scale project (the Black Sea Maritime
Archaeology Project, BSMAP) working on the
Bulgarian shelf to collect a new body of inte-
grated data recovered with methodological con-
sistency and to address the nature of transgression
after the last glacial maximum. BSMAP has
undertaken a geophysical survey of 2000 km? of
the Bulgarian Shelf and conducted an extensive
geological core sampling programme which has
recovered 92 cores, amounting to almost 400 m
of sediment. At the time of writing, analysis of
these cores is well advanced and publication of
the results in preparation.

20.2.2 Palaeogeographic Context

The nature, timing and rate of the Holocene trans-
gression of the Black Sea are important in assess-
ing the potential for preservation of submerged
prehistoric sites. Clearly different hypotheses
result in different models of the extent of sub-
merged coastal shelf, and different narratives of
the impact of transgression. However, it is gener-
ally agreed that many prehistoric sites are likely to
have been located in areas that are now inundated.
The archaeological record also supports this,
although after initial discoveries on the Bulgarian
coast during the 1980s and 1990s, further under-
water exploration in the Black Sea has revealed
little or nothing in the way of new prehistoric
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finds (Ballard et al. 2001; Sturt et al. 2018, see
also Kadurin et al., Chap. 21, this volume).

The Bulgarian coastline extends for 432 km
from Cape Sivriburun in the north (marking the
state border with Romania) to the Rezovska
River in the south (marking the state border with
Turkey). The coastline comprises a rich mosaic
of relict and modern land forms, e.g. denudation
surfaces, marine terraces, cliffs and ravines
formed by erosion, landslides, sandy beaches
with dunes, river mouths, inlets and lagoons
(Stancheva 2013; Stanchev et al. 2013).

Neotectonic movements, while generally
understated, may be relevant to resolving discrep-
ancies between different low-stand elevations
across the western shelf (Glebov and Shel’ting
2007; Merig et al. 2018). The Black Sea Basin
originated as a back-arc basin in the early
Cretaceous, with extension and thinning of the
Earth’s crust at a subduction plate boundary.
Ongoing deformation similar to that in the Aegean
has resulted in long-term subsidence especially
around the basin margins with more localised epi-
sodes of uplift and subsidence on fault zones, but
there is little evidence of geologically recent tec-
tonic movement in the Black Sea coastal zone of
SE Bulgaria (Nikishin et al. 2003; Stephenson
and Schellart 2010; Ozdogan 2011; Caraivan
et al. 2017; Kalafat 2017; see also Galanidou
et al., Chap. 19, this volume). Archaeologists have
inferred upward tilting of the Bulgarian coast in
the north from the different depths of on-land and
underwater Late Eneolithic and Early Bronze Age
sites in different areas (Draganov 1995, p. 225;
Angelova and Draganov 2003, p 10). Orachev
(1990) also infers vertical uplift in the north from
changes in coastal geomorphology and the partial
collapse and submergence of the Thracian city of
Byzone on Cape Chiracman during an earthquake
in the first-century BC. However, uncertainties
about the degree and extent of earth movements
and the depth of submerged settlements in rela-
tion to contemporaneous sea level preclude fur-
ther interpretation of tectonic effects.

The bathymetry of the Black Sea (see Yanko-
Hombach et al. 2017, Kadurin et al., Chap. 21,
this volume) indicates that the broadest shelves
are located in the west (Bulgaria and Romania)

and the north-west (Ukraine), and it is unsurpris-
ing that these areas have been the main focus for
underwater research, most of which has been
devoted to geological issues. This research has
demonstrated the preservation of Quaternary fea-
tures such as palaeorivers, submerged ridges,
potential dune formations and peat horizons
(Giosan et al. 2009; Lericolais 2017; Yanchilina
et al. 2017; Yanko-Hombach et al. 2017; Kadurin
et al., Chap. 21, this volume). It is worth bearing
in mind that these are not the only contexts in
which submerged sites can be preserved; there is
also potential for underwater cave sites, which
are more likely to be found along the southern
and eastern Black Sea coasts.

In Bulgaria, the average width of the shelf down
to the 120 m bathymetric contour is ¢. 40-50 km
giving a maximum area of submerged landscape of
as much as 12,380 km? (Fig. 20.1). Considering
that the land territory of Bulgaria totals
¢.111,000 km?, the potential survey area for under-
water exploration relating to human presence and
utilization of marine resources is quite large.

The Romanian coast to the north is geomor-
phologically similar to that of Bulgaria, extending
for 245 km, with coastal inlets and shallow bays,
and is just as likely to contain submerged prehis-
toric sites as Bulgaria (see Caraivan et al. 2017).
The UNESCO report on Romanian underwater
cultural heritage (UNESCO 2010a) references the
potential for submerged Eneolithic and Neolithic
sites and refers to locations at Tasaul and
Techirghiol, located only c.50 km north of the
famous Bulgarian Neolithic sites of Durankulak
and the submerged necropolis site at Shabla. One
consideration for the preservation and visibility of
submerged prehistoric sites on the Romanian
coastal shelf is the likelihood that sites are buried
under sediments deposited from the Danube.

The Ukrainian shelf in the north-west is the
widest continental shelf, extending out to 220 km
and representing 16% of the Black Sea area. This
shelf has a long history of geological research,
but no submerged prehistoric sites have yet been
discovered in this region, apart from isolated
flints found in sediment cores during geological
surveys (Yanko-Hombach et al. 2017; Kadurin
et al., Chap. 21, this volume).
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20.3 Archaeological Context

The submerged prehistoric sites so far discovered
in the Black Sea are located on the Bulgarian
coast. It is likely that this has more to do with a
tradition of maritime archaeological research in
the region rather than differential preservation.
Underwater archaeological fieldwork has taken
place in Bulgaria over the past 60 years, begin-
ning with the pioneering work of scholars such as
Lyuba Ognenova-Marinova and Mihail Lazarov.
An important impetus to the study of prehistoric
material was the establishment of the Centre for
Underwater Archaeology (CUA) in Sozopol in
1978. This was the first institute to focus on
underwater archaeology and the protection and
management of underwater cultural heritage in
the Black Sea. Many of the investigations of
underwater settlements were made in the 1980s
and 1990s under the leadership of the late Hristina
Angelova, who was Director of the CUA from
1993 to 2016 (Porozhanov 1991, 2004; Ivanov
1993; Draganov 1995, 1998; Angelova and
Draganov 2003; Velkovsky et al. 2013).

Palaeolithic and Mesolithic sites in this region
are rare. For the Late Palaeolithic, there is the site
of Little Cave near the town of Beloslav in the
Varna district, with flint tools and associated fau-
nal remains dating to ¢.14,000-12,000 cal BP
(Todorova 1978). Little is known about the
Mesolithic generally, apart from the site of Pobiti
Kamuni, which contains one of the largest
Mesolithic assemblages in south-eastern Europe
with more than 12,500 stone artefacts. The finds
are unstratified but are attributed on typological
grounds to a period of c. 10,000 cal BP (c.
8000 cal BC) (Margos 1972; Todorova 1995).
Otherwise, there appears to be a hiatus of more
than 1000 years before the appearance of
Neolithic farmers in Bulgarian territory.

One suggestion is that the rarity of Mesolithic
sites is due to the fact that they were located along
palaeocoastlines and palaeorivers that were subse-
quently inundated by marine transgression during
the Holocene (Chapman 1989; Gurova and Bonsall
2014). Certainly, the potential for discovery of
Mesolithic sites on the submerged shelf is impor-
tant, not only for understanding Mesolithic subsis-

tence and settlement but also for understanding the
process of Neolithization within the region.

The -earliest Neolithic cultures known in
Bulgaria appear at about 6500 cal BC and have
obvious affinities with the Neolithic in Anatolia
(Table 20.1; Boyadziev 1995; Todorova 1995).
The distribution of sites is concentrated along the
major river systems in central, western and north-
ern Bulgaria, and there is almost no evidence of
settlement in the Black Sea coastal region until the
Eneolithic (Chalcolithic) period. As for the
Mesolithic period, so too for the Neolithic period,
there is the question of a possible Neolithic pres-
ence on now-submerged territory, which might
account for the rarity of Early and Middle Neolithic
sites in the coastal region. However, no submerged
settlements have yet been found earlier than the
Eneolithic period, possibly because sites of earlier
date lie at a greater depth than the underwater sites
found so far and are buried under a greater thick-
ness of riverine and lacustrine sediments.

The Eneolithic period is marked by the appear-
ance of the Varna culture in the coastal region of

Table 20.1 Chronology of principal subdivisions of the
archaeological sequence in Bulgaria from the beginning
of the Neolithic to the end of the Early Bronze Age. Note
that the boundaries are approximate and that some may be
time-transgressive, that relatively few sites have been
directly dated by radiocarbon dating and that many sites
and culture layers are dated by comparison of their
ceramic typology with better dated sites elsewhere. After
Boyadziev (1995) and Todorova (1995)

Date range
Period Sub-period | cal BC Cal BP
Neolithic Early 6500— 8450-
5450 7400
Middle 5450- 7400-
5150 7100
Late 5150- 7100-
4850 6800
Eneolithic Early 4850- 6800—
4550 6500
Middle 4550- 6500—
4450 6400
Late 4450- 6400—
3850 5800
Transitional 3850— 5800~
Period 3200 5150
Bronze Age Early 3200- 5150—
2500 4450
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NE Bulgaria, famous for its evidence of copper
mining, fortified dwellings, palaces and shrines
and its large cemeteries, notably at Varna, dated
at 4650—4450 cal BC, and Durankulak, with 294
and 1204 graves, respectively (Todorova 1995,
Higham et al. 2007). The burial evidence indi-
cates differences of social rank with the individu-
als of highest status associated with rich grave
goods of copper and gold.

The Eneolithic period is followed by the enig-
matic Transitional Period, which witnessed the
demise of the Varna culture and reduced evidence
of settlement along the Bulgarian coast more
widely in the centuries between about 3850 and
3200 cal BC (Table 20.1). This reduction in set-
tlement evidence is variously attributed to social
collapse or environmental processes such as cli-
mate change and flooding of productive farm
land by sea-level rise (Todorova 1995). This
period was followed, in its turn, by the renewed
appearance of settlements after c¢. 3200 cal BC,
associated with the Early Bronze Age.

It is during the Eneolithic and Early Bronze
Age periods that evidence of underwater settle-
ments is best represented.

20.4 Underwater Sites

There are 18 underwater sites in the SPLASHCOS
Viewer (Fig. 20.2; Table 20.2). At least six sites
appear to have in situ cultural deposits, and that
figure could be higher. However, relatively few
sites have been investigated by systematic exca-
vation, and many have been damaged by con-
struction work or dredging and were investigated
under less than ideal conditions, sometimes as
rescue operations, and details are not available or
easily accessible in many cases. Dating is also
often based on typochronological comparisons of
pottery types and rarely on direct radiocarbon
dates. One site, Shabla, has two human burials,
which appear to be the remains of a necropolis,
and one (Stomoplo) is of unknown status.

Of these sites, Shabla is on the northern coast
of Bulgaria,13 are located in the Varna-Beloslav
Lake area (Ivanov 1993) and five along the south-
ern Bulgarian shore (Draganov 1995; Filipova-
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Fig. 20.2 Detailed map of submerged sites on the
Bulgarian coast. Site information from the SPLASHCOS
Viewer http://splashcos-viewer.eu. Drawing by Moritz
Mennenga

Marinova et al. 2011). Ten of these have material
dating to the later phases of the Late Eneolithic (c
4500-3850 cal BC) (Ivanov 1993; Draganov
1995; Lazarov 1996), and 17 sites contain cultural
remains belonging to the Early Bronze Age
(3200-2500 cal BC).

All sites are in shallow water at depths ranging
from ¢.3.5 to 9 m. Organic remains of wood have
been recovered from six sites, animal bones from
four and human bone from the Shabla burials
(Table 20.2)
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Table 20.2 List of underwater archaeological sites, showing chronology, maximum depth bpsl and the presence or
absence of wood preservation and animal or human bone. Eneo Eneolithic; EBA Early Bronze Age. The category of site
type ‘collection of finds’ means that the information about context and recovery methods is not good enough to establish
the presence of an in situ cultural layer, but equally that cannot be ruled out. Depth measurements are approximate. The
SPLASHCOS Viewer data has 22 entries, 2 separate entries for Shabla (based on the different depths of the two burials)
and 3 separate entries for Sozopol, representing deposits in different locations within Sozopol harbour. We have amal-

gamated these in this table

Archaeological

period Max depthm | Bone Wood
Region/site name Site Type Eneo EBA
Cape Shabla
Shabla I & I1 Human burials \/ 3.5-6.5 \/ (Human)
Varna Group
Hristo Botev Collection of finds 8
Morfot Collection of finds 9
Topolite Collection of finds 8
Ezerovo I Settlement in situ 8.5 \/
Ezerovo 11 Settlement in situ 8.5 \/
Arsenala Settlement in situ 7 \/ \/
Ladjata Collection of finds 7.5

Strashimirovo I

Collection of finds

Strashimirovo II

Collection of finds

< R R R

Beloslav Collection of finds 8

Povelyanovo Collection of finds 6.5

Baltata Collection of finds 5

Rodopa Collection of finds 6

South Bulgaria group

Atiya Collection of finds 9

Sozopol Settlement in situ \/ 5-8 \/ \/
Ropotamo Settlement in situ 4-5 \/ \/
Stomoplo Unknown

Urdoviza (Kiten) Settlement in situ 6-7 \/ \/
Totals 19 10 4 6

Sl R il ===
~

Although full details are lacking at many sites

because of the circumstances of discovery, never-
theless it appears from the recovery of pottery
and other indications including remains of
wooden structures and abundant artefacts that the
sites were substantial settlements. More detailed
information including palaeoenvironmental data
have been obtained from excavations conducted
at Sozopol, Urdoviza and Ropotamo.

20.5 Northern Bulgaria
20.5.1 Cape Shabla

This submerged prehistoric necropolis has been
recorded in the area of Cape Shabla (Peychev and

Peev 2006; Peev 2008a, 2009). Two burials have
been excavated between c. 6.5 m and 3.5 m bpsl
and are dated to the Eneolithic period (Fig. 20.3).
The necropolis is related to the on-land settle-
ments of Shabla I and/or Shabla II (Todorova
1984). Other than these two burials, the necropo-
lis has not been further investigated.

20.5.2 The Varna-Beloslav Lake Area

Varna Lake is a typical inlet situated in the west-
ern part of the Gulf of Varna (Fig. 20.4). It is the
largest inlet by volume and depth on the Bulgarian
coast with an area of 17 km?, a maximum depth
of 19 m and a water volume of 166 million m?. It
was formed by rising sea levels during the



Fig. 20.3 Underwater photo of prehistoric grave at depth 3.5 m below present Black Sea level off Cape Shabla. Photo
by Damyan Damyanov

Fig. 20.4 View of Lake Varna, looking south. Photo courtesy of Museum of Archaeology Varna
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Holocene, after c¢. 7870 cal BP (5870 cal BC)
according to Filipova-Marinova et al. (2016). The
basin remained a freshwater lake supplied by
groundwater and inflowing rivers, with a limited
connection to the Black Sea, until it was modified
in 1909 to connect with Varna Bay through an
artificial channel, after which it became a brack-
ish lagoon. In 1975 a new canal was dug with a
depth of 12 m. As a result, the salinity of the
water increased to 15-16 %o (Peev 2008b). Today,
the lake is separated from the sea by the con-
stantly growing Asparuhovo sand spit (Dachev
2003) and is divided into two lakes, Lake Varna
and Lake Beloslav, resulting from progressive
accumulation of sediment and decreased river
flow.

Drilling surveys located 650 m south of the
dredged shipping channel have revealed a
51.4 m-deep sequence of Holocene sediments
indicating oscillating sea-levels (Popov and
Mishev 1974). The sequence is as follows (from
the base upwards):

1. A peat layer 0.6 m thick
2. Marine sediments up to 18 m thick containing
a fauna dated to the Holocene

. Subaerial deposits with 1.5 m of peat

4. Sand mixed with gastropod shells, 18 m thick,
indicating marine conditions

5. A third peat layer 1 m thick and accumulated
clayey sand

IS

This suggests that there were two cycles of
marine transgression followed by minor regres-
sion. This sequence is of particular interest since,
although not fully dated, it indicates a pattern of
fluctuations in sea level similar to evidence indi-
cated by stratigraphic sections in underwater
archaeological settlements and by pollen
sequences, as discussed below.

20.5.3 Arsenala

Along the shorelines of the Varna-Beloslav Lake,
the remains of eight submerged settlements from
the second stage of the Eneolithic have been
found (Fig. 20.2; Ivanov 1993). The earliest dis-

covery was on the north shore of the lake near the
village of Strashimirovo, first mentioned in 1921
by H. and K. Shkorpil (1921). However, only one
site, Arsenala, has undergone underwater excava-
tions (Fig. 20.5). An area of 25 m? was excavated
and revealed two cultural layers identified as dat-
ing to the Eneolithic and the EBA, respectively.
The EBA layer reaches a thickness of 3.5 m. This
overlies a sterile layer c. 0.9 m thick, which is
rich in marine molluscs. The Eneolithic lies
beneath this in a layer c. 0.9 m thick with remains
of wooden posts used for house construction,
ceramics and animal bones (Ivanov 1987). The
Eneolithic layer includes decorated ceramics
from the Varna culture (Fig. 20.6), and the EBA
layer is notable for cult items including male and
female figurines.

The pollen analytical work of Filipova-
Marinova et al. (2016) in Lake Varna shows two
episodes of deforestation and cereal cultivation
with an interval in between of re-afforestation
and reduction in indicators of human influence.
The first episode of deforestation is dated to
6140-5820 cal BP (4190-3870 cal BC), corre-
sponding to the Late Eneolithic occupation at
Arsenala. The second episode begins at 5500 cal
BP (3550 cal BC) and corresponds to the middle

Fig. 20.5 Early Bronze Age pottery shown in situ at the
submerged site of Arsenala. Scale in 10 cm intervals.
Photo courtesy of Museum of Archaeology Varna 1988
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of the Transitional Period (Table 20.1), while the
interval between lasted for 320 years and is con-
sistent with the occupational hiatus at Arsenala
associated with marine sediments.

20.6 Southern Bulgaria

20.6.1 Urdoviza

This site in the bay of Kiten (a name by which the
site is also referred to in the literature) was exca-
vated between 1986 and 1989 and again in the
1990s over a total area of 925 m? (Draganov
1995; Angelova and Draganov 2003; Stanimirov
2003; Porozhanov 2004). Interestingly, the pre-
historic material was discovered by chance dur-
ing anunderwater investigation of a post-Medieval
shipwreck, beneath which the prehistoric depos-
its were revealed. The seabed at this location is
6.3 m bpsl, and the cultural deposit extends from
this level down to -7.05 m (Fig. 20.7).
Bathymetric and sidescan surveys of the wider
surroundings indicate that, when occupied, the
settlement was 500-600 m from the nearest
shoreline and sea level at that time was at —8 m.

Over 3000 pots or potsherds of typical EBA
forms were recovered (Fig. 20.8), many of which
are complete vessels, supposedly surviving
because the deposits were quickly sealed by
marine deposits after inundation and abandon-
ment of the settlement. Other cultural remains are
stone and antler artefacts, bone awls and spatulae
made from bird bone, clay figurines, a bone amu-

Fig. 20.6 Pottery from
Arsenala. Photo courtesy
of Museum of
Archaeology Varna 1988

let, two stone moulds for making bronze axes, a
bronze knife and parts of horse bridles.

Excavations also revealed at least 300 timber
posts mostly of oak. Some of these were vertical
posts driven vertically into the ground and
attached to horizontal members by jointing and
ropes (Fig. 20.7). Draganov (1995) describes
fragments of floor and wall daub, hearths and
clay floor coverings, and suggests that the hori-
zontal timbers were designed to support dwelling
structures raised slightly above a ground surface
that was marshy or liable to flooding.
Dendrochronological analysis of 83 of these tim-
bers produced a 285-year long tree ring chronol-
ogy—one of the longest from Eastern Europe
and the Aegean—and evidence of 5 building
phases at Urdoviza over a 64-year period of occu-
pation between 4778 and 4715 cal BP (2828-
2765 cal BC) (Kuniholm et al. 1998, 2007).

The faunal remains comprise over 7000 speci-
mens and are dominated by wild animals, espe-
cially aurochs (Bos primigenius), red deer
(Cervus elaphus), roe deer (Capreolus capreo-
lus) boar (Sus scrofa) and various bird species.
There are also numerous bones of tuna and dol-
phin, suggesting the use of boats for offshore and
deep-water marine exploitation. Domestic ani-
mals are cattle and horse, the latter including 40
skulls, 20 of which are intact and arranged in
such a way as to suggest some cultic significance
along with 5 pairs of aurochs horns apparently
arranged in a deliberate pattern. Pollen data show
evidence of forest clearance but no indications of
cereal agriculture.




Fig. 20.7 Stratigraphic
section through the
cultural layer at
Urdoviza showing the
stratigraphy and some of
the timber posts.
Drawing by Geoff
Bailey, after Angelova
and Draganov (2003,
Fig. 3, p. 15)

Fig. 20.8 Pottery from
the Early Bronze Age
submerged settlements
of Ezerovo and
Urdoviza. Photo
courtesy of the Centre
for Underwater
Archeology, Sozopol
and the Museum of
Archaeology, Varna
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20.6.2 Sozopol

Two closely adjacent areas of submerged settle-
ment were investigated by excavations in Sozopol
harbour in the 1980s and the early 1990s, one
area with material of Eneolithic date and the
other EBA (Draganov 1995, 1998; Angelova and
Draganov 2003; Filipova-Marinova et al. 2011).
Both produced abundant ceramics, timber posts
and faunal remains. The results have been
reported in less detail than at Urdoviza. Spassov
and Iliev (1994) examined 941 identifiable bone
remains indicating a faunal assemblage similar to
Urdoviza. Wild animals dominate, especially
aurochs, red deer and fallow deer, and domestic
animals included a significant proportion of
sheep and goat (a difference from Urdoviza) as
well as domestic cattle and some domestic pig.
Numerous bird bones are present, mostly of spe-
cies associated with coastal wetlands, numerous
bones of two species of dolphins, the bottle-
nosed dolphin (Tursiops truncatus) and the com-
mon dolphin (Delphinus delphis), and just two
vertebrae of tuna (Thunnus thunnus). Although
the provenance of some of the bones was uncer-
tain, it is clear that the faunal composition of the
two settlements, and especially the emphasis on
marine resources, is broadly similar. Pollen anal-
ysis and radiocarbon dating of sediment cores
from Sozopol harbour shows that both the
Eneolithic and EBA periods of settlement were
associated with forest clearance and the presence
of cultivated wheat and barley and weeds typi-
cally associated with cultivation (Filipova-
Marinova et al. 2011), marking a difference from
Urdoviza where evidence of cereal cultivation is
absent

20.6.3 Ropotamo

In conjunction with the offshore coring pro-
gramme, the Black Sea Maritime Archaeology
Project reviewed the available data relating to
submerged prehistoric material along the
Bulgarian coast (summarised above) with a view
to identifying a suitable target for more detailed
investigation of the relationship between archae-

ological material and sea-level change. Work has
focused on the mouth of the Ropotamo River. In
the 1980s, dredging activities reportedly recov-
ered Eneolithic and EBA ceramics and timber
structures (Karayotov 1990). Although little
detail was published, there was a clear possibility
of locating the original source of the material.

In June 2017, two trenches each 5 m? were
excavated and revealed a deeply stratified deposit
more than 3 m thick with its surface on the sea-
bed at c.2.3 m below present sea level (Fig. 20.9).
Below modern, mobile seabed sediments, large
quantities of Ottoman ceramics were found above
a dense deposit of Byzantine material that
included ceramics, tile, mortar and wood, possi-
bly from waterside infrastructure that had sub-
sided into the water due to tectonic activity.
Below this was a thick layer of marine sediment
in which some Greek ceramic sherds were found.
Below this at 2.5 m below the seabed, Bronze
Age material was discovered: ceramics identified
as EBA material, including a whole vessel
(Fig. 20.10), burnt clay from domestic hearths
and structural timber. Radiocarbon dating from
three of the in situ vertical timber posts suggests
construction between 3080 and 2970 cal BC
(5050-4920 cal BP). These remains had been
covered by marine deposits in which there is a
high density of oyster shell, indicating inunda-
tion. The relatively uneroded condition of the
archaeological material suggests that inundation
may have been rapid, creating an environment of
shallow flowing water with high levels of light
and oxygen suitable for the lodging of oyster
spat. Archaeological excavation is ongoing.

Initial results of this new work at Ropotamo
are consistent with the earlier findings from
Urdoviza and Sozopol for a sea level during the
EBA period between ¢.5 m and 8 m bpsl, with a
subsequent rise in sea level, rapidly inundating
the settlements and forcing their abandonment.

20.7 Discussion

Both underwater archaeological sites and pal-
aeoenvironmental sequences provide a consistent
picture of two phases of settlement on the



Fig. 20.9 Ropotamo Bay. Aerial view of the site overlaid with bathymetry in order to show location of the underwater
excavation trenches. Photo by Rodrigo Pacheco-Ruiz, University of Southampton, courtesy of BSMAP

Fig. 20.10 Professor Kroum Batchvarov (University of Connecticut) excavating a complete EBA ceramic bowl at
Ropotamo. Note the thick layer of oyster shells immediately above it. Photo by Jon Adams
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Bulgarian coast between about c. 4400 and
2500 cal BC, the first associated with the Late
Eneolithic period (c. 4450— 3850 cal BC), and the
second associated with the EBA (c. 3200-
2500 cal BC). There is some variation and mar-
gin of error in these date ranges, but all the
evidence points to a hiatus in occupation along
the Bulgaria coast, with abandonment of settle-
ments and the re-establishment of forested condi-
tions. The length of this interval is debated, and
more excavation and dating are needed.

These two periods of occupation witnessed
the establishment of settlements along the shel-
tered shorelines of inlets and river estuaries near
the coast, with timber-built platforms and dwell-
ings established on low-lying ground liable to
flooding, forest clearance and cereal agriculture.
There was some dependency on domestic ani-
mals, but also an emphasis on hunting of wild
animals and marine resources including tuna fish
and dolphins, the latter indicating the probable
use of boats. The occupational hiatus seems to
have been widespread within the Bulgarian Black
Sea coastal region, with evidence for the expan-
sion of forests and abandonment of villages in a
number of locations. A variety of causes have
been invoked to explain these changes including
environmental changes—of sea-level or cli-
mate—and social factors (Todorova 1995).

The relationship of these underwater settle-
ments to sea-level change raises two questions.
The first is why settlements dated between ¢.4500
and 2500 cal BC were located on shorelines that
are now underwater in association with a sea
level as much as 8 m bpsl on the Bulgarian coast-
line. This is long after a connection between the
Black Sea and the world oceans had become
established, and a period when eustatic sea level
was within a metre or two of the modern level.
Lambeck and Purcell (2005) have modelled the
effect of glacio-hydro-isostatic movements of the
Earth’s crust on relative sea level throughout the
Mediterranean and the Black Sea. Their models
indicate that relative sea level on the coast of
Bulgaria at 6000 cal BP (c. 4000 cal BC) was
about —5 m (Lambeck and Purcell 2005,
Fig. 14f). Allowing for the margins of error in the
various measurements involved, this might be

sufficient to account for the depth of the under-
water settlements. Whether an additional compo-
nent of vertical tectonic movement resulting from
plate motions needs to be involved remains
uncertain.

The second question is the apparent evidence
for a temporary sea-level oscillation between the
Eneolithic and the Early Bronze Age, involving a
temporary and short-lived increase in relative sea
level followed by a retreat. The evidence of strati-
graphic sequences, described above, which show
marine sediments sandwiched between terrestrial
deposits, provides some support for this fluctua-
tion in height of sea level, or in rate of sea-level
variation. How widespread it was, and the causes
of it, whether resulting from regional tectonic
movements or geomorphological processes of lat-
eral shoreline retreat and advance, remain unclear,
and work is ongoing to resolve this problem (com-
pare Filipova-Marinova 2007 and Kislov 2018).

Whatever the causes of this sea-level fluctua-
tion, it offers support for the hypothesis that the
gap in occupation between the Eneolithic and the
Early Bronze Age was due to a temporary rise in
relative sea level that removed low-lying land on
the coast that had provided favourable conditions
for economic subsistence, including fertile soils
for crop cultivation and wetlands rich in bird life.

These submerged settlements demonstrate the
excellent quality of evidence that can be preserved
as aresult of rapid inundation and submergence of
archaeological material in anaerobic sediments.
They are also testament to the potentially disrup-
tive effects of sea-level rise on pre-existing pat-
terns of social and economic organisation. Both
factors have implications for earlier periods. In
particular, they raise the question of whether ear-
lier settlements of a similar nature existed along
palaeoshorelines that are now submerged, with
archaeological settlements protected beneath
marine sediments. As noted earlier, the absence of
Mesolithic and Neolithic sites on the Bulgarian
coast has been attributed to removal of evidence
by sea-level rise (Gurova and Bonsall 2014).
Given the emphasis on hunting, fowling and
marine exploitation even in the Eneolithic and
EBA periods, and the importance of forest clear-
ings along the edges of coastlines, rivers and
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lakes, it is likely that coastal lowlands would have
been just as attractive to earlier agricultural and
pre-agricultural populations and just as capable of
supporting large settlements. The challenge will
be to find these earlier sites, particularly if they
are deeply buried beneath later marine deposits.

New work is now under way, including the use
of predictive modelling and remote sensing in
shallow water (Prahov 2013), and underwater
excavation in shallow water and geophysical
prospection and coring in deeper water offshore
by BSMAP. Without such investigations, the
nature of the relationship between the underwater
Eneolithic and Early Bronze Age settlements and
changes in sea level will remain unclear, while
questions about the nature of earlier human set-
tlement on the more deeply submerged land-
scapes of the Black Sea shelf, and the likely
impact of more or less rapid sea-level rise in the
Late Glacial and Early Postglacial, will remain
largely in the realms of speculation.

20.8 Conclusion: Issues of Future
Research and Management

The submerged prehistoric settlements of the
Bulgarian coast, though relatively late in date,
provide a unique insight into the social and eco-
nomic history of the period and a unique archive
of data with which to investigate the interactions
between social development and changes in the
natural environment. Even in these relatively
shallow and accessible waters, there remain large
challenges. Only a small fraction of the known
underwater settlements has been systematically
investigated, and much of the material recovered
in earlier excavations has untapped potential for
further analysis and renewed underwater investi-
gations of the locations which have previously
yielded archaeological discoveries. At the same
time, the coastal zone is increasingly an area of
intensive commercial and industrial development
and economic activity, especially in more shal-
low, inshore waters. Fishing, gathering of Rapana
(a large gastropod), hydrocarbon exploration,
installation of oil and gas pipelines and underwa-
ter cables and the dredging of ports and shipping

channels, all have the potential to damage or
destroy the submerged cultural heritage. Bulgaria
is exemplary in its systematic management of
archaeology and coordination of protection with
research, conservation and collaboration across a
wide range of disciplines and institutions at a
national and an international level. Bulgaria is a
party to the UNESCO 2001 Convention on the
Protection of the Underwater Cultural Heritage.
The competent state authority responsible for the
protection of the underwater cultural heritage is
the Centre for Underwater Archaeology, Sozopol,
which falls under the jurisdiction of the Ministry
of Culture (UNESCO 2010b) and is responsible
for investigation, recording, protection, consul-
tancy, public outreach and training. What is now
required are the resources on a scale to match the
demands of this new and challenging agenda.
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