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sonderforschungsbereiche/sfb-1070 .html) sowie 
über die Website der Tübinger Universitätsbiblio-
thek (https://publikationen .uni-tuebingen .de/) ein-
zusehen .

Es ist unser Anliegen, die Publikationsreihe 
zu einem wichtigen Werkzeug der Verbreitung der 
Forschungserkenntnisse des SFB zu machen und 
damit zu einer lebendigen wissenschaftlichen Dis-
kussion beizutragen .

Die Sprecher des Sonderforschungsbereiches 1070 
RessourcenKulturen
Martin Bartelheim 
Roland Hardenberg
Jörn Staecker

Mit der Buchreihe „RessourcenKulturen“ ent-
steht ein Publikationsmedium für die Ergeb-
nisse der Forschungen des von der Deutschen 
Forschungsgemeinschaft geförderten Sonderfor-
schungsbereiches 1070 RessourcenKulturen an 
der Eberhard Karls Universität Tübingen . Vorran-
gig wird dies Dissertationen, andere monographi-
sche Schriften und Tagungsbände umfassen . Zur 
Gewährleistung der Einhaltung allgemeiner Stan-
dards der Qualitätssicherung werden alle Bände 
einem internationalen Peer-Review-Verfahren un-
terzogen .

Mit ihren Bänden spiegelt die Reihe die Fach-
breite und interdisziplinäre Kooperation des SFB 
wider, die aus Archäologien (Ur- und Frühge-
schichte, Archäologie des Mittelalters, Vorderasi-
atische Archäologie, Biblische Archäologie, Klas-
sische Archäologie und Naturwissenschaftliche 
Archäologie), Empirischer Kulturwissenschaft, 
Ethnologie, Geographie, Geschichtswissenschaften 
und Historischen Philologien (Klassische Philolo-
gie, Vorderasiatische Philologie) besteht . 

Um eine möglichst weite Verbreitung der Er-
gebnisse des SFB zu gewährleisten, ist neben dem 
Druck der Werke bewusst auch die Publikations-
form des OpenAccess gewählt worden . Die Bände 
sind über die Homepage des SFB (http://www .uni-
tuebingen .de/forschung/forschungsschwerpunkte/

Vorwort der Herausgeber
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This is the first volume in the series ‘Ressourcen
Kulturen’, a medium for the publication of the 
results of SFB 1070 ResourceCultures, a col-
laborative research centre located at Tübingen 
University and funded by the German Research 
Foundation (DFG) . Primarily the series will in-
clude dissertations, monographs and conference 
publications . In order to ensure compliance with 
common standards of quality control all volumes 
are subject to an international peer review pro-
cedure . 

The series will reflect the wide range and the 
interdisciplinary cooperation of the research cen-
tre, including several archaeological disciplines 
(Prehistoric Archaeology, Medieval Archaeology, 
Near Eastern Archaeology, Biblical Archaeology, 
Classical Archaeology and Scientific Archaeology) 
as well as Social and Cultural Anthropology, Ge-
ography (Human Geography, Physical Geography 
and Pedology), philologies (Classic Studies, Ancient 
Near Eastern Studies), and historical sciences (An-
cient History, Medieval History, Economic History) .

To guarantee widespread distribution we 
chose to publish in OpenAccess as well as produc-
ing printed copies . All volumes will be available 
on the homepage of SFB 1070 (http://www .uni-
tuebingen .de/forschung/forschungsschwerpunkte/
son-derforschungsbereiche/sfb-1070 .html) and on 

the homepage of the University Library (https://
publikationen .uni-tuebingen .de/) .

With this series of publications we aim to cre-
ate a tool for the circulation of findings attained by 
the work of the collaborative research centre in 
order to stimulate a lively scientific discussion.

The spokespersons of SFB 1070 ‘ResourceCultures’
Martin Bartelheim 
Roland Hardenberg 
Jörn Staecker

Publishers’ Foreword  
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The transition to a sedentary way of life is one 
of the most decisive turns in human history . The 
Mesolithic is perceived as the period of Post-Ice 
Age hunters and gatherers . Depending on different 
scientific approaches, either the economic change 
from food procurement to food production, or 
technological changes – like the appearance of pot-
tery and polished stone tools – herald the advent 
of a new age, the Neolithic . These changes were 
considered to be revolutionary, first by Gabriel de 
Mortillet and later by Vere Gordon Childe (Mortil-
let 1897, 326; Childe 1928, 1f .) . Today we are aware 
of the fact that the process of Neolithisation – the 
shift from hunting and gathering to farming and 
stockbreeding – in Europe lasted for several mil-
lennia and is still continuing today in several parts 
of the world . Even so, representing the starting 
point of a radically different inter action with the 
natural environment, the sum of changes may still 
be considered as revolutionary . They are associ-
ated with an equally radically different approach 
of human beings towards their natural environ-
ment . While humans always made use of it, until 
relatively recently in their history they were still 
dependent on its ever-changing conditions . With 
the start of the Neolithic we observe a growing 
tendency to shape the environment according to 
human ideas and requirements . The breeding of 

domestic animals and the cultivation of plants rep-
resent merely the first steps in a process of ‘civilis-
ing’, leading towards our modern way of life, with 
all its dramatic effects on nature . It is evident that 
a turn from a hunting-gathering economy towards 
an agricultural lifestyle in permanent settlements 
has to result in a radically different handling of re-
sources . On closer inspection, archaeological evi-
dence in Europe reveals some intriguing traces of 
continuity, reaching from Mesolithic well into Neo-
lithic . This rather gives the impression of a succes-
sive replacement of the old ‘Mesolithic’ resource 
culture by a new one, than that of a radical break 
with the Mesolithic ways to use resources . The 
mental change seems more radical, because life 
in larger communities and permanent settlements 
calls for a very different social mindset from the 
one needed for roaming in small groups of vari-
able composition . But if we continue to examine 
the process of Neolithisation from the perspective 
of early agriculturists only, we will never be able 
to really understand the changes in the ways to 
use resources . Here a short coming of previous re-
search in our region of interest becomes visible: 
while the Neolithic of Southeast Europe is one of 
the most intensively studied periods of human his-
tory, the times immediately preceding are much 
less well-known in comparison .

raiko krauSS aNd harald floSS

Southeast Europe on the Eve  
of Neolithisation – a Great Upheaval  
in the Use of Resources?
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previous research . For the understanding of 
the emergence of Neolithic societies we must 
also understand how resources were handled 
in the previous period . Only if we have firm 
knowledge of how both regions were used by 
humans during the long periods before the 
appearance of permanent settlements, will we 
be able to acknowledge what is really new in the 
Neolithic . Intriguingly, in the few places where 
we have information about both, Mesolithic/Epi-
Palaeolithic and earliest Neolithic, for example 
on the Peloponnese or in the region of the Iron 
Gates, continuities in the use of resources seem 
more pronounced than disruptions . It seems the 
Neolithic expanded the use of existing resources, 
instead of exchanging old resources for new ones .

We start our evaluation of the current state 
of research in Southeast Europe with a study by 
Harald Floss, Simon Fröhle and Stefan Wettengl of 
the corridor of the Danube, one of the most impor-
tant routes of communication during the earlier 
periods of European prehistory . Different major 
geographical regions of South Europe,  presented 
by some of the most respected specialists for ear-
ly Holocene cultures, are in the focus of the next 
contributions to this anthology . Dima Kiosak and 
Paolo Biagi examine the steppe region north of 
the Black Sea, adjacent to the Balkans . Research 
about the transition from Epi-Palaeolithic to Neo-
lithic in the eastern Balkans and north-western 
Anatolia is summarised by Ivan Gatsov and Pe-
tranka Nedelcheva. Janusz Kozłowski deals with 
regions further to the South, mainland Greece, the 
Aegean and southern Anatolia . The lands around 
the Adriatic Sea, including Dalmatia, Montenegro, 
the Apennine Peninsula and even parts of the Alps, 
are studied by Dušan Borić and Emanuela Cris-
tiani . Three papers highlight the region of the Iron 
Gates, where the Lower Danube cuts through the 
barrier of the Balkan and Carpathian Mountains, 
since long a spot of special interest for research-
ers of European Mesolithic . Finally, Raiko Krauss 
provides a short synthesis of the available infor-
mation on the Mesolithic of the Carpathian Basin 
and some ideas about the passing down of several 
aspects of the way of life from Mesolithic to Neo-
lithic .

This volume represents a fruitful cross-link ing 
of the projects A01 and B01 within the Collabora-

The Tübingen based Collaborative Research 
Centre 1070 ResourceCultures is sponsored by 
the German Research Foundation (DFG) . It inves-
tigates the socio-cultural dynamics in the use of 
resources, applying a global perspective with an 
extraordinary chronological depth . The projects 
A01 and B01 cover the most ancient phases stud-
ied within the Research Centre, thus providing 
the basis for the analysis of some essential turn-
ing points in the history of human culture, includ-
ing the ways to use resources . In particular, the 
focus of research of project B01 is the change of 
resource use by late Neanderthals and the first 
anatomical modern humans arriving in Europe . 
The project conducts two case studies, one in Bur-
gundy, France; the other in Southwest Germany’s 
Swabian Jura, in order to explore the use of lithic 
raw materials for the production of chipped stone 
artefacts by these different variants of homo. Con-
tinuities and breaks in the use of the environment 
will thus become visible, allowing us to draw con-
clusions about the range of mobility of Palaeolithic 
hunters . Especially the role of major water net-
works like the Danube, Rhône and Rhine as routes 
for migrations will be scrutinised .

Project A01 conducts a comparative analysis 
of resource use in two different parts of Southeast 
Europe with fundamentally dissimilar ecological 
conditions . On one hand the focus is on the region 
of the southern Bulgarian Black Sea coast, rich in 
mineral raw materials . Here the abundance of gold, 
copper, mineral salt and high-quality flint, as well 
as the easy access to maritime resources via the 
Black Sea, is considered responsible for the early 
emergence of complex societies . The development 
of the very first metallurgy, structured settlements 
of long duration and complex rites of burial are 
evidence of this process .

On the other hand, the cultural development 
of the Banat is presented, a landscape without 
mineral resources and far away from the sea . The 
availability of fertile soil alone provided a basis for 
the emergence of early agricultural societies . The 
open, park-like landscape that may be assumed 
for the beginning of the Neolithic allowed for an 
easy development of the economic foundation of 
an agrarian society .

The settlements of Mesolithic and Epi-
Palaeolithic in both regions were neglected by 



11Southeast Europe on the Eve of Neolithisation

Acknowledgements

First, we like to express our thanks to the German 
Research Foundation for funding our work as a 
part of the Collaborative Research Centre . This 
volume presents results achieved in a workshop 
conducted in April 2014 at Schloss Hohentübingen . 
Our thanks go to all participants and helpers . 
Editorial assistance was provided by Marion Etzel 
and Uwe Müller .

tive Research Centre 1070 ResourceCultures 
and is one of the first publications resulting from 
its work, which seems even more appropriate be-
cause these projects are those dealing with the 
earliest periods . Southeast Europe is distinguished 
by its very good state of research on the Neolithic, 
while Mesolithic, in comparison to adjacent re-
gions, was much neglected, with the notable excep-
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fig. 1. Main Mesolithic sites in Southeast Europe and geographical foci of the contributions in this volume: 2 Kozłowski, 3 Gatsov/
Nedelcheva, 4 Borić/Cristiani, 5 Biagi, 6 Kiosak, 7 Bonsall/Boroneant�, 8 Ciocani, 9 Rusu, 10 Krauss (map by S. Fröhle and S. Wettengl).
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Introduction

In recent years, river systems as routes for mi-
grations and human dispersal have been a focus 
of Palaeolithic research in Europe (Floss 2000; 
2002; 2014; Terberger et al . 2013) . These insights 
for instance could be manifested in the case of 
the Rhine-Rhône system (Hussain/Floss 2014) . 
Regarding hypotheses concerning the dispersal 
of Homo sapiens into Europe, the Danube is of 
high importance . Aside from an assumed spread 
along the Mediterranean coastal regions, the Dan-
ube is regarded as a central focal point (Mellars 
2006; 2011) . Terms like the so called Danube-cor-
ridor hypothesis (Conard/Floss 2000, 478; Floss/

Kieselbach 2004) emphasise this circumstance . 
However, evidence supporting these hypotheses 
remains quite fragmentary, both in terms of sites 
and of radiometric ages indicating a continuous 
diffusion of human populations from the Near 
East via the Balkans into Central Europe . The aim 
of our contribution as a kind of basic research is 
to assemble the entirety of Aurignacian sites situ-
ated along or near the Danube . Thereby we try to 
determine to what extent the Danube constituted 
a focal point for Early Upper Palaeolithic humans 
migrating into Europe . In general, we mapped not 
only Aurignacian sites in immediate proximity to 
the Danube, but in some exceptional cases, out-
standing sites in a larger distance to the contem-
porary Danube were considered as well . We are 
aware of the fact that our approach can only par-
tially reflect the concrete geographical conditions 
of the Upper Pleistocene Danube river course and 
of local geological specifics of the involved regions. 
Neither did we consider radiometric data in a 
large-scale manner for this study, given that many 
of the available dates are flawed due to contami-
nation and proximity to datation limits (Higham et 
al . 2012) . Further information dealing with radio-
carbon chronology along the Danube is given by 
Mellars (2006) and Jöris et al . (2010) . In European 
Palaeolithic archaeology, expecting that simplistic 

harald floSS, SimoN fröhle aNd StefaN WetteNgl

The Aurignacian along the Danube 
Its Two-Fold Role as a Transalpine  
and Cisalpine Passageway of  
Early Homo Sapiens into Europe
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tological STatistics) 3 .06, using the kernel density 
estimation (KDE) tool . The result of a KDE is not a 
probability density, but an estimation of the num-
ber of points within an area . The KDE was creat-
ed with the Gaussian kernel with the underlying 
function

    

A wider radius r – or band with parameter – 
has significant influence on the result of a KDE. 
If a wide radius is set, the KDE’s result will be 
much smoother . A small radius will produce a 
more detailed density estimation which is most 
suitable for small-scale issues (for extended, more 
detailed information see: Nigst 2006b) . For our 
purposes, the grid in PAST was set to 100 columns 
and 100 rows and the radius to 1000 . The results 
afterwards were geo-referenced and imported 
into QGIS .

The Mapping Record 

In total, 159 Aurignacian sites (see list of sites; 
fig.	1) could be considered in this study . Based on 
the available literature, we addressed those sites 
as Aurignacian that featured typical associations 
of stone and bone tools, ornaments and portable 
art (e .g . fig.	2) and/or can be put into the period 
from 43 .000 to 28 .000 BP by radiometric data . Fol-
lowing up, we will schedule all Aurignacian sites 
from the source of the Danube at the margins of 
the Black Forest to its outlet at the Black Sea . Due 
to the density of the sites, six detailed maps in 
boxes A to F (fig.	3) give further information and 
a higher geographical resolution . They  have not 
been defined in order to reinforce any chrono-
logical or cultural affinities. The numbering of the 
sites was done by sorting according to the value of 
their longitudinal position .

The mapping of the whole area (see fig. 1) 
shows a clear orientation of Aurignacian sites along 
the Danube . Nevertheless, this observation is not 
correct for every sub-region . A heterogeneous dis-
tribution of sites, showing concentrations, as well 
as ‘empty’ areas, is visible. The latter is especially 

diffusionist hypotheses could be supported by the 
radiometric record almost always leads to disap-
pointing results . Nevertheless, Homo sapiens ap-
pears at several places in Central and East Europe 
at about 40 .000 BP . Given the Levantine record, for 
now it is the most probable hypothesis that Homo 
sapiens spread from there into Europe . During our 
extensive literature research, we decided to con-
sider the Aurignacian as an entity and did not dif-
ferentiate between assumed Aurignacian stages, 
as these subdivisions are highly questionable . This 
point applies particularly to a pretended differen-
tiation between Aurignacien Ancien and Protoau-
rignacian sites, as in the light of recent research, 
the validity of the Protoaurignacian as an inde-
pendent and chronologically distinctive phase of 
the Aurignacian has been rightly called into ques-
tion (Conard/Bolus 2015; Tafelmaier 2015) . None-
theless, we think that at least via the simplicity of 
our approach, we can add some valuable basic 
information concerning the presence or absence 
of Early Upper Palaeolithic humans in the vicinity 
of the Danube and thereby contribute a test of the 
Danube-corridor hypothesis .

Methods

The geographical coordinates of the sites were ex-
tracted from maps or descriptions of the site loca-
tions as well as from coordinates given directly by 
the literature (see: list of sites) . Some information 
can also be acquired from various sources avail-
able online, e .g . the Radiocarbon Palaeolithic Eu-
rope Database (http://ees .kuleuven .be/geography/
projects/14c-palaeolithic/ [last access 14 .05 .2015]) 
or the Archaeology Database available from the 
Stage Three Project (http://www .esc .cam .ac .uk/re-
search/research-groups/oistage3/stage-three-pro-
ject-database-downloads [last access 23 .05 .2015]) . 
We can assume a precision of 10 km for our po-
sition data . To plot the sites, we used QGIS 2 .8 . A 
base map was created from GTOPO30 (https://lta .
cr .usgs .gov/GTOPO30 [last access 09 .01 .2015]) pro-
vided by the United States Geological Survey, and 
Natural Earth (http://www .naturalearthdata .com 
[last access 09 .01 .2015]) raster images . WGS 84 
was applied as the re ference coordinate system . 
The density map was created with PAST (PAleon-

with
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Middle Palaeolithic (Binsteiner 2006) . In terms 
of the Aurignacian occupation, the Ofnet caves 
near the Nördlinger Ries (Schmidt 1912) earn an 
intermediate position between the Swabian and 
the Franconian Jura . Beyond the Swabian Jura, the 
Danube-Altmühl region (Bavaria) forms a second 
Aurignacian concentration . In the area of the city 
of Regensburg, Uthmeier (2004) compiled a total of 
14 Aurignacian sites, e .g . Oberneder Cave and the 
open air site of Keilberg-Kirche .

Between the Regensburg region and Lower 
Austria (fig.	4), the Danube valley narrows, limited 
by the Bavarian Forest in the North and the Alps 
in the South . Along a stretch of almost 200 km, no 
Aurignacian site has been recorded . The next clus-
ter is located in Lower Austria in the area between 
the cities of Krems and Vienna, with its very fa-
mous sites of Willendorf, Krems-Galgenberg and 
Langmannersdorf (Angeli 1952/1953) . The Wil-
lendorf Aurignacian recently provided a 14C-age 
of ca . 43 .500 BP (Nigst et al . 2014) . The March val-
ley links the Lower Austrian area in a northern 
direction with Moravia, which also yields famous 
Aurignacian sites, e.g. Mladeč and Stránská Skálá 
(Neruda/Nerudova 2013) .

true for the Pannonian Basin . This obser vation in 
our opinion can hardly be explained as a pattern 
of research intensity . Interpretations for these pat-
terns are given below .

Seen from the Danube’s source in the Black 
Forest, the first important region (fig.	4) rich in 
Aurignacian sites is the Swabian Jura, which is 
crossed by several tributaries of the Danube 
(Schmiech, Hürbe, Ach, Blau, Brenz, Lone, etc .), 
forming valleys with cave sites of international 
reputation (e .g . Vogelherd, Hohlenstein-Stadel, 
Geißenklösterle and Hohle Fels) (Schmidt 1912; 
Hahn 1977; Conard/Bolus 2008; etc .) . These sites 
represent a centre for the emergence of figurative 
art and yield the earliest known musical instru-
ments (flutes). Following the 14C-record available 
for the Swabian Jura, at Geißenklösterle Cave the 
Aurignacian occupation starts at about 42 .500 cal 
BP (Higham et al . 2012) .

Oriented in a north–east direction along the 
southern edge of the southern German Jurassic 
massif, the Danube flows to Bavaria with its 
famous outcrops of tabular chert in the region of 
Kelheim . These cherts were primarily exploited in 
the Neolithic period but were used since the late 

fig. 1. Map of Aurignacian sites underlying this study. The orange line indicates the limit of our working-area. The dotted line 
indicates the extent of the landmass during the MIS 3 (see Jöris et al. 2010).
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fig. 2. Overview of Aurignacian artifacts: 1 – Waterbird, Hohle Fels (Conard 2003, fig. 1); 2 – Painted hybrid being, Grotta  
di Fumane (Conard/Bolus 2015, fig. 2); 3 – Adorant, Geißenklösterle (Conard/Bolus 2015, fig. 2); 4 – Perforated tooth;  
5 –  Drop-shaped pendant; 6 – Burin; 7 – Carinated piece; 8 – Flute; 9 – Double perforated bead; 10 – Carinated piece;  
11 – Split-based point (4–11, Geißenklösterle: Bolus 2003, fig. 2.3); 12–16 – Carinated pieces (12: Remetea-Somos 
[Anghelinu/Niţă 2014, fig. 8.5]; 13: Nagyrede [Lengyel et al. 2006, fig. 2.1]; 14: Willendorf II [Hahn 1977, tab. 98.2]; 
15: Cosava I [Sitlivy et al. 2014, fig. 8.1]; 16: Langmannersdorf [Hahn 1977, tab. 104.1]); 17 – Bone point, Willendorf II 
(Hahn 1977, tab. 99.1. M=1cm) (4–7 and 8–11 share their scale positioned in the middle).
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fig. 3. For a better overview, we subdivided our basic map into the six sectors A to F. The detailed maps are given below.

fig. 4. Sector A comprises sites in the region from the source of the Danube to Lower Austria, such as Hohle Fels, 
Geißenklösterle or Willendorf. The Danube as a focal point for the Aurignacian settlement is clearly visible.



18 Harald Floss, Simon Fröhle and Stefan Wettengl

fig. 5. Sector B depicts the Moravian region, as well as the western Carpathian Mountains and the Danube Bend.

fig. 6. Sector C shows Aurignacian sites in and east of the Carpathians. Rivers like the Pruth or the Dniester seem to have 
played a role for Aurignacian settlement in this region.
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fig. 7. Sector D depicts the Aurignacian sites of northern Italy, Slovenia and Croatia.

fig. 8. Sector E clearly shows the lack of sites in the Pannonian Basin but also a high number of sites in the regions around the 
Iron Gate. Note the sites in proximity of the rivers Sava, Drava and Mur.
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fig. 9. Sector F shows the lower course of the Danube east of the Iron Gate. The density of Aurignacian sites is low; they are 
situated near the Danube as well as close to the mountain ranges of the Carpathians and the Balkans.

fig. 10. Result of the kernel density estimation (KDE). Note the four centres of high site-density in descending order:  
the region of Moravia, the Swabian Jura and Lower Austria, the western Carpathians and the area around the Iron Gate.  
A small  concentration of sites is also visible east of the Carpathians.
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3 (MIS 3), the Middle and Upper Danube basins 
represented open steppe-like environments with 
reliable sources of water and relatively warm 
climate; the floodplains never reached an extent 
that would have made the area totally inaccessible 
(Fitzsimmons et al . 2012; Kiss et al . 2014) . In 
this case, it is more conceivable to us, that the 
people of the Aurignacian favoured the foothills 
of the Carpathians with their rich raw material 
outcrops instead of the Pannonian Basin (personal 
communication Z . Mester) . Farther away, just a 
few sites near the Dinarian massif in Serbia and 
Bosnia-Herzegovina complete the impression of a 
very scarce Aurignacian occupation in this area . 
East of Belgrade, near the Iron Gates, which is 
the narrow Danube gorge between the Balkans 
and the Carpathian mountains, Aurignacian sites 
farther along the Danube are recorded .

East of the Iron Gates, Aurignacian sites are 
quite widespread but characteristically are situ-
ated mostly at the rim of the Balkan and the Car-
pathian Mountains (fig.	9) . In this area, some ex-
ceptional sites are present in a very small distance 
from the current Danube channel (Ciuperceni, Gi-
urgu Malu Rosu) . In Romania there is a very im-
portant site that is included in the discussion of 
the dispersal of Homo sapiens into Europe: Peştera 
cu Oase (Anghelinu et al . 2012) . Bacho Kiro (Mel-
lars 2006; Tsanova/Bordes 2003) and Temnata 
(Mellars 2006; Teyssandier 2007), both in Bulgar-
ia, also have contributed important information 
about the Early Upper Palaeolithic occupation of 
the area. Although not Aurignacian, Peştera cu 
Oase yielded the remains of one of the oldest an-
atomically modern humans in Europe, dating to 
40 .450±1020 cal BP (Trinkaus et al . 2003a; 2003b; 
Zilhão et al . 2007) . Bacho Kiro, another site with 
human remains, is the eponymous site for the 
Bacho-Kirian transitional industry that is dat-
ing between 43 .000 and 37000 BP at this site and 
between 45 .000 and 37 .000 BP at Temnata Cave 
(Kozłowski/Otte 2000; Mellars 2006). The farther to 
the east, in the lowlands near to the Danube Delta, 
the scarcer Aurignacian sites become . In the zones 
north of the Delta, other river systems, e .g . those of 
Dnjepr and Dniester, could have replaced the Dan-
ube (with its inaccessible delta) as focal points for 
human dispersals .

In Slovakia, in the western Carpathian 
Mountains north to Bratislava, additional sites are 
registered (fig.	5) . In northern Hungary, near the 
Danube Bend, a smaller concentration is visible 
near the western Carpathian Mountains and the 
Bükk massif. Important sites here are Istállóskó 
and Peskö Cave (Mottl 1942; Vértes 1960) .

For the following 300 km, the Danube runs 
straight southwards and divides the Slavonian 
landscape in the west from the Pannonian low-
lands in the east, to continue through Serbia (fig.	8) . 
In the flat Pannonian Basin, absolutely no Aurig-
nacian site within a 100 km radius to the Danube 
has been observed . There is no record at all for a 
Palaeolithic occupation dating to a period earlier 
than the Gravettian in this region ( Vértes 1960) . In 
our state of information, the lack of Aurignacian 
sites in the Pannonian Basin could relate to sev-
eral possibilities . One option states, that late Pleis-
tocene archaeological sites could be cover ed by 
loess-deposits (Fitzsimmons et al . 2012; personal 
communication Z . Mester) of the Pannonian Basin . 
These constitute some of the mightiest loess-layers 
on the whole European continent and are often 
the basis of geological research in this area (e .g . 
Antoine et al. 2009; Iovita et al. 2014; Marković et 
al . 2006; 2008; 2009) . Said loess-deposits originat-
ed in relation to the withdrawal of the primordial 
Paratethys sea and the following formation of me-
ga-lakes and river-systems, especially the Danube 
and the Tisza around 700 .000 years ago (Iovita et 
al . 2014) . Due to those rivers, alluvial materials 
were deposited that served as the substrate for 
the following deposition of loess . The assumption, 
that the lack of sites may be related to research ac-
tivity within the Pannonian Basin seems unlikely, 
because sites from the mid-Upper Palaeolithic or 
more recent times and even Pleistocene faunal re-
mains (e.g. Marković et al. 2006) are present and 
research on loess-profiles was and is extensive in 
this area . We do not believe that especially Early 
Upper Palaeolithic sites were missed during re-
search activities .

Second, it is possible, that the Pannonian 
Basin was not suitable for human settlement 
during the late Pleistocene due to the occurrence 
of vast floodplains. This also seems less probable, 
as during the timespan of the migration of the 
first Homo sapiens in the Marine Isotope Stage 
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lower reach of the Danube . The latter are situated 
in an average distance of ca . 40 km to the Danube . 
These observations lead us to the formulation of 
the ‘Danube bottleneck hypothesis’. 

The Aurignacian along the Danube  
and the Two-Fold Trans- and Cisalpine  
Human Dispersal
Mellars (2006; 2011) proposes two separate routes 
of the dispersal of anatomically modern humans 
via the Aurignacian and the Protoaurignacian into 
Europe (fig.	13) . According to his hypothesis, the 
Protoaurignacian spread from the Near East to the 
regions south of the Black Sea and farther along 
the coastal regions of the northern Mediterranean 
Sea into the Iberian Peninsula . In contrast, for 
Mellars the classical Aurignacian expanded 
from the Near East into Central Europe along the 
northern banks of the Danube, traversing the 
Pannonian Basin .

Our results, based on a meticulous mapping of 
the sites, suggest a contradicting view . The Danube 
probably held a role as a two-fold passageway for 
the dispersal of Homo sapiens into Europe:

Its southern cisalpine passage followed the 
lower course of the Danube, traversing the Iron 
Gate, and continued along the northern edge of 
the Dinarian Mountains up to a point where the 
Danube, coming from the north, branches off into 
the huge Pannonian Basin . At that point, our map-
ping favours a possible continuation of human 
movements to the west, perfectly following a pos-
sible passageway along the Danubian tributaries 
Save and Drau (fig.	8), leading straight ahead into 
the hinterlands of Croatia or into Slovenia, where 
sites like Vindija, Velika Pećina (Karavanić 1998; 
2003) or Divje Babe (Moreau 2015) are situated 
(fig.	7) .

Farther to the west, the classical ‘Proto-
aurignacian’ centres in northern Italy are reached . 
On the contrary to existing claims, it seems that 
Aurignacian sites do not exist near the current 
shoreline of Croatia (fig. 8) (Karavanić 1998). 
Therefore, we cannot support the hypothesis of a 
spread of the (Proto) Aurignacian along the coast-
al regions of the Mediterranean Sea . This is even 
more apparent if we take into consideration that 
the extension of the Mediterranean Sea was much 
smaller 40 or 30 thousand years ago (Jöris et al . 

Results and Interpretations

The Aurignacian Mosaic
Whereas traditional research stressed a Pan-
European Aurignacian unity, in recent years, more 
and more regional entities have been recognized 
within the overall Aurignacian distribution . A good 
illustration of this new view is given by Le Brun-
Ricalens and Bordes (2007, fig. 1). Related to our 
Danubian investigation area, they stress as dense 
occupation zones the Swabian Jura, Lower Austria, 
Moravia, Slovakia, the Bükk Mountains, Venetia, 
Slovenia, Bosnia, Transylvania and Ukraine . In 
many aspects our mapping confirms their results 
but additionally suggests new patterns: some new 
areas, e .g . Bavaria and the Carpathian Mountains, 
come more into focus, whereas the Transylvanian 
Lowland in the area of the Lower Danube Valley is 
in fact much less important than the surrounding 
mountainous massifs . Another major difference 
to earlier mapping lies in the visualisation of 
differentiated densities . Now it becomes clear that 
southern Germany (Swabian Jura and Bavaria) 
and the Lower Austrian/Moravian complex 
possess by far the highest density of sites (fig.	4	
and	5), whereas the other areas show less intense 
densities . Regardless of any possible preservation 
bias and differential intensity of research, the 
Aurignacian world seems to constitute distinctive 
settlement clusters with defined ranges and 
territories, which can be linked with each other 
by residential moves . In some cases, these contacts 
can be confirmed by the identification of raw 
material transport, e .g . between Bavaria and the 
Swabian Jura, or the Bükk Mountains and the 
Aurignacian at the Danube Bend .

The Danubian Bottleneck
The farther to the west, the more the Danube 
becomes a focal point for Aurignacian occupations 
(fig.	 4) . As the Lower Austrian basin is reached, 
the Danube plays an undoubted role as axis of 
orientation for human migrations . In contrast, 
in the lower course of the Danube, the direct 
relationship between sites and the river is less 
pronounced . This is most obvious if one compares 
the close proximity of the sites in south-western 
Germany and Lower Austria to the Danube’s 
upper course with the sites in the regions of the 
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This case is taken into account by the hatching in 
fig. 14.

On the contrary, beyond the cisalpine 
passage described above, a second independent 
transalpine passage can be hypothesised:

This northern passage played a significant 
role regarding the spread of Homo sapiens into 
Central Europe. This passage began in its first Eu-
ropean steps independently of the Danube . Start-
ing probably along the Dniester and two north-
ern tributaries of the Danube, the Pruth and the 
southern Bug, the eastern and northern Carpathi-
an Mountains seem to have played an important 
role for the implantation of Aurignacian societies 
(fig.	6) . These circumstances are probably linked 
with rich outcrops of high-quality raw materials, 
e .g . in the Bükk Mountains in the western Car-
pathians, including several obsidian sources (Biró 
2014; Mester et al . 2012) . The locations of Aurig-
nacian sites in that area associate perfectly with 
lithic raw material sources (see Mester et al . 2012, 
fig. 1). In addition, Aurignacian sites situated near 
the Danube Bend indicate procurement of Bükk 
Mountain obsidian (Biró 2014) (fig.	12) . This ob-
servation strongly supports the idea of an east-to-

2010, fig. 1). The Adriatic bay ended much farther 
to the South, and current coastal zones of northern 
Italy were situated far in the hinterland in Palaeo-
lithic times . Instead of a coastal migration, a move 
along the lower Danube and the northern foot-
hills of the Balkans, continuing by the rivers Mur, 
Drava and Sava, and finally arriving into northern 
Italy, seems to us more likely at this point .

Coming back to the Pannonian Basin itself, 
in upper Pleistocene times it probably was some 
kind of a barrier for early Upper Palaeolithic peo-
ple, due to an inhospitable environment and prob-
ably a lack of certain raw materials, too . In fact, a 
huge area of more than 60 .000 square-kilometres, 
from the Balkans in the South, the foothills of the 
Alps in the West, the Danube Bend in the North 
and the Banat in the East, is totally free of Aurig-
nacian sites . We do not think that this absence is 
exclusively caused by worse preservation condi-
tions or an inexistent state of research .

Consequently, in our view the Danube does 
probably not represent a continuous passageway 
of early Homo sapiens into Central Europe . At this 
moment, we can neither exclude nor confirm early 
human movement through the Pannonian Basin . 

fig. 11. Raw material sources in the Carpathians. Note the striking accordance of locations of raw material sources and 
 Aurignacian sites (source: Mester et al. 2012, fig. 1).
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fig. 12. Transport distances of obsidian procured in the Carpathians during different periods (source: Biro 2014).
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fig. 13. Passageways of modern human dispersal as proposed by Mellars (2011, fig. 2).

fig. 14. Our model with possible trans- and cisalpine passageways of early modern human dispersal.
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and Drau . The transalpine move followed prob-
ably along the Dniester and the Carpathian Moun-
tains . Here the Danube does not come into play be-
fore the Danube Bend . But beyond this point, the 
Danube is a much stronger focal point for Aurig-
nacian settlement than it was ever the case before .

west connection and explains the lack of Aurigna-
cian sites in the Pannonian Basin further south, as 
well . From the Danube Bend, Moravia and Austria 
are proximal . Once the Lower Austrian area is 
reached, the association between the distribution 
of Aurignacian sites and the course of the Danube 
is undeniable . The next steps then are current Ba-
varia and the famous Swabian Jura . The presence 
of Bavarian tabular chert in the Aurignacian sites 
of Swabia (Burkert/Floss 2005) is another striking 
argument that the assumed passageways of hu-
man movements and dispersal are not just a chi-
mera but really did exist .

In summary, our study, though simplified, 
supports the central role of the Danube as a focal 
point for early Homo sapiens dispersals into Eu-
rope . But from our point of view, this happened 
differently than was previously assumed . The 
Danube holds a two-fold role as an orientation 
axis for a cisalpine and a transalpine movement . 
The cisalpine move happened principally follow-
ing the lower Danube and its right tributaries Save 
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List of sites

No. Site Country Longitude Latitude Reference

1 Königsbach-
Stein Germany 08 .58324 49 .00263 Floss/Poenicke 2006

2 Göpfelstein- 
höhle Germany 09 .20967 48 .17976 Bolus 2012

3 Ronco del Gatto Italy 09 .74933 44 .69602 Mussi et al . 2006

4 Hohle Fels Germany 09 .75000 48 .36999 Conard/Bolus 2008; Bolus 2012; 
2011

5 Sirgenstein Germany 09 .76000 48 .38000 Hahn 1977, 92–94; Conard/Bolus 
2008; Bolus 2012; Schmidt 1912

6 Brillenhöhle Germany 09 .77000 48 .39999 Hahn 1977, 92; Conard/Bolus 2008; 
Bolus 2012; 2011

7 Geissenklösterle Germany 09 .77999 48 .39000 Hahn 1977; Teyssandier 2003; 2005; 
Conard/Bolus 2008; Bolus 2011

8 Börslingen Germany 10 .05788 48 .54623 Floss et al . 2012

9 Bockstein-Törle Germany 10 .14000 48 .54999 Hahn 1977, 83–85; Conard/Bolus 
2008; Bolus 2012

10 Bockstein-Höhle Germany 10 .15822 48 .55439 Hahn 1977, 82; Bolus 2011

11 Hohlenstein-
Bärenhöhle Germany 10 .16000 48 .50999 Hahn 1977; Conard/Bolus 2008

12 Hohlenstein-
Stadel Germany 10 .16000 48 .50999 Hahn 1977

13 Vogelherd Germany 10 .19000 48 .54999 Hahn 1977, 87–92; Conard/Bolus 
2008; Bolus 2012

14 Lemignano Italy 10 .26312 44 .77266 Mussi et al . 2006

15 Kleine Ofnet Germany 10 .44999 48 .82999 Schmidt 1912

16 Große Ofnet Germany 10 .45031 48 .81850 Uthmeier 2004; Schmidt 1912

17 Grotta di 
Fumane Italy 10 .90518 45 .59181 Mussi et al . 2006

18 Laisäcker Germany 11 .17183 48 .75105 Uthmeier 2004

19 Grotta di Paina Italy 11 .51766 45 .47174 Mussi et al . 2006

20 Fischleitenhöhle Germany 11 .62838 49 .00992 Uthmeier 2004

21 Irnsing Germany 11 .75050 48 .73868 Uthmeier 2004

22 Großes 
Schulerloch Germany 11 .82635 48 .92766 Uthmeier 2004
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No. Site Country Longitude Latitude Reference

23 Obernedern-
Höhle Germany 11 .83606 48 .93280 Uthmeier 2004

24 Monte Avena Italy 11 .89087 46 .00777 Mussi et al . 2006

25 Kapfelberg Germany 11 .98081 48 .93130 Uthmeier 2004

26 Sinzing - 
Räuberhöhle Germany 12 .00161 49 .01860 Uthmeier 2004

27 Westerberg Germany 12 .12882 48 .90653 Uthmeier 2004

28 Keilberg - Zur 
hohen Linie Germany 12 .14899 49 .04352 Uthmeier 2004

29 Keilberg - Zur 
hohen Linie-Ost Germany 12 .15359 49 .03688 Uthmeier 2004

30 Keilberg - Kirche Germany 12 .15929 49 .04797 Uthmeier 2004

31 Keilberg - 
Silberbrunn Germany 12 .16276 49 .03604 Uthmeier 2004

32 Kirchroth-Keller Germany 12 .53676 48 .97208 Uthmeier 2004

33 Windorf Germany 13 .22278 48 .62444 Steguweit 2011

34 Vornbach im 
Inntal Germany 13 .43637 48 .48581 Steguweit 2011

35 Šandalja II Croatia 13 .88931 44 .88390 Karavanić 2003

36 Divje-Babe I Slovakia 13 .91568 46 .11249 Moreau et al . 2015

37 Mokriška jama Slovakia 14 .56803 46 .30848 Moreau et al . 2015

38 Potočka zijalka Slovakia 14 .66908 46 .44928 Moreau et al . 2015

39 Lokve Croatia 14 .76222 45 .36055 Vértes 1960

40 Willendorf II Austria 15 .39000 48 .32000 Nigst 2006a; Nigst/Haesaerts 2012; 
Nigst et al . 2014; Svoboda 2006

41 Schwallenbach Austria 15 .40000 48 .32999 Svoboda 2003; Nigst/Haesaerts 
2012

42 Senftenberg Austria 15 .55000 48 .43000 Neruda/Nerudová 2013

43 Krems-
Galgenberg Austria 15 .6000 48 .43000 Neugebauer-Maresch 2007; 

Neruda/Nerudová 2013

44 Krems-
Hundssteig Austria 15 .60000 48 .40999 Teyssandier 2003; 2005; Neruda/

Nerudová 2013

45 Horn, 
Raabserstraße Austria 15 .66000 48 .67000 Svoboda 2006
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46 Getzersdorf Austria 15 .66443 48 .16094 Nigst 2006a

47 Langmanners- 
dorf Austria 15 .86999 48 .28999 Angeli 1952/1953; Richter 1987

48 Großweikers- 
dorf Austria 15 .98300 48 .47000 Neruda/Nerudová 2013

49 Velika Pećina Croatia 16 .03000 46 .28000 Karavanić 2003

50 Vindija Croatia 16 .07056 46 .29944 Moreau et al . 2015

51 Alberndorf Austria 16 .09162 48 .70205 Steguweit 2007/2008; Neruda/
Nerudová 2013; Steguweit 2010

52 Tvarožná I Czech 
Republic 16 .16774 49 .19111 Mlejnek 2010

53 Vedrovice Czech 
Republic 16 .35999 49 .00999 Valoch 1996

54 Marsovice Czech 
Republic 16 .41000 49 .03000 Valoch 2010

55 Obciny Czech 
Republic 16 .66000 49 .21999 Richter 1987

56 Stránská Skálá II Czech 
Republic 16 .67583 49 .19056 Svoboda 1987; Svoboda 2003; 

Neruda/Nerudová 2013

57 Milovice I Czech 
Republic 16 .69900 48 .85100 Davies 2003

58 Krepice Czech 
Republic 16 .71000 48 .99000 Škrdla et al. 2011

59 Pod hradem Czech 
Republic 16 .71999 49 .38000 Valoch 1996

60 Stillfried B Austria 16 .82999 48 .39999 Valoch 1996

61 Mladeč Czech 
Republic 17 .01861 49 .70694 Svoboda 2001 

62 Ondratice Czech 
Republic 17 .05944 49 .35917 Masojć/Bronowicki 2003; Mlejnek 

et al . 2012

63 Dzerava Skála Slovakia 17 .32472 48 .49694 Hahn 1977; Neruda/Nerudová 2013

64 Poviná Czech 
Republic 17 .32999 49 .07999 Mlejnek 2013

65 Kunov Slovakia 17 .40718 48 .69240 Kaminská 2001

66 Hlboké Slovakia 17 .41010 48 .65760 Kaminská 2001

67 Prietrž Slovakia 17 .44889 48 .67489 Kaminská 2001

68 Luscic Bosnia 17 .74194 44 .75364 Montet-White 1994
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No. Site Country Longitude Latitude Reference

69 Mala Gradina Bosnia 17 .74194 44 .75364 Montet-White 1994

70 Zarilac Croatia 17 .87134 45 .34655 Karavanić 1995

71 Lubotyń Poland 17 .93000 50 .04999 Masojć/Bronowicki 2003

72 Dzierżysław 8 Poland 17 .98000 50 .03999 Masojć/Bronowicki 2003

73 Trenčín Slovakia 18 .04779 48 .89023 Kaminská 2001

74 Pietrowice 
Wielkie 4B Poland 18 .09000 50 .07999 Masojć/Bronowicki 2003

75 Londza Bosnia 18 .10287 44 .74290 Montet-White 1994

76 Jankovich Hungary 18 .57562 47 .72308 Dobosi 2005

77 Szob Komar-
földek Hungary 18 .87453 47 .82308 Dobosi 2005

78 Veröce - 
Fehérhegy Hungary 19 .05460 47 .82639 Dobosi 2005

79 Zamkowa Dolna Poland 19 .26000 50 .75000 Masojć/Bronowicki 2003

80 Galgagkyörk-
Májóka Hungary 19 .36762 47 .74433 Dobosi 2005

81 Galgagyörk-
Komárka Hungary 19 .36762 47 .74433 Dobosi 2005

82 Galgagyörk-
Szárhegy Hungary 19 .36762 47 .74433 Dobosi 2005

83 Acsa Hungary 19 .37640 47 .79523 Mester 2014

84 Deszczowa Poland 19 .51000 50 .79999 Masojć/Bronowicki 2003

85 Piekary II Poland 19 .78999 50 .00999 Masojć/Bronowicki 2003

86 Kraków-
Sowiniec Poland 19 .82999 50 .04999 Masojć/Bronowicki 2003

87 Nagyréde Hungary 19 .83545 47 .77143 Mester 2014

88 Mamutowa Poland 19 .85701 50 .17038 Masojć/Bronowicki 2003

89 Kraków-
Zwierzyniec Poland 19 .87999 50 .06000 Masojć/Bronowicki 2003

90 Kraków-
Spadzista Poland 19 .89999 50 .04999 Masojć/Bronowicki 2003

91 Kraków-St. 
Bronisława Poland 19 .91000 50 .04999 Masojć/Bronowicki 2003
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No. Site Country Longitude Latitude Reference

92 Salitrena Serbia 20 .07839 44 .19052 Borić et al. 2012; Chu et al. 2014

93 Obłazowa Poland 20 .12588 49 .42862 Walde-Nowak et al . 2003

94 Istállóskó Hungary 20 .41890 48 .07167 Lengyel et al . 2007; Mottl 1942; 
Neruda/Nerudová 2013

95 Peskö Hungary 20 .42315 48 .04725 Borić et al. 2012

96 Haligovce Slovakia 20 .45275 49 .38320 Vértes 1960

97 Jaksice Poland 20 .53999 50 .14999 Masojć/Bronowicki 2003

98 Szeleta Hungary 20 .63886 48 .10844 Adams/Ringer 2004

99 Čečejovce Slovakia 21 .06667 48 .60000 Kaminská 2001

100 Seňa Slovakia 21 .25730 48 .55890 Kaminská 2001

101 Kechnec Slovakia 21 .26444 48 .54917 Kaminská 2001

102 Barca Slovakia 21 .26500 48 .67778 Vértes 1960

103 At Romania 21 .27779 45 .13629 Chu et al . 2014

104 Bardejov Slovakia 21 .29260 49 .30006 Kaminská 2001

105 Crvenka I + II Romania 21 .30506 45 .15512 Chu et al. 2014; Dogandžić et al. 
2014

106 Orlovača Serbia 21 .52868 44 .13846 Dogandžić et al. 2014

107 Kučín Slovakia 21 .75085 48 .86662 Kaminská 2001

108 Peștera cu Oase Romania 21 .83333 45 .01666 Trinkaus et al . 2003a; Zilhão et al . 
2007; Anghelinu et al . 2012

109 Gornea Romania 21 .85230 44 .67957 Chu et al. 2014; Dogandžić et al. 
2014

110 Donja Pećina Serbia 22 .08774 43 .33729 Kuhn et al . 2014

111 Tincova Romania 22 .14509 45 .57180 Anghelinu/Niţă 2014; Sitlivy et al. 
2014

112 Tibava Slovakia 22 .20930 48 .74120 Kaminská 2001; Valoch 2010

113 Baranica Serbia 22 .29405 43 .52689 Borić et al. 2012

114 Tabula Traiana Serbia 22 .30604 44 .65309 Borić et al. 2012
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No. Site Country Longitude Latitude Reference

115 Coşava Romania 22 .31200 45 .84830 Anghelinu/Niţă 2014; Sitlivy et al. 
2014

116 Româneşti 
Dumbraviţă Romania 22 .32086 45 .81733 Anghelinu/Niţă 2014; Sitlivy et al. 

2014

117 Selačka Serbia 22 .33549 43 .70237 Kuhn et al . 2014

118 Hotilor Romania 22 .42839 44 .89648 Anghelinu et al . 2012; Anghelinu/
Niţă 2014

119 Coliboaia Romania 22 .59733 46 .53082 Ghemiş et al. 2011

120 Beregovo Ukraine 22 .61275 48 .19505 Demidenko/Noiret 2012

121 Kozarnika Bulgaria 22 .69535 43 .65284 Borić et al. 2012

122 Bordul Mare Romania 23 .11667 45 .51667 Anghelinu/Niţă 2014

123 Cioclovina Romania 23 .14417 45 .59028 Anghelinu/Niţă 2014; Soficaru 2007

124 Remetea Şomoş Romania 23 .32833 47 .88805 Anghelinu/Niţă 2014

125 Boineşti Romania 23 .35120 47 .91570 Anghelinu/Niţă 2014

126 Suharu Romania 23 .39218 44 .26718 Vértes 1960

127 Buşag Romania 23 .42780 47 .65870 Anghelinu/Niţă 2014

128 Perii Vadului Romania 23 .55999 47 .35000 Dobrescu 2008

129 Pešt Bulgaria 23 .70456 43 .13843 Vértes 1960

130 Peștera 
Muierilor Romania 23 .75390 45 .19221 Vértes 1960; Anghelinu et al . 2012

131 Călineşti Romania 23 .97495 47 .77991 Anghelinu/Niţă 2014

132 Samuilica Bulgaria 23 .98000 43 .18999 Churchill/Smith 2000

133 Vădastra Romania 24,36555 43 .86791 Leroi-Gourhan et al . 1967; Hahn 
1977; Anghelinu/Niţă 2014

134 Temnata Bulgaria 24 .05010 43 .16677 Teyssandier 2007

135 Mezhigirtsi Ukraine 24 .78726 49 .12408 Stepanchuk et al . 2009

136 Ciuperceni Romania 24 .93037 43 .75629 Anghelinu/Niţă 2014

137 Calinesti Romania 25 .23000 44 .07999 Dobrescu 1999
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No. Site Country Longitude Latitude Reference

138 Bacho-Kiro Bulgaria 25 .43028 42 .94666 Teyssandier 2003; 2005; 2007

139 Bistricioara-
Lutărie I Romania 25 .48631 47 .07339 Anghelinu/Niţă 2014

140 Gura Cheii 
Râşnov Romania 25 .51000 45 .57999 Dobrescu 2008

141 Koulychivka Ukraine 25 .69522 50 .14410 Vishniatsky/Nehoroshev 2004

142 Ceahlau Slovakia 25 .96202 47 .04032 Vértes 1960; Steguweit 2009b

143 Dârţu Romania 25 .97502 47 .04339 Steguweit 2009b; Anghelinu/Niţă 
2014

144 Podiş Romania 25 .99090 47 .04345 Steguweit 2009a; Anghelinu/Niţă 
2014

145 Giurgiu-Malu 
Rosu Romania 25 .99576 43 .90622 Alexandrescu et al . 2004; 

Anghelinu et al . 2012 

146 Cetăţica I Romania 26 .02884 47 .02953 Steguweit 2009a; Anghelinu/Niţă 
2014

147 Lapos Romania 26 .03000 44 .79999 Anghelinu/Niţă 2014

148 Cremenea-
Poieniţă Romania 26 .04177 45 .65420 Anghelinu/Niţă 2014

149 Cremenea-Malu 
Dinu Buzea Romania 26 .08334 45 .60959 Anghelinu/Niţă 2014

150 Nicolae Balcescu Romania 26 .73540 44 .44928 Alexandrescu et al . 2010

151 Mitoc - Malu 
Galben Moldova 27 .02383 48 .09772 Noiret 2004; 2009

152 Molodovar Ukraine 27 .06649 48 .53223 Vishniatsky/Nehoroshev 2004

153 Corpaci-Mâs Moldova 27 .13946 48 .00259 Noiret 2004; 2009

154 Korman Ukraine 27 .16082 48 .56027 Vishniatsky/Nehoroshev 2004

155 Climăuţi II Moldova 27 .61944 48 .31253 Noiret 2004; 2009

156 Topalu Romania 28 .04063 44 .58587 Vértes 1960

157 Brynzeny Moldova 28 .45000 47 .67390 Vishniatsky/Nehoroshev 2004

158 Mamaia-Sat Romania 28 .60820 44 .29156 Anghelinu/Niţă 2014

159 Zeleny Khutor Ukraine 30 .22693 46 .42783 Stepanchuk et al . 2009
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JaNuSz k. kozłoWSki

The Mesolithic of the Aegean Basin 
Cultural Variability, Subsistence Economy, 
Interregional Links and Seafaring

Introduction

The cultural variability in the Terminal Palaeolith-
ic of the Balkans, the Danube basin and the west-
ern coast of the Black Sea had been, first of all, the 
consequence of continuing evolution of Gravettian 
traditions . In the time interval between 12 .000 and 
9600 calBC three cultural provinces can be dis-
tinguished: the Balkan Epigravettian (Mihajlović 
1999; Mihajlović/Mihajlović 2007; Kozłowski 1999), 
the Epigravettian of the Middle and the Lower 
Danube basin (Lengyel 2008/2009), and the Gravet-
tian of the Pontic zone (Olenkovski 2008) . These 
units were contemporaneous with the Antalyan in 
southern Anatolia (Kozłowski 1994), the Trialetian 
and the Zarzian in the territory of eastern Anato-
lia, in Transcaucasia and Iraq (Gebel/Kozłowski 
1994) and also with the Natufian in the Near East 
(fig.	1) . Although the Aegean basin separates these 
two territories, the development of seafaring, 
documented by the distribution of obsidian from 
the island of Melos (Perlès 1987), caused that the 
entire Aegean Sea basin became a single cultural 
unit i .e . the Aegean Mesolithic (Sampson et al . 
2002; Kozłowski 2005).

In effect, at the beginning of the Holocene, in 
the Early Mesolithic, a contrast is observable be-
tween the cultural units in eastern Greece, repre-

Keywords: Mesolithic, Aegean basin, taxonomic 
units, raw materials, subsistence economy.

Abstract

The evolution of the Mesolithic in the Aegean ba-
sin is analysed in respect of cultural  evolution, 
with particular emphasis on the issue of taxonomy 
and economy in the context of the development of 
the entire Mediterranean basin . Our analysis has 
allowed to distinguish a specific unit that formed 
in the Aegean islands when they were settled at 
the Pleistocene/Holocene transition . The factor 
that facilitated this colonization was seafaring . 
The ‘Aegean Mesolithic’ demonstrates, on the one 
hand, the adaptation of Mesolithic sailors to eco-
logical conditions on the Aegean islands, on the 
other hand, the isolation of the islands from the 
mainland . At the same time, contact over the sea 
with Anatolia and Cyprus provided an incentive 
for the early appearance (as early as the first half 
of the 9th mill. calBC) of some elements of the ‘Neo-
lithic package’ among the Mesolithic foragers/fish-
ers groups on the Aegean islands . This process had 
been completed by the adoption of the full Neo-
lithic package before the appearance of ceramics 
on the coast of the Peloponnese and in Crete .
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and Cave 1 in the Klissoura Gorge (Kozłowski/Stin-
er 2010; Kaczanowska et al . 2010) provided assem-
blages of the time-span from the Pleistocene/Holo-
cene transition to the Late Mesolithic (Franchthi, 
layers VII–IX: 8700 – 7170 calBC; Klissoura Cave 
1 layer 5a – 8290 calBC; for layers 5 and 3 radio-
metric determinations are not available) (fig.	3) . In 
the Franchthi Cave, layer X appear even the first 
harbingers of the pre-ceramic neolithisation in the 
sphere of subsistence economy (Perlès 1995) .

In Cave 1 in the Klissora Gorge (fig.	4) three 
Mesolithic layers were registered; layers 5a, 5 and 
3 provided assemblages that represent blade in-
dustries, strongly linked with the local Epigravet-
tian traditions . Amongst the distinctive features 
of these industries are a high index of microliths 
and notably backed pieces with a straight or 

sented by multilevel sites such as the Franchthi 
and the Klissoura Caves, and the ‘Aegean Mesolith-
ic’ sites in the Aegean islands such as, most impor-
tantly, Gioura, Kythnos, Ikaria, Naxos (Sampson 
et al . 2010) . At the same time the northern, mar-
ginal, zone of the Aegean basin (the sites on the 
island of Lemnos, Gokceada, and on the Gallipoli 
Peninsula) and south-western Anatolia (the Öküzi-
ni sequence – layers Ia1 and Ib1) diverge from the 
typical Aegean Mesolithic (fig.	2) .

The Mesolithic of Eastern Continental Greece – 
Taxonomic Issues

In the north-eastern Peloponnese there are two 
sequences: The Franchthi Cave (Perlès 1987, 199) 

fig. 1. Final Palaeolithic of the Eastern Mediterranean and the Black Sea Basin (12.000 – 10.000 BP). Culture units:  
1. Balkan Epigravettian; 2. Carpathian Epigravettian; 3. Pontic Epigravettian; 4. Antalyan; 5. Trialetian; 6. Zarzian; 7. Natufian; 
8. Eastern Limit of the Epigravettian Tradition (Graph by author).
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fig. 2. Map of the Mesolithic multi-layer and multi-occupational sites: 1. Klissoura Cave 1; 2. Franchthi Cave; 3. Sarakenos 
Cave; 4. Theopetra Cave; 5. Kythnos-Maroulas; 6. Gioura – Cyclope Cave; 7. Ikaria-Kerame; 8. Chalki; 9. Naxos; 10. Ucdutlar;  
11. Lemnos; 12. Öküzini; 13. Knossos (map by S. Fröhle and S. Wettengl).

fig. 3. Radiocarbon dates for the Mesolithic sequences in the Aegean Basin: Continental Greece, Aegean Islands and Northern 
Aegean (with reference to the O�küzini sequence, after Yalcinkaya et al. 2002). Timescale: Uncalibrated BP (Graph by author).



fig. 4. Klissoura, Cave 1. View of the site. Photograph by author.
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fig. 6. Franchthi Cave, phase VIII. Backed bladelets, backed bladelets with a proximal concave truncation, double 
truncations, trapezes (acc. to Pèrles 2001).
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fig. 5. Klissoura Cave 1. Sequence A, layer 5a: Sauveterrian points, triangles, rectangles, microretouched bladelets (acc. to 
 Kaczanowska et al. 2010).
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namely from 60% to merely 8% . The frequency 
of microburins shows a similar, sharp decrease . 
Simultaneously, the proportion of flake tools 
with marginal retouch and denticulated-notched 
tools increased (Perlès 1995, fig. 6). Such a drastic 
change at the boundary between the Pleistocene 
and the Holocene can be the result of changes in 
the subsistence economy (growing importance of 
snail and mollusc gathering) or the fact that good 
quality raw materials were unavailable . In the 
Late Mesolithic layer VIII, in contrary the pattern 
is reversed: the frequency of microliths is higher, 
both backed pieces, including specimens with 
proximal concave truncations, as well as geomet-

 weakly convex blunted back . Moreover, geometri-
cal forms occur such as rectangles and obtuse tri-
angles . The manifestation of western traditions is 
only the presence of small, very thin Sauvetarrian 
microliths produced without the use of microbu-
rin technique (fig.	5) . It can be assumed that in the 
Early Holocene the cave was inhabited by isolated, 
conservative groups, who used a flint industry 
rooted in the local traditions .

In the case of the Franchthi Cave phase VII 
the beginning of the Mesolithic is characterized 
by a dramatic drop in the frequency of micro-
liths (backed pieces, geometrics) in comparison 
with the Late Palaeolithic Epigravettian level VI, 

fig. 7. Sarakenos Cave, layer 4. Limestone and sandstone cores and flakes. Drawings by author.
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The dates from the western trench in the Cy-
clope Cave on the island of Gioura are only slightly 
younger than from Maroulas (the middle of the 9th 
mill . calBC) . The small lithic inventory from this 
site are mainly flakes and flake tools, end-scrapers, 
retouched flakes and notched tools (Sampson et al. 
1998; Sampson 2008) .

Remains of Mesolithic occupation were also 
found in other islands in the Aegean Sea . For ex-
ample, groups of sailors reached Ikaria . Analysis 
of the inventory from the site of Kerame I in Ikaria 
(Sampson et al . 2012) showed its similarity to the 
industry from Maroulas in Kythnos (fig.	10) . Thus, 
it can be assumed that fairly early groups of sail-
ors reached Ikaria and settled the island . Regret-
fully, radiocarbon dates could not be obtained, 
while dates from hydratation of obsidian are 
not sufficiently precise. Artefacts from Kerame I, 
made from extralocal raw materials, notably ob-
sidian from Melos and Ghiali confirm contacts 
with zones of the Aegean about 170km away to the 
southwest (Melos) and about 130km to the south-
east (Ghiali) .

The Early Mesolithic occupation of the Aegean 
islands and raw material circulation between the 
islands confirm that the inhabitants of the Aegean 
islands mastered seafaring, and were adapt at tak-
ing advantage of local currents and favourable 
winds .

Sites ascribed to the Late Phase of the Meso-
lithic on the Aegean islands have been relatively 
poorly recognized . The most complete sequence 
was discovered in the Cyclope Cave on the island 
of Gioura (Sampson 2008; Kaczanowska/Kozłowski 
2008) (fig.	11) . The Late Mesolithic layers, dated to 

ric forms, such as truncations and trapezes (fig.	6) . 
Considering the presence of regular blade tech-
nique the changes observable in the contact zone 
between layers VII and VIII can be ascribed to im-
pulses from the milieu of the central and western 
Mediterranean Castelnovian . Although in layer IX 
flake tools (with marginal and notched retouch) 
re-appear, strong links with the western Mediter-
ranean are evidenced by the presence of arma-
tures à tranchant transversal (Perlès 1995, fig. 9). 
In level X elements of Neolithic economy appear 
but the regular blade technique is employed again 
(Perlès 2001, fig. 3.1–2).

Thus, the variability of the Mesolithic of Con-
tinental Greece has its source in the western im-
pulses from the Sauveterroid and the Castelno-
vian units, but – moreover – in the isolation of 
some Mesolithic groups . Besides layer VII from 
the Franchthi Cave, the best example of this phe-
nomenon are the Late Mesolithic inventories from 
layer 4 in the Sarakenos Cave in Boeotia (Sampson 
et al . 2009) . In this layer the sole exploited raw ma-
terials were limestone and sandstone, worked by 
means of flaking technique (fig.	7) – which is un-
like the Late Palaeolithic and the Neolithic, when 
extralocal raw materials such as obsidian, flint 
and radiolarite were used .

The Mesolithic of the Aegean Islands – Chrono-
logy and Cultural Taxonomy

Unlike in continental Greece the inhabitants of 
the islands in the Aegean Sea elaborated broad 
networks of contacts . The settling of the islands 
must have taken place in several migration waves 
from the continent, and repeated contacts in be-
tween the various islands . The sequence of dates 
from the site of Maroulas on Kythnos (Facorellis et 
al . 2010) points to a relatively early settling of the 
Cyclades (the first half of the 9th mill . calBC) (fig.	8) .

The lithic industry at Maroulas is mainly 
based on local quartz (56%), but shows also a high 
proportion of extralocal, Melian, obsidian (31 .1%) . 
The presence of flint (10.8%) can in turn evidence 
contacts with Continental Greece .

Among the tools, the most frequent are den-
ticulated-notched forms, end-scrapers, perforators 
and arched backed pieces (fig.	9) .

fig. 8. Kythnos Island: view of the Maroulas site. Photograph 
by author.
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fig. 9. Maroulas. Selection of chipped stone industry (acc. to Sampson et al. 2010).



fig. 10. Kerame-Ikaria. Selection of chipped stone industry (acc. to Sampson et al. 2012).
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surface collection of A . Sampson (2010) on the is-
lands of Naxos (Cyclades) and Chalki (Dodecanese) 
to the Late Mesolithic . Artefacts from Roos on 
Naxos, made from white-patinated flint and Me-
lian obsidian, represent mainly the splintered and 
flake technique . Sporadic blades were used for 
the production of end-scrapers, backed pieces and 
some trapezes . Some trapezes, all the truncations, 
notched tools, and atypical perforators were made 
on flakes. The inventory from Naxos, although not 
without some Neolithic admixtures (a macroblade 
with bilateral retouch used as a sickle), belongs in 
its main bulk to the flake tradition of the Aegean 
Mesolithic, while the presence of typical trapezes 
points to its Late Phase .

Similar evidence has dated the surface finds 
from the island of Chalki to the Late Mesolithic . 
This inventory was made mainly of obsidian from 
Melos, also from Ghiali and of some, less frequent 
siliceous rocks. The specific feature of this inven-

the second half of the 8th mill . calBC, provided an 
industry with mainly flake technology and splin-
tered technique, with retouched tools (up to 25% 
of all artefacts) such as end-scrapers, retouched 
flakes and denticulated-notched tools. Two fairly 
large backed blades, one with bipolar retouch, 
confirm that this industry belongs to the Epi-
gravettian tradition (fig.	12) . Most of the inventory 
was made of flint (possibly obtained from primary 
deposits, which is indicated by striations on flake 
cortex), whereas the simultaneous use of Melian 
obsidian is uncertain . Assuming the few obsidian 
artefacts indeed come from the Late Mesolithic 
layers, then they would indicate the use of micro-
blade technique and the production of backed in-
serts: trapezes and arched backed pieces .

The Late Mesolithic settlement on other is-
lands of the Aegean Sea has not been documented 
by absolute dating . Nevertheless, the techno-mor-
phological evidence ascribes the finds from the 



fig. 12. Cyclope Cave, Gioura Island, Northern Sporades. Mesolithic chipped stone artefacts (retouched flakes, splintered 
pieces, end-scrapers on flakes, backed blades, and obsidian microliths) (acc. to Kaczanowska/Kozłowski 2008).
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the eastern Peloponnese, but they are less numer-
ous than on the islands . Much less is known about 
the provenance of siliceous rocks . 

Recent discoveries of flint extraction points on 
the island of Naxos (Carter et al . 2014) do not re-
solve the question of the provenance of flint on the 
island of Gioura, in view of the fact that the macro-
scopic characteristic features of flints from Naxos 
are different from those of flints from Gioura.

As regards the flint that occurs at Maroulas 
the presence of artefacts exhibiting Middle Palaeo-
lithic traits suggests that this raw material could 
have been brought from the deposits in the east-
ern Peloponnese, exploited in this period .

The islands of the southern and the central 
zones of the Aegean were visited or even perma-
nently settled only in the very beginning of the 
Holocene, the islands of the northern zone – on 
the other hand – first of all Lemnos, provide nu-
merous traces of occupation at the boundary of 
the Pleistocene and the Holocene . Moreover, while 
the Early Holocene settlement in the Cyclades, Do-
decanese and the Sporades has its roots in eastern 
Greece, the settlement of the northern Aegean ba-
sin shows links with south-western Anatolia .

The investigations conducted by N . Efstratiou 
on Lemnos, especially at a large complex of sites at 
Ouriakos (fig.	13) uncovered a sequence of assem-
blages basing on microblade technology and using 
subconical, single-platform and double platform 
cores . Typical tools are mainly microliths, predom-
inantly segments and bladelets with angulated 

tory is the presence of flake cores and hypermicro-
lithic, microblade cores: single-platform sub-con-
ical and double-platform specimens . Splintered 
technique is less frequent than on Naxos . Among 
tools microlithic backed pieces are much more nu-
merous (segments, backed pieces with a straight 
and with an angulated blunted back), typical 
trapezes (some with three retouched sides) and 
truncations . Other tool groups are: end-scrapers, 
notched and denticulated tools, retouched flakes 
and becs . Although the industry from the island of 
Chalki shows the impact of the Aegean Mesolith-
ic tradition, yet – at the same time – the presence 
of microblade technology and a more numerous 
group of geometric and parageometric microliths 
makes this industry different from the Cycladic 
tradition, and may point to contacts with south-
western Anatolia .

Analyses of lithic raw materials used in the 
Aegean Mesolithic confirm the existence of sys-
tematic networks of marine contacts between 
islands . The Cyclades and the northern Sporades 
were supplied with Melian obsidian whose pro-
portion could be as much as half of an inventory; 
in the eastern part of the Aegean basin, besides 
Melian obsidian, also poorer quality obsidian 
from Ghiali was brought to islands . Both on Ghi-
ali and on Melos, obsidian was obtained from sec-
ondary sediments on the beaches – as the size of 
concretions and rolled cortex suggest . Melian ob-
sidian was also brought to the mainland . Artefacts 
from Melian obsidian occur at Mesolithic sites in 

fig. 11. Cyclope Cave, Gioura Island, Northern Sporades. 
Photograph by author.

fig. 13. Lemnos Island. View of the site of Ouriakos. 
Photograph by author.
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fig. 14. Ouriakos, Lemnos. Chipped stone industry (excavations by N. Efstratiou). Drawings by author.
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2014; Yalcinkaya et al. 2002). In the upper part of 
this sequence similar assemblages referred to as 
Antalyan (Kozłowski 1994), occur in the Terminal 
Pleistocene between layers VI (about 12 .000 calBC) 
and layer Ia1 (10 .000 – 9000 calBC) . The Early Holo-
cene layer 0 yielded an assemblage deriving from 
the Antalyan . Moreover, the continuation of this 
microblade technological tradition is supported by 
the sequence of the Beldibi Cave where  geometric 
microliths – albeit produced in the microburin 
technique – were recovered in the Early Holocene 
layer C, and in layer B – even in association with 
pottery (Bostanci 1965) . Thus, analogies with the 
region of Antalya indicate that the sites in Lemnos 
and at Gallipoli could be placed at the Pleistocene/
Holocene boundary . It is likely, however, that in 
Dryas III the island of Lemnos could have been 
connected by a land bridge with Anatolia (Perisso-
riatis/Conispoliatis 2003) .

In the northern Balkans and the Circum-
Pontic territory the continuity of Epipalaeolithic 
blade/bladelet industries with conical or pencil-
like cores can be seen . They co-occur with backed 
bladelets, microlithic end-scrapers and perfora-
tors . To the same province a few surface sites reg-
istered on the Black Sea coast of European Turkey 

back, shaped by steep, often bipolar, retouch but 
without the use of microburin technique (fig.	14) . 
Among other tools are end-scrapers, mostly short, 
and atypical burins (Efstratiou et al . 2014) . Surface 
sites with similar inventories are very frequent on 
Lemnos, notably in the region of Fyssini . All the 
sites used local flint, opalites and jasper.

A similar lithic tradition in the southern 
promontory of the Gallipoli Peninsula was re-
corded at the surface site of Ucdütlar (excava-
tions by O. Özbek), represented by surface finds 
mixed with the Middle-Upper Palaeolithic arte-
facts . The industry from the Pleistocene/Holocene 
boundary at Ucdütlar is based on microlithisa-
tion and the production of bladelets or flakes 
from single-platform or change-of-orientation 
cores . Tools are predominantly short end-scrap-
ers; backed microlithis – straight or segmentoli-
dal – are much less numerous, and truncations 
are few (fig.	15) .

We have only one radiometric determina-
tion for northern Aegean industries (Ouriakos – 
lowermost part 10 .457–10 .198 calBC), but close 
analogies can be pointed out with dated sites in 
south-western Anatolia, most importantly with 
the sequence in the Ökuzini Cave (Efstratiou et al . 

fig. 15. Ucdütlar, Gallipoli Peninsula. Chipped stone industry (excavations by O. Özbek). Drawings by author.
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gathering (Pistacia nuts, Prunus) is evidenced by 
macroremains . In phase VIII (8023 – 7424 calBC) 
this diet changes conspicuously as tuna fishing be-
came most important (20 – 40% of all bones), also 
cervids and wild boar were important game . Si-
multaneously, concentrations of land snails were 
registered; plant macroremains are fewer . In 
phase IX (7429 – 6829 calBC), in turn, large quanti-
ties of shells of Carithium	vulgatum evidence that 
molluscs were collected, while tuna fishing is less 
important . Finally, beginnings of food-producing 
economy appear in phase X – the last phase of the 
Mesolithic sequence from Franchthi (see below) .

In respect of subsistence economy the 
Sarakenos Cave in Boeotia, where the entire Mes-
olithic layer 4 (7651 – 7028 calBC) shows bird (pi-
geon, starling) and small mammals and also occa-
sionally hare hunting, is completely different from 
the Franchthi Cave .

The economy of Mesolithic populations in the 
Aegean islands was determined by the environ-
ment differing from that on the continent, first of 
all by the absence of large mammals . The subsist-
ence economy of the inhabitants of the Mesolithic 
settlement at Maroulas (Sampson et al . 2010), dat-
ed to the first half of the 9th mill . calBC (Facorellis 
et al . 2010), has been most fully reconstructed .

In the diet of the inhabitants of Maroulas 
foraging played an important role, especially the 
gathering of snails of Helix	figulina species . Fishing 
was also practiced, both the species that migrated 
seasonally (tuna) as well as inshore fish such as 
morays/conger eels, groupers and scorpion fish 
(Mylona 2010) . The presence of numerous grind-
ing stones indicate that plant foods were also of 
considerable importance . The evidence for the 
domestication of pigs is still controversial, but the 
presence of pigs on the island is best explained by 
anthropogenic factors (Trantalidou 2010) .

A similar structure of subsistence is evidenced 
by remains from Mesolithic layers in the Cyclope 
Cave on the island of Gioura, dated 8550 – 7200 
calBC (Sampson et al . 2003) . Fishing was the sta-
ple diet (Sparidae, Scombridae, Serranidae) (Pow-
ell 2003); animal domestication (semi-wild goats) 
(Trantalidou 2003), also the presence of suids, and 
bird hunting (Shearwater Manx, bustard) (Mylona 
2003) are also evidenced .

can be ascribed (Ağaçlı, Gümüşdere, Domali) (Gat-
sov/Özdogan 1994) .

We should be aware of the fact that the pic-
ture of the coastal settlement in the Early Holo-
cene (both on the continent and on the islands) is 
incomplete because the post-Pleistocene sea trans-
gression was lower than the present day sea lev-
el . In the Mesolithic the shoreline was about 35m 
lower than today, and therefore a number of sites 
situated on the Mesolithic beaches are now sub-
merged . The subaquatic observations in the vicini-
ty of Mesolithic sites, e .g . near the site of Maroulas 
on Kythnos (burial places cut out in the rock) and 
in the vicinity of the Cyclope Cave on the island of 
Gioura have confirmed the existence of such sites.

Subsistence Economy of the Mesolithic and 
the Aegean Basin

The tendencies in the exploitation of the environ-
ment in the Early Mesolithic of the Aegean basin 
reveal differences between inland and island sites .

Detailed studies of the sequence of the Late 
Palaeolithic (layers III’ – II) and the Mesolithic (lay-
ers 5a, 5, 3) in the Klissoura Cave 1 (Starkovich 
2012; 2014) have shown that the expansion of the 
present-day Mediterranean forest environment 
at the beginning of the Holocene (Tzedakis 1994; 
1999) induced modifications in the tendencies in 
the subsistence economy that had operated up 
until then . Generally, the most productive small 
prey (i .e . hare and partridge) was heavily used 

– as evidenced by the higher NISP index of small 
game as compared to large game in Mesolithic lay-
ers (Starkovich 2014, tab . I) . This tendency is also 
registered at other Mesolithic sites in Greece (e .g . 
in the Franchthi Cave) where low rank animals as 
hare, birds, and especially fish were favored by 
Mesolithic hunter-foragers (Payne 1975b; Stiner/
Monro 2011) .

In the Franchthi Cave the Mesolithic phases 
show a variability of subsistence economy (Samp-
son et al . 2010) . Phase VII (8971–7924 calBC) is 
dominated by hunting large mammals such as 
cervids, caprids, suids and smaller game such as 
fox and hare . Game was supplemented with birds, 
marine molluscs (Cyclope	neritea) whereas snails 
(Helix	figulina) played a relatively small role . Plant 
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fig. 16. Maroulas, Kythnos. Map of the excavated area with stone structures (after Sampson et al. 2010).
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fig. 17. Maroulas, Kythnos. Round stone house (acc. to Sampson et al. 2010).

fig. 18. Maroulas, Kythnos. Burials under stone pavement 
(acc. to Sampson et al. 2010).
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(fig.	17),
 •  sequences of floors which is indicative of re-uti-

lization of dwelling structures and durability of 
building sites; in the intervals in the occupation 
of a location the dwellings functioned as shell 
middens,

 •  burials underneath floors and next to dwellings 
(fig.	18),

 •  the presence of a variety of ground stone imple-
ments used for crushing mineral dyes and plant 
foods . Besides grinding stones also stone vessels 
occurred (fig.	19) .

A controversial issue is the evidence for pig do-
mestication, although it is highly likely – in the 
case of the Cyclades – that semi-domesticated pigs 
were imported to islands (Trantalidou 2010) .

Early Mesolithic elements in the ‘Neolithic 
package’ may have persisted in the Aegean islands 
until the Late Mesolithic . For example, the young-
er layers of the sequence in the Cyclope Cave on 
the island of Gioura (Sampson 2008; Kaczanow-

Innovations in the Mesolithic of the Aegean 
Basin and their Origins

As we have already said, in the Early Mesolithic  
of the Aegean basin (second half of the 9th mill . 
calBC) economic innovations appear that can be 
regarded as elements of the Neolithic package . 
There are:
 •  a semi-settled way of life documented by the du-

rability of occupation of settlement locations e .g . 
at Maroulas on Kythnos (fig.	16) . Regretfully, sea-
sonality indicators for these sites are uncertain, 
and we are unable to determine the duration of 
particular episodes of site occupation . Seasonal-
ity of fishing, e.g. at Maroulas, may possibly indi-
cate spring or early summer (Trantalidou 2010), 
but occupation in other periods of the year e .g . 
throughout summer, is also likely,

 •  architecture on a round plan, with stone founda-
tions and floors from stone tiles sometimes care-
fully fitted (by hammering along the tile edges) 

fig. 19. Maroulas, Kythnos. Ground stone artefacts. 1,2 – fragments of stone vessels (metamorphic shale), 3 – cylindrical 
pestle (metamorphic shale), 4 – handstone (quartzite) (acc. to Sampson et al. 2010).
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be considerable . So far palaeogenetic analyses of 
the population of Aegean swine have not been done . 
Thus we are unable to determine their origins and 
relation to the population of swine that – most prob-
ably – were brought from the Near East along the 
route north of the Black Sea (Larson et al . 2007) .

Even more controversial is the presence of 
semi-domesticated caprids in the Mesolithic lay-
ers in the Cyclope Cave . We should bear in mind 
that the quantity of caprid bones in the Mesolithic 
layers is very small, while individual animals are 
larger than those in the Neolithic layers . Moreover, 
the stratigraphy of the interface between the Mes-
olithic and the Neolithic layers causes some con-
troversies . Thus, C . Trantalidou’s (2003) hypothesis 

ska/Kozłowski 2008) have been dated to the end of 
the 9th mill . calBC and the 9th/8th mill . calBC transi-
tion yielded bones of pigs that lived – just as in the 
Early Mesolithic – in a semi-free state (Trantalidou 
2003) . We can say with all certainty that they had 
been imported to the island by its Mesolithic in-
habitants, probably as early as in the Early Meso-
lithic (the first half of the 9th mill . calBC) .

C. Trantalidou (2003, 150) assumes that ‘suids, 
having no animal predators, were attracted to the 
settlement by rotting fish, thereby making them-
selves more accessible to hunters’ . It should be 
stressed that the size of pigs both at Maroulas and 
in the Cyclope Cave sequence diminished in time, 
although within a single population variability can 

fig. 20. Nissi Beach, Cyprus. Lithic artefacts from reconstructed pebble-flake assemblage (Kaczanowska/Kozłowski 2014).
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ponents of the Aegean Mesolithic (e .g . stone archi-
tecture, ground stone implements) could be the 
effect of contacts with Cyprus and the Near East . 
Moreover, the occurrence of a ‘western episode’ 
on Cyprus between the Aspros type Epipalaeo-
lithic (Ammerman 2010; Ammerman et al . 2007; 
Ammerman et al . 2008) and the PPNA, for example 
from Klimonas (Knapp 2010), probably in the mid-
dle of the 9th mill. calBC, confirms the hypothesis 
about Near East–Aegean contacts. The ‘western ep-
isode’ is documented by the pebble-flake industry 
from Nissi Beach (Ammerman 2010; Kaczanow-
ska/Kozłowski 2014). This industry shows a num-
ber of similarities with assemblages of the Aegean 
Mesolithic such as the presence of arched backed 

about selective cross-breeding to achieve domesti-
cation must be approached with caution .

The presence of elements of the ‘Neolithic 
package’ in the Mesolithic communities in the 
Aegean islands (Cyclades, northern Sporades) al-
ready in the first half of the 9th mill . calBC allows 
to take early contacts between the Aegean and the 
Near East for granted . Particularly strong links ex-
isted between Anatolia and Cyprus where in the 
second half of the 9th mill . calBC Pre-Pottery Neo-
lithic A (PPNA) units were replaced by Pre-Pottery 
Neolithic B (PPNB) . The PPNA on Cyprus exhibits 
a number of features of the ‘Neolithic package’, 
although not all . For example, domestication of 
cereals was absent . A number of progressive com-

fig. 21. Knossos, Crete. Lithic artefacts from layer X (Kaczanowska/Kozłowski 2011).
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farming-breeding economy, although the frequen-
cy of cereals points, rather, to selective ‘adoption 
through exchange’ (Perlès 2001, 48) . For these rea-
sons, the ‘Aceramic Neolithic’ from Franchthi can-
not be regarded as a proof of a local evolution of 
Mesolithic foraging economy into a fully fledged 
Neolithic .

The issue of the ‘Aceramic Neolithic’ is also 
pertinent on Crete, notably in layer X from Knos-
sos, dated at the second half of the 8th mill . calBC 
(Evans 1994) . The assemblage from layer X has 
no clear Mesolithic antecedents on Crete . For ex-
ample, the sites in the Plakias region, believed to 
be Mesolithic (Strasser et al . 2010) display no tech-
no-morphological features in common with the 

‘A ceramic Neolithic’ from Knossos. On the other hand, 
the assemblage from layer X shares a number of 
characteristic features with the ‘Aegean Mesolithic’ 
(Kaczanowska/Kozłowski 2011) which, despite the 
chronological hiatus, continue into the Ceramic 
Neolithic (Early Neolithic I) from layer IX . Links 
of the ‘Aceramic Neolithic’ from Knossos with the 
Aegean Mesolithic are documented by the high 
frequency of Melian obsidian at Knossos (69 .7%) 
accompanied by local siliceous rocks . A trait in 
common with the Aegean Mesolithic is the major 
role of splintered technique and the presence of, 
predominantly, flake tools such as notched-dentic-
ulated and backed implements (fig.	21) . 

The elements of food-producing economy in 
the ‘Aceramic Neolithic’ at Knossos have been at-
tested by finds from layer X (investigations by Ev-
ans) (Evans 1994) and from spits 38, 39 (investiga-
tions by N . Efstratiou) (Efstratiou 2005; Efstratiou 
et al . 2004) . Domesticated livestock (domesticated 
elsewhere – not on Crete: ovicaprids, pigs, dogs), 
also cultivated cereals (Triticum sp .) and legumes 
(Pisium sp .), were imported from the Near East . 
Moreover, almonds (Amagdylus	 communis) and 
figs (Ficus carica) were collected .

Conclusions

In this paper we have contrasted the evolution 
of the Early Holocene Mesolithic units in the ter-
ritory of eastern Greece, that were rooted in the 
Epigravettian tradition with influences from the 
central and western Mediterranean, and the ap-

pieces, denticulated and notched tools, side-scrap-
ers, and splintered technique (fig.	20) .

The ‘Full Package’ of the Neolithic Subsistence 
in the Aegean Basin

Investigations so far have not confirmed the hy-
pothesis of the existence of a Pre-Ceramic Neolith-
ic in the Aegean basin, which is claimed to have 
derived directly from technological and economic 
traditions of the eastern Mediterranean Pre-Ce-
ramic Neolithic . C . Perlès (2001) has correctly as-
cribed these sites to the Initial Phase of the Ceram-
ic Neolithic .

Only two sites, both in the Aegean basin, be-
long to ‘Aceramic’ assemblages with the full ‘Neo-
lithic package’ namely: the Franchthi Cave (‘grey 
clay’ level – described sometimes as the ‘Preceram-
ic Neolithic’ or the ‘Franchthi Ceramic Interphase 
0/1’, possibly as ‘Initial Neolithic’) (Perlès 2001), 
and Knossos (level X) (Evans 1971; Conolly 2008; 
Kaczanowska/Kozłowski 2012; Efstratiou 2005).

In the Franchthi Cave the ‘Aceramic’ level is 
stratified in between the series of the Early to Late 
Mesolithic (dated from the 9th to the middle of the 
8th mill . calBC) and the Early Neolithic occupation 
(Franchthi Ceramic Phase dated to the middle of 
7th mill . calBC) (Perlès 1990; 2001) . Additionally, 
the continuity with the Mesolithic is indicated by 
the occupation of the same space within the Cave 
(while the Ceramic Neolithic was found at the 
neighbouring site of Paralia on the coast of the 
sea), the same wild plants that were gathered in 
the Mesolithic (Hansen 1991) and the same marine 
molluscs species (Shackelton 1987) . Among the im-
portant indicators of the ‘Neolithic package’ in the 
grey clay layer is first of all, a dramatic increase 
in the proportion of domesticated caprids (Payne 
1975a) . Pig bones also occur, but they are not nu-
merous and the status of pigs is uncertain . Em-
mer wheat (Triticum turgidum ssp . Dicoccum) and 
two-row barley (Hordeum vulgare ssp . Distichum) 
grain occurs documenting either cultivation or 
possibly, exchange (Hansen 1991) of these species 
that had not been the result of local domestication 
of wild cereals. We can thus assume that in the ‘Ac-
eramic Neolithic’ the inhabitants of the Franchthi 
Cave were acquainted with all the elements of the 
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pearance of Mesolithic units in the Aegean is-
lands as the consequence of early voyaging in the 
Mediterranean. The ‘Aegean Mesolithic’ exhibits 
a number of differences in comparison with the 
continental Mesolithic such as a major role of 
flake technique, the importance of denticulated-
notched tools, limited production of geometric 
microliths, also from flakes, mainly arched backed 
pieces, and a greater role of splintered technique .

In all the sites of the Aegean Mesolithic Me-
lian obsidian and obsidian from Ghiali were used . 
Their presence documents systematic contacts in 
between islands. As early as the first half of the 
9th mill. calBC the diet of Mesolithic foragers/fish-
ers/small game hunters was enriched by a greater 
component of plant foods (the presence of grind-
ing implements in the equipment of inhabitants) 
and the import of animals (goat and swine) to the 
islands probably in a proto-domestication stage . 
In consequence, the premises of a semi-sedentary 
way of life can be seen with stone architecture 

and burials beneath house floors. These innova-
tions are interpreted as the effect of over-sea con-
tacts with the Pre-Pottery-Neolithic communities 
on Cyprus . The final outcome of these contacts 
was the appearance of the full Neolithic package 
in some groups of the Aegean Mesolithic popula-
tion (Franchthi, phase X, Knossos layer X) which 
had taken place before the beginnings of the Ce-
ramic Neolithic . In conclusion, we can assert that 
the neolithisation in the Aegean basin is associ-
ated with marine contacts: this was a multi-phase 
phenomenon much earlier than the initials of the 
Ceramic Neolithic in continental Greece .
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Problems of the Transition from Mesolithic  
to Neolithic in Bulgaria

The lack of archaeological evidence from the peri-
od between the 9th and the 7th mill . BC poses a prob-
lem for the understanding of the transition from 
Mesolithic to Neolithic in this region . At present 
the youngest available absolute date for the Pal-
aeolithic comes from the Kozarnika cave in north-
western Bulgaria. ‘Les dates 14 C sur charbon de 
bois ont donné pour la couche 3a: 11 .490±120 BP 
(Gif-109911/GifA-98346) et 11 .550±100 BP (Gif-
10990/GifA-98345)’ (Sirakov et al . 2007, 131–144) .

The earliest radiometric dates for the Neolith-
ic are at the end of the 7th mill . BC, leaving a gap 
of about 2000 years for archaeological and paleo 
environmental research . Up to now, there is only 
one lithic collection, albeit without reliable strati-
graphic context, which was obtained in the sand 
dune area in the reserve ‘Dikilitash’ not far from 
the shore of the Black Sea . Only this material from 
Dikilitash can be related to the period of the tran-
sition from Mesolithic/Epipalaeolithic to the Neo-
lithic . Based on this collection’s technology and 

typology it has been related to the Iron Gate Epi-
Tardigravettien assemblages (Gatsov 2009) .

As for Early Neolithic finds, they all lay in vir-
gin soil and no traces connected to the Mesolithic/
Neolithic transition have been recorded anywhere . 
The Early Neolithic chipped stone assemblages dis-
play totally different characteristics concerning 
detachment techniques, typology and systems of 
supply and procurement . In our opinion, the main 
reason for the lack of Mesolithic sites is the lack of 
research .

The Earliest Neolithic Assemblages in Central 
North-Western Anatolia

In recent years, due to the salvage excavations 
conducted by Turan Efe, lithic artefacts from the 
settlement of Keçiçayırı in the Eskişehir region 
have been excavated . According to the excavator 
the finds date into the Pre-and Early Neolithic and 
Late Chalcolithic periods, while some Roman set-
tlement remains were unearthed as well (Gatsov/
Nedelcheva 2011, 89–96; Efe et al . 2012, 227–236) . 
Amongst the material from this site some pieces 
deserve attention, such as a core with two oppo-
site platforms (fig.	1.1), chipped disks of tabular 
flint (fig.	1.3) and fragments of leaf points (fig.	1.2) .

ivaN gatSov aNd petraNka Nedelcheva

The Mesolithic/Neolithic Transition  
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fig. 1. Keçiçayırı: 1- core specimen with two opposite platform; 2- fragment of leaf points; 3- chipped disks on tabular flint.
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of production in relatively small bullet cores . De-
tachment with a use of levers is rarely detectable 
instead . The typological repertoire seems rather 
uniform, featuring mainly flat circular and semi-
circular ended scrapers (fig.	2.3), thick and macro-
scrapers (fig.	2.6b), characteristic blade perforators 
and drills (fig.	2.4;	2.6a) and trapezes (fig.	2.2) .

Last but not least, the problem of the origin 
and distribution of bullet core technology has to 
be addressed . In Northwest Anatolia this technol-
ogy is spreading to the south and east of the Mar-
mara See, while it is interesting that it does not 
extend to the north to Eastern Thrace and Bulgar-
ia . To the east this technology has been recorded 
in Central Anatolia and in the eastern half of the 
Fertile Crescent, at Nemerik, Upper or Northern 
Mesopotamia (Kozłowski/Aurenche 2005; Gatsov/
Nedelcheva 2011, 92) . Up to now, examples of bul-
let cores were not found on Cyprus, Crete or in 
mainland Greece and Macedonia (Naumov et al . 
2009, 81 f.; Kaczanowska/Kozłowski 2011, 67–87). 
The question, whether a specific region of origin 
for this technical tradition can be identified must 
remain unsolved .

At present only the lithic collections of the 
Ağaçlı group from the Turkish Black Sea shore 
could be considered as an indicator for an Epipal-
aeolithic/Mesolithic substratum (Gatsov/Özdoğan 
1994, 97–120) . The information about other kinds 
of finds provided recently by Mehmet Özdoğan 
(2014, 33–49) will certainly shed new light on this 
problem .

In the last years additional information was 
made available from the north-western Pontic re-
gion (Stanko 2009, 8–11; Stanko/Kiosak 2010, 27–
100; Gatsov 2013, 85–89) . Bullet core technology is 
a distinguished feature of two Mesolithic cultural 
units at Kukrek and Grebenyky .1 The first dates to 
the end of the Palaeolithic period and is character-
ised by the cores in question and ‘Kukrek inserts’ 
and ‘Kukrek burins’, burins on flakes. Retouched 
points, adjacent to an oblique truncation (Biagi/
Kiosak 2010, 24) are another part of Kukrek micro-
lithic industry . Typical for Grebenyky are, besides 
the conical and bullet cores, blade and flake end-
scrapers, notched blades, isosceles trapezes, miss-
ing in the lithic assemblages of the regions to the 

1 See also the contribution of Kiosak in this volume .

At this stage of the study, in the absence of a 
wider basis for comparison, it can only be stated 
that these artefacts are completely different from 
the bullet core technology recorded to the south 
and east of the Marmara Sea . Up to now it is very 
difficult to clearly distinguish between Pre-Pottery 
and Pottery Neolithic assemblages at Keçiçayırı. 
More information would be needed in order to 
formulate better defined borders between Pre-Pot-
tery and Pottery Neolithic at Keçiçayırı. As a pre-
liminary hypothesis, it may be assumed that the 
lithics from Keçiçayırı may eventually be dated to 
the time before the appearance of the first Pottery 
Neolithic .

Lithic Assemblages from 7th – 5th mill. BC in 
Eastern Thrace and in the Area South and East 
of the Marmara Sea – The Earliest Evidence

In the South and East Marmara regions the earliest 
evidence of human occupation is dated to the time 
between the first half of the 7th mill . BC and the 
very beginning of the 5th mill . BC . The beginning of 
Pottery Neolithic in this area seems to be connect-
ed with a very characteristic bullet core technol-
ogy that has been recorded at different sites, such 
as Çukuriçi Höyük, (Horejs 2012, 117–131), Ilıpınar, 
Fikirtepe, Pendik (Gatsov 2009), Barcın Höyük 
(Gatsov et . al . 2012, 129–137), (fig.	2.1), Aktopraklık 
(Karul 2011, 57–65), (fig.	2.5), Menteşe and Gülpi-
nar (Gatsov/Nedelcheva 2014, 416; Gatsov et al . 
2012, 129–137) . With this technological complex 
a number of problems, concerning for example 
its origin, its range of distribution, its technologi-
cal stability and the reasons for its disappearance, 
still remain unsolved .

Primarily bullet core technology can be consid-
ered as a supra regional phenomenon . Core reduc-
tion was performed mainly by pressure and punch-
ing . The pressure technique itself includes using a 
long crutch, hand-held baguette and holding the 
core with a grooved device, or a shoulder crutch 
with the core held in a grooved piece (Pelegrin 2012, 
467; 470 fig. 18.2; 471 fig. 18.3–4; 472 fig. 18.5; 473 
fig. 18.6; 474 fig. 18.7; 476 fig. 18.8; 479 fig. 18.11–
12) . These detachment techniques were applied to 
single platform conical cores for the production of 
blades and bladelets, resulting in the final stages 
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fig. 2. Barcin Höyük: 1- bullet core; 2- trapez; 3- semi-circular end-scraper; 4- drill; Aktopraklık: 5- bullet cores; 6a- drill;  
6b- macro end-scraper.
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south and east of the Marmara Sea (Biagi/Kiosak 
2010, 27) (fig.	3) . 

This new information about Mesolithic groups 
in the north-western Pontic region, including the 
new radiometric dates from Grebenyky, dates 
the beginning of this period to the second half of 
the 8th mill. BC (Бiаджi et al. 2008, 35). In conclu-
sion, the presently available results point to rather 
weak contacts among the Mesolithic groups from 
the north-western Pontic area and those in the re-
gions south and east of the Marmara Sea during 
the 7th and 6th mill . BC .

fig. 3. Map of the sites mentioned in the text (map by S. Fröhle and S. Wettengl).
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‘For a number of reasons, including reproduction, 
the behavior of humans and their nonhuman pri-
mate relatives needs to be broadly circumscribed in 
space.	Humans	(and	primates)	are	always	in	webs	
of	interaction	with	their	conspecific	neighbors	and	
their neighbors’ neighbors.’ (Wobst 2000, 221) .

‘Along	the	Pacific	coast	where	lived	small	nations	
that, even though speaking mutually unintelligible 
languages	(numbering	several	dozens),	were	trad-
ing	with	each	other.	 (...)	dentalia	shells	gathered	
only	in	the	Puget	Sound	and	north	of	it	were	much	
in	demand	in	California.	In	the	other	direction,	the	
mother-of-pearl, from abalone shells that came 
from	southern	California	was	traded	all	the	way	up	
to	the	British	Columbia	and	Alaska,	where	it	was	
used	in	making	jewellery	and	other	precious	objects.	
I have cited in The Naked Man	(...)	a	long	text	from	
Teit	on	 the	 intertribal	 fairs	held	on	 the	 lower	Co-
lumbia	as	well	as	inland,	a	text	that	draws	startling	
picture	 of	 commercial	 exchange	 among	 peoples	
sometimes very far removed from one another…‘ 
(Lévi-Strauss 1995, 179 f).

Abstract

Major environmental perturbations over the last 
glacial period, with considerable changes in sea 
levels, have significantly affected the spatial or-
ganization of Palaeolithic and Mesolithic hunter-
gatherer communities between the Balkans and 
Italy .1 For this reason, these regions are an ideal 
case for studying how different environmental 
factors could affect connectivity among human 
groups and rates of innovation . 

Italy and the Balkans are also key transitory 
regions for various dispersal events in the evo-
lutionary history of the European continent that 
brought different hominin taxa into Europe from 
the areas of Africa and south-western Asia. Yet, 
compared to various well-researched regional hot-
spots in central and western Europe, the picture 
of the Palaeolithic and Mesolithic adaptations re-

dušaN Boric� aNd emaNuela criStiaNi

Social Networks and Connectivity among 
the Palaeolithic and Mesolithic Foragers  
of the Balkans and Italy

1 We thank Dimitrij Mlekuž for the base map of the Bal-
kans and Italy used in this article, Paola Ucelli Gnesutta for 
her help with evidence from Settecanelle, and Robert Whal-
lon for the permission to adapt his drawing in our fig. 15. 
Dušan Borić thanks Raiko Krauss and Harald Floss for or-
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in Tübingen in May 2014 where a version of this text was 
presented .
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es that would open up the study of these early pe-
riods to new conceptual horizons .

Going beyond the focus on environmental 
constraints and social institutions in forager stud-
ies one could usefully utilize various paths provid-
ed by network theory and social network analysis 
(SNA), which allow us to sidestep the dichotomy 
between the structure and agency, society and in-
dividual through a multi-scalar approach to social 
reality (Gamble 1999) . The focus on SNA in social 
sciences has proved useful in conceptualizing and 
analysing the increasing complexity of personal 
and institutional relationships in the present-day 
context . Recent research emphasizes the antiquity 
and uniqueness of the social networking faculty 
in humans, singling out the aspect of co-operation 
in establishing ties with both kin and non-kin as a 
feature that must have been present in early hu-
mans (Apicella et al . 2012) . The core properties of 
social networks bridge past and present, simple 
and complex social contexts .

Regarding the development of hominin soci-
ality, anthropological research has shown that by 
300 .000 BC the neocortex of the brain was devel-
oped enough to maintain social relations with net-
works of around 120 and up to 150 people (Aiello/
Dunbar 1993; Dunbar 1996) . In this context, the 
question emerges about the type of communica-
tion mechanisms for the maintenance of such so-
cial networks, with the importance of rudimentary 
forms of language in order to transcend physical 
aspects of social ‘grooming’ through a kind of ‘vo-
cal grooming’ (Gamble 1999, 261) . The latter is also 
based on the antiquity of FOXP2 language gene 
(Krause et al . 2007) . Moreover, the Social Brain Hy-
pothesis predicates that novel cultural and biologi-
cal mechanisms were evolutionary responses to 
the increasing need to integrate more individuals 
and other social units (some of which are only in-
frequently encountered) into social networks that 
encompassed wider communities and dispersed 
social systems as the consequence of social com-
plexity (Gamble et al . 2011) . The expensive tissue 
hypothesis links these various strands of evidence 
for the evolutionary development of human (and 
generally primate) brains and suggests that the 
process of encephalization, i .e . the development 
of larger brains, seen as physiologically expen-
sive tissue, required higher protein intake derived 

mains coarse-grained in particular in the Balkans 
as a result of a historical research bias followed 
by unsettled recent history preventing the applica-
tion of new research methodologies . In this paper, 
we aim to highlight particular examples of connec-
tivity across large tracks of land during the Palaeo-
lithic and Mesolithic and to point out the potential 
that social network thinking has in the study of 
the Balkans and Italy .

Social Analysis in Hunter-Gatherers Studies:  
A Theoretical Context

Traditionally, in the scholarship dedicated to the 
study of early prehistoric periods, and in particu-
lar the Palaeolithic, interest has primarily been 
focused on taxonomic ordering of diagnostic ar-
tefact types, ecological/environmental aspects 
of the evidence and/or explanations that prefer 
broad evolutionary trends . Culture-historical, evo-
lutionary behavioural ecology, or Neo-Darwinian 
approaches (cf . Bettinger 1995) are the backdrop 
to such dominant agendas in this research field. 
The interest strongly remains to uncover decisive 
breaks or ‘missing links’, focusing on origins and 
revolutions as the main currency of invested de-
bates (Gamble 2007) .

Similarly, the study of social organization of 
forager communities has often been limited to the 
preconceived umbrella concept of band-level soci-
eties that are applied uniformly to most if not all 
forager societies worldwide and throughout hu-
man history, despite ethnographic evidence for a 
much larger array of organizational forms, which 
also must have characterised foraging societies of 
the past (Binford 2006) . Group-centred approach-
es in anthropological and sociological analysis of 
hunter-gatherer social contexts see human socie-
ties through an architectural metaphor of a given 
edifice with little space for individual agency to 
make a difference and within a stadial view of 
social evolution (Gamble 1999). Wobst argues, ‘re-
searchers of quite contrasting paradigms tend to 
perpetuate the same “environmental” bias in their 
presentation of forager data’ (Wobst 2011, 269) . 
These deeply rooted ways of looking at hunter-
gatherer societies in early prehistory hamper any 
potential for developing more nuanced approach-
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Environmental Changes, Population Size  
and Social Networks

Binford (1980) suggested archetypical movement 
strategies for foragers, splitting them into ‘collec-
tors’, i .e . logistically organized groups that move 
infrequently within a tethered pattern of mobil-
ity in contrast to ‘foragers’, i.e. groups character-
ised by a high degree of residential mobility who 
frequently relocate their camps . This dichotomy 
of ideal types rarely works as such and should be 
seen as a range, whereas a much wider spectrum 
of types and commitments to mobility should be 
envisaged . For example, there are documented 
forager groups that are residentially stable at the 
locus of concentrated and predictable resources 
(e.g., Heffley 1981; Kelly 1995; 2013) and network 
(social) mobility and informational mobility have 
recently been stressed by Whallon et al . (2011; 
cf . Whallon 2006) . While Binford emphasized the 
movement across landscapes as part of embedded 
procurement, i .e . primarily as part of subsistence-
oriented movements, one should also account 
with ‘non-utilitarian’ movements, such as those re-
lated to exchange, as in Bushmen’s !hxaro (Wiess-
ner 1982; cf . Whallon 2006; Whallon et al . 2011) . 
Subsequently, Whallon (2006, 262 f .) distinguished 
four types of mobility: residential mobility, logisti-
cal mobility, ‘network mobility’ (visiting kin and 
other socially significant others) and ‘information 
mobility’ (e .g ., visiting sacred sites, ritual and cer-
emonial movements), but stresses that one should 
not expect sharp boundaries between the charac-
ter of these theoretically differentiated types of 
mobility .

It seems reasonable to assume that among 
prehistoric hunter-gatherer societies, beyond in-
timate networks of ~five individuals (family unit) 
and effective networks of ~20 – 25 individuals 
(band), extended networks of up to 500 individuals 
corresponded to effective breeding units or tribal 
groups of a maximal band (Gamble 1999) . Within 
such maximal bands cultural practices were trans-
mitted, learned and shared, resulting in similari-
ties of technological know-hows and material cul-
ture styles . For instance, in such maximal bands 
exchanges of flint raw material at distances of up 
to 150 km were common . In these small-world-like 
societies strong ties depended on frequent face-to-

from largely carnivorous and generally higher 
quality dietary habits (Aiello/Wheeler 1995; Pow-
ell et al . 2010) . Concomitant changes must have en-
sued in patterns of resource procurement and life 
strategies in order to maintain these bigger brains 
(Foley/Lee 1996) .

Gamble (1999) has suggested three main lev-
els of personal networks that would apply to hom-
inin species in order to conceptualize the struc-
ture of hunter-gatherer social life: (a) intimate 
networks (~five individuals that can be equated 
with a nuclear family or any ‘significant others’) 
relying primarily on emotional resources in main-
taining relations; (b) effective networks (~20 – 25 
individuals that in the context of hunter-gather 
societies can be equated with minimal bands, 
thus corresponding to lineage and village groups) 
mobilizing emotional but also material and to 
a lesser extent symbolic/stylistic resources; and 
(c) extended networks (100 – 400 individuals that 
would correspond to effective breeding units or 
tribal groups of a maximum band comprising up 
to 500 individuals), which, while to lesser extent 
relying on emotional resources, often mobilize 
material and in particular symbolic/stylistic re-
sources. While in this way defined levels of social 
networks bear resemblance to the so-called magic 
numbers often used in understanding the demog-
raphy and defining institutions of hunter-gatherer 
studies grounded in various ethnographic exam-
ples around the world (Birdsell 1973; Kelly 1995; 
2013; Wobst 1974), Gamble’s approach calls for 
questioning of a group-based model of society as 
such, emphasizing the need to refocus our atten-
tion to the key role of individuals within social 
networks . Network theory analysis, which views 
social relationships in terms of nodes (individual 
actors within networks) and ties (representing 
relationships between the individuals), provides 
a methodological framework for a much needed 
novel approach to the study of social agency in 
Palaeolithic and Meso lithic archaeologies . Apart 
from Gamble’s (1999) pioneering works in advo-
cating this type of approach, there has been little 
dedicated attempt to apply network theory analy-
sis in the study of Palaeolithic and Mesolithic pe-
riods with some notable exceptions (Coward 2010; 
2013; Whallon 2006) .
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and social networks among large-brained homi-
nins . This author in particular emphasizes social 
emotions in dealing with others, such as shame, 
envy, jealousy and pride, which are the basic pre-
requirements for the existence of social institu-
tions. In his view, emotions are used ‘as a resource 
that can be amplified to strengthen social bonds’ 
(Gamble 2012, 19) .

A hypothesis could also be proposed that the 
establishment of extensive (‘global’) social net-
works and their maintenance since the start of the 
Upper Palaeolithic in Europe not only related to 
the rates at which novel behaviours spread, were 
adopted and developed, but also, more critically, 
to a widespread adoption and retention of certain 
innovations (cf . Davies 2012) . Evolutionary, popu-
lation-based models suggest that innovations are 
less likely to be selected and retained when pop-
ulation levels decline, which is often due to envi-
ronmental/climatic deteriorations (tab. 1) . In such 
models, a density of social networks is an impor-
tant factor in the spread of innovations (Shennan 
2001; Kuhn 2012; for a critique see Gamble 2012) . 
This population size, ‘too-few-trees/minds-in-the-
forest’ argument (Gamble 2012, 20), suggests that 
demographic effects of expansion and shrinking 
affect rates at which new and beneficial innova-
tions appear and spread regarding the accumula-
tion and retention of cultural skills . For instance, it 
is argued that cold phases caused the contraction 
of cultural diversity due to population decline and 
loss of cultural knowledge (e .g ., Shennan 2001; 
Powell et al . 2009) . These different factors are pos-
sibly linked but we often lack systematically col-
lected and analysed data of sufficient magnitude 
and diachronic depth to examine these different 
factors together .

Three more specific hypotheses can be sug-
gested taking into account demography, environ-
mental/climatic factors, rates of innovations, and 
social networks:
 –  Rates of innovation and culture change are ran-

dom, and were directly dependent on population 
size: high innovation rates are linked to periods 
of high population growth and vice versa;

 –  Even when population levels grew due to high 
resource availability, innovation rates declined;

 –  Despite low population size and/or environmen-
tal constraints, the strength of weak ties, which 

face encounters. Yet, around ~45.000 BC, with the 
start of the Upper Palaeolithic in Europe, and pos-
sibly related to the spread of Anatomically Mod-
ern Humans (AMH), the archaeological record in-
dicates an increasing importance of long distance 
connections beyond the territories of adjacent 
maximal bands (see below) . Evidence of exotic 
marine shells found over 200 km and up to 800 km 
from their place of origin, as well as similarities in 
cultural practices and forms of artefacts over large 
territories suggest movements of people, objects, 
and innovations . Why were such connections 
among distant communities established? One an-
swer to this question could be that it became im-
portant to establish regional networks as ‘safety 
nets’ in unpredictable and changing climates and 
environments (Whallon 2006) . In harsher land-
scapes we could assume larger hunter-gatherer 
territories . Through gift-giving, exchanges, cer-
emonies and rituals, people might have relied on 
what is in network theory (Borgatti/Halgin 2011) 
referred to as the strength of weak ties of mutual 
rights and obligations among individuals who are 
not frequently encountered and who do not share 
the same cultural traditions and styles .

But the argument about ‘safety nets’ might 
appear overly utilitarian, providing a retrospec-
tive understanding and justification of social and 
cultural practices in terms of practical reason . In 
this tradition of anthropological thought culture 
is understood as ‘constructed out of practical ac-
tion and interest, as guided by a kind of super-ra-
tionality’ (Sahlins 1976, 73) . According to this view, 
cultural practices, which govern exchanges of ‘ex-
otic’ items as well as patterns of resource procure-
ment and mobility, are reduced to ‘adaptive ad-
vantages’. Yet, collective forms of experience with 
shared representations often remain grounded in 
unreflected thought (Descola 2013, 74 f.) with the 
sociality of the human world always already being 
symbolically constituted along the grid of invari-
ants that universally structure human mind (e .g ., 
Lévi-Strauss 1987) .

An alternative explanation is that offered by 
Gamble (2012) who, taking a much longer evolu-
tionary view and building on the Social Brain Hy-
pothesis (e .g ., Dunbar 1996; Gamble et al . 2011), 
suggests the critical role of emotions in the crea-
tion and maintenance of larger social groupings 
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levels, must have significantly affected the spa-
tial organization of hunter-gatherer communi-
ties between the Balkans and Italy . It makes these 
regions an ideal case for studying how different 
environmental factors could affect connectiv-
ity among human groups and rates of innovation . 
The Balkans and Italy are also key transitory re-
gions for various dispersal events in the evolution-
ary history of the European continent that brought 
different hominin taxa into Europe from the areas 
of Africa and south-western Asia . These southern 
European provinces yielded the first evidence of 
cultural and cognitive novelties and human fossil 
remains that mark the emergence of Upper Pa-
laeolithic social contexts and behavioural and cul-
tural complexity on the European soil . Compared 
to various well-researched regional hotspots in 
central and western Europe, the picture of the Pa-
laeolithic and Mesolithic remains coarse-grained 
in particular in the Balkans as a result of historical 
research bias followed by unsettled recent history 
preventing the application of new research meth-
odologies .

Both the Balkans and Italy are character-
ized by Lower Palaeolithic records with both hu-
man remains and artefacts dated to more than 
half a million years ago (e .g ., Guadelli et al . 2005; 

served as ‘safety nets’, in social networks al-
lowed the spread of innovations due to high mo-
bility .

The methodological challenge remains how best 
to estimate population parameters in Early Prehis-
tory or measure rates of change and the diversifi-
cation of material culture forms (e .g ., through the 
development of stone artefacts typological catego-
ries) due to the low level of compatibility among 
different analysts . Hence, SNA is rarely applied 
in the study of network structures among forag-
ers (but see Coward 2013) . It is outside the scope 
of this paper to provide an analysis within a for-
mal framework of SNA in relation to a particular 
empirical case study . Instead, we aim to highlight 
particular examples of connectivity across large 
tracks of land during early prehistory and to point 
out the potential that social network thinking has 
in the study of two related areas of south-eastern 
Europe: the Balkans and Italy .

Early Balkan and Italian Prehistory:  
Archaeological Context

Major environmental perturbations over the last 
glacial period, with considerable changes in sea 

Environmental/
Archaeological proxies High innovation rates Low innovation rates 

Climate/
Environment

Sea-level changes; pollen 
diagrams; speleothems

High resource availability 
in different biotopes

Concentrated and patchy 
resources in harsh 
 environments

Population size/
density 

Numbers of radiocar-
bon dates; site densities; 
 thickness of arch . layers 
and artefact densities;  
diet breadth

Increase/high Decline/low

Material cul-
ture and land 
use strategies 

Techno-morphological 
properties of artefacts; 
techniques of hafting 
and use; faunal and plant 
remains

High diversity in tool 
forms and modalities of 
use; new ways of exploit-
ing resources

Low diversity in tool 
forms and land use 
 strategies (conservatism) 
over long periods of time

Social network 
properties

Movement of flint raw 
 materials; movement of 
shells and other ‘exotica’

High density networks of 
strong and weak ties

Isolated populations 
or connected beyond 
maximal band territories 
primarily through weak 
ties

tab. 1. Summary of expectations regarding high and low innovation rates linked to parameters measurable for the 
Palaeolithic and Mesolithic along with specific environmental and archaeological indicators.
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kans the best known is Bachokirian after the site 
of Bacho Kiro in Bulgaria (Kozłowski 2007) and 
in Italy Uluzzian, after the site of Grotta di Uluzzo, 
spread in the southcentral parts of the Peninsula 
and southern Greece . Associated with these as-
semblages are items of personal decoration in the 
form of perforated shells, teeth as well as tools 
made on osseous materials, seen as key elements 
of cognitive and behavioural modernity (Benazzi 
et al . 2011; Mussi 2002; Stiner 2010) . It has been 
argued that in the absence of affinities between 
these traditional industries and the preceding lo-
cal Mousterian Middle Palaeolithic traditions in 
the Balkans and Italy, the origin of these Levallois-
derived assemblages must be sought in the Near 
East where comparable examples can be found 
(Kozłowski 2004; 2007). While it is not easy to as-
sign straightforwardly a taxon to technological 
traits, the assumption was made that AMH could 
be associated with these transitional industries, 
also suggested by the most recent re-evaluation of 
human remains associated with Uluzzian levels 
from Grotta del Cavallo, dated to ~45 .000 – 43 .000 
cal BP (Benazzi et al . 2011) . It seems that these 
transitional industries are then followed by the 
further spread of the typical early Upper Palaeo-
lithic traditions of material culture traits known as 
Proto-Aurignacian and evolved Aurignacan . One 
of the typical Aurignacian traits is the appearance 
of split-base points on antler, which are very abun-
dant at some of the sites, and attest to the innova-
tions in hafting technology (Knecht 1993), which 
likely related to changes in hunting techniques . 
Yet, based on recently obtained direct radiocarbon 
accelerator mass spectrometry (henceforth AMS) 
dates on Neandertal human remains from Vindija 
in Croatia, redated to ~33 .000 – 32 .000 cal BP (High-
am et al . 2006), there is an overlap between these 
dates and those of the Initial/Early Upper Palaeo-
lithic elsewhere (Jöris et al . 2008) raising the possi-
bility for the co-existence of Neandertal and AMH 
populations in south-eastern Europe .

Further, the importance of the Danube River 
Basin in the dispersal of AMH across Europe is 
supported by both early dates for the start of the 
Upper Palaeolithic in central Europe (from ~42 .000 
cal BP [Conard/Bolus 2003; Higham et al . 2012]), as 
well as a number of AMH fossils with early radio-
carbon dates along the Danube in the south-west-

Kuhn 1995; Mussi 2002; Rink et al . 2013; Roksan-
dic et al . 2009; Sirakov et al . 2010; Stiner 1994) . 
There are also considerable Middle Palaeolithic 
records spread across both regions (e .g ., Darlas/
Mihailoviće 2008; Mussi 2002; Mihailović 2009; 
Peresani 2012; Richards et al . 2000; Rink et al . 
2002) . With regard to social networks in the Mid-
dle Palaeolithic of Italy and the Balkans, despite 
occasional evidence for longer stone raw material 
transfers, up to 100 km as shown by case studies 
from southern Italy (Spinapolice 2012) and Hun-
gary (Kozłowski 1994), and often related to the 
use of Levallois technique in the course of the 
later phases of the Middle Palaeolithic (Gamble 
1999, 265), local raw materials are the predomi-
nant component of knapped stone assemblages . 
Such local networks in raw material transfers did 
not often exceed distances of 15 – 20 km from the 
place of gathering/habitation/disposal . Mellars 
suggests that in the Middle Palaeolithic ‘variable 
degrees of social distance maintained between 
human populations’ led to ‘separate patterns of 
technological development’ (Mellars 1996, 355) . 
Neandertal populations largely dwelt within their 
immediate landscape of habit, i .e . within what 
Gamble defines as intimate and effective networks 
(see above) . In other words, Neandertal social life 
depended ‘on co-presence and the reaffirmation 
of bonds through regular contacts instilled in the 
practices of everyday life’ (Gamble 1999, 265). Yet, 
as with earlier hominins, fission and fusion pro-
cess for raw materials transport or communal 
hunt might have created an awareness of belong-
ing to larger communities . It also seems that any 
innovation and new behaviours might have been 
localized in particular regional zones due to the 
lack of ‘global’ networks (Davies 2012).

It is only with the start of the Upper Palaeo-
lithic that the recovered artefacts indicate the ex-
istence of cultural/stylistic links over much wider 
regions, suggesting the establishment of the first 
extended, ‘global’ social networks in Europe. The 
start of the Upper Palaeolithic in the Balkans and 
Italy has been for some time the matter of intense 
debate regarding the nature of the Middle to Up-
per Palaeolithic transition . In both regions, just 
before ~40 .000 cal BP, several so-called transitional 
lithic industries are known based on the largely 
Levallois-derived reduction sequences – in the Bal-
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si 2002) . One could see these Aurignacian groups 
as the earliest examples of extended social net-
works in Europe .

The evolved Aurignacian industries are gen-
erally followed by the Gravettian industries with 
backed blades and bladelets from ~28 .000 cal BP, 
although in Istria, Croatia (Šandalja II) and the 
Argolid, Greece (Klisoura Cave 1) the layers with 
Aurignacian type material might have endured 
up to ~28.000 BC (Karavanić 2003; Kozłowski 2008; 
Kuhn et al . 2010) . In the eastern Balkans, impor-
tant sequences documenting these time spans 
were found in Bulgaria at the sites of Bacho Kiro 
(Kozłowski 2004 and references therein), Temna-
ta (Kozłowski et al. 1992; Tsanova 2008) and Ko-
zarnika (Guadelli et al . 2008; Tsanova 2008) caves, 
with indications of gaps between the Aurignacian 
and Gravettian levels. Stratified Aurignacian and 
Gravettian levels were also found at the newly 
discovered site of Šalitrena Cave in the central Bal-
kans, dated to ~24.000 – 25.000 cal BP (Mihailović 
2008; Mihailović et al. 2011). With regard to the 
changing climatic conditions around this time, 
there were several short interstadial events be-
tween 28 .000 and 21 .000 cal BP while the ice ad-
vance accelerated after 25 .000 BC, leading to the 
Last Glacial Maximum (henceforth LGM) (22 .000 
BP±2000) (Alley et al . 2005) . These changes also 
led to the shrinking of the Adriatic Sea, opening 
a large land bridge, known as the Great Adriatic 
Plain, between Italy and the Balkans . It has been 
argued that the northern Adriatic Plain might 
have been a zone of high resource productivity 
(Miracle 2007; but see Mussi 2002, 312) . This newly 
gained territory and the worsening of environ-
mental conditions leading to the LGM might have 
prompted, at the peak of glacial conditions, actual 
movements of human populations from the Mid-
dle Danube Basin, where well-established Gravet-
tian communities are known (e .g ., at Willendorf II, 
Pavlovian sites), to the areas of southern Europe, 
with certain parts of the Balkans and Italy, and in 
particular the Great Adriatic Plain, serving as refu-
gia for both animal, plant and human communi-
ties .

While it remains difficult to substantiate the 
claim about the actual population movement dur-
ing this period it seems that important influences 
from the Middle Danube Basin reached both the 

ern Carpathian Mountains (Soficaru et al. 2006; 
Soficaru 2007). The earliest dated fossils comprise 
cranial remains of two individuals from Peștera 
cu Oase (in the Romanian hinterland of the Dan-
ube), which are among the oldest directly dated 
AMH remains from Europe (Trinkaus et al . 2013; 
Zilhão et al . 2007; cf . Higham et al . 2011; 2012) . In 
addition, the first traces of Initial/Early Upper Pal-
aeolithic human occupation contemporaneous 
with the Oase fossils have been found at Tabula 
Traiana Cave within the Danube Gorges region 
(Borić et al. 2012). This newly available chrono-
logical framework is also supported by the strati-
graphic position of tephra levels or the presence 
of shards from the widespread Campanian Ignim-
brite (CI) volcanic eruption dated to ~40 .000 cal BP, 
which originated in the Phlegrean Fields near pre-
sent-day Naples, representing an important chron-
ostratigraphic marker for various sites across Ita-
ly, south-eastern and eastern Europe (Lowe et al . 
2012) .

Recently re-evaluated evidence for the Palaeo-
lithic occupation of the Danube Basin in the north-
central Balkans (Baltean 2011; Bonsall et al . 2012) 
along with newly discovered and excavated sites 
(e.g., the site of Šalitrena Cave [Mihailović 2008; 
Mihailović et al. 2011]) suggests clustering of key 
Upper Palaeolithic sites in the Sava-Danube River 
corridors, as important transitory zones where the 
pace of cultural innovations might have been ac-
celerated due to the intensity of contact and com-
munication that over time resulted in the creation 
of extended social networks . The assumed rapid 
spread of Aurignacian industries across Europe 
suggests that probably natural corridors along riv-
er valleys and coasts must have been used . It has 
been suggested that one of the main Aurignacian 
routes reaching Italy was along the Sava River val-
ley through the present-day territories of Serbia, 
Bosnia and Croatia, into the territory of Slovenia, 
then along the northern Adriatic rim and farther 
westward along the Po Valley en route to western 
Europe . Along the route there are important con-
centrations of sites in the wider catchment of these 
transitory zones in south-eastern Europe (e .g ., Slo-
venia [Brodar/Osole 1979] and Istria [Balbo 2008; 
Malez 1979]), farther westwards in coastal Liguria, 
and generally along the coasts of the Tyrrhenian 
and Adriatic Seas in Italy (Higham et al . 2009; Mus-
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poraneous Late Epigravettian sites in Italy (e .g ., 
Cancellieri 2010), which we also explore in some 
detail below . The presence of Late Epigravettian 
clay figurines in the Adriatic Basin also suggests 
possible connections with the tradition found in 
central Europe (Farbstein et al . 2012) . These ex-
amples suggest long-distance connectivity across 
these adjacent regions of southern Europe and 
beyond at the end of the Pleistocene . The intersta-
dial conditions (Bølling/Allerød oscillations) lead-
ing to the melting of glaciers in the Alpine region, 
prompted a re-colonization of higher altitude lo-
cations by human groups in the Italian Alps from 

~15 .000 cal BP . At this time in the Prealps, simi-
larly to earlier examples from the Balkans, some 
of these groups start focusing on marmot hunting, 
with several specialized sites identified to date 
(Romandini et al . 2012) .

The start of the Holocene along with the 
amelioration of environmental conditions after 

~11 .600 cal BP, brought about the recovery of plant 
communities across these regions, fostering the 
growth of dense vegetation coverage (Willis 1994) . 
The inundation of the Great Adriatic Plain and 
various other coastal regions took place due to the 
onset of rapid late glacial warming from ~15 .000 
cal BP, causing the rise of sea levels . It has been ar-
gued that these developments significantly affect-
ed long distance connections across the Balkans 
and Italy and led to a relative insularity of forag-
ing communities in both regions in the course of 
the Early Mesolithic (~11 .600 – 9200 cal BP) . Such 
changes must have considerably affected the ter-
ritorial organization of Late Epigravettian groups 
(Whallon 2007a) . Evidence of Early Holocene ad-
aptations have been found in the Danube Gorges 
(Bonsall 2008; Borić 2011), Montenegro (Mihailović 
2007), southern Greece (Kozłowski/Kaczanowska 
2009), Thessaly (Kyparissi-Apostolika 2003), Istria 
(Miracle 1997) and on Adriatic islands, while the 
period is much better researched and known in 
Italy (Mussi 2002 and references therein) . Some 
have suggested a process of regionalization, with 
little evidence of long distance contacts, leading 
to socially ‘closed’ societies in the Early Meso-
lithic (Mihailović 2007). It also seems that distinct 
cultural/stylistic territories were established, on 
the one hand, in Italy and along the eastern Adri-
atic coast with the chronological succession of 

Balkans and Italy relating to the spread of techno-
morphological traits in lithic types characteris-
tic of the central European Gravettian traditions 
(Willendorf II layer 9 – Moravany – Banka – Nitra 
Čerman) (Kozłowski 2008). In particular, in the pe-
riod following the LGM, from around 23 .000 cal 
BP if not earlier (see below), across the Balkans 
and Italy one finds a specific typological category 
known as shouldered piece, which might have 
related to the development of new hafting tech-
niques, prompted by changes in hunting practic-
es . Shouldered pieces represent an unmistakable 
techno-functional and stylistic trait that defines 
the typical early phase of Epigravettian indus-
tries, with similarities across the Balkans and Italy 
(Whallon 1999) .

Our research at the site of Vrbička Cave (950 
masl) also suggests that in terms of land use strate-
gies, higher altitude locations in the Dinaric Alps 
started being utilized since the start of the LGM 
with the documented specialized marmot hunting 
sites (Borić et al. 2014a; Cristiani 2013; 2014). This 
is one of the earliest documented examples that 
testifies to the existence of a long-term evolution-
ary innovation in land use strategies referred to 
as broad spectrum economy, i .e . a move from ex-
clusive focus on large game hunting to small game 
species and in general a wider resource base .

During the Gravettian period, there are exam-
ples of raw material transfers over considerable 
distances . In the eastern Balkans, small quanti-
ties of non-local limnoquartzites were transported 
from the northern parts of the Carpathian Basin to 
Temnata Cave (Pawlikowski 1992), while possibly 
similar examples can be found in southern Apulia 
in Italy (Bietti/Cancellieri 2007) . Apart from lithic 
raw materials, the circulation of marine molluscs, 
such as Dentalia, Cyclope	neritea, etc ., is also at-
tested (Mussi 2002) . Such examples may indicate a 
significant degree of connectivity across these re-
gions over long distances . We will later come back 
to more detailed examples of these transfers .

The evidence for such connections further 
increases in the Late Epigravettian phase with 
general tendencies for the spread of Azilian char-
acteristics and microlithisation in the production 
of backed points for composite tools . There are 
further examples of the links between the Danube 
Gorges Epipalaeolithic sites and various contem-
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conditions in the course of the LGM . Such process-
es might have led to the patterning of archaeologi-
cal evidence that is referred to as ‘the shouldered 
point horizon’ (Kozłowski 2008, 9). This tool type 
represents an important fossil directeur for the 
period in these regions (fig.	2) . Importantly, this 
innovation is linked to changes in hunting prac-
tices, with the introduction of different hafting 
technological solutions for fixing arrows on thin-
ner shafts and allow for lighter and well balanced 
projectiles, arguably easier to produce than those 
with centrally placed stems, which are more frag-
ile . Such projectiles, used either with bows or 
spear-throwers, allowed for the targeting of prey 
at larger distances (Plisson/Geneste 1989) .

In northern Italy, industries with à cran pieces 
have been found at Grotta delle Arene Candide 
and Grotta dei Fanciulli in Liguria (Laplace 1964; 
1966) and at Grotta Paina in Veneto (Broglio et al . 
1993) . In the south-eastern part of the peninsula 
the key sequence is the site of Grotta Paglicci in 
Puglia, which has yielded the most complete Epi-
gravettian stratigraphic sequence for the wider 
Adriatic region (Mezzena/Palma di Cesnola 1967) . 
At Grotta Paglicci, shouldered pieces are found in 
Early Epigravettian layers (from layer 18 to 10) . 
The presence of shouldered pieces is also attested 
in the caves of Taurisano (Bietti 1979), Mura and 
Cipolliane in Salento, Grotta Niscemi and Cani-
cattini Bagni in Sicily, and Riparo del Romito in 
Calabria . This widespread distribution suggests 
that shouldered pieces are well established in 
all southern regions of Italy . Early Epigravettian 
cave settlements are known also in the Apennine 
Mountains, in Marche and Abruzzo regions . Shoul-
dered pieces are also found at the sites of Caver-
nette Falische (Mussi/Zampetti 1985), Grotta del 
Sambuco (Barra Incardona 1969), Cenciano Diruto 
(Pennacchioni/Tozzi 1984), and Grotta delle Sette-
cannelle (Ucelli Gnesutta/Cristiani 2014 and refer-
ences therein) in Lazio .

Some of the earliest sites with shouldered 
points in the Balkans are found in Istria, Croatia 
(Šandalja II with a date of 21.740±450 BP, Malez 
1979), Ovčja Jama in Slovenia (layers 3 and 4 with 
the date of 19 .540±500 BP, Osole 1962/1963) and 
Kastritsa in western Greece (level 19 with the 
date of 19 .900±370 BP, Bailey/Gamble 1990) . Re-
cent research at Vrbička Cave in western Monte-

the Sauveterrian (Early Mesolithic) and Castelno-
vian (Late Mesolithic) techno-complexes, and, on 
the other, the hinterland regions of the Balkans 
characterized by the continuation of Epigravet-
tian traditions (Kozłowski/Kaczanowska 2009). 
Yet, there are well-documented examples of long-
distance exchanges of symbolic items, such as 
marine shells, between the deep hinterland areas 
such as the Danube Gorges and various coastal re-
gions along the Adriatic (Cristiani/Borić 2012), re-
emphasizing the importance of riparian corridors 
(e.g., Borić 2011; Floss 2014). There is also evidence 
for a considerable increase in the use of osseous 
materials and the development of specific artefact 
forms, such as harpoons, across both regions .

This short overview has highlighted key de-
velopments across the Balkans and Italy in the 
course of early prehistory and it reveals the po-
tential of the proposed undertaking, which aims to 
explore two adjacent regions of southern Europe 
in which both climatic/environmental and socio-
cultural factors might have affected patterns of 
social organization of hunter-gatherer groups over 
millennia . This represents a largely untapped re-
source, as our current knowledge of these periods 
remains hampered by various preservation and 
research biases (especially in the Balkans) . In the 
following, we provide more specific examples of 
connectivity between the Balkans and Italy in the 
course of the Upper Palaeolithic and Mesolithic .

Shouldered Pieces

As previously mentioned, one particular techno-
logical innovation in knapped stone assemblages 
that appeared in the course of the Upper Palaeo-
lithic of both the Balkans and Italy are shouldered 
pieces (fig. 1) . These are most frequently points 
(pointes à cran), but other tool morphologies (e .g ., 
blades) are also found with recognizably tapered 
and retouched bases used for hafting . The appear-
ance of this innovation has often been associated 
with the Early Epigravettian period in the Balkans 
and Italy . It has been assumed that this innovation 
spread from Gravettian cultures of central Europe, 
possibly even as part of actual population move-
ments from central Europe into southern Europe-
an refugia at the time of the worsening of climatic 
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along with a need to establish a more accurate 
chronological scale for the appearance of this fos-
sil directeur in these two regions and determine 
likely links with the industries in the Middle Dan-
ube Basin . It has been suggested that it was the 
actual population movement into southern Euro-
pean refugia during the LGM that allowed for the 
spread of innovations in the form of shouldered 
pieces . An alternative or complementary expla-
nation could be that the spread of this particular 
hafting innovation as a possible improvement in 
hunting techniques was part of knowledge trans-
fers that were enabled by the existence of well-
connected social networks that might have in 
part been prompted by the worsening of the cli-
matic conditions with the onset of the LGM . One 
could envisage that the frequency of ‘arrhythmic’ 
processes of population contraction and disper-

negro reports one shouldered blade piece . This 
might currently be the earliest dated occurrence 
of shouldered pieces in the Balkans as the layer 
in which it was found is AMS-dated to 23 .120±160 
BP (OxA-27861), which calibrates to around 
28.000 – 27.000 cal BP (Borić et al. 2014a;  Cristiani 
2013; 2014), pushing the occurrence of this tool 
type in the Balkans to the Gravettian period in 
the context of the earliest backed industries of 
the region . Two shouldered pieces have also been 
found in the Gravettian levels of Šalitrena Cave in 
western Serbia and are said to date to the period 
25.000 – 24.000 cal BP (Mihailović 2008; Mihailović 
et al . 2011, 89) but the actual dates from this site 
have not been published yet .

Currently, there remains a need to better 
understand the occurrence of the ‘horizon with 
shouldered points’ across the Balkans and Italy 

fig. 1. Map showing the distribution of sites with shouldered points in the Balkans and Italy. Bathymetric contours show  
the drop of sea levels –110m during the LGM climax and –60m by the end of the Pleistocene.
1. Arene Candide; 2. Cala della Ossa; 3. Canicattini Bagni; 4. Cavernette Falische (Cenciano Diruto, Lattanzi, Sambuco);  
5. Cipolliane C; 6. Clemente Tronci; 7. Crvena Stijena, layer IX; 8. Fanciulli; 9. Kadar; 10. Kastritsa; 11. Kephalari; 12. Klissoura 
1, layer IIb; 13. Maurizio; 14. Mura; 15. Niscemi; 16. Orphei (Tchoutchoura); 17. Ovc�ja Jama; 18. Paglicci; 19. Paina; 20. Poggio 
alla Malva; 21. Romito; 22. Šalitrena; 23. Šandalja II; 24. Seidi; 25. Settecannelle; 26. Taurisano; 27. Vrbic�ka; 28. Zakajeni 
spodmol; 29. Županov spodmol.
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fig. 2. A selection of shouldered points from various Gravettian/Epigravettian sites in Italy and the Balkans.
1 – 5. Settecannelle; 6 – 10. Paglicci; 11 – 15. Paina; 16. Crvena Stijena; 17 – 18. Šandalja; 19 – 22. Kadar; 23 – 24. Kastritsa; 
25. Vrbic�ka; 26 – 28. Orphei; 29 – 30. Šalitrena; 31 – 35. Settecannelle.
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with three radiocarbon measurements relates to 
the early phase of the Bølling/Allerød interstadial, 
i .e . the period between ca . 15 .650 and 13 .490 cal BP 
(95% confidence). Layer 8 is dated with one char-
coal date only that calibrates to the range 13 .030 to 
11.760 cal BP (95% confidence), which falls into the 
duration of the Younger Dryas cold spell.

Examples of portable art come from two Final 
Epigravettian levels: layers 10 and 8 . Stone pebbles 
were in a number of instances incised with ‘natu-
ralistic’ depictions of aurochs . These layers also 
yielded incised bones with ‘structured geometric 
style’ and artefacts with ‘repetitive incisions’. One 
black-burnt bone object bore parallel rectilin-
ear incisions in combination with a zig-zag motif 
(fig.	5) . The decoration extends on the whole sur-
face leaving free only the central part . In this zone, 
a microscopic examination revealed that a grid of 
straight lines was traced at first in order to follow 
a preconceived decorative pattern for the rectilin-
ear motif . Three abstract motives are represented 
on the bone: a meander, an angular band, and a 
broken line . The meander is developed along the 
fractured edge and is incomplete . The preserved 
part is constituted of five parallel lines each very 
close to the other . The external line is deep and we 
can hypothesize that another similar line would 
have completed the drawing in the missing part . 
The angular band is a band of six lines, which 
form a 90-degree angle . Below this, the four cen-
tral lines close in pairs of two while the two exter-
nal lines open on the left and the right and frame 
a segment of the broken line (Ucelli Gnesutta/Cris-
tiani 2002) .

Comparisons regarding the style of both natu-
ralistic and geometric depictions can be made with 
other contemporaneous Palaeolithic sites in Italy, 
such as meandric motives found in Grotta Polesini 

sal across these regions during the Gravettian 
and Early Epigravettian periods might have in 
part contributed to the need for reliable social 
networks across long distances with transferabil-
ity of knowledge and know-hows between forager 
groups . In this context, the emergence and spread 
of a particular technological innovation is only an 
epiphenomenon of social arrangements that were 
at this time already in place beyond the territories 
of the adjacent regional bands .

Decorative Motifs

In the Late Epigravettian period, very similar ge-
ometric decorative motifs occur contemporane-
ously at sites separated by hundreds of kilome-
tres in the Balkans and Italy (fig.	3) . In Italy, the 
Epigravettian layers of Grotta delle Settecannelle 
in Lazio have yielded a rich assemblage of port-
able art, comprising more than 50 incised objects 
of stone, bone, and antler, some of which are tools . 
The stratigraphy of Settecannelle spans the period 
from the Early Epigravettian, characterised by the 
presence of an à cran phase to the Final Epigravet-
tian characterized by an industry dominated by 
short thumbnail-shaped scrapers of the Romanel-
lian type (Boschian/Ucelli Gnesutta 1995) . The 
chronology of the human occupation at the cave 
has been based on dates on charcoal from a se-
quence of hearths . There are seven charcoal dates 
that cover the Epigravettian period (tab.	2) . In fig.	4, 
calibrated ranges of these dates are compared to 
North Greenland (NGRIP) δ18Oice record and event 
stratigraphy . Despite a necessary caution regard-
ing the limited number of dates and relatively im-
precise conventional charcoal measurements, it 
is probable that the occupation of layer 10 dated 

    Layer        Context        Lab ID        Material   14C (uncal. BP)

 8 hearth GrN-15977 Charcoal 10570±260
10 hearth OZC-164 Charcoal 12050±150
10 hearth GrN-21847 Charcoal 12540±100
10 hearth OZC-163 Charcoal 12700±170

14 – 12 hearth OZC-165 Charcoal 15700±180
16 hearth OZC-166 Charcoal 16200±200
17 hearth GrN-21848 Charcoal 16620±210 

tab. 2. Existing charcoal dates from Grotta delle Settecannelle (after Ucelli Gnesutta/Cristiani 2002, footnote 1).
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fig. 3. Map showing the distribution of sites with Epigravettian engraved motifs in the Balkans and Italy. Bathymetric 
contours show the drop of sea levels –110m during the LGM climax and –60m by the end of the Pleistocene.
1. Cuina Turcului; 2. Fucino caves; 3. Paglicci; 4. Polesini; 5. Romito; 6. Settecannelle; 7. Tagliente.

fig. 4. Calibrated radiocarbon ranges from 
Epigravettian levels of Grotta delle Settecannelle. 
Dates are calibrated using OxCal v4.2.3 (Bronk 
Ramsey et al. 2013) and the IntCal09 dataset 
(Reimer et al. 2013); compared to North Greenland 
(NGRIP) δ18Oice record and event stratigraphy.
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fig. 5. Decorated bone from Settecannelle, layer 8, Lazio, Italy (after Ucelli Gnesutta/Cristiani 2002).
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of these Final Epigravettian layers where decora-
tive motifs appear at the two sites .

Epipaleolithic layers I and II at Cuina Turcu-
lui yielded several art objects with geometric mo-
tives (fig.	7) very similar to those found in the Final 
Epigravettian layers of Settecannelle . Apart from 
zig-zag lines found on a number of incised osseous 
objects, one bone object from layer I bears simi-
lar identical parallel meander-like lines to those 
found at Settecannelle .

Similarities between the Epigravettian levels 
of Cuina Turcului and Climente II in the Danube 
Gorges and Settecannelle are also found in their 
respective lithic industries, and include the pres-
ence of backed curved points and numerous cir-
cular thumbnail scrapers, backed blades and dou-
ble backed blades with inverse proximal retouch 
(Chirica 1999) . These techno-morphological traits 
are common for the Tardiglacial lithic industries 
across the central-eastern Mediterranean regions: 
southern France, Italy, and the Balkans (Broglio/
Kozłowski 1987; Kozłowski 1999). In addition, a 
similar range of ornamental beads made of ma-
rine gastropods, in particular Cyclope	neritea	(see 

in Lazio, Riparo Tagliente in Veneto, Fucino caves 
in Abruzzo, Grotta Paglicci in Apulia (Arrighi et al . 
2008; Arrighi 2012), Riparo del Romito in Calabria 
(Graziosi 1973; Grifoni Cremonesi 1998) . At these 
sites, both naturalistic incised animal depictions 
and geometric designs on portable objects are 
found, and both categories of ornamented objects 
are similar to those found at Settecannelle .

Farther afield, the style of incisions found at 
Settecannelle can also be associated with the ico-
nography found at the site of Cuina Turcului in 
the Danube Gorges area of present-day Romania 
(Mărgărit 2008; Păunescu 1970). Four charcoal 
dates come from Cuina Turcului layers I and II 
and the more recent AMS dates from layer II date 
human remains (tab.	3;	fig.	6) . A similar caution 
expressed about a limited number of charcoal 
dates from Settecannelle must apply here too . 
Layer I is dated with three dates that fall into the 
early phase of the Bølling/Allerød interstadial . The 
calibrated ranges of these three measurements 
are between 15.280 and 13.590 cal BP (95% confi-
dence) . Compared to the dates from Settecannelle, 
there is contemporaneity between the occupations 

fig. 6. Calibrated radiocarbon ranges from 
Epigravettian levels of Cuina Turcului. Dates are 
calibrated using OxCal v4.2.3 (Bronk Ramsey et 
al. 2013) and the IntCal09 dataset (Reimer et 
al. 2013); compared to North Greenland (NGRIP) 
δ18Oice record and event stratigraphy.
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periods, south-eastern European landscapes were 
not steppe lands as previously thought . Around 
40% of the total pollen comes from coniferous, 
needle-leaved tree types, such as pine (Pinus) . But 
there is also good evidence of the refugial survival 
of deciduous, broad-leaved species of trees, such 
as oak (Quercus) and hazel (Corylus), as small 
pockets in predominantly coniferous forests . In 
addition, south-facing slopes might have also pre-
served deciduous tree species . In particular, mid-
altitude, mountainous locations with higher levels 
of precipitation might have been favourable for 
the survival of forests, with low altitude locations 
being too dry and high altitude locations being too 
cold (Willis 1994; 1996; Willis/van Andel 2004) . All 
the same, traversing long distances across Tar-
diglacial landscapes of southern Europe might 
have been a considerably easier task than during 
the Early Holocene .

In addition, the lower sea levels in the Adri-
atic might have still allowed a short-cut commu-
nicative route from the Balkan hinterland when 
traversing across the northern half of the Great 
Adriatic Plain into Italy . These environmental and 
geographic factors, coupled with the need to main-
tain long-distance contacts, perhaps partly as safe-

below), as well as red deer canines were used at 
these two distant and broadly contemporaneous 
Late Epigravettian sites .

While some of these similarities between 
these regions must have stemmed from older 
shared cultural repertoires and can be interpreted 
as a consequence of branching cultural process-
es, striking similarities in decorative motifs used 
around the same time can hardly be explained by 
convergent and independent innovations in these 
two distant regions . The distance between Sette-
cannelle and Cuina Turcului is around 900 km as 
the crow flies and certainly longer taking into ac-
count geographic and other limitations and diffi-
culties in traveling . In our opinion, the observed 
similarities could better be explained by long-
distance connections along established social net-
works beyond adjacent maximal/regional band 
territories . During the periods in question, either 
during the Bølling/Allerød interstadial or in the 
course of the Younger Dryas, one should envis-
age relatively open and in places sparsely forest-
ed landscapes . It should be noted, however, that 
based on more recent syntheses of the pollen data, 
and additional direct dating of macro-charcoal re-
mains of identified tree species, during the glacial 

Layer Context Lab ID Material, 
species δ13C δ15N 14C (uncal. BP)

II
“Individual 1,”  
adult female,  
left humerus

OxA-
19203

Bone,  
Homo sapiens  – 19 .4 15 .2 10 .435±45  (uncorrected)

10 .003±71 (corrected) 

II
“Individual 2” (687), 
adult male?,  
25-35 yr, left ulna

OxA-
19202

Bone,  
Homo sapiens  – 19 .3 15 .2 10 .350±45  (uncorrected)

9918±71 (corrected)

II
depth 3 .68 – 3 .85 m, 
hearth at the base  
of the layer

Bln-802 Charcoal,  
Pinus sp .  –  – 10 .125±200

I
depth 6 .2 – 6 .4 m, 
hearth at the base  
of the layer

GrN-
12665 

Charcoal,  
Pinus sp .  –  – 11 .960±60

I
depth 6 .2 – 6 .4 m, 
hearth at the base  
of the layer

Bln-804 Charcoal,  
Pinus sp .  –  – 12 .050±120

I depth 5 .9  –  5 .95 m Bln-803 Charcoal,  
Pinus sp .  –  – 12 .600±120

tab. 3. Charcoal and AMS dates from Cuina Turcului (corrected and uncorrected values are given for the OxA- AMS dates 
after Bonsall et al. 2015, tab. 2; Bln- and GrN- dates after Pa�unescu 2000, 342).
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fig. 7. Decorated bones from Epigravettian levels at Cuina Turcului, the Danube Gorges, Romania (after Ma�rga�rit 2008, fig. 81; 
Pa�unescu 1970).
1. ornamented equid phalanx, layer II; 2 – 4. ornamented bones, layer I.
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more detailed typological level, Perlès defines dif-
ferent phases in the ornamental assemblage, with 
Homalopoma sanguineum characterizing both the 
Aurignacian and Gravettian ornamental phases, C.	
rustica being common in the Epigravettian phase 
and the appearance of perforated pebbles in as-
sociation with the Mesolithic (Perlès 2013, 287) . 
Remarkably, no changes in the repertoire of orna-
ments used are recognized in the transition from 
the Aurignacian to the Gravettian and, later, from 
the Epigravettian to the Mesolithic, although a re-
placement of population was suggested in both 
cases based on changes in the characteristics of 
lithic assemblages .

Beads made of Cyclope	 neritea gastropods 
represent one of the oldest types of ornamental 
beads used since the beginnings of the Upper Pa-
laeolithic in both the Balkans and Italy (figs.	8	–	9) . 
Examples from Franchthi (Douka et al . 2011) and 
Klissoura (Stiner 2010) caves in Greece show that 
C. neritea ornamental beads were found starting 
from the transitional (Uluzzian) and the earliest 
Upper Palaeolithic levels first in costal zones that 
were in the relative vicinity of the natural habi-
tats of this species . Similarly, a relative proximity 
of archaeological C.	neritea beads to the natural 
habitat of the species can be claimed in the case 
of a small number of ornaments made of this 
gastropod associated with the late Upper Palaeo-
lithic levels at the sites of Vela Spila on the island 
of Korčula (Cristiani et al. 2014a) and Vlakno Cave 
on the Dugi Otok island (Vujević/Parica 2009/2010), 
both in Croatia . At these two sites, several C.	rus-
tica beads appeared at this time too while their 
popularity peaks in the course of the Mesolithic 
(see below) . On the other hand, in the Balkans, the 
earliest currently known example of the spread of 
this type of beads into the hinterland over a con-
siderable distance of more than 400 km relates to 
their appearance in the previously discussed Epi-
gravettian levels at the site of Cuina Turculi in the 
Danube Gorges region of Romania (Mărgărit 2008, 
fig. 81; Păunescu 1970). As the crow flies, the dis-
tance of the Danube Gorges region to the Black Sea 
along the Danube is ca . 500 km, the shortest route 
to the southern Adriatic Sea is ca . 400 km, and to 
the northern Aegean Sea ca . 500 km .

In Italy, C.	neritea beads were found, among 
other sites, in occupation deposits of Riparo Mochi 

ty nets in unpredictable and harsh climatic con-
ditions among small-world societies (see above), 
could be a possible way to explain the existence of 
such long-distance connections during this period . 
But, as previously emphasized, connectivity need 
not be interpreted as stemming out of utilitar-
ian and rational motivations only . Admittedly, the 
chronological scale and relatively crude palaeoen-
vironmental proxies when comparing the tempo-
ral placement of decorative motifs from the two 
sites, Settecannelle and Cuina Turcului, remain 
coarse-grained, with a number of uncertainties re-
garding a detailed reconstruction of the context of 
the assumed interactions between the two distant 
regions . Future improvements of the chronologi-
cal and palaeoenvironmental frameworks would 
allow one to make firmer conclusions when at-
tempting to reconstruct the shape and density of 
late Epigravettian social networks across Italy and 
the Balkans .

Ornamental Beads

For a good reason, ornamental beads often play 
an important role in discussions about long-dis-
tance exchanges between different communities . 
Ornamental beads can be understood both as a 
powerful material objectification with symbolic 
connotations and an important element of visual 
information technologies due to their easy trans-
ferability and standardisation qualities (e .g ., Kuhn/
Stiner 2007; d’Errico/Vanhaeren 2007; Vanhaeren/
d’Errico 2006; White 2007) . Based on the long and 
continuous Palaeolithic to Mesolithic sequence at 
Franchthi Cave in Greece, recently Perlès (2013, 
296) has argued that ornamental traditions could 
be understood as reflections of long-term region-
al continuities rather than a reflection of chang-
es related to population replacements or social 
boundaries, and may operate on different scales of 
change from other categories of material culture 
(e .g ., lithics) . For instance, at Franchthi, ornaments 
show a remarkable stability over the long-term 
and, different from lithics, a limited spectrum of 
types was selected, with the predominance of Cy-
clope sp ., Columbella	 rustica and Dentalium sp . 
shells, while perforated teeth and bone ornaments 
are absent. Yet, on the medium-term scale and at a 



91Social Networks and Connectivity among the Palaeolithic and Mesolithic Foragers

dreds of Dentalium and several C.	neritea shell 
beads, and is dated to the Epipalaeolithic (Azilian) 
(Vanhaeren/d’Errico 2001; 2003) .

This apparent popularity of C.	neritea beads 
seems to have peaked primarily in Italy but also 
in the Balkans around the same time in the course 
of the Epigravettian period . This corresponds 
well with the previous discussion of decorative 
motifs that suggested long-distance connections 
between certain regions of Italy and the Balkans 
in the Late Upper Palaeolithic . On the other hand, 
some other Upper Palaeolithic sites in the Balkan 
hinterlands yielded only evidence of Dentalium 
shell ornaments, such as Gravettian levels at the 
site of Šalitrena Cave in Serbia (Mihailović 2007) 
and Badanj Rockshelter in Herzegowina (Whallon 
2007b) . Differently, at Mališina Stijena Rockshelter 
in northern Montenegro, two perforated speci-
mens of Nassarius gibbosulus were found in Late 

in the Balzi Rossi (Stiner 1999a), Grotta di Fumane 
(Fiocchi 1997), Riparo Tagliente (Gurioli 2006), and 
Biarzo (Cristiani 2013) . At S . Maria di Agnano in 
Puglia, C.	neritea ornaments were found associat-
ed with a Gravettian female burial (Giacobini 2006, 
173; Vacca/Coppola 1993) . The most notable exam-
ples are Late Epigravettian burials of two children 
(two and four years old) from Grotta dei Fanciulli, 
Liguria, with more than 1426 C.	neritea shell or-
naments found on the back of the deceased, un-
derneath the pelvic bones (Vanhaeren/d’Errico 
2003) . These burials are dated to a late phase of 
the Epigravettian (Henry-Gambier et al . 2001) . In 
the same region, at Arene Candide, the Gravettian 
burial Prince and several other Epigravettian buri-
als were adorned by different marine shell beads, 
among which were also very numerous C.	neritea 
(Cardini 1980) . At La Madeleine, in the Dordogne 
region, France, an infant was buried with hun-

fig. 8. Map showing the distribution of Upper Palaeolithic and Mesolithic sites with Cyclope neritea, ornamental beads in the 
Balkans and Italy. Bathymetric contours show the drop of sea levels –110m during the LGM climax and –60m by the end of 
the Pleistocene.
1. Arene Candide; 2. Biarzo; 3. Bombrini; 4. Continentza; 5. Continenza; 6. Cavallo; 7. Cuina Turcului; 8. Dalmeri; 9. Fanciulli; 
10. Ferrovia; 11. Franchthi; 12. Fumane; 13. Klissoura 1; 14. Mochi; 15. Ostrovul Banului; 16. Pradestel; 17. Pupic�ina; 
18. Romagnano III; 19. Romito; 20. Serratura; 21. S. Maria di Agnano; 22. Tagliente; 23. Vela Spila; 24. Vlakno; 25. Vlasac.
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be a genuine pattern of evidence that points to dia-
chronic changes in connectivity and consumption 
of ornamental beads . Similarly, major changes in 
the circulation of good quality flint raw materials 
coupled with concomitant technological choic-
es in the Balkans with the onset of the Holocene 
have been interpreted as the consequence of ‘the 
increasing forestation which blocked the access 
to some primary deposits, and … the increasing 
isolation of human groups in the Early Holocene’ 
(Kozłowski/Kozłowski 1982, 100; cf. Mihailović 
2007) . Indeed, at the start of the Holocene across 
the Balkans mixed deciduous woodland expanded 
quickly, showing overall similarities across the 
region in tree species composition, dominated by 
oak (Quercus), hazel (Corylus), lime (Tilia), and elm 
(Ulmus) (Willis 1994) . At present, available data 
for these earlier Mesolithic phases in the Danube 
Gorges and other hinterland regions in the Bal-
kans remain too limited for a more unequivocal 
answer regarding the character of connectivity be-
tween coastal and inland foragers .

Epigravettian layer 2 (Bogićević/Dimitrijević 2004; 
Radovanović 1986). Nassarius was also found 
at Vela Spila (Cristiani et al . 2014a) . Closer to the 
Adriatic coastal zone, one also finds Glycimeris 
shells in Gravettian/Epigravettian levels at Crvena 
Stijena Rockshelter in Montenegro and Vlakno 
Cave on Dugi Otok island in Croatia (Vujević/Par-
ica 2009/2010) . In addition, beads made from red 
deer vestigial canines remain popular for the most 
of this period and were found at a number of sites .

During the Early and Middle Mesolithic (ca . 
11 .500 – 9300 cal BP), C.	neritea beads disappeared 
from the archaeological record of the Mesolithic 
sites in the Danube Gorges region of the Balkans 
(Borić 2011) and Italy (Mussi 2002). In this re-
gion, ornamental beads have neither been associ-
ated with burials dated to these earlier Mesolithic 
phases nor with Early-Middle Mesolithic occupa-
tion levels. While this could be a reflection of a 
relatively patchy preservation and devastation of 
these levels at sites that were repeatedly used in 
later Mesolithic and Neolithic phases, it could also 

fig. 9. A selection of Cyclope neritea ornamental beads found in Italy and the Balkans.
1. Biarzo; 2. Tagliente; 3. Vela Spila; 4. Mochi; 5 – 9. Vlasac.
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coastal regions . At Vlasac, C.	rustica	beads were 
also found in the occupation deposits dated to ca . 
9000 – 8800 cal BP (Borić et al. 2014b). This may 
be a direct reflection of the rise in popularity of C.	
rustica beads in coastal regions of the Adriatic Sea 
and a wider Circum-Adriatic region (e .g ., Cristiani 
2012; Cristiani et al . 2014a) (figs.	10	–	11) . Around 
the same time, or somewhat later, towards the 
mid-9th mill . BP, several burials at the site of Vla-
sac yielded evidence of C.	neritea beads that were 
attached to the clothing of the deceased (Cristiani/
Borić 2012). In another, currently undated but pos-
sibly Late Mesolithic, context at the site of Ostrovul 
Banului a number of such beads were also found 
together as a set (Mărgărit 2008, fig. 104). Both at 
Vlasac and Ostovul Banului, C.	neritea specimens 
indicate a Late Mesolithic technological tradition 

There seems to have been an important 
change with the start of the Late Mesolithic in the 
Balkans, from around 9300 cal BP . The extent of 
long-distance connectivity is perhaps again best in-
ferred on the basis of the presence of ‘exotic’ orna-
ments in the Danube Gorges region . The Late Meso-
lithic deposits at the site of Vlasac yielded evidence 
of C.	rustica beads in association with inhumation 
Burial 49 (Borić 2011, 171 and references therein). 
In this context, it is particularly significant that 
Burial 49, one of only two nonlocal individuals at 
this site on the basis of strontium isotope analysis 
(Borić/Price 2013), is the only Late Mesolithic indi-
vidual at Vlasac that was associated with eleven 
C.	rustica beads, and may suggest that this possi-
ble female originated in areas outside the Danube 
Gorges, perhaps even from one of the mentioned 

fig. 10. Map showing the distribution of Epigravettian and Mesolithic sites with Columbella rustica ornamental beads in the 
Balkans and Italy. Bathymetric contours show the drop of sea levels –110m during the LGM climax and –60m by the end of 
the Pleistocene.
1. Arene Candide; 2. Biarzo; 3. Ciclami; 4. Crvena stijena; 5. Dalmeri; 6. Edera; 7. Fanciulli; 8. Franchthi; 9. Fumane; 10. Gaban; 
11. Klissoura1; 12. Lepenski Vir; 13. Mondeval de Sora; 14. Ovc�ja; 15. Plan de Frea; 16. Pradestel; 17. Pupic�ina; 18. Mochi; 
19. Pozzo; 20. Romagnano III; 21. Romanelli; 22. Šandalja II; 23. Šebrn; 24. Settecennelle; 25. S’Omu e S’Orku; 26. Soman; 
27. S. Maria di Agnano; 28. Tagliente; 29. Vatte di Zambana; 30. Vela Spila; 31. Villabruna; 32. Vlakno; 33. Vlasac; 34. Vruc�a; 
35. Zala.
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fig. 11. A selection of Columbella rustica ornamental beads found in Italy and the Balkans.
1 – 4. Vela Spila; 5. Vruc�a; 6 – 7. Vlasac; 8 – 12. Biarzo; 13 – 22. Pradestel.
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fig. 12. Types of cyprinid teeth ornamental beads found in the Danube Gorges region, Montenegro, Crimea and the Upper 
Danube region.
1. Vlasac; 2. Vrbic�ka; 3. Hohlenstein-Stadel (after Rigaud 2013); 4. Zamil-Koba I (after Kraynov 1940).



96 Dušan Boric� and Emanuela Cristiani

fig. 13. A reconstruction of cloak-type embroidered garment worn by adult females and children at Late Mesolithic Vlasac on 
the basis of ornaments’ distributions in Burials H2 and H297 (drawing: Mauro Cutrona).
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geal teeth turned into ornamental beads either by 
cuts/perforations made on the neck of the tooth or 
by unmodified suspension using red ochre stained 
treads (fig.	12) and resin are found sometimes in 
hundreds in association with Late Mesolithic buri-
als of both adults and children at the sites of Vlasac 
(Borić et al. 2014b; Cristiani/Borić 2012; Cristiani 
et al . 2014b) and Schela Cladovei (Bonsall 2008; 
Boroneanţ 1990). At Vlasac, these ornaments were 
found either on their own or in combination with 
C.	neritea and in one case with C.	rustica ornamen-
tal beads . These beads were sewn onto attires that 
covered the deceased and based on their distribu-
tion in burials such embroidery was in particular 
attached to the piece of clothing (a cloak?) that 
was lying beneath the deceased, i .e . the one that 
covered the back of the deceased or that served to 
wrap the body of the deceased (fig.	13) .

We have previously noted the curious absence 
of red deer vestigial canine ornaments in the Dan-
ube Gorges and the fact that this is perhaps re-
lated to the rise in popularity of carp teeth beads 
(Cristiani/Borić 2012, 3463). Red deer canine beads 
were widespread among Upper Palaeolithic and 
Mesolithic foragers of Eurasia and beyond and 
were also found in the Late Epipalaeolithic levels 
at Cuina Turcului and Climente II in the Danube 
Gorges but are completely absent for the duration 
of the Mesolithic in this region . There is a possibil-
ity that the same range of meanings held in rela-
tion to red deer teeth ornaments by various Meso-
lithic communities became ‘delegated’ to cyprinid 
teeth in this regional context . That a river animal’s 
body element was chosen as a source of material 
for ornaments for communities living along the 
big river should not be surprising . But it is also 
that to some extent cyprinid teeth can be seen 
to resemble red deer canines in shape regarding 
their appearance when sewed onto items of cloth-
ing . In addition, their anatomical position in the 
animal’s body, being ‘hidden’ within the body, i.e. 
invisible before opening the body of each respec-
tive animal might have been imbued with particu-
lar significance.

An enigma regarding the distribution of this 
type of ornaments becomes apparent by the exist-
ence of a suite of sites in southern Germany, found 
in the Upper Danube region, where cyprinid 
teeth were also found used as ornaments, albeit 

of shell modifications specific to the Danube Gorg-
es area that removed the body whorls of the shell 
in order to facilitate their fastening to garments 
(fig.	9), which is different from the pattern of per-
foration seen on Epipalaeolithic Cuina Turcului 
specimens (Cristiani/Borić 2012).

It seems that C.	neritea remained popular in 
both Franchthi (Perlès/Vanhaeren 2010) and Klis-
soura 1 (Stiner 2010) caves throughout the Meso-
lithic . However, no primary burials from Franch-
thi are associated with ornaments, and possible 
association of C.	neritea and Dentalium beads is 
only assumed for disarticulated remains of an in-
fant (Fr 401) and a three-to-six-year-old child (Fr 
414) (Cullen 1995, 277) . On the other hand, no C.	
neritea beads have been found in the Mesolithic 
levels of Vela Spila in Croatia where C.	rustica are 
the absolutely dominant gastropod species used 
for ornamental beads in the Mesolithic (Cristiani 
et al . 2014a) while there is only one C.	neritea bead 
found in an assemblage again dominated by C.	
rustica beads in the Mesolithic levels of Pupićina 
Cave in Croatia (Komšo 2006; Komšo/Vukosavljević 
2011, tab . 1) .

But it was not only ‘exotic’ marine bead orna-
ments that travelled over long distances . There is 
documented evidence of exchanges in ornaments 
at the distance of over 100 km between the coastal 
site of Pupićina Cave in Istria and the hinterland 
site of Zala Cave in Croatia . While C.	rustica beads, 
abundant in the Mesolithic levels of Pupićina Cave 
(n=90), were found in the Mesolithic levels of Zala 
Cave (n=nine), freshwater Lithoglyphus naticoides 
gastropods found in larger numbers at Zala Cave 
(n=35) were also reported at Pupićina Cave (n=six), 
possibly suggesting exchanges of ornaments and 
regular communication between coastal and in-
land foragers (Komšo/Vukosavljević 2011). In this 
particular case, it is likely that such exchanges 
and communication were taking place within the 
regional (‘tribal’) territories that might have corre-
sponded to the territories of ethnographic cultures 
(see below) .

Another example on non-marine ornamental 
beads that also seems to have traversed long dis-
tances relates to one particular type of ornament 
found in large quantities in the Danube Gorges 
region, where it appears with the start of the Late 
Mesolithic period . Cyprinid (carp species) pharyn-
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even more distant if one is to travel along the Dan-
ube course . Moreover, there are no other known 
Mesolithic sites between these two regions with 
cyprinid teeth ornaments . Finally, existing dates 
suggest that the use of these ornaments in the two 
regions was broadly contemporaneous .

The picture about the distribution of cyprinid 
teeth ornaments is further complicated by the ex-
istence of two other distant regions where cypri-
nid teeth ornaments have also been found . First, 
at the cave site of Zamil-Koba I in the Crimean 
Peninsula, two modified cyprinid teeth ornaments 
were associated with a skull burial found in a pit 
(62cm in diameter and 30cm deep) together with 
other human or animal postcranial bones, char-
coal and flint artefacts, indicating a Mesolithic 
context (Kraynov 1940, 14) (figs.	12,	14) . Unfortu-
nately, this context has not been dated directly so 
we could not be certain about the contemporane-

in smaller quantities than in the Danube Gorges 
area . Such ornaments were reported at the sites 
of Burghöhle von Dietfurt (Baden-Württemberg, 
Germany), Falkenstein Höhle (Bavaria, Germany), 
Probstfels (Baden-Württemberg, Germany), and 
Hohlenstein-Stadel (Baden-Württemberg, Ger-
many) (Rigaud, 2011; Rigaud et al . 2014; see also 
Rähle 1978; Völzing 1938; Wetzel 1938) (fig.	14) . 
At the site of Hohlenstein-Stadel these ornaments 
were associated with a secondary burial contain-
ing several disarticulated skulls, and might have 
been attached to some sort of headdress worn by 
the deceased who possibly suffered violent deaths . 
It is worth mentioning that use-wear and residue 
traces from both regions suggest that suspension 
techniques might have been similar despite differ-
ent technological choices/know-hows in creating 
perforations (Cristiani et al . 2014b) . These two re-
gions are some 1000 km apart as the crow flies and 

fig. 14. Map showing the distribution of Late Mesolithic sites with cyprinid pharyngeal ornamental beads in the Balkans and 
the Upper Danube region. Bathymetric contours show the drop of sea levels –110m during the LGM climax and –60m by the 
end of the Pleistocene.
1. Burghöhle von Dietfurt; 2. Falkenstein Höhle; 3. Hohlenstein-Stadel; 4. Kula; 5. Lepenski Vir; 6. Probstfeld; 7. Schela 
Cladovei; 8. Vlasac; 9. Vrbic�ka.
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similar to those described by structural analyses 
of mythical motives among neighbouring groups, 
often subject to the rules of inversion and symme-
try (cf . Lévi-Strauss 1987; 1995) .

Discussion and conclusions

‘Regionality	is	not	inscribed	in	any	straightforward	
way	into	archaeological	data.	It	needs	to	be	imag-
ined before it can be perceived or measured.’ (Wobst 
2000, 221)

Whallon (2006) suggested a heuristic model of 
hunter-gatherer spatial organization in relation 
to the assumed hexagonal packing of spatial units 
(ideal model over a perfect uniform plane, cf . 
Haggett 1965) . As he observes, one should expect 
‘distortions of the ideal, hexagonal territories [to] 
occur as they are “fitted” over specific geographi-
cal features or topography’ (Whallon 2006, 266) . 
Based on the survey of ethnographic evidence and 
archaeological case studies for Late Pleistocene 
and Early Holocene foragers in central and west-
ern Europe (e .g ., Eriksen 2002; Floss 1994; 2014), 
this model suggests three main ranges of human 
mobility:
 –  Ranges < 200 km: movements of lithic raw mate-

rials (mostly up to 130 km) .
 –  Ranges between 200 and 300 km range that are 

primarily related to social and gift-giving ex-
changes .

 –  Ranges beyond 300 km are seen as involving cer-
emonial and ritual exchanges (e .g ., circulation 
of shells as personal adornment and other ‘ex-
otica’) .

These types of human mobility further correspond 
to three spatial organizational units among for-
ager groups with corresponding estimates of terri-
tory size (fig.	15):
 –  Minimal band (25 – 30 people, 28 km radius, 

2500 km²) .
 –  Maximal regional band territory consisting of 

seven (175 – 210) or 19 minimal bands (475 – 570 
people, 123 km radius, 47 .500 km²) .

 –  Adjacent maximal or regional bands (325 km ra-
dius, 332 .500 km²) .

Based on this general model of the spatial organi-
zation of forager groups, fig. 16 proposes a model 

ity of this and other Mesolithic contexts where 
such ornaments appear (cf . Biagi/Kiosk 2010) . The 
published drawing of one of the ornamental cy-
prinid teeth shows the shape of a cyprinid phar-
yngeal tooth and a clearly visible cut on the root 
of the tooth (Kraynov 1940, 23, T . V, 4 – 5), with 
the modification made in the same way as on the 
modified specimens found in the Danube Gorges, 
suggesting a shared technological gesture if not di-
rect contact between the two regions . This site is 
more than 900 km away from the Danube Gorges 
region as the crow flies and still farther away from 
the Upper Danube region . One could possibly en-
visage contacts along the Lower Danube and far-
ther along the north-eastern coast of the Black Sea . 
Possible links between Early Holocene flint-stone 
industries and the Black Sea coastal sites within 
the Cuina Turcului-Belolesye-Shan Koba complex 
have previously been suggested (Radovanović 
1981; Kozłowski 1989).

The second example comes from the Meso-
lithic levels of the site of Vrbička Cave in western 
Montenegro (figs.	12,	14). Here, only one modified 
carp tooth ornamental bead was found . The modi-
fication made on the root of the tooth is identical 
to the ones made in the Danube Gorges area and 
may again hint at direct contacts between the two 
regions, which are some 400 km apart . The bead is 
found in the Late Mesolithic layer of the cave, cur-
rently AMS-dated to the beginning of the 9th mill . 
BP (Cristiani 2014), thus being broadly contempo-
raneous to the contexts in which ornamental cy-
prinid teeth beads appear in the Danube Gorges .

The last two examples suggest that in the 
Mesolithic of the Balkans even ‘non-exotic’ beads 
seem to have been transferred at very long dis-
tances that certainly went beyond the maximal 
territories of adjacent regional bands . In this con-
text, ornamental beads’ double character as highly 
charged symbolic tokens and transferable mate-
rial items with relational properties becomes fully 
apparent . Ornamental beads enchained relation-
ships at both individual and group levels, helping 
to maintain social networks and to keep distant 
communities abreast of the existence of others 
(cf . Gamble 2007; 2013) . Narratives that travelled 
along with material objects must have also en-
chained mythical realities in a complex web of 
transformational logics, which might have been 
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fig. 15. Heuristic model of spatial organization of hunter-gatherer bands and their territories: hexagonal packing of spatial 
units over a perfect uniform plane (after Whallon 2006, fig. 4). 
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tured forager social networks in these regions, 
and

2)  focus our empirical research efforts in testing 
the theoretical proposal about forager spatial 
packing arrangements .

Yet, that tribal territories would not have been af-
fected by either the efficiency of technology or 
population density is suggested by Birdsell (1968, 
232) who claims that ‘the size of dialectical tribal 
unit is insensitive to regional variations in both cli-
mate and biotic factors . Its primary determinants 
are competence in speech, and mobility on foot .’

There is an expectation that hunter-gatherer 
exchange networks for non-local raw material 
transfers were largely confined to distances of up 
to ca . 125 – 130 km, i .e . staying within the assumed 
hexagonal territories of maximal bands (‘tribal’ 
territories), whereas the distances for the distri-
bution of decorative shells and other symbolically 
meaningful items often travelled across the terri-

of spatial organization of Upper Palaeolithic and 
Mesolithic hunter-gatherers in the Balkans and 
Italy with hexagonal packing of maximal or re-
gional band territories, each with the assumed 
radius of ~125 km . The starting point for the given 
distribution of forager spatial packing units across 
real geographic space is the documented regional 
case of the long-lasting concentration of forager 
sites in the Danube Gorges region . In the Balkans, 
this is the best regional example that documents 
the extent of an assumed ‘tribal’ or maximal re-
gional band territory . While this kind of exercise 
must remain highly provisional and should allow 
for variations in the arrangement of spatial units 
that must have been affected by geographical con-
straints to the distribution of both human groups 
and resources, it is here used as a heuristic model 
that may help us to
1)  better envisage the structure of and relation-

ships among different spatial units that struc-

fig. 16. An ideal heuristic model of the spatial organization of hunter-gatherers during the early prehistory of the Balkans 
and Italy with hexagonal packing of maximal or regional band territories with the radius of ~125 km. The starting point for 
the distribution of spatial packing units in real-space is the documented regional case of the long-lasting concentration of 
forager sites in the Danube Gorges region (darker shaded). Bathymetric contours show the drop of sea levels –110m during 
the LGM climax and –60m by the end of the Pleistocene.
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pared to the late Upper Palaeolithic (Eriksen 2002; 
Whallon 2006, 268) .

In the Balkans, significant changes seem to 
have been in place by the start of the Late Meso-
lithic towards the end of the 10th mill . BP . While 
patterns in exploitation of primarily locally avail-
able stone raw materials did not alter from the 
preceding earlier Mesolithic phases, ornamen-
tal beads made of local materials at both coastal 
and inland forager sites became widespread over 
significant distances in the course of the 9th mill . 
BP . Some of the marine shells, such as C.	neritea, 
which were favourite items of decorative con-
sumption in the Epigravettian period, now again 
started traversing long distances between coastal 
and inland forager communities as evidenced in 
Late Mesolithic burials at Vlasac in the Danube 
Gorges region . This re-emergence of C.	 neritea	
beads points to the long-term continuity of orna-
mental traditions that might have been linked to 
mythical narratives, which could have enabled the 
reinvented potency of cultural symbols of signifi-
cant antiquity . However, certain marine gastropod 
species that only sporadically occurred as orna-
mental beads in the Upper Palaeolithic now be-
came dominant and widespread, such as C.	rustica .

New types of ornamental beads, such as cy-
prinid pharyngeal teeth ornaments, were also in-
troduced in the Late Mesolithic . While it is likely 
that this type of ornamental bead innovation first 
appeared somewhere along the Danube, it is dif-
ficult to suggest the exact area of its origin as both 
in the Lower and Upper Danube regions the ap-
pearance of these beads was broadly contempo-
raneous . However, judging by similarities of per-
foration modifications to teeth roots on specimens 
from the Danube Gorges, Montenegro and Crimea, 
and the abundance of these beads in the Danube 
Gorges area, it is very likely that the place of origin 
for cyprinid teeth ornaments found in Montene-
gro and Crimea was the Danube Gorges area .

Previous examples aimed to show the po-
tential of social network thinking for the study 
of Upper Palaeolithic and Mesolithic forager col-
lectives of the Balkans and Italy . It is argued that 
we should expect significant long-distance mobil-
ity throughout these periods, despite possible dia-
chronic oscillations and disruptions brought about 
by climatic and environmental changes . It seems 

tories of adjacent maximal bands, from ca . 200 km 
up to 800 km, serving to maintain long distance 
connections (Whallon 2006) .

Evidence of long distance connections at dis-
tances beyond 1000 km throughout late Upper 
Palaeolithic and Mesolithic south-eastern Europe 
beyond adjacent maximal band territories might 
have been part of movements that enabled the 
spread of particular technological innovations 
related to curated weaponry, such as shouldered 
points and other tool types . At the same time, the 
spread of non-‘utilitarian’, symbolically-charged 
items or ideas, such as geometric motifs and or-
naments, possibly along with mythical narratives, 
is also evident on the basis of the presented data . 
Elements of symbolic repertoires and axes of 
connectivity might have been established in the 
course of the late Upper Palaeolithic if not earlier 
and might have remained in place throughout 
the Early Holocene . Mesolithic flint raw mate-
rial transfers were likely confined to the limits of 
maximal band territories . There are only rare ex-
amples of obsidian transfers from the Carpathian 
Mountains found in the Danube Gorges area in 
the course of the Epigravettian (Băile Herculane, 
Cuina Turcului: Dinan 1996a; 1996b) and Early/
Middle Mesolithic (Padina: Radovanović 1981). 
But more work is needed in the future in order to 
understand knapped stone raw material transfers 
better .

The current data may suggest that there were 
some disruptions to long-distance connectiv-
ity across the Balkans and Italy at the start of the 
Holocene when major environmental changes 
ensued with the inundation of the Great Adriatic 
Plain and the growth of dense forests that might 
have obliterated partly certain communication 
corridors, making forager communities relatively 
isolated within their regional or maximal band 
territories. This could be reflected both in the ab-
sence of ‘exotic’ ornaments in the course of the 
Early/Middle Mesolithic at inland forager sites, as 
well as the primary reliance on locally available 
flint raw materials. However, at present, this must 
remain a conjecture that is based on relatively 
limited datasets . Interestingly, an opposite trend in 
the circulation of ‘exotic’ shells is documented in 
south-western Germany, with the rise in the abun-
dance of such items in Early Mesolithic when com-
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Price 2013; Borić et al. 2014b; cf. Rigaud et al. 2015). 
Such ornamental choices, among other strands of 
evidence, reflect a fundamental transformation 
of previously existent forager social networks in 
the wider region . Our ability to reconstruct and 
analyse social networks that characterised forag-
ers as well as the first agro-pastoralist communi-
ties, drawing conclusions about the functioning 
of ‘weak links’ among these different small-world 
like societies, remains an exciting and potent fu-
ture research venture in this and other regional 
contexts .

that communication axis beyond maximal band 
territories were maintained for considerable peri-
ods of time, with the reinvention as well as remod-
eling of supra-regional contacts between forager 
groups . The evidence of these contacts attests to 
the importance of ‘weak links’ in small-world like 
societies .

In the course of the 9th mill . BP, if not earlier, 
such a vibrant world of forager contacts over con-
siderable distances across southeastern Europe, 
Italy, and beyond might have also included those 
territories of Anatolia with already established 
first Neolithic, farming communities . In the sec-
ond half of the mill ., certain aspects of these Neo-
lithic milieus might have influenced social and 
cultural practices of southeastern European forag-
ers as previously argued for the case of the Dan-
ube Gorges foragers (Borić 2007; Borić/Stefanović 
2004) and the Aegean (Reingruber 2011) . Based on 
the evidence from the former region, in the last 
two centuries of the 9th mill . BP there was a clear-
cut departure from the previous taste for certain 
‘exotic’ ornamental choices, such as C.	neritea and 
C.	rustica beads . While cyprinid teeth beads were 
still used during this transitional period, Neolithic-
like disc-and barrel-shaped beads made of Spon-
dylus and limestone/stone became dominant in 
Lepenski Vir and Vlasac burials (Borić 2011; Borić/
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Introduction

The Late Palaeolithic and Mesolithic sequences 
brought to light during the excavations carried 
out in the rock-shelters of Crimea are among the 
most important and complete in south-eastern 
Europe (Воеводский 1950; Телегін 1982; Gimbu-
tas 1956, 14 – 17; Демиденко 2003; Demidenko 
2014a) . The data obtained from these sites helps 
us follow the cultural and environmental chang-
es that took place along the northern coast of the 
Black Sea between the end of the Pleistocene and 
the beginning of the Holocene (Громова/Громов 
1937; Бибиков 1941; Antony 2007; Stanko 2007; 
2009; Yanevich et al. 2009; Dolukhanov et al. 2009; 
Demidenko 2014b) .

In particular the rock-shelters of Shan-Koba 
(Бибиков 1946; Бибиков et al. 1994; Schen et al. 
2012), Murzak-Koba (Бибиков 1940a; Бибиков 
et al. 1994; Yanevich 1998, fig. 2; Zaliznyak 1998), 
Fat’ma-Koba (Бибиков 1959; 1966; Бибиков et 
al. 1994), and Grot Skalist’iy (Коен 1994; Манько 
2010), situated along the south-eastern slopes of 
the Crimean mountains (fig.	1), have yielded long 
sequences showing different periods of habitation 
that constitute the main topic of the present paper . 
Although most of the sites were excavated dur-
ing the Soviet period, thanks to the prompt and 
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As recently published (Benecke 2006; Biagi et 
al . 2014), the AMS dates from Shan-Koba in par-
ticular, helped reconstruct with better approxi-
mation the periods during which the site was set-
tled, redefine the Late Palaeolithic and Mesolithic 
time-span covered by the cultural sequences of the 
entire region, and improve the sequential chro-
nology of the Crimean chipped stone assemblages, 
mainly between the Allerød interstadial and the 
Early Atlantic period .

The history of research at the above rock-shel-
ter and the varying interpretation of the cultural 
sequences suggested by different authors (Бонч-
Осмоловский 1934; Мацкевой 1977; Коен 1991; 
Манько 2010) have already been discussed in a 
previous paper (Biagi et al . 2014) . Nevertheless, 
Shan-Koba was considered to be the reference site 
for the Late Palaeolithic and Mesolithic cultural 
sequence of southern Ukraine for a long time . The 
site, eponymous of the same culture, was consid-

detailed publication of the results (Бибиков et al. 
1994), they still constitute the backbone of the 
North Pontic prehistory . Moreover they represent 
a fundamental resource for us to follow the events 
that took place in the region between the end of 
the Palaeolithic (Stepanchuk et al . 2009) and the 
beginning of the Neolithic (Бадер 1961).

It is unfortunate that, apart from a few excep-
tions (Телегін 1982, 46; Телегин 1985; Манько 
2010, 250), the excavated sequences were not cor-
related with a good series of absolute dates . In ef-
fect just a few radiocarbon results were obtained 
from the Crimean rock-shelters and caves during 
the Soviet period (Телегин 1989). Most of the Late 
Palaeolithic and Mesolithic dates from the sites of 
the northern coast of the Black Sea were obtained 
later, mainly during the last two decades, in a few 
cases following specific programmes of investiga-
tion (Зализняк 1995; Biagi et al. 2007; Біаджі et al. 
2008; Dolukhanov 2008; Biagi/Kiosak 2010) . 

fig. 1. Approximate location of the most important sites mentioned in the text. Shan-Koba (1), Murzak-Koba (2),  
Fat’ma-Koba (3), Grot Skalist’iy (4), Shpan-Koba (5), Laspi 7 (6), BBBP-2 and MM-2 (7) (drawing by P. Biagi).
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tity’ . The most characteristic are the systematic 
recurrence of lunates during the early stages of 
the Shan-Koba Late Palaeolithic and Mesolithic se-
quence, as represented in layers 6 – 4 of the same 
sequence (Нужный 1992, figs. 10 – 11) (Shan-Koba 
Culture [Бонч-Осмоловский 1934; Воеводский 
1950]) and the appearance of trapezes in the up-
per layer 3 of the same series (Murzak-Koba Cul-
ture), Murzak-Koba (Коен 1994; Yanevich 1998, 
fig. 2; Нужный 1992, fig. 21), and other sites in 
the north-western Pontic region (Станко 1976), 
amongst which Laspi 7 (Zaliznyak 1998, fig. 3) is 
thought to have played an important role .

The Late Palaeolithic and Mesolithic Sequence 
of the Crimean Mountains

As mentioned above, the sequence of the Late Pa-
laeolithic/Mesolithic of Crimea was defined mainly 
on the remains of material culture and the radio-
metric results from four sites: Shan-Koba, Murzak-
Koba, Fat’ma-Koba, and Grot Skalist’iy, although 
the sequences recently brought to light from the 
rock-shelters of Buran-Kaya III (Janevich 1998; 
Yanevich et al. 2009; Péan et al. 2013), Shpan-Koba 
(Benecke 1999; Nuzhniy 1998, fig. 1), Vishennoe 
(Демиденко 2003) and Sy-At III (Nuzhniy 1998, fig. 
2) introduced very important changes, especially 
regarding the final stages of the Crimean Late Pa-
laeolithic and the Preboreal Early Mesolithic . It is 
important to point out the key role played by the 
detailed study of the geometric microliths in the 
interpretation of the above sequences, the defi-
nition of the territories covered by the different 
cultural aspects, the hunting methods adopted by 
the last hunter-gatherers, and the techniques used 
for shafting many types of geometric microliths 
(Нужный 1992).

The Late Palaeolithic sequence of Grot 
Skalist’iy (Манько 2010; 2013, 15 – 43) has been 
radiocarbon-dated between 13 .500±150 BP (Ki-
13 .152) and 11 .200±120 BP (Ki-13153) on unidenti-
fied animal bones. Although the six dates availa-
ble from the site are not in stratigraphic sequence, 
we can suggest that the rock-shelter was inhabited 
roughly between the Bølling and Allerød inter-
stadials (Hoek 2008) . The most characteristic geo-
metric microliths from layer III consist of lunates 

ered a typical case of the so-called ‘single culture 
interpretation’ . According to this theory, suggested 
by D. Ya. Telegin (Телегин 1966) one single com-
munity of hunter-gatherers exploited a restricted 
territory almost without interruption throughout 
the Late Palaeolithic and the entire Mesolithic . 
The Soviet archaeologists called this phenomenon 
Mountain-Crimean Culture (Gornokrimskaya) .

More recently D . Telegin proposed a new 
subdivision for the Mesolithic cultures of south-
ern Ukraine, and its neighbouring territories . Ac-
cording to the above author three ‘cultural-ethno-
graphic entities’ (Telegin 1998, fig. 1), defined on 
the basis of typological characteristics of chipped 
stone tools, are represented in the region .

D. Ya. Telegin attributed the Mountain-Crime-
an Culture to the first of his ‘entities’, which he 
called Crimea-Belyi Les, the expansion of which 
covers four different well-defined spots, distrib-
uted between the Romanian course of the Danube 
(Cuina Turcului [Păunescu 1979]) and the Cauca-
sus (Sosruko [Бадер/Церетели 1989]); the second 
Kukrek (Великова 1951), and the third Rogalik-
Grebeniki (Станко 1972; Телегін 1982, 79; Stanko/
Kiosak 2008/2009; Залізняк 2005, fig. 9). These 
‘entities’ were defined independently from their 
chronology . They all were believed to have lasted 
for a long time, from the Late Palaeolithic onward 
and during the entire Mesolithic, with typological 
characteristics still present in the lithic assemblag-
es at the beginning of the Early Neolithic (Telegin 
1998, 96) . 

Describing the typology of the chipped stone 
tools of the above ‘entities’, D. Ya. Telegin pointed 
out the high percentage of microlithic lunates and 
notched bladelets in the Crimea-Belyi Les ‘entity’, 
of Kukrek inserts and truncated bladelets in the 
Kukrek, and trapezes in the Rogalik-Grebeniki 
(Telegin 1998, fig. 2; see also Нужный 1992, fig. 23 
for Grebeniki) .

The reason for the remarkable differences be-
tween the three complexes in the chipped stone 
tool repertoire was seen in the different territories 
exploited by the inhabitants of the three ‘entities’. 
Nevertheless the basic chrono-typological subdivi-
sions already suggested by other authors for the 
Late Palaeolithic and Mesolithic of the Crimean 
mountains (Телегин 1989; Бибиков et al. 1994), 
were re-proposed for the Crimea-Belyi Les ‘en-
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teristics of the chipped stone assemblages, Layers 
6 – 4, were attributed to the ‘Azilian’, Layer 3 to the 
‘Tardenoisian with trapezes’, following the French 
terminology in use at that time (see also Gimbutas 
1956, 14) . A few years later a Neolithic layer (1a) 
was discovered in the western part of the shelter 
(Бибиков 1940b), while layer 1 was attributed to 
the Bronze Age (fig.	2) .

The excavators subdivided Layer 3 into four 
spits, the uppermost of which yielded a few struc-
tures, a thick fireplace, Helix middens (Бибиков 
1941), and a pit filled with Helix fragments close 
to a flint knapping area . Spits 3 and 4 showed 
evidence for a few habitation structures, among 
which are a clay-surfaced fireplace delimited by 
a semi-circle of pebbles, around which five large 
stones were placed, and a pit for baking Helix .

Layer 4 did not yield archaeological features . 
The chipped stone artefacts were recovered from a 
sub-rectangular surface of some 34m² . The micro-
liths consist of lunates, seven scalene triangles and 
one trapeze produced in microburin technique . As 
reported above, following the French terminology 
in fashion at that time (see for instance Станко 
1966 for the use of the term Tardenoisian in the 
North Pontic region), they were attributed to the 
Azilian, as well as those from lower-lying Layer 6 .

Layer 5 as well did not yield any structures . 
The chipped assemblage from this ‘intermediate’ 
horizon consists of 102 artefacts, among which are 
mainly lunates, although a few trapezes and trian-
gles were also recovered .

Layer 6 was excavated into six spits. Two fire-
places were found in spits 2 and 3 near a wide, 
elongated heap of bones, close to a flint-knapping 

obtained by abrupt, bipolar retouch with the mi-
croburin technique . 

The Shpan-Koba Culture, represented from 
layer II of the homonymous rock-shelter, yielded 
a basically microlithic chipped stone assemblage 
consisting of ‘specific asymmetrical triangles pro-
cessed with abrupt or semi-abrupt retouch on the 
longer part and abrupt or bipolar ones on the base . 
Sometimes these triangles were manufactured in 
the microburin technique’ (Nuzhniy 1998, 107) . All 
the five radiocarbon dates reported by V.  O. Man’ko 
(Манько 2013, tab. 2) from the Shpan-Koba Cul-
ture layer II of the same site, fall between 9730±50 
BP (KIA-3687) and 9150±150 BP (Gin-6276) . Layer 
II is stratified between layer III, attributed to the 
Shan-Koba Culture, radiocarbon-dated between 
10 .210±80 BP (Ki-5823) and 9760±60 BP (KIA-3686), 
and layer I, attributed to the Murzak-Koba Culture, 
dated between 7600±45 BP (Ki-5821) and 6780±40 
BP (Ki-5822) . All the results above are from un- 
identified animal bones.

The Shpan-Koba sequence is of primary im-
portance because it yielded a cultural aspect, first 
defined by A. A. Yanevich (Яневич 1993), never 
recognized by the earlier excavators of the Crime-
an rock-shelters . This aspect is considered to rep-
resent at least part of the Preboreal Early Meso-
lithic of Crimea . Most authors agree that its origin 
is to be sought in the Final Epigravettian of the 
steppe zone of southern Ukraine (Яневич 1993; 
Nuzhniy 1998, 107 contra Манько 2013, 242).

The Shan-Koba Sequence

Shan-Koba is a 25 m long and 6m wide rock-shel-
ter that opens in the Kubalar-Dere valley, a small 
tributary of the Baidar River that flows from the 
mountain slopes of south-eastern Crimea . It was 
discovered by S . A . Trusova and S . N . Bibikov in 
1927, and excavated by G . A . Bonch-Osmolovskiy 
in 1928, and S. N. Bibikov in 1935 – 1936 (Бибиков 
et al . 1994) .

The sequence recorded by A . Bonch-Os-
molovskiy (Бонч-Осмоловский 1934) consists of 
six layers, three of which (6, 4 and 3) were ‘ashy’, 
rich in material culture remains and archaeologi-
cal structures, separated by the ‘intermediate’ lay-
ers 5 and 2 . According to the typological charac-

fig. 2. Shan-Koba: Section through the deposits excavated 
in 1936 (from Бибиков et al. 1994, fig. 11) (redrawn by 
P. Biagi).
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Groningen (GrA: four bone samples) radiocarbon 
laboratories . 

The results from both series are presented to-
gether in table 1 . Given that the scope of this paper 
is the Late Palaeolithic and Mesolithic sequence, 
comments on the samples from Layers 1 (Bronze 
Age?) to 2 (Neolithic?) are not discussed . 

The results obtained from both laboratories 
show that Layer 6 was settled between the end of 
the Bølling and the end of the Allerød oscillations . 
The five AMS dates from this layer, some 1.20 m 
thick, are not in a sequence . This makes the attri-
bution of the finds to the Bølling or older Dryas 
problematic . The samples were collected from a 
well-defined area of the shelter, some 3 × 3 m wide 
(fig.	4D	and	4E) .

area . A Helix midden, charcoals, bone fragments 
and flints were found below a ‘cover’ of large 
stones in spit 4 . This layer yielded a very rich 
chipped stone assemblage (fig.	3), represented by 
different types of abrupt retouched points, geo-
metric lunates and triangles (Бибиков et al. 1994).

Two contrasting radiocarbon results were 
first obtained from unidentified bones from spit 1 
of Layer 6: 9910±180 BP (Ki-11805) and 11 .260±190 
BP (Ki-11806) (Манько 2010, tab. 2). 

Shan-Koba AMS Chronology

During the last decade 16 samples were submitted 
for AMS dating to Kiel (KIA: 12 tooth samples) and 

fig. 3. Characteristic geometric microlithic types from Mirnoe (no. 1 – 10), and Shan-Koba Layer 3 (no. 11 – 21), Layer 4 
(22 – 29) and Layer 6 (30 – 36) (from Biagi/Kiosak 2010, fig. 6, and Biagi et al. 2014, figs. 4 – 6) (drawings by P. Biagi, 
inking by G. Almerigogna).



118 Paolo Biagi

fig. 4. Shan-Koba: Horizontal distribution of the AMS-dated samples from Layer 3, spit 2 (A), Layer 3, spit 3 (B), Layer 4 (C), 
Layer 6, spit 2 (D) and Layer 6, spit 3 (E). Hearths (1 and 2), hearth pit (3), land snails (4), stones (5), limit of the cultural 
layer (6), heap of land snails (7) (excavation plans from Бибиков et al. 1994, figs. 23 and 24; redrawn by P. Biagi).
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fig. 5. Shan-Koba: cumulative diagram of the calibrated KIA and GrA AMS dates.
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accumulate (pollen zone 4), and a steppe-like land-
scape started to establish, indicating the beginning 
of ‘a continental cool and dry climate’ that led to 
environmental conditions similar to those of the 
present (Cordova/Lehman 2005, 270) . The data 
provided by the two cores allow us to correlate 
the presence of Murzak-Koba Mesolithic hunter-
gatherers with the second half of the Boreal, when 
important climatic/environmental changes were 
taking place and affected the way of life of the last 
hunter-gatherers .

Discussion

AMS dates comparable to those from the lower-
most chernozem soils containing Murzak-Koba 
artefacts at BBBP-2 and MM-2 were obtained from 
other archaeological sites of Crimea and the north-
western Pontic region (tab.	2) . The two new AMS 
dates from the rock-shelter of Laspi 7 in Crimea, 
and those from Mirnoe, west of Odessa (Станко 
1982), are indicative in this respect (fig.	7) . They 
clearly show that different types of trapezoidal ar-
rowheads started to be produced by Late Boreal 
hunter-gatherers of different cultural traditions, 
Murzak-Koba and Grebeniki for example (Biagi/
Kiosak 2010, 34) .

The three groups of dates mentioned above 
partly fill a long gap within the Mesolithic se-
quence of Shan-Koba shelter (fig. 8) . They dem-
onstrate that the Murzak-Koba hunter-gatherers, 
who settled in Shan-Koba layer 3, where undoubt-
edly not the first to produce innovative types of 
trapezoidal arrowheads in the Crimean peninsula . 
This fact opens new questions regarding the possi-
ble sediment mixing observed by D . Nuzhniy (see 
above) from the Mesolithic layers 4 and 3 of Shan-
Koba, and the chronology of the earliest Atlantic 
occupation of the same site . The available radio-
carbon assays show that trapezoidal geometrics 
made their earliest appearance in Crimea at Laspi 
7, layer D (Biagi/Kiosak 2010, tab . 1 and 3), suggest-
ing that the Murzak-Koba Culture developed in 
subsequent stages in a way similar to that suggest-
ed by A. A. Yanevich (Yanevich 1998, fig. 2).

The question of the origin of the Mesolithic 
cultures with trapezes has already been taken 
into consideration by different authors in recent 

Two samples from two distinct squares of 
Layer 4 yielded similar Late Preboreal results (Bos 
et al . 2007) . The spit provenance of one of the spec-
imen is unknown (fig.	4C) .

Four samples from Layer 3 are to be attrib-
uted to the Atlantic period, while KIA-9571 to the 
Boreal. They come from five squares, and different 
spits, of the central part of the shelter (fig.	4A	and 
4B) . Also in this case they are not in accordance 
with the sequence described by the excavators .

The cumulative diagram of the calibrated 
dates (fig.	5) shows evident gaps between the first 
(Layer 6), second (Layer 4) and third group of 
dates (Layer 3) . They suggest that at least this part 
of the shelter was not settled for very long periods 
(Biagi et al . 2014) . This evidence contrasts with the 
data obtained from the study of the chipped stone 
assemblages from layer 4 and the ‘lower part’ of 
Layer 3, which, according to D . Nuzhniy, were 
disturbed and contained also typical Shpan-Koba 
types (Nuzhniy 1998, 105) .

The Pollen Cores from South-West Crimea

A series of pollen cores made in south-western 
Crimea, yielded important results not only for the 
study of the vegetation changes that took place in 
the region from the end of the Pleistocene to the 
present (Cordova et al . 2001; Cordova/Lehman 
2003; Cordova 2007), but also for the human im-
pact on the landscape during the Boreal, Mesolith-
ic period (Cordova/Lehman 2005) . 

Pollen cores of major archaeological interest 
were extracted from Balka Bermala and Balka Yu-
karina, at some 150m of altitude . The two dry val-
leys are located in the Heraklean peninsula, east of 
Sevastopol, some 2km from the present coastline, 
40 to 100km south-west of the rock-shelters dis-
cussed in this paper .

Chernozem soils were recorded at differ-
ent depths from cores BBBP-2 and MM2 (fig.	 6) . 
The bottom of BBBP-2 chernozem, AMS-dated to 
8550±40 BP (Beta-156479?) and 8070±40 BP (Beta-
127551), and MM2, dated to 8342±70 BP (T-16421), 
yielded typical Murzak-Koba chipped stone imple-
ments (Cordova/Lehman 2005, 267) .

The pollen diagram BBBP-2, shows that dur-
ing the above period chernozem soils began to 
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fig. 6. Heraklean peninsula: schematic representation of the BBBP-2 and MM-2 pollen profiles with the indication of the 
most important radiocarbon dates. Soil characteristics: Maedow rendzina (MR), Calcic cinnamon (CC), Meadow cinnamon 
(MC), Brown cinnamon (BC), Meadow chernozem (Ch), Alluvial brown forest (BF), and Alluvial grey soil (GS) (from 
Cordova/Lehman 2005, figs. 2, 4 and tab. 4) (redrawn by P. Biagi, with variations). 
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Zaliznyak (1998, 139; Залізняк 2005, 119), accord-
ing to which the Grebeniki Culture ‘developed un-
der the strong influence’ of the Early Neolithic Criş 
Culture of the Carpathian basin and its related re-
gions . The neolithisation of the Balkan peninsula 
took place during the last two centuries of the 8th 
mill . BP (Biagi et al . 2005; Krauss et al . 2014), as the 
available AMS dates indicate, some fifteen centu-
ries later than the earliest appearance of Meso-
lithic trapeze industries along the northern coast 
of the Black Sea .

Summary

This paper discusses the AMS chronology of Shan-
Koba, a rock-shelter excavated in Soviet times in 
the mountains of Crimea . The new results show 
that the Late Palaeolithic/Mesolithic sequence is 
not ‘continuous’ as previously suggested. The site 
was settled during specific periods of the end of 
the Palaeolithic, Boreal and Atlantic . The gap ob-

years (Clark 1958; 1980; Galimova 2006; Antony 
2007) . It is now clear that the problem cannot be 
solved without the support of good sets of AMS 
dates, even from those sites from which Mesolithic 
trapezes have been recovered from well-stratified 
complexes in important geographical regions, 
among which is the rock-shelter of Chokh in Dagh-
estan (Амирханов 1987).

According to the dates presented above the 
invention of trapezoidal arrowheads for hunt-
ing purposes during the Boreal period should be 
re-proposed from the Crimean and north-western 
Pontic hunter-gatherer sites . The rate of spread 
of the sites with trapezoidal geometric hunting 
weapons across the Balkan peninsula is difficult to 
follow, because of the scarcity of Mesolithic sites in 
some areas, and the very limited number of dates 
(Perrin et al . 2009; Bonsall 2008, 263), a situation 
that does not seem to have improved during the 
last years (Merkyte 2003; Boroneanţ 2005).

Furthermore the results presented in this pa-
per contradict the hypothesis put forward by L . 

fig. 7. Calibrated dates from Laspi 7, Mirnoe, and BBBP-2 and MM-2 pollen cores.
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to the study of the Late Mesolithic blade and tra-
peze assemblage in south-eastern Europe .

served in the Mesolithic chronology of the shelter 
is filled with other radiometric results recently ob-
tained from both north-western Pontic sites, and 
two pollen cores extracted from the Heraklean 
peninsula . It is during the second half of the Bo-
real that Mesolithic assemblages with trapezoi-
dal arrowheads make their first appearance in 
the region, during a period of climatic variations 
that led to the formation of chernozem soils and 
a steppe-like landscape . The above data contribute 

fig. 8. Cumulative diagram of the calibrated dates from Shan-Koba, Layers 3 and 4, and those from Laspi 7, Mirnoe, BBBP-
2 and MM-2 pollen cores.

Paolo Biagi
Ca’ Foscari University
Department of Asian and North African Studies
Ca’ Cappello, San Polo 2035
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Introduction

While migration and diffusion have always been 
in the centre of the discussion of neolithisation, 
the great debate in the past thirty years has been 
to estimate the role of the ‘Mesolithic heritage’ in 
the newly established Neolithic societies through-
out Europe . There were several major points of 
criticism to purely migrationist explanations for 
the victorious march of the Neolithic way of life 
into Southern and Central Europe, amongst them 
the ‘frontier’ model of M. Zvelebil (Zvelebil/Row-
ley-Conwy 1984) and many others (Gronenborn 

1998; Thorpe 1999; Whittle 1996) .
At present, the neolithisation of Europe is 

generally seen as a phenomenon of propagation 
of societies of a particular type that first appeared 
in Greek Thessaly and subsequently spread out . 
These societies were so different from the preced-
ing hunter-gatherers groups that shorthand inter-
action seems questionable between them (Cauvin 
1994; Hodder 1990) . New archaeological data and 
our growing understanding helped to discard 
most regional claims for the existence of enclaves 
of direct descendants of Mesolithic population 
amongst Neolithic societies, apart from the Pan-
Balkanian neolithisation  process .

Vast territories of Eastern Europe are still not 
considered in this process . While they are imme-
diately adjacent to the Eastern Balkans and the 
Carpathian Basin in a geographical sense, these 
regions are effectively excluded of the modern 
theoretical discussion about neolithisation . One of 
the aims of this paper is to include them into the 
discussion of neolithisation in the same way as it 
is done for the adjacent regions . Another aim is 
to underline the variety of local non-Neolithic so-
cieties that were radically distinct, not only from 
Neo lithic newcomers, but also from one  another .

Recent Mesolithic is represented by two cul-
tures in the Southwest Ukraine – Grebenyky and 
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Culture in approximately equal proportions . They 
were classified as ‘syncretic’ (Stanko/Kiosak 2010, 
85) . There were small Neolithic potsherds (Stanko/
Kiosak 2010; Kiosak 2011; Сапожников/Сапож-
никова 2011) in some other sites (fig.	1) .

The Neolithic of Southwest Ukraine consists 
of two different groups of cultures: ‘external or 
ecdemic’ and ‘local’ ones (Larina 1994; Zvelebil/
Lillie 2000; Kotova 2003; 2004; Larina 2010) . Both 
labels are fully conventional because a ‘local’ ori-
gin for the second group of cultures has still to be 
proved . The ecdemic group of cultures includes 
Criş and Linear Pottery cultures (LBK), while the 
‘local’ Neolithic is represented by the Bug-Dniester 
Culture (BDK) . The new-coming cultures are well-
defined entities with village-like settlements, huge 
amounts of characteristic pottery, similar expres-
sions of sacral beliefs and ways of group identity 
manifestation (Kotova 2003; Larina 2010) . The 
‘local’ cultures have camp-like settlements with 
only few permanent houses, usually dug-outs, and 
definitely no elaborated clay architecture (Дани-
ленко 1969; Larina 1994; 2010). Potsherds are less 
numerous than lithics on such sites . Pottery deco-

Kukrek (Станко 1967). Grebenyky Culture com-
prises over 60 sites mostly on the shores of small 
rivers and gullies between Prut and Ingulets riv-
ers (fig. 1) . It is characterised by flat prismatic 
cores, geometric microliths (isosceles trapezes), a 
few burins and mostly circular and semi-circular 
end-scrapers (fig.	2A) . Kukrek Culture assemblages 
include bullet or conical cores for the production 
of parallel-sided bladelets (fig.	2B.26	–	30), polyhe-
drical flake cores and end-scrapers on flakes (fig.	
2B.18	–	25) . The burins are more numerous than 
the end-scrapers: they are often multifaceted on 
a flake (‘Kukrek burins’, fig.	2B.14) . The microliths 
consist of backed points adjacent to an oblique 
truncation (‘Abuzova Balka points’, fig.	2B.1	–	6); 
‘Kukrek inserts’ are also abundant (medium, wide 
blade fragments with trimming facets on their 
ventral surface, and a partial, dorsal retouch 
along their proximal or distal sides, fig.	2B.11	–	13) . 
Chronological and territorial relations of both 
cultures are still unclear (Залізняк 2005; Biagi/
Kiosak 2010; Stanko/Kiosak 2010; Сапожников/
Сапожникова 2011). Several sites (fig.	1) yielded 
characteristic tools of both Grebenyky and Kukrek 

fig. 1. Recent Mesolithic and Neolithic sites in Southwest Ukraine. A – region under study in Europe; B – site distribution:  
1 – Sacarovca 1, 2 – Kamyane-Zavallia, 3 – Melnychna Krucha, 4 – Pechera 1, 5 – Dobryanka 3, 6 – Gyrzheve,  
7 – Grebenyky, 8 – Mainova Balka, 9 – Abuzova Balka, 10 – Viişoara 1 (map by S. Fröhle and S. Wettengl).
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2013; Товкайло 2014). Recently a new site of this 
culture, Kamyane-Zavallia, was discovered in the 
Southern Bug Valley – the traditional domain of 
the Bug-Dniester Culture .1 The site is situated on 
the first terrace of the Southern Bug river around 
10m above water level and some 400m away from 
the actual river shore . The general area of the site 
covers 450m along the river shore and some 200m 
perpendicular to it .

The occupational layer was found in the grey-
ish subsoil underneath a quite dense layer of cher-
nozem. Pit or Object 1 is the first and only intra-
site structure found so far . The pit is 2 .4m wide 
and at least 7m long . It continues into the western 
and northern walls of the trench . It had an irregu-
lar shape of edges and bottom. Most of the finds 
are coming from the pit – over 1500 potsherds, 
2000 bone fragments, four grinding stones and 65 
lithic implements (by summer 2014) .

1 Odessa Archaeological Museum expedition, together 
with I . V . Bruyako and V . L . Denisuk in 2011 . In 2012 and 
2014 it was excavated by the author . In 2013 the site was 
investigated by the author together with Thomas Saile (Re-
gensburg) and Maciej Dębiec (Rzeszów).

rations styles are unstable and subject to quick 
changes. There is no clear division between fine- 
and coarse-ware . Thus, we can suspect that pot-
tery played a different social role in these cultures . 
Expressions of sacral beliefs are not standardised, 
rare and really individual as compared to ecdemic 
cultures (Даниленко 1969, 83 – 84, 112, 129 – 144, 
170; Larina 2010, 196) . In most cases this distinc-
tion is valid for the Neolithic of the whole Ukraine 
and its neighbouring lands .

Thus, apart from the question of Mesolithic-
Neolithic interaction, also the nature of interaction 
between two different sets of Neolithic cultures 
has to be treated .

Linear Pottery Culture in Central Ukraine and 
the Kamyane-Zavallia Settlement

The brightest example for an ‘external’ Neolithic 
culture is the Linear Pottery Culture . It is well-
known in Moldova and the Western Ukraine with 
just a few finds scattered to the east (Дворянінов 
1982; Ларина 1999; Kotova 2003; Залізняк et al. 

fig. 2. Grebenyky (A) versus Kukrek (B) industries as illustrated by selected lithics from sites of Abuzova Balka (B) and 
Grebenyky (A) (after Stanko/Kiosak 2010).
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lene trapezes, widely spread both in Recent Meso-
lithic and local Neolithic . There are several blade 
parts with characteristic ‘sickle gloss’ (fig.	3) .

A local Mesolithic ‘heritage’ is difficult to find 
in the lithic inventory of Kamyane-Zavallia . First 
of all, the majority of raw material was imported 
to the site from a distance much larger than the 
distances of Mesolithic raw material transporta-
tion . In certain cases Mesolithic people have used 
exotic flint varieties (Петрунь 1971; Станко et al. 
1981); however these always constitute just a small 
portion of the assemblage . The absolute predomi-
nance of high quality imported flint suggests a 
system of flint acquisition and provenance that is 
radically different from the Mesolithic precursors 
(Zimmermann 1995) .

From the technological point of view the Re-
cent Mesolithic of the adjacent regions is charac-
terised by a fine, regular bladelet knapping tech-
nique . Pencil-like (bullet) cores are commonly 
interpreted as products of the standing pressure 
technique . The end-products of their reduction 
were microblades (laminar flakes less than 8mm 
wide) . None of these features is found in the Ka-
myane-Zavallia assemblage .

Most of the geometric microliths consist of 
trapezes of varying shapes in the Recent Meso-
lithic collections . Although the isosceles types 
predominate, the scalene specimens are also nu-
merous . A small percentage of microburins is also 
known (Нужний 2008, 64). However asymmetri-
cal trapezes that were discovered in Kamyane-Za-
vallia find no analogies in the quite rich geometric 
complexes of the Recent Mesolithic of Southwest 
Ukraine .

The presence of typical blades with ‘sickle 
gloss’ contrasts with the tool-sets of Recent Meso-
lithic. There were ‘reaping knives’ described for 
the Upper Palaeolithic and Mesolithic sites of the 
region (Сапожников/Сапожникова 2011), but 
their morphology is different . 

More specifically the Southern Bug valley 
Mesolithic is thought to be represented by the 
Kukrek Culture (Даниленко 1969, 61 – 62; Стан-
ко et al. 1981; Телегін 1982). Kukrek sites yielded 
a distinctive set of tools and cores (bullet cores, 
‘Abuzova Balka’ points, Kukrek inserts, Kukrek bu-
rins) . There are no similar types of cores and tools 
in the lithic collection of Kamyane-Zavallia .

The set of finds is typical for LBK residential 
sites. It includes a fine pottery with ‘notes’ and in-
cised lines, a polished stone adze (‘Schuhleistenkeil’ 
type), sickle inserts, ceramic weights and grinding 
stones . The pottery is characteristic for the later 
stage of LBK east of the Carpathians, the Notenkopf 
phase .

There are over 400 lithic implements found 
on the surface and in the trenches (in 2011 – 2014, 
also by O . S . Peresunchak, history teacher in Zav-
allia secondary school) . 95% of the stone artefacts 
were made from grey and dark-grey fine-grained 
flint, transparent when thin. Outcrops of this raw 
material were never described in the vicinity of 
the site. A flint with similar macroscopic charac-
teristics is found in 180km to the northwest in the 
Middle Dniester valley. Another variety of flint is 
a pebble flint with whitish inclusions. Macroscopi-
cally similar flints were reported from gravels of 
the Southern Bug river (Станко et al. 1981).

The assemblage comprises debitage from 
complete or almost complete blade reduction se-
quence .

Blade cores were mostly exploited at least 
around 2/3 of the perimeter of flaking platform. 
Their shape is prismatic and subconical . There 
is a certain amount of residual flake cores. Some 
cores were re-used as hammerstones . Blades and 
bladelets are more numerous than microblades . 
They evidently are made by a quite effective tech-
nology aimed at producing regular, symmetrical, 
parallel-sided prismatic laminar products that are 
often rather thick . Their butts are usually quite 
thick and large . The removal of overhang was op-
tional before detachment . The angle of percussion 
is around 85 – 95º . Sometimes the sides and arrises 
of blades are a little bit wavy . These observations 
are consistent with the technical traces of punch 
technique rather than with blade detachment by 
pressure or soft organic percussion (Pelegrin 2000; 
2006; 2012) .

Retouched flakes and blades have various 
shapes and are numerous and obviously served 
varied functions . Side-scrapers and endscrapers 
on bladelets are quite characteristic, alongside 
with microscrapers . There are points, as well as 
typical perforators . Simple burins on a spall of a 
blade are the common type of burin . Two asym-
metrical trapezes are very different from the sca-
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fig. 3. Kamyane-Zavallia. Selected chipped stone tools. Drawing by D. Kiosak.
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of Kukrek characteristic artefacts (Gaskevych 
2005) .

Bug-Dniester Culture is defined by its spatial 
limits (the valleys of Southern Bug and Dniester) 
and the time interval (from Mesolithic until Chal-
colithic) (Danilenko 1969, 149) . It is composed of 
six very different ceramic phases or styles accord-
ing to V. M. Danilenko, five according to V. I. Mark-
evich and three according to D . Ja . Telegin and R . 
Tringham (Danilenko 1969; Tringham 1973; Mark-
evich 1974; Телегін 1977). Some of them have 
their own range, which only partly corresponds 
with the area of the Bug-Dniester Culture (Gask-
evych 2011) . The lithic inventory also underwent 
at least one radical change – at the transition be-
tween the Early and Recent periods (Gaskevych 
2005) . This mixed character leaves little space for 
the interpretation of the Bug-Dniester Culture as 
material remains of a certain homogenous cultur-
ally unified group (tribe, group of tribes or group 
of communities), as is common in the Soviet and 
Post-Soviet tradition. ‘Bug-Dniester Culture’ more 
likely is an economic entity – an entity of a spe-
cific way of life. The ‘Bug-Dniestrians’ shared a 
common way of life despite the differences in 
the pottery ornamentation . V . M . Danilenko often 
referred to features of the way of living when he 
argued that a certain site belonged to BDK . Ac-
cording to him such features are the location of 
sites near favourable places for communal fishing, 
similar structures and intra-site spatial pattern-
ing, similarities in the lithic tool-kits etc . He draws 
a picture of a riverine way of life (Danilenko 1969, 
90, 150) .

According to the current state of research, 
there are several issues about the Bug-Dniester 
Culture that need to be addressed:
1) the BDK chronology;
2) are there domesticates?
3) is it a single culture?

During the 1960’s and 70’s the chronology 
of BDK was built on the basis of ‘imports’. There 
were potsherds of other cultures found in Bug-
Dniestrean contexts and vice versa . The Early 
Bug-Dniester was thought to be at least partially 
(Pechera phase) contemporaneous with the Criş 
Culture in a broad sense and Recent Bug-Dniester 
was treated as synchronous with LBK (Samchyntsi 
phase) and Precucuteni-Trypillia A (Savran phase) . 

What is the Bug-Dniester Culture?

The Bug-Dniester culture is a classic example of a 
Neolithic culture for the Ukraine and large parts 
of former USSR. It was the first Neolithic culture 
defined in the Southwest Ukraine mostly by V. M. 
Danilenko (1969) .

According to V . M . Danilenko, the Bug-Dniester 
Culture covers the whole of the Neolithic in the re-
gion of Bug and Dniester rivers until the arrival of 
the Chalcolithic Precucuteni-Trypillia A tribes . In 
Soviet and post-Soviet tradition Neolithic means 
pottery and vice versa . Contrary to this opinion 
V . M . Danilenko saw the main characteristic of 
Neolithic in the presence of domesticated animals 
and plants . Thus, his Bug-Dniester Culture started 
already during the Pre-Pottery Neolithic phase 
(Zan’kivtsi) (Danilenko 1969, 90) .

Bug-Dniester sites are situated directly on 
the river shores and they consist of scatters of 
river shells, fragmented bones, lithics and some 
potsherds . Dwellings are mostly reconstructed 
due to the distribution of finds, by planigraphical 
considerations; they are usually without certain 
constructive elements . There are some dugout 
dwellings mostly in the Dniester river valley . Oth-
er on-site structures are hearths and dug-in large 
vessels . Pottery had undergone several important 
changes reflected in the ceramic styles or phases 
defined by V. M. Danilenko (1969, 46 – 147).

Mesolithic heritage is traditionally estimated 
as quite notable in the Bug-Dniester Culture by 
almost every author that ever described its lith-
ic industry. V. M. Danilenko was the first to note 
the Grebenyky substratum in the Bug-Dniester 
flintworking, influenced also by Kukrek tradi-
tion at the early phases of the culture (Danilenko 
1969, 150) . This opinion is commonly accepted 
at present . D . L . Gaskevych proposed to specify 
this concept . He found that the lithic industry of 
BDK resembles the cultural group Radelychi 4 – 
Mshana 10 from the Upper Dniester valley . The 
latter was treated as closely related to the Meso-
lithic Grebenyky Culture . Thus, the Grebenyky 
‘heritage’ was transmitted to BDK not directly 
but rather through Radelychi 4 – Mshana 10 
agency (Gaskevych 2003, 6 f .) . Some sites of Early 
BDK (Pechera phase) have lithic complexes with 
strong Kukrek influence while others are devoid 
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and swine (David 1996; Журавлев/Котова 1996; 
Давид 1997), their colleagues tend to doubt this 
opinion on biometrical grounds . During the 1990’s 
N . Benecke partially re-examined collections from 
1960’s’ excavations and studied the faunal remains 
that were gathered in the course of excavations on 
the sites Soroki III, Tătărăuca Nouă XIV and XV in 
1996 – 1997. He found that no bones of definitely 
domesticated animals were present in the old col-
lections and that some domesticates were revealed 
in newly excavated sites . However, the site forma-
tion history appeared to be complex . The presence 
of Aeneolithic admixtures cannot be excluded in 
the general faunal assemblage (Wechler 2001, 73) . 
So there is no certain evidence for the use of do-
mesticated animals by the BDK population .2

Domesticated plants were not attested in BDK 
contexts by floatation. However, there were not 
many attempts to carry out floatation on the BDK 
settlements. Some species were identified by the 
analysis of imprints of grains and pericarps on the 
potsherds of BDK by G. Pashkevich and Z. Yanush-
evich (1989; Котова/Пашкевич 2002). A detailed 
re-analysis of their results gives some reasons for 
doubts . The greatest variety of species comes from 
the site Sacarovca (Sakharovka) I (Moldova) . It was 
previously attributed to BDK (Yanushevich 1989, 
609). Recently, this site appeared to belong to Criş 
Culture (Larina 1994) . Some potsherds with nota-
ble organic admixture traditionally are defined as 
Criş imports or as a result of Criş influence in the 
BDK contexts (Даниленко 1969; Товкайло 2014). 
Thus, imprints of parts of domesticated plants on 
potsherds are no decisive evidence to prove that 
BDK practiced agriculture or at least used grains 
and seeds of wheat and barley as food supply . In 
order to have firmer grounds for the considera-
tion of imprints it would be necessary to have the 
potsherds with imprints defined and described 
typologically and technologically . Direct radiocar-
bon dating of these organic-rich potsherds could 
also give an additional line of evidence .

And the last but not the least question: is BDK 
a single culture? Despite the common and long 
held opinion there are some facts that contradict 
the idea about a stable and non-interrupted devel-

2 The author thanks Prof . N . Benecke for personal com-
ments on BDK archaeozoological assemblages .

A number of radiocarbon dates seemed to con-
form to this chronology . During the 1990’s a mas-
sive programme of radiocarbon dating was car-
ried out by Kyiv specialists (Бурдо 2003; Kotova 
2003) . The dates were obtained in the Kyiv labora-
tory and the results were surprising . It appeared 
that Early BDK existed around 6400 – 6000 calBC 
(1σ) and Recent BDK – around 6000 – 5300 calBC 
(1σ). The new chronology was accepted and inter-
preted by N . S . Kotova . According to her opinion, 
BDK can be divided into two phases, based on the 
stratigraphy of Baz’kiv Ostriv (excavations of V . M . 
Danilenko, 1959) . The Early BDK has some traits in 
common with the earliest phases of Criş or Proto-
Starcevo, the Recent BDK probably interacted with 
Linear Pottery Culture and later phases of Criş 
(Kotova 2003) .

L . Zaliznyak and M . Tovkailo disagreed with 
the ‘new chronology’ on grounds of ‘imports’ 
and typological comparisons . They believed BDK 
should date much later and be a product of Balkan 
impulses (Товкайло 2004; 2014) or ‘waves of mi-
gration’ (Залізняк/Панченко 2007; Залізняк/Тов-
кайло 2007; Залізняк et al. 2013) in a ‘barbarian 
periphery’ of hunters and gatherers in the valleys 
of Southern Bug and Middle Dniester (Залізняк 
1998, 232) .

In 2007 D . L . Gaskevych proposed to distin-
guish firmly ‘new’ and ‘old’ chronologies (Гаске-
вич 2007). The former was based on the Kyiv ra-
diocarbon laboratory dates that were obtained in 
1998 – 2008; the latter was constituted by a smaller 
set of Berlin, Kiel and Leningrad dates obtained 
before 1998. The time-span of the ‘new chronology’ 
was described above. According to the ‘old chro-
nology’ the Early BDK existed between 5880 – 5550 
calBC (1σ) and the Recent Bug-Dniester 5610 – 4710 
calBC (1σ). Neither of the chronologies is prefer-
able at the moment and each of them has its own 
voids and contradicts in some way to the typologi-
cal seriations of complexes . A solution is sought in 
the essential revision of our ideas on the very na-
ture of Bug-Dniester Culture (Гаскевич 2014).

The presence of domesticates (both plants 
and animals) in the BDK was also the subject of 
a vivid discussion . While Ukrainian and Molda-
vian archaeozoologists defined a part of faunal 
assemblages from Bug-Dniester sites as remains 
of domestic animals: cattle, sheep and/or goat 
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light grey sandy sub-soil (denser than the upper 
layer) (110 – 127 cm); 4 . transitional grey-yellowish 
layer with multiple animal burrows (krotovinas); 
5 . yellow and light yellow sandy loam with nu-
merous shells; it gets notably darker in the lower 
part and gradually contacts the underlying layer 
(170 – 175 cm); 6 . grey and dark grey soft loam with 
carbonate inclusions, pebbles and reddish spots 
(185 – 200 cm); 7 . dense, grey-greenish layer with 
numerous conglomerates, pebbles and spots of 
gleying (traced down to 300 cm) .

During the excavations in 1949 V . M . Danilen-
ko observed that there was a yellowish silty layer 
(B) with broken bones and Trypillian potsherds 
(0,5 – 0,9m) under archaeologically sterile modern 
soil (A) . The third horizon was a grey loam (C) with 
an Early Neolithic layer in it . Early Neolithic lay-
er was attributed to the Pechera phase of BDK . It 
yielded potsherds with incised decoration and or-
ganic admixture and numerous lithics of ‘Kukrek’ 
tradition . The bottom of the sequence was repre-
sented by grey-greenish silt (D) . In 1969 V . M . Da-
nilenko situated a layer of Recent Neolithic in the 
layer B (Даниленко 1969). Thus, we can suggest 
that there is a certain correspondence between 
the sequence of 1949 and the stratigraphy of 2012 .

There were seven potsherds in the 2012 
trench . None of them can be connected to the low-
est archaeological horizons of the site .

Chipped stone tools (105 items with known 
depth) are numerous down the sequence . If we 
plot the depths of lithics (fig.	4B	solid	columns), the 
histogram has two maxima. The first corresponds 
to a contact between the yellow sandy layer and 
the grey loam (170 – 180 cm) . The second is detect-
ed inside the grey loam (185 – 200 cm depth) . Some 
finds (mostly bone shatter) were revealed at a 
depth of 90 – 120 cm – in the lower part of the grey 
subsoil of the modern soil profile.

Thus, the 2012 trench contained three archae-
ological horizons:
I – some chipped stones and broken bones in the 
lower part of the grey subsoil (-90 – 120 cm); 
II – a thick and saturated horizon in yellow silty 
soil; it’s base is marked by massive bones (jaws, 
big antler fragments, hips) at 172 – 175 cm, how-
ever there are finds starting at least from -130 cm;
III – ‘suspended’ layer in grey loam at 185 – 200 cm.

There is no sterile interlayer between the ho-

opment of a homogeneous culture in the valleys of 
Bug and Dniester during Neolithic . Bug-Dniester 
sites often have ‘non-ceramic’ layers underneath. 
The ‘ceramic’ phases of Bug-Dniester Culture ap-
pear to be rather styles instead of phases . There 
are 3 to 6 such styles according to different au-
thors (Даниленко 1969; Tringham 1973; Телегін 
1977; Гаскевич 2013). Each of these styles of pot-
tery making and decoration had its own chronol-
ogy and distribution that only partially intersects 
with the timing and areas of the others (Гаскевич 
2007; 2011; 2014) . The styles are quite distinctive 
and there are no obvious interrelations between 
them . So both the homogeneity and the gradual 
development of BDK culture can be questioned on 
several quite reasonable grounds . 

The problems of BDK cannot be solved only by 
re-analysis of old collections but require new field-
work .

Melnychna Krucha

In 2011 – 2012 the author initiated small-scale ex-
cavations at the Melnychna Krucha BDK site . Mel-
nychna Krucha was one of the first Neolithic sites 
discovered in Southern Ukraine (fig.	1.3) . It was 
discovered around 1931 by the local resident S . I . 
Chub . It was surveyed by K . P . Polikarpovich, V . I . 
Selinov, F. Kharlampovich, A. V. Dobrovolsky (Гас-
кевич/Кіосак 2011). In 1949 V. M. Danilenko exca-
vated the biggest part of the site . It became a step-
ping stone for his classification of the Bug-Dniester 
Neolithic. It was presented as a site with a ‘long 
stratigraphy’ . It contained layers of the Aeneolithic 
Trypillian Culture, Recent Bug-Dniester and Early 
Bug Dniester Culture (Даниленко 1969).

Recently the author (together with D . L . Gask-
evich, Kyiv-Institute of Archaeology) located the 
site and opened a small trench (4x4 m) in order to 
re-examine issues of its stratigraphy and taphon-
omy .

Melnychna Krucha is situated on the northern 
bank of the Southern Bug on a meadow floodplain 
that is separated by a shallow depression (maybe 
an old riverbed) from plateau .

The trench reached 300 cm in depth (fig.	4A) .
1 . topsoil (20 – 25 cm); 2 . dark grey humic mellow 
soil with numerous root-marks (62 – 75 cm); 3 . grey, 
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also a sub-conical core for bladelets and flakes. Re-
touched items are few: bladelets and microblades 
with partial marginal retouch, two end-scrapers 
are done on sides of flakes (fig.	5.11	–	12) . There are 
no culturally distinctive tools . Knapping technique 
was aimed on the production of regular parallel-
sided blades and bladelets from one-polar cores of 
various shapes .

Horizon III contained bones of red deer and 
pig .3 Several non-identified fish bones were found 
in the floatation samples. The lithic inventory in-
cludes end-scrapers (double and semi-circular 
on flakes) (fig.	 5.2,	 9), backed bladelet (fig.	 5.1), 
subconical microcores with regular dorsal scars 
(fig.	5.10	–	16), dihedral burins, burins on a flake  
 

3 The author is extremely grateful to O. P. Sekerska (‘K.D. 
Ushinsky’ South Ukrainian Pedagogical University) for the 
analysis of faunal remains .

rizons II and III . However, they are clearly differ-
ent . Horizon II is a dense scatter of faunal remains 
with some chipped flints, mostly decortification 
and primary knapping by-products . Horizon III is 
a layer of dispersed lithics with some small bone 
fragments and burnt bone shatters . We conclude 
that these two horizons are two cultural layers 
disturbed by burrowing animals’ activity and soil 
formation processes . Horizons II and III share sev-
eral common characteristics with the cultural lay-
ers described by V . M . Danilenko . Horizon II cor-
responds to layer B and horizon III to the Early 
Neolithic cultural layer in layer C . 

In horizon II chipped stone artefacts mostly 
result from decortification and primary knapping 
of 1 – 2 concretions of honey-coloured flint with 
white-reddish cortex .

There are flakes, chips, shatters and a frag-
ment of a flat one-sided core for bladelets. There is 

fig. 4. Melnychna Krucha. Stratigraphy (A, 1-7 layers described in text, -152.601 – finds [depth and number on planum]) 
and vertical distribution of finds (B, solid – chipped flints, hatched – total amount of finds). Drawing by D. Kiosak.



140 Dmytro Kiosak

fig. 5. Melnychna Krucha. Finds. 1-16 – lithic tools (excavations, 2012), 17-18 –potsherds (surface material, 1938). 
Drawing by D. L. Gaskevych (after Гаскевич/Kіосак 2011).
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were found in the eastern part of the site, while 
the latter concentrated in the western part (Гаске-
вич/Кіосак 2011). So, one could argue that two dif-
ferent habitations were partially superimposed in 
the lower layer of Melnychna Krucha .

Interpretation

Two sets of cultures were labelled ‘Neolithic’ in the 
southwest of the Ukraine. While Criş and LBK con-
form to the structural characteristics of Neolithic 
societies, BDK is distinctively different . It has no 
settlements of village type, no elaborated architec-
ture, no distinctive fine-ware vessels, and no figu-
rines . Let us assume that remains of domesticates 
are found in the Bug-Dniester contexts . Even then, 
domestication of the valleys of Bug and Dniester 
did not occur in the sense of Ian Hodder’s domesti-
cation of Europe (Hodder 1990). BDK is not a ‘Hod-
derian’ Neolithic society .

(fig.	5.6) and numerous microblades . The general 
composition of assemblage and knapping style are 
consistent with the Kukrek complexes structure 
(Гаскевич/Кіосак 2011).4

Thus, the new sequence of Melnychna Krucha 
provides several reasons to doubt the attribution 
to ‘Neolithic’ of the lower layer. It yielded a lithic 
collection that is very similar with Mesolithic 
Kukrek complexes, no potsherds and no definite 
domestic animals’ bones . Moreover, D . L . Gask-
evych has recently reconstructed the spatial dis-
tribution of finds in the1949 excavation trenches 
(fig.	 6) . It appeared that Kukrek-looking lithics 
(bullet cores, backed bladelets, multi-faceted bu-
rins on flakes, massive circular and sub-circular 
end-scrapers) were spatially separated from ‘Neo-
lithic’ potsherds and non-Kukrek lithics (trapezes, 
burins and end-scrapers on blades) . The former 

4 Some of the results presented here were obtained to-
gether with D . L . Gaskevych .

fig. 6. Melnychna Krucha 1949. Distribution of finds. Drawing by D.L. Gaskevych (after Гаскевич/Kіосак 2011).
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table degree of superimposition and mechanical 
admixtures of different habitations inside these 
layers. This unified way of life was river-oriented. 
Fishing played an important role . The sites are 
usually found close to the water, near rapids, is-
lands, river crossings, shallow channels and so on . 
There are numerous finds of fish-bones and some 
finds of fishing implements in the BDK contexts 
(Даниленко 1969; Маркевич 1974). Hunting and 
gathering could also be practised in the river val-
leys (Даниленко 1969, 178 f.; Журавлев/Котова 
1996) . This adaptation was quite successful and 
even a (hypothetical) acquaintance with domestic 
animals and plants did not change its foundations . 
This economic orientation was different both from 
the mobile ways of life of hunter-gatherers and 
the sedentary life of the first farmers. In contrast 
with the local Mesolithic, the BDK population had 
more elaborated structures on sites, a different 
settlement pattern, more extensive tool-sets, some 
evidence of art and sacral beliefs . That is why it 
would be rather simplistic to call BDK a ‘ceramic 
Mesolithic’ . L . L . Zaliznyak attributed the pottery-
bearing sites of Surs’ka Culture (influenced by 
BDK) to an economic type of river shores’ fishers-
hunters-gatherers (Залізняк 1998, 98). It is quite 
probable that this definition can be extended to 
BDK too, maybe with the additional use of domes-
tic animals and plants .

Thus, the issue of the probable interaction of 
economically different societies is more compli-
cated than just a ‘Meso-Neo interface’ in the South-
west Ukraine. Here in fact, several ‘interfaces’ 
should be investigated: Mesolithic with Criş and 
LBK, Mesolithic with BDK and finally, Criş and LBK 
with BDK .

The lithic collection of the Kamyane-Zavallia 
settlement indicated that little if any interaction 
with the local Mesolithic affected the knapping 
style and typological composition of its assem-
blage . LBK appears as a completely migratory phe-
nomenon in this part of the Ukraine . This opinion 
is supported by the observations on LBK lithic in-
ventories of adjacent regions (Larina et al . 1997; 
Larina 1999) .

In 2005 D . L . Gaskevych demonstrated that 
Early Bug-Dniester sites bear either ‘Kukrek’ or 
‘geometric’ lithic assemblages (Гаскевич 2005, 
28). The ‘Kukrek tradition’ sites comprise Baz’kiv 

There are several theoretical models, which 
were proposed to explain this incongruence . None 
of them is completely satisfactory . M . Lillie and M . 
Zvelebil proposed to treat BDK as a transitional 
society – foragers in the availability phase . They 
adopted pottery technology from contact with Criş 
communities in the west between 7000 – 6800 BP . 
Later they turned to agricultural ways of life com-
pletely, until their incorporation into the Trypillia-
Cucuteni cultural tradition (Zvelebil/Lillie 2000, 
72 – 76) .

This concept can be criticized in several ways . 
First, there are components of material culture in 
the BDK which cannot be explained by the adop-
tion of certain elements from their Neolithic 
neighbours and cannot be traced back to Recent 
Mesolithic – for example, pots with comb decora-
tion (Gaskevych 2011; 2014) . L . L . Zaliznyak names 
pointed bottom of vessels as evidently ‘local trait’ 
(Залізняк 1998, 232). Second, the ‘new’ and even 
‘old’ chronologies place the early BDK sites (for ex-
ample in Soroki II, layer I (5880 – 5560 calBC [1σ]) 
earlier or roughly statistically synchronous with 
the arrival of the Balkan farmers in the region . The 
earliest evidence of their presence is Viişoara I site 
in the Prut valley (fig.	1.10) which belongs to Criş 
III . This phase is dated between 5800 – 5500 calBC 
in Romania (Biagi et al . 2005, 43 – 47; Biagi/Spataro 
2005). The radiocarbon date of the largest Criş set-
tlement in the region, Sacarovca (Sakharovka) I 
(Criş IV) is 5640 – 5480 (1σ) calBC (fig.	1.1) . So, there 
is not much time left for an interaction between 
Early BDK and Criş communities.

Here the author suggests an explanatory 
model on the nature of BDK society . Obviously it 
requires additional empirical support . However, it 
seems at least fruitful as a tool to define lines and 
directions of future research, which will eventu-
ally support or falsify it .

There are several indications that BDK is not 
a culture. It is rather an entity of a specific way of 
life – some groups from different cultures united 
by similar ways of subsistence production in simi-
lar ecological setting . They utilized the resources 
of Southern Bug and Dniester valleys in the same 
pattern . The latter resulted in numerous re-uses 
of the same particularly favourable places . This 
process created not just multiple stratified sites 
with several archaeological layers but also a no-
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Mesolithic dates and at least two dates that are 
indicative for a Bronze Age occupation of the site 
(Biagi et al . 2007; Lillie et al . 2009) . Because of this, 
one can reasonably doubt the relation between 
Kukrek lithic inventory and Early BDK pottery .

The site of Melnychna Krucha can also be put 
on this list of doubts . In 2012 re-excavations yield-
ed no traces of pottery and domesticated animals 
in the lower layer of the site . Moreover, re-an-
alysis of the spatial distribution of potsherds and 
Kukrek characteristic tools demonstrated that they 
were found in different parts of the site in 1949 . 
It seems that the association of Early BDK and 
Kukrek lithics still has to be proved here by new 
refined data.

The presented data is obviously not enough 
to deny completely a certain ‘Kukrek’ presence 
on the Early BDK sites . However, the role of the 
‘Kukrek factor’ in the neolithisation of the region is 
evidently overestimated .

The third ‘interface’ (Criş and LBK with BDK) 
is particularly intriguing and requires additional 
research . There are around ten reported cases 
of BDK potsherds found in LBK settlements and 
vice versa (Даниленко 1969; Ларина 1999; 2006). 
However, chronological and (sometimes) strati-
graphic discrepancies could indicate that these ce-
ramic vessels were not really in use simultaneous-
ly, but rather were mixed in a single layer due to 
post-depositional processes . A new promising di-
rection of research is a microregional approach to 
groups of sites in some particular settings, where 
LBK sites are situated close to BDK sites . A region 
of this type is known in the vicinity of Tătărăuca 
Nouă in Moldova near the Dniester river (Wechler 
et al. 1998; Ларина 2006). Recently, a microregion 
of LBK and BDK ‘interface’ was found at the south-
ern Bug river where the LBK site of Kamyane-Zav-
allia is situated at 5km distance from the BDK sites 
Zavallia and Zhakchik (Кіосак 2015).

Conclusion

Recent finds demonstrate that previous views on 
the Mesolithic-Neolithic transition in the South-
west Ukraine need to be revised . We can no longer 
view Bug-Dniester culture as a ‘normal’ Neolithic 
culture either developed by local Mesolithic hunt-

Ostriv, Pechera, Gaivoron-Polizhok, Melnychna 
Krucha . Another group is best evidenced by Sok-
iltsi VI site . Later, a very rich and very character-
istic Kukrek assemblage was found associated 
with Early BDK potsherds in Dobryanka 3 site by 
a team led by L. L. Zaliznyak (IA NASU, Kyiv) (За-
лізняк/Манько 2005; Залізняк/Панченко 2007; 
Залізняк/Товкайло 2007). These observations 
were the basis of hypotheses either on the ‘Kukrek 
factor’ in the origin of BDK (Kotova 2003), or even 
the ‘Kukrek factor’ in the neolithisation of Western 
and Central Ukraine (Залізняк/Панченко 2007). 
I. V. Sapozhnikov and G. V. Sapozhnikova defined 
Mesolithic Kukrek sites (such as Abuzova Balka, 
Kinetspil and so on) as belonging already to the 
Neolithic (‘Pre-Ceramic Neolithic’) (Сапожников/
Сапожникова 2011, 24) based on the results of 
use-wear analysis. They defined a group of tools as 
‘reaping knives’ or ‘sickle inserts’ in the abundant 
surface material collection of Abuzova Balka . Ac-
cording to the Sapozhnikovs this suggests already 
a ‘presence of agriculture’ (Сапожников/Сапож-
никова 2011, 122). 

Contrary to these opinions, there is a certain 
amount of evidence that pottery-bearing Early 
BDK sites could obtain ‘Kukrek’-looking lithic in-
ventories due to a superimposition of Mesolithic 
‘Kukrek’ and ‘ceramic’ BDK habitations. In 2008 
D . L . Gaskevych (together with a Polish team) ex-
cavated Pechera I site (fig.	1.4) . Their excavation 
trench was opened right next to the 1958 trench of 
V. M. Danilenko. There were no clearly defined Ne-
olithic layers in the 2008 trench . Potsherds of dif-
ferent BDK styles or phases (Pechera, Samchyntsi, 
Savran) were encountered throughout the lower 
part of the sequence together with some pieces of 
Criş ceramics (Гаскевич 2013). Thus, the stratigra-
phy from the V . M . Danilenko excavations may be 
doubted . There are no reasons to suppose that the 
bearers of Early BDK pottery were the makers of 
Kukrek tools in the Pechera 1 assemblage (Гаске-
вич 2014, 10 f., 14).

Dobryanka 3 site yielded an abundant Kukrek 
lithic assemblage and some potsherds of Early 
BDK (fig.	1.5) . There were also potsherds of LBK 
and a human burial (Залізняк et al. 2013). While 
the burial, some potsherds with organic admix-
tures and some animal bones were dated to the 
late 7th – early 6th mill . BC, there are also Early 
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Abstract

This paper provides an overview of the evidence 
for human occupation of the Iron Gates section 
of the lower Danube Valley during the Lateglacial 
period, between ca . 14 .700 and 11 .700 cal BP . Late 
or Final Epigravettian assemblages of chipped 
stone and bone artefacts were recovered in exca-
vations in the 1950s and 1960s at three cave sites 
in the Romanian sector of the Iron Gates: Hoților, 
Climente II and Cuina Turcului . Radiometric and 
AMS 14C dates from the sites fall mainly in the 
Bølling-Allerød interstadial . However, direct dates 

on human remains from Cuina Turcului raise the 
possibility of a continuation of the Epigravettian 
into the Holocene . The absence of 14C dates for the 
Younger Dryas may be a function of the radiocar-
bon sampling strategy . Previous claims for the ex-
istence of Epigravettian occupations at open-air 
sites in the Iron Gates have yet to be substantiated .

Introduction

The Lateglacial period was part of a major global 
climate change event (Termination 1) that marked 
the end of the Last Glaciation . It began with an 
abrupt warming (the Bølling-Allerød) at 14 .700 cal 
BP, followed by a return to colder conditions ca . 
12.900 cal BP (the Younger Dryas) and a final rapid 
warming ca . 11 .700 cal BP leading to the Holocene 
and the establishment of full interglacial condi-
tions .

Several sites in the Iron Gates have produced 
evidence of hunter-gatherer occupation during the 
Lateglacial period (fig.	1) . In this paper we provide 
a brief overview of the archaeological evidence 
and comment on the significance of new AMS 14C 
dates on animal bones and human remains . We 
also reflect upon two important questions: (i) was 
settlement of the Iron Gates continuous through-
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Inter-regional comparisons with better docu-
mented sequences in Italy and southwest France 
resulted in the introduction of cultural labels such 
as ‘Azilian’, ‘Romanellian’, ‘Romanello-Azilian’ and 
‘Tardigravettian’ to characterize the Lateglacial 
finds from the Iron Gates, although these terms 
were largely abandoned elsewhere following Bar-
tolomei et al .’s (1979) revision of the Late Upper 
Palaeolithic sequence in Italy and their use of the 
term ‘Epigravettian’ in place of Tardigravettian. 
For example, in their review of the European Up-
per Palaeolithic, Djindjian et al . (1999, 302 – 309) 
treat the Iron Gates sites as part of their ‘Mediter-
ranean Final Epigravettian’ technocomplex .

Some Romanian archaeologists, whilst ac-
knowledging the external parallels, have pre-
ferred to differentiate the Lateglacial assemblages 
from the Iron Gates by the use of the cultural la-
bel ‘Clisurean’, derived from a local name (Clisu-
ra Dunării) for the Romanian part of the Iron 
Gates gorge (e.g. Nicolăescu-Plopşor et al. 1965; 
Boroneanț 2000).  

out the period, (ii) are the archaeological remains 
that have been assigned to this period part of a 
unitary cultural entity?

Final Palaeolithic, Epipalaeolithic or  
Early Mesolithic?

Any discussion of the archaeology of the Iron 
Gates is made more difficult by inconsistent use of 
terminology (fig.	2) .

Some authors have applied the terms ‘Epi-
palaeolithic’ to the Lateglacial hunter-gatherers 
of the Iron Gates and ‘Mesolithic’ to those of the 
Early Holocene (e.g. Păunescu 2000; Borić 2011). 
Others have tended to regard ‘Epipalaeolithic’ 
and ‘Mesolithic’ as synonyms and applied these 
terms either to the whole of the time-range from 
c. 15.000 – 8100 cal BP (e.g. Boroneanț 2000; Bonsall 
2008), or restricted them to the Early Holocene de-
noting Lateglacial finds as ‘Final Palaeolithic’ (e.g. 
Mihailović 2008).

fig. 1. Iron Gates sites with evidence of later Stone Age occupation. Named sites have a documented or presumed 
Epigravettian component.
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fig. 2. Periodization, chronology and terminology of the later Stone Age in the Iron Gates, according to Srejovic� (1969) 
and Boroneant� (2000).

Site Hor. Original cultural 
designation

Formal 
tools Debitage Total References

Cuina 
 Turcului I ‘Romanello- 

Azilian’ 1340 27,012 28,352 Păunescu 1970; 1978; 
2000

Cuina 
 Turcului II ‘Romanello- 

Azilian’ 2022 42,240 44,262 Păunescu 1970; 1978; 
2000

Climente II
‘Late Epigravet-
tian to Early 
Romanellian’

514 5864 6378 Boroneanț 1970

Ostrovul 
Banului I – II ‘Romanellian’ 256 3337 3593 Boroneanț 1970

Hoților ‘Azilian’ /  
‘Clisurean’ 86 978 1064

Nicolăescu-Plopşor/
Păunescu 1961; 
Nicolăescu-Plopşor et 
al. 1965; Păunescu 2002

Climente I ‘Proto-Clisurean’ 94 230 324 Boroneanț 1973

tab. 1. Lithic artefact inventories from Epigravettian horizons (artefact totals after Pa�unescu 2000; 2002).
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(2000) as awls, projectile points, chisels and a har-
poon fragment. A significant number of bone tools 
were decorated with incisions forming abstract 
patterns including repetitive geometric designs 
(parallel lines, zig-zags, triangles and lozenges), 
short irregular lines (isolated or in groups) and 
simple hatching and cross-hatching sometimes 
framed between two parallel lines . Such decora-
tions were applied mainly to bone; only two ant-
ler fragments with incised decoration were found . 
Also attributed to the Epigravettian horizons were 
15 pierced animal teeth (deer, wolf and wild boar), 
two pierced fish vertebrae, and pierced shells of 
freshwater and marine molluscs . According to 
Păunescu (2000, 344) no consistent typological dif-
ferences could be observed between the bone ar-
tefact assemblages from the two main Epigravet-
tian horizons, although Srejović (1969, 14) argued 
that the geometric motifs belonged to an earlier 
phase than the hatched motifs .

Excavations in Climente II cave identified a 
layer up to 70cm thick, interpreted as belonging 
to the period ‘from the end of the Epigravettian 
to the beginning of the Romanellian’ (Boroneanț 
1970, 2) . From this layer were recovered nearly 
6000 chipped stone artefacts, over 40 bone and 
antler artefacts (including a broken harpoon head 
and two decorated pieces), four pierced animal 
teeth (deer, wolf), a Dentalium shell, a number 
of river pebbles some of which were described 
as ‘painted’ with red ochre, and several lumps of 
red ochre and haematite (Boroneanț 1979, 176; 
Păunescu 2000, 368 – 372). Faunal remains from 
the same layer comprised those of large mammals 
(red deer, wild boar, brown bear), small mammals 
(beaver, fox, hedgehog), birds and fish (Păunescu 
2000, 373) .

The other sites where Epigravettian horizons 
were recognized produced much smaller amounts 
of material (tab. 1). At Climente I a ‘proto-Clisu-
rean’ horizon (Boroneanț 1973) was identified in 
a 5 .7 m thick sequence of deposits that also con-
tained ‘Mousterian’, ‘Aurignacian’ and ‘post-Pa-
laeolithic’ layers . A similar sequence was recorded 
in Peștera Hoților where a 10 – 15 cm thick ‘Azil-
ian’ (‘Clisurean’) layer, within which were hearths 
and areas of darker soil containing charcoal and 
ash, occurred directly above an Aurignacian level 
(Nicolăescu-Plopşor/Păunescu 1961; Nicolăescu-

Epigravettian (‘Clisurean’) in the Iron Gates

Research undertaken in the second half of the 
twentieth century led to the recognition (or pre-
sumption) of Lateglacial occupations in a number 
of sites in the Iron Gates region (fig.	1). The first 
finds were made in the 1950s at Peștera Hoților 
(Thieves’ Cave) at Băile Herculane in the valley 
of the river Cerna (Nicolăescu-Plopşor/Păunescu 
1961) . Most finds, however, were made at sites 
along the Romanian bank of the Danube between 
1964 and 1969 during rescue excavations linked 
to the construction of the Iron Gates I dam . Epi-
gravettian ‘layers’ were recognized in the rock-
shelter of Cuina Turcului and the cave sites of 
Climente I and II, as well as in the open-air site of 
Ostrovu Banului (Boroneanț 1970; 1973; Păunescu 
1970; 1978) . In several other sites, Epigravettian 
occupations were posited on the basis of artefact 
typology – at Veterani Cave by Boroneanț (1973; 
2000), and at the open-air sites of Răzvrata, Vetera-
ni Terasă, Icoana and Schela Cladovei by Păunescu 
(1989; 2000) . At none of these sites, however, is 
there supporting evidence of Lateglacial occupa-
tion from stratigraphy or radiocarbon dating (see 
Discussion) .

Of the five ‘main’ sites, the most productive 
archaeologically was Cuina Turcului rockshelter 
where two ‘Tardigravettian’ horizons were distin-
guished (Cuina Turcului levels I and II) separated 
by sterile deposits . In at least one part of the cave 
the younger of these horizons (II) was subdivided 
into two levels (IIa and IIb), again separated by 
supposedly sterile deposits (Păunescu 1970; 1978; 
2000) . Above the Epigravettian deposits was an-
other allegedly sterile horizon, overlain by depos-
its containing Early Neolithic (Starčevo-Criș cul-
ture) remains .

Finds attributed to the Epigravettian layers 
included more than 70 .000 chipped stone arte-
facts, coarse stone tools, fragments of ochre and 
graphite, and abundant faunal remains includ-
ing numerous artefacts made from bone, antler, 
tooth and shell . The chipped stone assemblage 
was predominantly of flint (96.8%) although other 
rock types (jasper, quartz/quartzite and obsidian) 
are represented . Some of the coarse stone tools 
were stained or ‘painted’ with red ochre. Among 
the bone tools are forms identified by Păunescu 
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laeolithic type list of Sonneville-Bordes and Perrot 
(1953; 1954; 1955; 1956a; 1956b) . The results of his 
analyses for the eight largest assemblages are pre-
sented in tab . 2 .

Păunescu also obtained radiometric radiocar-
bon dates from two sites (tab.	3) . At Cuina Turcului 
the ‘Tardigravettian I’ horizon was dated by three 
radiometric 14C measurements on pine charcoal 
ranging between 12 .600±120 and 11 .960±60 BP, 
while a radiometric date of 10 .125±200 BP was ob-
tained on a mixed sample of charcoal and burnt 
bone fragments from the ‘Tardigravettian IIa’ ho-
rizon (Păunescu 1970; 1978; 2000). From Peștera 
Hoților a radiometric date of 11.490±75 BP was 
obtained for burnt bones from a hearth (Păunescu 
2002) . 

The present authors obtained new single-enti-
ty AMS radiocarbon dates as part of an ongoing re-
evaluation of the pre-Holocene settlement of the 
Iron Gates . Tables 4 – 5 present results for human 
remains and humanly modified animal bones 
from Epigravettian levels at Climente II cave and 
Cuina Turcului . Dating of material from Climente 
II has proved especially difficult because of low 
collagen yield . Of a total of 13 samples submitted 
to the Oxford Radiocarbon Accelerator Unit, only 
six (two human, four ungulate) yielded sufficient 
collagen for dating .

Plopşor et al. 1965). At Ostrovul Banului two ‘Ro-
manellian’ levels were identified below deposits 
assigned to the Mesolithic ‘Schela Cladovei culture’ 
(Boroneanț 1970).

Human remains occurred in the Epigravet-
tian deposits at Cuina Turcului and Climente II . At 
Cuina Turcului disarticulated remains were recov-
ered from both the Epigravettian and Early Neo-
lithic parts of the sequence. The ‘Tardigravettian 
I’ horizon produced two permanent molars, while 
bones from four individuals (three adults and a 
foetus) were attributed to the ‘Tardigravettian 
IIa’ horizon (Păunescu 1970; 1978). At Climente II 
bones of at least two individuals were recovered 
from different parts of the cave . They comprised 
(i) the articulated skeleton of an adult male lying 
on the left side with the legs tightly flexed and 
lacking the cranium, many of the bones being 
stained with red ochre; and (ii) some teeth and 
fragments of bones that ‘seem to be from a child’s 
skeleton’ (Boroneanț 1979, 176).

In previous studies of these sites most atten-
tion was focused on the lithic assemblages, which 
were used both as a means of dating the sites and 
of establishing intra- and extra-regional compari-
sons . The most detailed accounts of the lithic as-
semblages from the Iron Gates Epigravettian sites 
were provided by Păunescu (2000; 2002) who in-
ventoried the formal tools using the Upper Pa-

Lab ID Site Context Material 14C age (BP) Calibrated age  
(95% confidence)

Bln-803 Cuina 
 Turcului

Layer I (Trench B  
5 .90– 5 .95m; hearth  
at base of layer . 

Pine charcoal 12600±120 15290 – 14280 cal BP

Bln-804 Cuina 
 Turcului

Layer I (Trench A  
6 .20 – 6 .40m; hearth  
at base of layer .

Pine charcoal 12050±120 14205 – 13575 cal BP

GrN-
12665

Cuina 
 Turcului

Layer I (Trench S  
5 .70 – 5 .88m; hearth  
at base of layer .

Pine charcoal 11960±60 14005 – 13595 cal BP

Bln-802 Cuina 
 Turcului

Layer IIa (Intermediate 
A, 3 .68-3 .85m; hearth)

Charcoal, 
burnt bones 10125±200 12520 – 11210 cal BP

GrN-
16987

Peștera 
Hoților

Sq . 3-4, 1 .07 – 1 .19m, 
S slope, hearth no . 3 Burnt bones 11490±75 13425 – 13160 cal BP

tab. 3. Radiometric 14C dates for Epigravettian levels at Cuina Turcului and Pes�tera Hot�ilor.
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As will be evident from tab . 2, the three larg-
est assemblages – from Cuina Turcului levels I and 
II and Climente II – share a number of specific tool 
types, including backed bladelets, Gravette points, 
microgravettes, curved backed pieces (Azilian 
points), geometric microliths (lunates, triangles, 
trapezes and rectangles) and short endscrapers 
(especially thumbnail endscrapers) . Combination 
tools, particularly double endscrapers – which 
are rare in later (‘Mesolithic’) contexts in the Iron 
Gates – also occur in all three assemblages . Indi-
vidually, these types are not diagnostic, but in 
combination they are typical of the Late or Final 
Epigravettian in Southeast Europe (cf. Karavanić 
et al . 2013) .

Backed bladelets, Azilian points, geometric 
microliths and thumbnail endscrapers are also 
present in the much smaller assemblage from 
Peștera Hoților, which is dated to the Lateglacial 
by a single radiocarbon determination . Likewise, 
the assemblage from Ostrovul Banului levels I – II 
contains Azilian points, geometric microliths, 
thumbnail endscrapers and double endscrapers; 
but in this case there are no supporting 14C dates, 
which has led some researchers (e.g. Borić 2011, 
165) to question whether this site actually con-
tained an Epigravettian component .

The small assemblage from Climente I dif-
fers from the other sites . There are no thumbnail 
endscrapers or lunates, and only one (atypical) 
Azilian point . The formal tools include backed 
bladelets, Gravette points and what Păunescu de-

Discussion

The Epigravettian evidence from the Iron Gates 
has some obvious limitations, arising partly from 
the ‘rescue’ nature of the original excavations. 
The work was often undertaken rapidly with lim-
ited resources and (in the case of the cave sites) 
without the benefit of artificial lighting . Conse-
quently, recovery and recording methods were 
rather coarse grained . The problems have been 
compounded by the lack of detailed excavation re-
ports for all sites except Cuina Turcului (Păunescu 
1970; 1978) .

Păunescu’s typological analysis of the chipped 
stone assemblages (tab.	2) was accompanied by 
drawings of representative series of the formal 
tools from the various sites (Păunescu 2000, fig. 
143 – 144, 146 – 148, 153, 156, 159, 161, 164, 165, 174, 
211; 2002, 18) . This dataset is used here for com-
parative purposes, but with some qualification . 
For example, Păunescu recognized ‘carinated end-
scrapers’ (SB-P #11 – 12) and ‘Dufour bladelets’ (SB-
P #50) in many of the assemblages he assigned to 
the ‘Tardigravettian’. Yet these types are rarely, if 
ever, present in Epigravettian assemblages else-
where in Europe, being among the defining ele-
ments of Early Upper Palaeolithic Aurignacian 
industries. Most likely the ‘carinated endscrapers’ 
and ‘Dufour bladelets’ listed in tab. 2 are typologi-
cal misidentifications, although stratigraphic mix-
ing between Aurignacian and Epigravettian hori-
zons at Peștera Hoților cannot be ruled out.

Lab ID Year of
excavation Sample details Context

14C age 
(BP)

δ13C 
(‰)

δ15N 
(‰) C/N Calibrated age  

(95% confidence)

OxA-
26310 1968

C.	elaphus, bone 
(metatarsal), 
split

Trench I, 
0 .80m 11970±55 -20 .3 6 .3 3 .2 14025 – 13625 cal BP

OxA-
26199 1968

C.	elaphus, bone 
(tibia), worked 
to a crude point

Trench 
III, sq . 1, 
0 .95m

11880±55 -19 .0 2 .5 3 .2 13805–13555 cal BP

OxA-
25735 1968 C.	elaphus, 

 antler, worked
Trench 
II, 0 .65m 10900±50 -20 .6 5 .0 3 .1 12875–12690 cal BP

OxA-
26198 1968

C.	elaphus, bone 
(metacarpal) 
with cutmarks

Trench 
II, 0 .25m 10840±50 -20 .6 5 .4 3 .2 12805–12680 cal BP

tab. 5. AMS 14C dates on humanly modified animal bones from Epigravettian deposits at Climente II.
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moose and horse from Icoana; (ii) the preponder-
ance of wild pig and red deer at Icoana and their 
relative scarcity at Cuina Turcului, and (iii) the 
absence from Cuina Turcului levels I and II of dog 
(Canis	familiaris), which is thought to have been 
a Holocene (‘Mesolithic’) domesticate in the Iron 
Gates (Bökönyi 1975; Dimitrijević/Vuković 2015).

In their analysis of Late Epigravettian as-
semblages from the eastern Adriatic, Karavanić 
et al . (2013) observed a reduction in the frequen-
cies of backed bladelets and microgravettes, and 
an increase in Azilian points and lunates through 
time . The evidence for temporal change in the Epi-
gravettian of the Iron Gates is more limited, and 
not entirely consistent with that from the eastern 
Adriatic; the only stratigraphic sequence is from 
Cuina Turcului where the percentages of Azilian 
points, lunates and triangles decrease between 
levels I and II, but the frequency of backed blade-
lets actually increases .

Fig . 4 presents AMS and radiometric 14C dates 
for Epigravettian levels in Iron Gates cave sites 
alongside the earliest dates for open-air sites . The 
dates for Climente II, Cuina Turcului level I, and 
Peștera Hoților all fall in the time range of the 
Bølling-Allerød interstadial, ca . 14 .700 – 12 .700 cal 
BP . The reservoir corrected ages of the human re-
mains from level II at Cuina Turcului are signifi-
cantly later and fall around the beginning of the 
Holocene . However, there is some doubt about 
the association of human remains and artefacts 
in level II (cf. Boroneanț 2011). If the human and 
other archaeological remains from level II were 
contemporaneous, then this would imply that the 
Epigravettian assemblage from this horizon dates 
wholly or in part to the initial Holocene rather 
than the terminal Pleistocene . If, on the other 
hand, the human bones were from burials insert-
ed into pre-existing deposits, then the Epigravet-
tian assemblage from level II could be largely or 
entirely pre-Holocene in age .

A continuation of Epigravettian techno-typo-
logical traits into the Holocene would not be sur-
prising given the similarity of the chipped stone 
assemblage from Padina A1 – A2 (e .g . the presence 
of Azilian points, geometric microliths, thumb-
nail endscrapers and occasional double end-
scrapers) with that from Cuina Turcului level II 
(Radovanović 1996, 238, fig. 5.5), and the radiocar-

scribed as ‘leaf points with bilateral retouch’. The 
last mentioned are conspicuously absent from the 
Epigravettian assemblages from Climente II, Cuina 
Turcului and Peștera Hoților. Pǎunescu found no 
equivalent in the SB-P typelist, and added them 
to the list as a new type (#50a) . However, judging 
from the published illustrations (Păunescu 2000, 
fig. 153.17 – 20) they resemble fléchettes (SB-P #54) 
and generally the assemblage from Climente I has 
a Gravettian rather than Epigravettian aspect . It 
should be noted that initially V. Boroneanț (1968) 
and Păunescu (1973) interpreted the Climente I as-
semblage as ‘Gravettian’. Both later revised their 
opinions, the latter describing it as ‘Tardigravet-
tian’ (Păunescu 2000), and the former as ‘Proto-
Clisurean’ (Boroneanț 2000) reflecting his view 
that it relates to an earlier period than the ‘Clisure-
an’ assemblages from Climente II, Cuina Turcului 
and Peștera Hoților.

The Epigravettian ‘status’ of the assemblag-
es from Veterani Cave, Veterani Terasă, and the 
open-air sites of Răzvrata, Icoana and Schela Clad-
ovei, which was based purely on artefact typology 
(Păunescu 2000), is equally insecure. The assem-
blages from these sites are small and lack many 
of the more definitive tool types found in the Epi-
gravettian levels at Climente II, Cuina Turcului and 
Peștera Hoților. For example, from the presumed 
‘Tardigravettian horizon’ at Icoana (cf. Păunescu 
2000) there are no Gravette points, microgravettes, 
backed bladelets, Azilian points or geometric mi-
croliths, and only a single thumbnail endscraper, 
while among 94 ‘Tardigravettian’ chipped stone 
tools from Schela Cladovei Păunescu identified 
just three Azilian points and one backed bladelet, 
but no Gravette points, microgravettes, geometric 
microliths or thumbnail endscrapers (tab.	2) . More 
importantly, the large series of single-entity AMS 
14C dates on animal and human bones that have 
since been obtained for these two sites (25 from 
Icoana, and 58 from Schela Cladovei) provide no 
indication of hunter-gatherer occupation of either 
site in the Lateglacial or the very early Holocene 
(Bonsall 2008; Bonsall et al . 2015) . A difference 
in age between Icoana and Cuina Turcului levels 
I – II had previously been suggested by Bolomey’s 
(1973) comparative analysis of the faunal re-
mains from the two sites summarized in fig. 3, the 
key features of which are: (i) the absence of ibex, 
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fig. 4. Calibrated probability distributions of radiocarbon ages of archaeological samples from cave and open-air sites in 
the Iron Gates within the time range 15.000 to 11.000 cal BP, compared against the North Greenland (NGRIP) δ18O ice 
record. Low precision dates (one-sigma errors greater than ±100 yr) have been omitted.

fig. 3. Composition of the large-sized mammal assemblages from Cuina Turcului and Icoana (based on Bolomey 1973).
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on Ostrovul Banului, posited by V. Boroneanț and 
A. Păunescu on stratigraphic and typological evi-
dence, requires support from radiocarbon dating . 
The case for Epigravettian occupations in Veterani 
Cave and at the open-air sites of Veterani Terasă, 
Răzvrata, Icoana and Schela Cladovei rested on 
ambiguous typological evidence, but has since 
been weakened by the acquisition of large series 
of AMS dates for Icoana and Schela Cladovei that 
suggest neither of these sites was occupied during 
the Lateglacial or very early Holocene .

Radiocarbon dates on animal and human 
bones from the Epigravettian levels in Hoților, 
Climente II and Cuina Turcului fall mainly in the 
Bølling-Allerød interstadial between 14 .700 and 
12 .900 cal BP, although dates on human remains 
from the later of the two main Epigravettian levels 
at Cuina Turcului raise the possibility that the Epi-
gravettian assemblages there are in part of Early 
Holocene age . The lack of 14C dates corresponding 
to the Younger Dryas (12.900 – 11.700 cal BP) cold 
event may reflect a period when the cave sites 
were not used, or could be a function of the radio-
carbon sampling strategy .

A striking feature of the Epigravettian assem-
blages from Cuina Turcului and Climente II is the 
presence of large numbers of bone tools, includ-
ing many with incised decoration in various styles . 
Establishing a secure chronology for this material 
will be a priority in future research .

bon evidence of initial Holocene settlement at Pa-
dina (fig.	4; Borić/Miracle 2004). It should also be 
noted that some Final Epigravettian sites in Italy 
are radiocarbon dated to the early Holocene (Bi-
etti 1990, 97) .

A striking feature of fig . 4 is the absence of 
radiocarbon dates coinciding with the Younger 
Dryas cold event (ca . 12 .700 – 11 .700 cal BP) . While 
this may represent a hiatus in the use of the rock-
shelter, such radiocarbon ‘gaps’ can also be the 
result of taphonomic factors or a function of the 
radiocarbon sampling strategy (cf. Mlekuž et al. 
2008) . It should be noted that all the animal bones 
dated from the cave sites (tab.	5) were red deer 
(Cervus	elaphus), which was present in the Iron 
Gates region during the Bølling-Allerød intersta-
dial and the Early Holocene but was likely rare 
or absent during the Younger Dryas. Ibex (Capra	
ibex), well represented in the faunal assemblages 
from levels I and II at Cuina Turcului (fig.	3), pre-
fer more open habitats and are likely to have been 
more numerous than deer in the mountainous 
terrain surrounding the rockshelter during the 
Younger Dryas. Mihailović (2008, 15 f.) has even 
suggested that the survival of hunter-gatherers in 
the Iron Gates during the Younger Dryas would 
have been dependent on intensive hunting of ibex 
and chamois . Therefore, without AMS 14C dates on 
ibex bones from the Epigravettian levels at Cuina 
Turcului it would be premature to conclude that 
there was no Younger Dryas occupation of the 
rockshelter .

Conclusions

Late or Final Epigravettian (‘Tardigravettian’) 
occupations were previously recognized in up 
to nine cave and open-air sites in the Iron Gates 
section of the lower Danube Valley . Our review 
of the typological, archaeofaunal, stratigraphic 
and radiocarbon evidence supports the existence 
of Lateglacial occupations in at least three sites: 
Hoților cave, Climente II cave and Cuina Turcu-
lui rockshelter. The ‘proto-Clisurean’ assemblage 
from Climente I cave may be Gravettian rather 
than Epigravettian, but this requires confirmation 
from radiocarbon dating . Likewise, the existence 
of an Epigravettian component in the open-air site 
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Introduction

The Mesolithic-Neolithic transition represents on a 
large scale the transition between two fundamen-
tally different economies and ways of living, with 
foraging on one and farming on the other side . 
On a smaller scale it represents a variety of com-
plex transformational processes, ranging from the 
centres where it first occurred to the regions into 
which it was transmitted . This transition including 
social, cultural, ideological, economic and techno-
logical changes occurred in different regions at 
different times and in different ways .

The roots of these social changes were in the 
Pleistocene-Holocene transition, when the end of 
the last glacial period marked the beginning of the 
Mesolithic age in western Eurasia . This age repre-

sents, on one hand, a continuity of development 
from the previous period (Upper Palaeolithic), 
during which high achievements were reached 
and only one species of hominids survived . On the 
other hand, it is also marked by a series of changes 
and transformations . A trigger for these changes 
were the rising temperatures during the Early 
Postglacial period, affecting the environment lead-
ing to modifications of the biotope. Therefore, to-
gether with the retreat of the ice sheet, the glacial 
flora and fauna was displaced by new vegetation 
and animals, specific to the warmer climate. Thus, 
the steppes were replaced by deciduous forest 
and the glacial large fauna was replaced by for-
est fauna . All of the changes in the environment 
directly influenced the Mesolithic communities. In 
addition, the scale of these environmental chang-
es was very high, a fact which can be observed in 
the global sea level rise, marked by an increase of 
more than 120 meters since the Last Glacial Maxi-
mum (Flemig et al . 1998) . Therefore, the impact on 
Mesolithic communities, which had to adapt their 
way of life to these ecological transformations, 
was also high . These adaptive processes were 
very complex and different from region to region, 
consisting of a large range of reforms in the so-
cial, cultural, economic and technological spheres 
(Kozłowski 1996, 150 f.).
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ter 2001, 384). Similar to the first strategy, this 
one was always combined with others . In addi-
tion to this, in some cases the increased control 
over the wild resources over long periods of 
time led to their domestication (Diamond 1999, 
106 f .; Riehl et al . 2013, 65) .

The occurrence of the domestication process led 
step by step to the transition to food production, 
which produced a gradual transformation of the 
lifestyle . This transformation represents the tran-
sition from the Mesolithic to the Neolithic . Once 
the new way of life came about, it was transmit-
ted to the surrounding territories and thus, most 
of the Mesolithic populations gradually adopted 
this new lifestyle (Diamond 1999, 108) . The date at 
which the Mesolithic ended and the way in which 
the new lifestyle occurred varied from region to 
region . The closest region to Europe where the do-
mestication and consequently the new way of life 
occurred was Southwest Asia . However, it took 
several thousand years until this new lifestyle was 
transferred to Southeast Europe .

The Iron Gates Area

One of the most important locations for investigat-
ing the Mesolithic-Neolithic transition in Southeast 
Europe is the region of the Iron Gates . Its impor-
tance is seen on one hand by the large concentra-
tion of sites (most of them with burials), and on 
the other hand by the long-term continuous oc-
cupation in the region . Although this region has 
a crucial role in our understanding of one of the 
most complex prehistoric processes, it has still not 
yet been adequately researched . The investiga-
tions in this region began in the early 1960s prior 
to the construction of the hydroelectric dam with 
a series of field surveys, which were followed by 
rescue excavations . The limited time allocated to 
the excavations and consequently the submer-
gence of most of the sites led to a large loss of in-
formation (Boroneanț/Dinu 2006, 48 f.; Boroneanț 
2011, 110 – 113) . Despite that, a few settlements 
remained not submerged, where the excavations 
continue and new analyses are carried out on the 
materials from museum collections .

This region has a special geographical loca-
tion, being situated where the river Danube cross-

Given the fact that the existing flora and fau-
na constituted the nutritional resources of the 
communities, all the mentioned changes also in 
the biotope represented changes in the availability 
of these resources . Therefore, one of the most af-
fected segments was the subsistence, requiring an 
adaptation of the economy to the newly available 
resources . When analysing the different Eurasian 
Mesolithic societies these innovations can be ob-
served, and although they differ from region to 
region, it is possible to distinguish some general 
tendencies . The most common ones are the in-
novations in hunting practices and techniques, 
which were adjusted to the newly available forest 
fauna (Clark 1962, 100 f .) . Beside these innovations 
two new adaptive strategies characteristic for the 
Mesolithic period can be identified:
1)  The development of an economy based on 

aquatic resources, which became more accessi-
ble with the warming of the climate (Kozłowski 
1996, 155; Merkyte 2003, 312; Bazzanella et al . 
2007, 97) . This new economy was convenient . 
Compared to hunting of the new available fau-
na it could yield larger caloric content at lower 
energy cost (Grupe et al . 2003, 180) . In addition, 
fishing, was not exclusive, but usually was com-
bined with other strategies, such as hunting and 
gathering . However, fishing could be applied 
only in the territories with large concentration 
of aquatic resources located in the vicinity of 
a large water supply such as a large river, lake, 
sea or ocean . Hence, a shift in the topography of 
the settlements can be observed (Merkyte 2003, 
312) . Different communities applied this strat-
egy to different degrees of intensity, oscillating 
from minor to significant dependence on aqua-
tic resources . In the cases where the depend-
ence was intense over a long period of time it 
could lead to the formation of compact groups 
of sites in the vicinity of water, a decrease in 
mobility, an increase in the population density, 
activity specialization, as well as emergence of 
social stratification (Constandse-Westermann/
Newell 1989) .

2)  The development of an economy based on man-
agement of wild resources with the aim of in-
creasing the availability of certain wild plants 
and animals, and thus providing larger quanti-
ties of food (Zvelebil 1996, 164–167; Ronen/Win-
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Its ca . 20 Mesolithic sites are distributed unevenly 
in the territory, mostly concentrated in the gorge 
sector (fig.	2) . Since the transition has its roots in 
the Epipaleolithic and its effects continue until the 
Late Neolithic, I will present here the cultural de-
velopment covering this span of time .

Epipaleolithic (13.000 – 9500 BC) and  
Early Mesolithic (9500 – 7200 BC)

The following sites can be attributed to these pe-
riods: Cuina Turcului, Hoților Cave, Lepenski Vir, 
Padina, Vlasac, Climente II (?), Veterani Cave (?), 
Ostrovul Banului (?), Haidučka Vodenica (?) (Di-
nan 1996a; 1996b; Boroneanț 2012, 40 f.; Borić 
2011, 166) . During most of this time, the tempera-
tures were much lower than today; however, the 
Iron Gates region with its special location, played 
a role as a refuge area for numerous plants creat-
ing a contrast between the flora inside and outside 
this region (Chapman 1989, 506) . This island of 
vegetation surrounded by steppes attracted a large 
spectrum of animals creating good conditions for 
human populations .

These two periods have been insufficiently in-
vestigated and are thus inadequately understood . 
The assignation of most of the sites from the left 
side of the river to these periods is questionable 
and on the other side of the river only a certain 
number of burials can be definitely assigned to 
these periods . For this reason, the current study 
presents both periods together and includes only 
the most reliable and significant data. There is a 
tendency in the location of the settlements, which 
can be observed . During the first period, caves 
and rock shelter sites were preferred, while in the 
Early Mesolithic open-air sites became character-
istic . From both periods, very few architectural 
remains have been discovered and studied, and 
those which have been found are mainly rounded 
hearths (Păunescu 1979, 14).

The lithic industry from both periods is char-
acterised by microlithic assemblages consisting 
of retouched blades and bladelets, backed blades, 
endscrapers, geometric segments, points, burins 
and denticulated tools (Păunescu 1970, 13). Dur-
ing the Early Mesolithic most of these tools were 
manufactured out of local flint, being grey, brown, 

es the Carpathian Mountains, forming a landscape 
with alternating narrow gorges separated by de-
pressionary basins (fig.	1) . This section of the river, 
which carves the limestone massifs by its erosive 
activity, continuous change in its direction and col-
lects a series of tributary rivers, marks the begin-
ning of the Lower Danube (Bonsall et al . 2008a, 1) . 
Thus, this particular geographical configuration 
forms a series of different micro-climates which 
had a crucial importance during the climate 
changes at the Pleistocene-Holocene transition, 
making the temperature oscillations less harsh 
(Radovanović 1996, 31; Boroneanț 2011, 107 – 109). 
Moreover, at the beginning of the Holocene, the 
new climatic conditions led to the spread of forest 
in the region together with its specific fauna, and 
thus, it was colonised by a large variety of terres-
trial, arboreal and aerial animals representing 
an important nutritional resource . In addition to 
this, the second largest river in Europe provided a 
large amount of fish, with some species, like cat-
fish and sturgeon, being able to reach impressive 
sizes . Since most of the sturgeon species migrat-
ed upstream twice per year to spawn, the gorges 
region with its strong currents, rocky bottom 
and well aerated nutrient rich water, provided 
an ideal habitat for these fishes and an excellent 
place for spawning . On the other hand, the natural 
topographic features, such as the high gradient of 
the river bed (falling 8m in 20km), the swift cur-
rent slowing down the migration of fish, the wa-
ter depth (reaching in some places 50m) and the 
narrowness of the river (only 170m in the Cazan 
gorges) offered special conditions for fishing and 
functioned as a natural trap (Bartosiewicz et al . 
2008, 46; Dinu 2010, 299) .

The special location at the intersection of 
the Danube and the Carpathian Mountains, the 
unique geographical conditions, particularly the 
presence of micro-climates, the abundant nutri-
tional resources (terrestrial and aquatic) and the 
raw materials made the region very attractive 
especially during the Pleistocene-Holocene tran-
sition when it represented a refuge . This region 
was populated since the Upper Paleolithic (Băltean 
2011, 50 – 55; Mihailović et al. 2011, 88), but dur-
ing the Mesolithic it is the most densely inhabited 
region in Southeast Europe (Borić 2005, fig. 3.1), 
occupying a special place in European prehistory . 
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fig. 2. The distribution of the Mesolithic and Neolithic sites in the Iron Gates region (after Boronenant� 2012, fig 1, modified). 
1. Divici; 2. S� us� ca; 3. Pojejena; 4. Ma�ces� ti; 5. Moldova Veche; 6. Alibeg; 7. Sf. Elena; 8. Sichevit�a; 9. Gornea; 10. La Hot�u Cave; 
11. Liubcova; 12. Berzasca; 13. Cozla; 14. Padina; 15. Subica; 16. Ilis� ova; 17. Lepenski Vir; 18. Izlaz; 19. Aria Babi; 20. Vlasac; 
21. Svinit�a; 22. Tis� ovica; 23. Cuina Turcului; 24. Gaura Ponicovei; 25. Climente I & II; 26. Veterani Cave & Terasa�; 27. Sacovis� tea 
Mare; 28. Ra�zvrata; 29. Haiduc�ka Vodenica; 30. La Balon; 31. Icoana; 32. Ba�ile Herculane; 33. Gura Va�ii – La Baraj; 34. Ostrovu 
Banului; 35. Schela Cladovei; 36. Donje Butorke; 37. Drobeta; 38. Ostrovu S� imian; 39. S� imian; 40. Ajmana; 41. Ostrovu 
Corbului I; 42. Ostrovu Corbului II; 43. Sca�pa�u; 44. Korbovo – Zbradila; 45. Baot�i; 46. Tismana; 47. Vajuga – Pesak; 48. Vrancea; 
49. Velesnica; 50. Crivina; 51. Ostrovu Mare – Km 873; 52. Ostrovu Mare – Schela; 53. Ostrovu Mare – Km 875; 54. Kula; 55. 
Knjepište; 56. Ušc�e Kamenic�kog potoka (map by S. Fröhle and S. Wettengl).

fig. 1. The Small Cauldrons in the Iron Gates region (photo taken on 07.09.2014).
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legs slightly flexed (Boroneanț 2011, 120; Borić 
2011, 166) .

Late Mesolithic (7200 – 6300 BC)

The following sites were inhabited during this pe-
riod: Hajdučka Vodenica, Răzvrata, Icoana, Ostro-
vul Banului, Ostrovul Corbului, Schela Cladovei, 
Padina, Vlasac, Ostrovul Mare, Veterani Terasă, 
Lepenski Vir (?) (Boroneanț 2012, 42; Borić 2011, 
170 – 173) . The temperatures were reaching the cli-
matic optimum, diminishing the vegetational con-
trast inside and outside the region .

The sites were located in the vicinity of the 
Danube, usually near locations where fishing was 
most efficiently undertaken (Dinu 2010, 300; Bar-
tosiewicz et al . 2008, 44) . Most of the sites were 
open air, which can be divided into permanent, 
semi-permanent and temporary sites, with some 
of the sites perhaps acting as fishing camps or rit-
ual centres (Boroneanț 2012, 44). All the sites were 
included into a complex internal social network 
(Bonsall 2008, 263) . During this period the inten-
sity of occupation in the sites is high, except for 
Lepenski Vir, which probably was not inhabited or 
the deposits were destroyed by later occupations 
(Borić 2011, 168 f.).

The architectural structures are represented 
by single roomed semi-sunken huts that have an 
oval or trapeze shape, with the latter having the 
entrance on the wider side. The floors of the dwell-
ings are marked by scattered bone, antler and 
lithic fragments, some with traces of burning . Part 
of the structures contain hearths or large stones, 
presumably altars, located in their centre . Hearths 
were present inside, as well as outside the dwell-
ings and are represented by two types – simple 
circular shaped and rectangular . The latter were 
bordered with stones and their interior was plas-
tered with battered clay . They were mostly present 
on the right side of the river (Boroneanț 2011, 129 
f .) . Postholes and storage pits were also uncovered . 
According to D. Borić, during this period at the site 
of Vlasac for the first time red floors appeared, 
constructed of limestone mixed with sand inside 
the trapezoidal buildings (Borić 2011, 170).

The chipped lithic tools are represented by 
endscrapers, side scrapers, burins, notched tools, 

yellowish, or greenish in colour . However, there 
is a small amount of tools made of obsidian, ra-
diolarite, jasper, quartzite, rock crystal and shales . 
One general difference can be observed between 
the two periods: the common use of high quality 
raw materials during the first period (Dinan 1996a, 
18; 1996b, 29 f .) and the lower quality during the 
second, indicating a higher degree of mobility dur-
ing the first period (Mihailović 2008). The bone 
and antler tools were present in large quantities 
mostly represented by awls, projectile points and 
harpoons (Boroneanț 2011, 114 – 118).

The Epipaleolithic subsistence was based 
mainly on hunting and, to a somewhat lesser de-
gree, by fishing and gathering. The animals hunt-
ed were mammals and birds (Păunescu 1979, 14 
f.). The presence of large amounts of fish bones in-
dicate that from this early period on fish already 
played an important role in the diet (Boroneanț 
2011, 116) . For the Early Mesolithic, the stable iso-
tope analysis, taken from radiometric dated skel-
etons, indicates a diet based on aquatic resources, 
but less pronounced than in the Late Mesolithic . 
Moreover, these studies indicate consumption of 
aquatic resources throughout the year, which im-
plies a certain degree of reduced mobility (Bonsall 
2008, 254) .

Art is represented by adornments (beads and 
pendants) and decorated osseous objects . Between 
the two periods an artistic continuity can be ob-
served, as geometric zigzags and net motives re-
mained in use . In addition, there are similarities in 
the decorative motives from certain contempora-
neous sites in the Apennine Peninsula . These simi-
larities, as well as the presence of the snail Cyclope	
neritea in the Iron Gates, indicate the existence of 
supra-regional networks (Borić 2011, 165).

While the burial practices from the Epipaleo-
lithic have been little researched (Păunescu 1979, 
14), the burials from the Early Mesolithic are well 
studied . They are placed within the settlements, 
the most frequent position of the skeletons is the 
extended supine position, with arms and legs 
stretched . They are orientated perpendicular to 
the river with the head pointing in the opposite di-
rection (Bonsall et al . 2008b, 180) . Other positions 
are also documented as lying on the back or sitting 
with flexed legs splayed on both sides and crossed 
(lotus position), as well as lying on one side with 
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were consumed, probably during the cold period 
(Bonsall 2008, 262; Dimitriević 2008, 127). The re-
gion had a large variety of comestible wild plants 
(Radovanović 1996, 32); but when flotation was 
applied, their presence was scarce (Mason et al . 
1996; Bonsall 2008, 260) . As already mentioned, 
compared to the Early Mesolithic, there was an 
intensification in the use of the riverine resources, 
amongst which fish represent the largest amount. 
This intensification was possible due to the large 
amount of fish present in the river, and due to 
the good fishing conditions in this region. In addi-
tion, we have to take into account the size of the 
fish during the Mesolithic, when without pollution, 
over-exploitation and dams, some species could 
grow much larger than the modern ones (Bartosie-
wicz et al. 2008, 40). Most of the large fish were 
available only twice per year, during the spawn-
ing migrations (Bartosiewicz et al . 2008, 48) . The 
increased reliability on fish consumption with an 
emphasis on the large seasonal species, required 
specialization, which included extensive know-
ledge of the behaviour of fish and sophisticated 
fishing techniques. In addition, the increased de-
pendence on river resources influenced the loca-
tion of the settlements in the immediate proximity 
to the river, the increase in the population density 
and the decrease in mobility (Chapman 1989, 508) . 
Furthermore, together with the increase in the re-
liability on fish a new perception of fish was devel-
oped, reaching ideological significance and leading 
to its later sacralization, expressed in stone sculp-
tures (Bartosiewicz et al. 2008, 51; Radovanović 
1997, 88). The large quantity of captured fish, their 
size, as well as the seasonality of fishing suggests 
the presence of preserving and storage practices 
(Dinu 2010, 305); however very few traces of this 
activity have been preserved . Possible preserving 
and storage practices can be recognized in some 
small pits filled with fish bones and the rectangu-
lar stone-bordered pits (Boroneanț 2011, 131; Bon-
sall 2008, 261) . In addition, the discovered parts of 
animal carcasses left in the houses could also be 
interpreted as evidence of preserving practices 
in the form of dried meat (Dimitriević 2008, 127). 
The presence of these practices further suggests a 
certain degree of sedentarisation, which could be 
supported by the easy availability of aquatic re-
sources (Voytek/Tringham 1989, 494 – 496) .

geometric segments, retouched blades, bladelets 
and raclettes . The raw material was obtained lo-
cally and it consists mainly of quarts and quartz-
ite. As in most cases, flint occurs only in an insig-
nificant amount. This increase in the use of local 
raw materials is related to the decreased residen-
tial mobility (Voytek/Tringham 1989, 497; Merkyte 
2003, 311) . During this period, besides the chipped 
tools, locally developed ground stone tools also 
appeared, which are distinguishable from the 
Neolithic ones . They are represented by mallet-
scepters, mallet-weights, hammerstones, anvils, 
pounders, grindstones/polishers, whetstones, 
working plates, querns, mortars, fishing weights, 
sling-balls and pebble-axes . For their produc-
tion, the people used local stones, mainly pebbles 
(Antonović 2008, 33 – 37). Other tools are made 
of bones (awls, needles, chisels, perforated bone 
flakes daggers, spatulas, projectile points), antlers 
(adzes, hoes, mattocks, picks, awls and harpoons), 
and boar tusks (Boroneanț 2011, 121 – 128). We 
have also to consider a large variety of tools made 
of less durable materials (wood, reed, leather and 
other organic materials), which are not preserved . 

The subsistence, similary to the Early Meso-
lithic one, was based on both terrestrial and aqua-
tic resources, with an emphasis on the aqua tic 
resources . The difference ist that in the late Meso-
lithic the dependence on the riverine resources 
was largely increased, reaching up to 60 – 80 % of 
the diet (Bonsall 2008, 260; Boroneanț 2012, 43). 
The faunal remains in the settlements include a 
large variety of mammals (chamois, ibex, wild pig, 
elk, red deer, roe deer, hedgehog, wild horse, wolf, 
wild cat, brown bear, beaver, badger, pine marten, 
aurochs, wisent, European ass, elk, hare, fox), fish-
es (bream, barbel, sneep, European carp, Europe-
an perch, asp, northern pike, zander, catfish, chub, 
Danube salmon, orfe, sterlet, Russian sturgeon, be-
luga and small cyprinidae), birds (grouse and jack-
daw), molluscs (mussel and snail) and reptiles (tur-
tle) (Boroneanț 2011, 121 – 128). Here it should also 
be mentioned that beside for their meat, the ani-
mals were also hunted for their fur, hide, feathers, 
as well as for their bones and antlers which were 
used for manufacturing most of the tools . The high 
amount of disarticulated and broken dog bones 
(the only domestic animal), with butchering marks 
on them present in the sites suggest that the dogs 
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cial status differentiation (Bonsall 2008, 256 – 259; 
Boroneanț et al. 2001, 3 f.). In addition, in some of 
the graves arrow points embedded in the bones 
were discovered, sometimes presumably the cause 
of the death . Their presence suggests the existence 
of some internal or external conflicts (Bonsall 
2008, 263 f.; Borić 2011, 171).

The small size of the settlements indicates a 
low number of inhabitants, while the dense settle-
ment system suggests the existence of a wide in-
ternal social network, without which the commu-
nities would not have been viable . This network 
could have served for social intercourse, finding 
partners, exchanging goods and ideas, participat-
ing in social practices (e.g. fishing) as well as ritual 
practices and ceremonies (Bonsall 2008, 263) . The 
visible uniformity in the material culture and par-
ticularly in the symbolic representations indicate 
an intensive ideological integration (Radovanović 
1997, 89) . The presence of marine shells, of Medi-
terranean origin (Cyclope neritea, Columbella rus-
tica), also suggests the existence of a long-distance 
exchange network (Borić 2011, 170). These exter-
nal relations indicate that the Mesolithic com-
munities were not completely isolated and some 
goods, as well as ideas could circulate .

In conclusion, it can be seen that most of the 
features from earlier periods continued to exist, 
with very few changes . In addition to this, some 
processes that started earlier also continued . This 
was the case with the dependence on the aquatic 
resources, which continuously increased over 
time . Simultaneously with this increase, the focus 
was moved to larger fish, the sites were located 
closer to the fishing places, the communities be-
came less mobile, and the use of the local raw ma-
terials increased . This long cultural development 
and the transmission of traditions with almost un-
observable changes indicate a socio-cultural sta-
bility (Bonsall 2008, 276) .

Final Mesolithic (6300 – 6000/5900 BC).  
The Transition

The following sites are assigned to this period: 
Lepenski Vir, Vlasac, Padina, Hajdučka Vodeni-
ca, Alibeg, Ostrovul Corbului and Ostrovul Mare 
(Boroneanț 2011, 132; Borić 2011, 176 – 179). This 

Artistic manifestations consist of adornments, 
stone sculptures and decorated osseous objects . 
The first group, include pendants and appliqués 
(pierced fish vertebras and Cyprinidae teeth), as 
well as beads (snail and mussel) . Some of these 
shells are of maritime provenience . The second 
group consists of average-sized, carved river 
boulders with small circular depressions, includ-
ing some that were painted with red ochre . The 
decorations on osseous and lithic objects show 
incised short lines, zigzagged lines, triangles, ‘fish-
net’ pattern and hachures inside two parallel lines 
(Boroneanț 1996, fig. 1 – 12). Ochre and hematite 
chunks were also found separately in the sites . 
They had important symbolic value and were used 
primarily during funeral rituals for sprinkling or 
painting the body (Radovanović 1997, 87).

A large number of burials from this period 
have been excavated, most of them situated inside 
or within the periphery of the settlements . Some-
times the burial grounds show a long continuity – 
from the Early Mesolithic until the Late Mesolithic . 
The general burial rite was the single inhumation 
in rectangular graves . The most common position 
of the skeletons was stretched on the back with the 
hands on the pelvis or along the body . Most of the 
graves were oriented parallel to the river, with the 
heads of the skeletons pointing downstream . This 
burial position and orientation became character-
istic for the period and continued into the follow-
ing (Borić 2011, 174; Bonsall et al. 2008b, 180). It is 
also documented that parts of the skeletons, main-
ly skulls, were removed and subject to secondary 
burial either individually or together with parts of 
other individuals . This practice and the presence 
of cemeteries are another marker for a certain de-
gree of sedentarisation . In some dwellings human 
mandibles were discovered on the floor, some of 
them showing traces of ochre . Additional burial 
rites include the practice of covering the body or 
the grave with stones, which might have served 
as markers . Beside human burials there is also 
one documented burial of dog . In some human 
graves bones of dogs were discovered as well . In 
a number of graves, ochre powdered skeletons, 
ochre fragments, tusk tools, arrow points on the 
chest, as well as teeth and shell beads were found . 
These elements can be interpreted as grave goods, 
however, they are not necessarily markers of so-
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aquatic based, while a new fashion of body deco-
ration (Spondylus and limestone beads) is detect-
able (Borić 2007, 40 f.).

As mentioned above, during this time the 
first Neolithic settlements had already appeared 
in the Central Balkans . According to the radio-
metric analysis, the earliest Neolithic settlement 
is the site of Blagotin, dated to ca . 6200 BC, fol-
lowed by the sites Kovačevo (Lichardus-Itten et 
al . 2006, 85), Anzabegovo and Grivac, dated to ca . 
6100 BC (Manson 2008, 93) . In addition, in the Iron 
Gates region ca . 6100 BC, the Neolithic settlement 
Ajmana, existed, where at least one of the ana-
lysed skeletons represents the first generation of 
migrants in the region (Borić 2011, 180). The iso-
tope analysis (Borić/Price 2013, 3301) also show 
that among the burials in the site of Lepenski Vir 
several individuals dated to this period represent 
first-generation migrants in the region. The scarci-
ty of Early Neolithic settlements can be explained 
as a consequence of the 8200 calBP cooling event, 
interpreted as a standstill in the Neolithic expan-
sion (Bonsall 2008, 268 f .), but also by the state of 
research . Anyway, it is certain that during this pe-
riod the first Neolithic settlements appeared in the 
Central Balkans and some even in close vicinity 
to the Mesolithic ones . With their presence in the 
region, the social interaction with the local Meso-
lithic communities began . It should be mentioned 
that unlike the Late Mesolithic, in this period there 
is no evidence of violence neither in the Mesolithic 
settlements, nor in the Neolithic ones . Societal in-
teraction appears to have been expressed in ex-
change relationships, which were beneficial for 
both sides . Traces of this interaction particularly 
can be seen in the material culture of the Meso-
lithic settlements . Beside the occurrence of new 
elements in the architecture and burial practices 
mentioned above, which might be interpreted 
as Neolithic influence, in some of the Mesolithic 
sites appear unquestionably Neolithic elements, 
such as pottery sherds and crouched inhumation 
(Boroneanț 2011, 135). In addition, beside the local 
ground stone tools also those with cutting edges, 
characteristic for the Neolithic, appeared . There 
are axes, adzes and chisels used mainly for wood-
working . For their production local and nonlocal 
stones were used (Antonović 2008, 35 – 37). Ad-
ditionally, new types of adornments make their 

period partly coincides, on one hand with a short 
(ca . 200 year) period of intensive cooling known as 
the ‘8200 calBP event’ (Weninger et al. 2007, 7 f.; 
Weninger et al . 2014, 8 – 13), and on the other hand 
with the emergence of the first Neolithic commu-
nities in the Central Balkans .

On the left side of the Danube this period has 
not been well studied . In addition, currently all 
the sites there are submerged, with the exception 
of Schela Cladovei, which was not inhabited dur-
ing the Final Mesolithic . C . Bonsall interprets this 
period as a decrease in the activity of the sites 
caused by the ‘Little Ice Age’ suggesting the pos-
sibility of their relocation to the higher terraces 
(not surveyed) and the use of the riverbank sites 
as fishing camps only (Bonsall 2008, 264 f .) . At 
the site of Alibeg, which was occupied during the 
end of this period, semi-sunken huts both oval 
and trapeze in shape continued to be used, hav-
ing circular or rectangular hearths in their centre . 
The hearts were bordered with stones, with floors 
made of successive levels of a well-fired mixture 
of sand and limy clay . The lithic tools are made 
mainly from local quartz and quartzite, while 
flint, as during the Late Mesolithic, occurs only 
in a small percentage (5%) . Artistic production is 
documented by large carved stone boulders situ-
ated on the floor of the house and personal adorn-
ments such as beads (Boroneanț 2011, 133 f.). By 
contrast, the sites on the right side of the Danube 
were intensively inhabited (Borić/Miracle 2004, 
367) . Trapezoidal buildings with rectangular 
stone-lined hearths in their centres are charac-
teristic . Concerning the funeral traditions, as well 
as the use of the burial areas a continuity from 
the Late Mesolithic can be observed (Borić 2011, 
176 – 179) . The site of Lepenski Vir was flourish-
ing during this period and probably became sa-
cred and a ritual centre (Bonsall 2008, 265) . New 
architectural elements like lime plastered reddish 
floors in the trapezoidal buildings and the large 
stone sculptures placed in the houses appeared 
(Borić 2011, 176). The graves were situated under 
the dwellings and around them . New elements of 
burial practices can be observed, such as the buri-
als of neonates underneath house floors (Bonsall 
2008, 274; Stefanović/Borić 2008, 158). In the site 
of Vlasac, during this period the dead were buried 
according to the Mesolithic rites . The diet was still 
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a wider Neolithic settlement network, in which 
the Mesolithic culture eventually is acculturated .

Early Neolithic (6000/5900 – 5500 BC).  
The Transformation

The beginning of this period coincided on the one 
hand with the end of the ‘Little Ice Age’, and was 
marked on the other hand by a major Neolithic ex-
pansion (Borić 2011, 183). During this expansion a 
large territory in Southeast Europe was settled by 
Neolithic communities, including extended territo-
ries north of the Danube . The earliest radiometric 
dated Neolithic settlements north of the Danube 
are Topole-Bać, Vinogradi-Bečej, Donja Branjevi-
na, Foeni-Sălaș, Gura Baciului, Ocna Sibiului and 
Șeușa. These sites appeared ca. 6000 BC (Biagi et 
al. 2005, fig. 5 – 6). By typological comparison some 
other settlements such as Cîrcea-La hanuri (Nica 
1977, 13 – 30) and Măgura-Buduiasca (Andreescu/
Mirea 2008) can also be assigned to this early 
 period .

A consequence of this expansion was the con-
solidation of the Neolithic in Southeast Europe and 
the inclusion of the region of the Iron Gates into a 
much larger settlement network, leading to major 
transformations there . During this period the re-
gion became more densely inhabited and the Mes-
olithic way of living was replaced by the Neolithic 
one . First a large number of Neolithic settlements 
appeared in places which were not inhabited ear-
lier, such as Gornea (Lazarovici 1977) and Liubco-
va (Luca 1998) (fig.	2,9.11) . Second, most of the ear-
lier abandoned sites were resettled by populations 
with Neolithic characteristics . A good example is 
the site of Schela Cladovei, which had a hiatus in 
the occupation during the Final Mesolithic, but 
was resettled around 6000 BC by a Neolithic com-
munity (Bonsall 2008, 267) . The case of Cuina Tur-
cului, which was abandoned for a long period of 
time but resettled at the beginning of the Early Ne-
olithic is similar (Păunescu 1979, 28). Finally, the 
sites inhabited at the end of the Mesolithic contin-
ued to exist, but their inhabitants adopted the Neo-
lithic lifestyle . This situation can be seen very well 
at Lepenski Vir where, without a temporal break, 
the site became inhabited by a population with 
Neolithic characteristics around 5900 BC (Borić 

appearance (Spondylus, marble, nephrite and 
limestone beads) and along with them the body 
aesthetics was changed (Borić 2011, 179). The ap-
pearance of these imported materials suggest the 
presence of long-distance contacts . Moreover, in 
the Mesolithic site of Hajdučka Vodenica bones 
of domestic animals were discovered (Greenfield 
2008b, 217) and the stable isotope analyses from 
Lepenski Vir, show that amongst the population 
(although depending mainly on an aquatic based 
diet), at least three adults lived from a terrestrial 
diet (Bonsall 2008, 274) . Therefore, during this pe-
riod the Mesolithic communities already had the 
knowledge of domesticates and food production, 
but their diet was still based on aquatic resources . 

The large spectrum of external influences 
presented above in fact is the result of an intense 
interaction between the Mesolithic and Neolithic 
communities . It can be claimed that during the 
process of neolithisation the Mesolithic communi-
ties did not remain isolated, but actively partici-
pated in this process . Between the communities a 
social interaction network was established, which 
could have included the exchange of ideas, goods 
and possibly partners . Up to now research has 
been focused mainly on the Neolithic influences 
visible in the Mesolithic culture, however, the op-
posite also should be expected .

Even though the new elements mentioned 
above appear in Mesolithic communities, the 
main features of the culture are still obviously 
Mesolithic expressed in the most evident and con-
servative characteristics, such as diet, architecture, 
burial practices, raw materials and tool technol-
ogy . Moreover, the analysis of the diet shows a 
continuation of the tendency towards an increas-
ing importance on aquatic resources (Bonsall 2007, 
59), detectable from the Early Mesolithic onwards .

In conclusion, this period represents the peak 
of the development of Mesolithic culture, probably 
stimulated by the interaction with Neolithic com-
munities, at the same time it represents the period 
when old local traditions and values were slowly 
replaced by new ones . The appearance of these 
external elements in the Mesolithic culture after 
a long and smooth development of several millen-
nia with no significant and sharp changes, justify 
the characterisation ‘transitional’ for this period. 
Now the region becomes gradually integrated into 
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nology from the Mesolithic continued to exist un-
til the Late Neolithic (Antonović 2008, 37). Third, 
although the diet was diversified, the aquatic 
resources still played an important role (Grupe 
et al . 2003, 181 f .) . Fourth, in the site of Padina a 
few trapezoidal buildings continued to be used 
(Borić 2011, 178). Finally, in the Neolithic layers 
of Velesnica, certain Mesolithic elements were dis-
covered, such as large caved boulders, a high fre-
quency of quartz tools and one burial in lotus posi-
tion (Vasić 2008). Although the mechanisms of the 
transition are still not well understood (Boroneanț 
2012, 198), the presented elements of continu-
ity show on one hand that there was not a sharp 
separation between Mesolithic and Neolithic, and 
on the other hand that the transition did not occur 
uniformly in the whole region, but rather differ-
ently from site to site . Despite this issue, it is clear 
that during this transformational period the tradi-
tional elements are very limited in comparison to 
the Neolithic ones . The overwhelming prevalence 
of new elements indicates that the Mesolithic cul-
ture was gradually assimilated and transformed 
into the Neolithic one . Even the long lasting reli-
gious traditions, expressed in the mortuary prac-
tices, were assimilated indicating a transformation 
of the traditional Mesolithic ideology .

Middle and Late Neolithic (5500 – 4500 BC)

Characteristic for this period are further gradual 
changes in the way of life, but which now had 
negative consequences on the population density 
in the Iron Gates region . During this time in the 
Central Balkans, a new stage in the development 
of the Neolithic began, marked by the occurrence 
of a new technology in ceramic production, a pro-
cess known as the formation of the Vinča Culture. 
At this stage of development the Neolithic econo-
my became very effective, as can be detected from 
a large scale food production . These practices led 
to an increase of the population and to the ap-
pearance of large settlements in the areas with 
high agricultural and pastoral potential . Since the 
Iron Gates region, situated in the mountains, was 
not suitable for large scale agriculture and stock-
breeding, it started to lose its importance . In turn, 
fishing became less important and the popula-

2011, 177 f .) . A similar situation can be observed at 
the sites of Padina, Hajdučka Vodenica (Borić/Mir-
acle 2004, 363) and Vlasac (Borić 2007, 39). During 
this period, the sites already had a different kind 
of occupational pattern and different architecture . 
The trapezoidal architecture with sculptures in-
side was replaced by rectangular dwellings con-
structed in wattle and daub technique with domed 
ovens on the interior . Some of the old trapezoidal 
buildings were used for burials (Borić 2011, 177 f.). 
In addition, some technological innovations in the 
bone and stone (chipped and ground) tool produc-
tion were introduced and together with them new 
raw materials (non-local) appeared, such as ob-
sidian, high quality Balkan flint, jadeite, nephrite, 
malachite (Borić 2011, 183; Antonović 2008, 25). 
Besides that, pottery became characteristic, being 
produced in large quantities, and the aesthetics of 
body decoration was also changed . The analysis of 
the faunal and floral remains show the adoption 
of domestic plants and animals in the region, al-
though the wild animals still predominate (Green-
field 2008a, 110). Fish still contributed to the diet, 
but the stable isotope analysis in Lepenski Vir, 
shows that the population subsisted mainly on the 
terrestrial resources (Bonsall 2008, 271) . Decrease 
in the use of fish during this period is observed 
also at the site of Schela Cladovei (Bartosiewicz 
et al . 2006, 39) . The mortuary practices represent-
ing the most conservative element of the culture 
were changed with the appearance of the burial 
rite of inhumation in crouched position (Bonsall 
2008, 267) . The above mentioned isotope analyses 
show that during this period the tendency of arriv-
ing new migrants into the region continues (Borić/
Price 2013, 3301) . Paleo-demographic studies (Jack-
es et al . 2008, 86) indicate that, in contrast to the 
stable and stationary population of the Mesolithic, 
the Neolithic one was growing . In parallel with the 
changes in material culture mentioned above, we 
now also observe significant changes in religious, 
ideological and social aspects (Borić 2011, 182 f.).

Despite the fact that during this period ma-
jor transformations occurred, some Mesolithic 
elements still continued to exist . First, the dia-
chronic studies show evidence of human biologi-
cal continuity, with very limited infiltrated exter-
nal population (Roksandic 2008b, 73; 2008a, 248) . 
Second, the locally developed ground stone tech-
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the culture are illustrated by the following adap-
tations . First, the occupation of a region rich in 
resources and with special geographical condi-
tions, where the climate changes were less rough . 
Second, the development of an economy based on 
both terrestrial and aquatic resources, with an em-
phasis on the latter, whose significance increased 
with time . Third, diachronic changes can be ob-
served in the type of settlements . While during the 
earliest and colder periods caves were preferred, 
with the warming of the environment open-air 
sites became more common . Finally, the repertoire 
of tools characterised by microlithisation was also 
adapted to the postglacial environment . Beside 
these aspects, strongly affected by environmental 
changes, there are others less related to basic sur-
vival, which were affected to a lesser degree . Here 
the artistic expressions can be mentioned that 
are indirectly influenced by the new economy de-
pendent on fish consumption. The dependence on 
this resource, the seasonal availability of the large 
fish and the difficult and dangerous work of catch-
ing these fish influenced the community’s percep-
tion about them . In addition, the burials and the 
architectural constructions oriented in relation to 
the Danube might have also been indirectly influ-
enced by the new aquatic based economy . Togeth-
er with the new economy, the knowledge of the 
communities about fish behaviour was enhanced, 
new techniques and equipment were developed 
along with the need for coordinated activity . The 
seasonal abundance of large fish required storage 
techniques and a certain degree of sedentism . This 
demonstrates that one type of factors (in this case 
the environmental ones) can influence a large 
spectrum of societal features, as they are closely 
related to each other . Thus, when some of these 
features are directly influenced, the rest are indi-
rectly affected .

The described features influenced by the en-
vironmental factors, show the way in which the 
Mesolithic communities in the Iron Gates region 
adapted to the changes in the environment . The 
long continuity of occupation during this period 
of intense change, along with the density of settle-
ments, demonstrates that these adaptive reactions 
were efficient and sustainable. Amongst them, the 
new economy based on aquatic resources, which 
is the former adaptive strategy presented in the 

tion started to migrate into the neighbouring re-
gions, abandoning their settlements (Borić 2011, 
183; Voytek/Tringham 1989, 498) . Thus, in the Iron 
Gates region only a few settlements were inhabit-
ed for relatively short period of time . In the settle-
ments Schela Cladovei and Ostrovul Banului (Golu) 
Middle Neolithic material was discovered together 
with Early Neolithic finds, marking the transition 
between these periods (Roman/Boroneanț 1974, 
126 f.; Boroneanț 1990). Cultural strata indicating 
a short occupation were excavated in the sites 
Veterani Cave and Cuina Turcului (Nicolăescu-
Plopșor et al. 1965). In addition to this, at the site of 
Ostrovu Șimian several potsherds from this period 
were discovered, which remained unpublished (A . 
Boroneanț, personal communication, 16.01.2015).
The large sites of Gornea, Liubcova and Korbovo, 
which continue to be settled during this period, 
represent an exception as they are located in large 
valleys with fertile alluvial soils, where the new 
form of economy could be applied . None of them 
was inhabited during the Mesolithic, indicating 
that the places settled during the Mesolithic were 
not considered favourable in the Middle and Late 
Neolithic .

Discussion

Cultural development is a highly complex and 
rather unpredictable process, which is influenced 
by a large range of biological, environmental, so-
cial, cultural, ideological, and technological factors . 
The influence of this factors can vary from case to 
case . Still, in some situations certain factors are 
more dominant than others . This was the case 
with the environmental factors during the Pleisto-
cene-Holocene transition, when the global climatic 
changes had a huge impact on the development of 
societies . The results of this impact are well docu-
mented in the development of all Eurasian Meso-
lithic communities .

When analysing the development of the Mes-
olithic culture in the Iron Gates region, cultural 
changes influenced by environmental factors can 
be easily observed . However, not all aspects of 
culture were equally influenced by these fac-
tors, those related to basic means of survival be-
ing mainly affected . The most affected aspects of 



176 Petru Ciocani

explain it (Budja 2010, 107 f .; Kind 2010, 449 – 451; 
Boroneanț/Dinu 2006, 51 f.). Common to all these 
models is, that once the new culture was intro-
duced to Europe, most of the Mesolithic communi-
ties gradually were transformed (assimilated), as 
was the case of the Iron Gates region . Regarding 
the neolithisation of Southeast Europe, currently 
it is widely assumed that a new population from 
Anatolia settled an almost uninhabited territory, 
but this assumption strongly underestimates the 
contribution of the Mesolithic communities to the 
neolithisation process (Budja 2010, 109) . This as-
sumption derives from the absence of Mesolithic 
occupational evidence in the Central Balkans 
south of the Iron Gates region (Borić 2005, 20 fig. 
3 .1) . But, despite this apparent lack of occupation, 
was this territory really not settled during the 
Mesolithic?

To answer this, two indicators can be ana-
lysed. First, the presence of ‘exotic’ finds with 
Mediterranean provenience, which, although they 
do not show a large-scale external influence, nev-
ertheless indicate the presence of other Mesolithic 
groups between the Danube and the Mediterra-
nean coast . Second, it should be considered that 
prior to the dam construction in the Iron Gates 
region, the Mesolithic was unknown and corre-
sponding discoveries were made only during the 
resulting intensive surveys and rescue excava-
tions (Nicolăescu-Plopșor et al. 1965, 407). More-
over, the exceptional natural conditions and the 
abundant aquatic resources allowing the dense 
and permanent inhabitation of this region have 
also contributed to the large accumulation of an-
thropogenic sediments (sometimes more than 3m) 
which has also concentrated artefacts in confined 
places making their discovery easier . On the other 
hand, in the inland of the Balkans, where loca-
tions with large concentrations of resources are 
not characteristic, the possibility of having seden-
tary populations during the Mesolithic is very low . 
If the territory was inhabited by small and mobile 
Mesolithic communities leaving scarce evidence 
the possibility of discovering them is reduced . In 
contrast to settlements in caves and under rock 
shelters, those located in the floodplains are rarely 
well preserved (Chapman 1989, 504) . This is due 
to a combination of geomorphological factors on 
one hand, and of the destructive impact of mod-

introduction, played a crucial role . The relatively 
dense settlement system in the Iron Gates region 
shows the significance of this economy . There-
fore, when looking at the long cultural continuity 
and stability in the region, which can be seen over 
several millennia with very few observable and 
almost undetectable transformations in material 
culture, one can assume the new economy was 
the main factor in this long-term cultural stability . 
Then, at the end of the 7th mill . BC, during the ze-
nith of Mesolithic development, the long cultural 
stability was apparently ‘disturbed’ by external 
factors . In the Central Balkans new settlements 
appeared, belonging to a new culture with differ-
ent traditions and origins – the Neolithic culture . 
The appearance of this new culture might have 
had a positive effect for the Mesolithic communi-
ties in terms of enlarging their social network and 
offered access to new sorts of goods, technology 
and ideas, but for the preservation of their cul-
ture, values and traditions it had negative effect . 
At the time when the first Neolithic settlements ap-
peared in the Central Balkans they had little influ-
ence, and therefore only a few specific elements 
were adopted by the Mesolithic people . After sev-
eral hundred years of coexistence, the Mesolithic 
culture was completely transformed and even the 
most conservative traditions were assimilated into 
the Neolithic culture . In addition, after another 
few hundred years, the region lost its importance 
and its abundant aquatic resources were ignored . 
Even when the region was resettled later, it never 
again played such an important role in European 
prehistory .

This transformation of the Mesolithic culture 
plays crucial role in the understanding of further 
cultural developments and although it is the fo-
cus of many studies still, the mechanisms of this 
process remain rather unclear (Borić 2007, 42; 
Boroneanț 2012, 198 f.). Excluding the possibility 
that the 8200 calBP climate event did thoroughly 
affect the Mesolithic culture, but which deserves 
to be studied in more detail, the only significant 
reason for its transformation remains the appear-
ance of a new cultural phenomenon . The emer-
gence of this phenomenon, defined as neolithisa-
tion is another inadequately understood episode 
of European prehistory, although there are many 
different and often contradictory models trying to 
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similation? The Neolithic communities must have 
had some advantages . When comparing the mate-
rial record of the Late Mesolithic and Early Neo-
lithic in the Central Balkans two main differences 
can be observed – the ceramic technology and the 
new economy based on food production. The first 
one has a limited role, as ceramic technology is 
neither a Neolithic discovery, nor is the emergence 
of Neolithic lifestyle related to pottery production 
(Budja 2010, 116) . Thus, the only remaining differ-
ence is the new economy based on domesticated 
plants and animals . Unlike the Mesolithic com-
munities, that only had domesticated dogs, the 
Neolithic communities had additionally other do-
mesticates such as emmer wheat, einkorn wheat, 
barley, lentils, peas, cattle, sheep, goat and pigs, 
which were all used for food production . These 
plants and animals were domesticated in South-
west Asia, where their wild progenitors were pre-
sent . The domestication process occurred as a re-
sult of the intensive management of the resources 
by the local Epipaleolithic/Mesolithic communities . 
This process lasted thousands of years, when the 
populations were still dependent on non-domes-
ticated food sources and only slowly shifted to a 
diet where it played a minor role (Riehl et al . 2013; 
Zohari et al . 2012, 1 – 4; Diamond 1999, 107) . This 
management (the prerequisite for the domestica-
tion) in fact is the second adaptive strategy men-
tioned in the introduction, as a response to the 
changes in the environment . Hence, the Mesolithic 
communities from Southwest Asia adapted to the 
same climatic changes as the ones from the Iron 
Gates region, but using different strategies . This 
new economy based on domesticates was more ef-
ficient, as it could produce larger amounts of food 
from a smaller territory and could minimize the 
seasonal availability of food (Diamond 1999, 88) . 
In addition to this, food production could always 
be combined with hunting, fishing and gathering. 
Therefore, when domesticated plants and animals 
were introduced into Europe they were an exten-
sion of the existent subsistence strategies and not 
surprising easily adopted by the local population . 
But, could this adoption have an impact on the 
Mesolithic communities strong enough to lead to 
the transformation of their culture? Was it im-
possible for these communities to adopt only the 
domesticates and to continue to stick to their tra-

ern agricultural work, on the other . If the cultural 
traces are near the surface and poorly preserved, 
their identification will require specific investiga-
tions to find Mesolithic sites (Séfériadès 2006, 16). 
This was done in Hungary, where previous to the 
focused systematic research, it was assumed that 
during the Mesolithic this territory was not inhab-
ited (hiatus) and a number of explanations were 
given . However, in recent years after systematic 
surveys were conducted, some Mesolithic sites 
were discovered, which raises questions about the 
relationship between Late Mesolithic and Early 
Neolithic communities (Kertész 2002; Eichmann 
et al . 2010) . Similarly, therefore, future system-
atic investigations in the Central Balkans could 
also change the current assumptions, such as the 
(non-)existence of Mesolithic communities or their 
contribution to the process of neolithisation .

Regardless how many Mesolithic communi-
ties in the Balkans existed, which could have in-
fluenced neolithisation, it is certain that during 
this process all of them were assimilated into the 
Neolithic culture . This leads to the question, why 
the interaction between the Mesolithic and the 
Neolithic cultures led to the assimilation of the 
Mesolithic culture? When analysing the Meso-
lithic culture in the Iron Gates region, trying not 
to overestimate and idealize the discoveries, one 
can see a population with stable nutrition, de-
monstrated by the height of the individuals and 
by their good health status (Boroneanț et al. 2001, 
5), having a flourishing culture, with long tradi-
tions well adapted to the local environment . When 
compared to the earliest Neolithic cultures in the 
Balkans, one can note that the differences are not 
great . With even a brief look at the dense Meso-
lithic settlement network, the impressive trapezoi-
dal architecture, the high artistic achievements, 
the varied burial traditions, the specialized local 
environmental economy, the technology of lithic 
and bone industry, the level of sedentism and the 
stability over a long period of time, one can ob-
serve the high achievments of the Pre-Neolithic 
culture . Given the complexity of the Mesolithic 
culture in the process of interaction between both 
cultures, the following questions have to be asked: 
why were the local Mesolithic communities trans-
formed into Neolithic ones and not vice versa? 
What was the reason for this relatively rapid as-
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dense settlement network was established keep-
ing the communities interconnected . The uniform-
ity of Early Neolithic material culture over a large 
territory and during a long period of time shows 
a strong interconnection between the settlements . 
Within the new network communication was 
improved, goods and ideas from larger distance 
could be transmitted and the population became 
more mobile . In the context of this intensively in-
terconnected settlement system, in which the Iron 
Gates region was included, the new social and 
cultural values strongly influenced the Mesolithic 
communities and, as a consequence, lead to their 
acculturation . The most traditional elements of the 
Mesolithic culture, such as mortuary practices, the 
belief system and symbolic values were replaced 
with Neolithic ones . It can be stated, that the social 
and cultural factors have played a much more sig-
nificant role in the transformation of the Mesolith-
ic culture in the Danube Gorges region than the 
economy itself . In conclusion, one may say that a 
group of factors led to the adoption of the Neolith-
ic way of life, among which the social and cultural 
ones played the most significant role.

Conclusions

The transition between the Mesolithic and Neolith-
ic is a complex process of transformation, varying 
in different regions . In the region of the Iron Gates 
this transition was marked by the interference of 
the local Mesolithic culture with the foreign Neo-
lithic culture .   

Both, the local and the foreign culture, as a 
response to environmental changes, developed an 
adaptive strategy based on available resources . In 
the region of the Danube Gorges the use of aquatic 
resources (mainly fish) was increased leading to 
the development of an aquatic based economy . In 
Southwest Asia control and applied management 
over natural resources were increased, which led 
to the domestication of some plants and animals 
and as a consequence, a new economy based on 
food production was developed .

The Iron Gates region was inhabited since the 
Late Palaeolithic . Its special location and the fa-
vourable living conditions, and in particular the 
easy availability of resources, became very signifi-

ditions? Additionally, we have to consider that 
this adoption occurred during the ‘Little Ice Age’ 
(the 8200 calBP event), lasting a couple of hun-
dred years and reducing the potential of the new 
economy, as well as the mountainous location of 
the Mesolithic sites that was not very suitable for 
these practices .

Since the new economy alone cannot com-
pletely explain the transformation of the Meso-
lithic culture there should be other reasons . Differ-
ences in social and cultural aspects are observable 
between the two cultures . First, when analysing 
the Early Neolithic social identity, we can observe 
that together with the new economy the range of 
social practices was increased (cereal cultivation, 
hoeing, ploughing, fence-making, ditch-digging, 
weeding, baking brewing, animal husbandry, 
dairy production, cooking, pottery-making, spin-
ning and weaving, building and so forth), and to-
gether with them the spectrum of skills and com-
petences was enlarged (Chapman/Gaydarska 2011, 
28 – 34) . Since most Early Neolithic people were 
not specialized only in one social practice, the in-
creased variety of skills allowed new kinds of com-
binations, which led to the emergence of a wider 
diversity of identities and the increase of their in-
dividualisation . In addition, this individualisation 
led to the differentiation of the values for these 
different social practices and their products, rein-
forcing a new social system of values . The new and 
complex social practices, interconnected in long 
operational chains, intensified the interdependen-
cy between the individuals and increased the com-
plexity of the social network in the settlements 
(Chapman/Gaydarska 2011, 34 – 37) . Furthermore, 
the increased level of individualisation mentioned 
above, along with the increased sedentarisation 
and the possibility of storage in turn increased the 
possibility of unequal access to goods, determining 
changes in the social relations (Voytek/Tringham 
1989, 496) . Second, the Neolithic nonmaterial cul-
ture (values, beliefs, symbols, norms) was also dif-
ferent than the Mesolithic one . The differences in 
economy an social organisation suggest for a dif-
ferent belief system (Eliade 1959, 162) . Finally, the 
advantages of the new economy, when introduced 
into the Balkans, led to a continuous increase in 
population and with the appearance of the Neo-
lithic in Southeast Europe gradually a wide and 
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ic . The biological continuity in the population with 
a very limited immigration of foreigners and the 
apparent absence of aggression points to a process 
of acculturation . It seems that the local population 
adopted the new culture and in turn abandoned 
most of the Mesolithic traditions .

Usually, the reasons for this acculturation are 
seen in the new economy and technologies, which 
were introduced together with the new cultural 
phenomenon . Although these innovations were 
clearly more efficient, as follows from their rapid 
adoption, their adoption cannot explain the total 
transformation of the Mesolithic culture into a Ne-
olithic one . 

Simultaneously with the development of the 
new economy changes in social and cultural prac-
tices also appeared, leading to a wider diversity 
of social identities, a new ideology and new cul-
tural values . In addition, with the consolidation of 
the Neolithic in Southeast Europe, the Iron Gates 
region was included into a wide and dense settle-
ment network, in which the transfer of ideas and 
goods was intensified. The newly introduced so-
cial and cultural values influenced the Mesolithic 
communities and transformed their culture even 
including the most conservative elements . While 
numerous factors contributed to the assimilation 
of the Mesolithic culture, the social and cultural 
ones played the major role .

Although the new lifestyle had advantages for 
the region of the Danube Gorges specifically it had 
negative long-term consequences . Following the 
complete transformation of the Mesolithic com-
munities into Neolithic ones, the new way of life 
appeared not very suitable for this region . Dur-
ing the Middle and Late Neolithic, when extensive 
agriculture became characteristic, the region was 
almost completely abandoned and its aquatic re-
sources ignored .

cant during the Pleistocene-Holocene environmen-
tal changes, when the region played the role of a 
refugium and the density of occupation increased .

The subsistence strategies were initially based 
on hunting and fishing, but the easy availability 
of aquatic resources and the good conditions for 
fishing led to a gradual development of an aquatic 
based economy, simultaneously with the warm-
ing of the climate. During the Epipaleolithic fish 
constituted a small percentage of the diet, but in 
the Early Mesolithic the use of aquatic resources 
intensified and this tendency continued until the 
Final Mesolithic, when such resources contributed 
to the diet with 60 – 80 % . 

Together with the intensification in the use of 
the riverine resources the mobility of the commu-
nities started to decrease, visible in the almost ex-
clusive use of local raw materials . Along with this 
intensification the focus gradually moved to the 
large migratory fish and a new perception of fish 
was developed leading to their sacralisation .

During all Mesolithic periods very few chang-
es can be observed. The first decisive changes ap-
peared during the Final Mesolithic period . The 
transitional character of this period is visible on 
one hand, by the strong continuity of local cultural 
traditions and on the other hand by the emergence 
of new cultural elements related to the appear-
ance of the first Neolithic settlements in the Cen-
tral Balkans . During this period the climax of the 
Mesolithic development was reached, expressed 
particularly in architecture and art .

The way in which the new cultural phenom-
enon was introduced in the Balkans is still not ful-
ly understood. It is certain, however, that the first 
Neolithic settlements appeared in the Central Bal-
kans contemporaneously with the Mesolithic com-
munities . In the Iron Gates region both cultures 
coexisted for a few hundred years, all the while 
interacting with each other . The results of this in-
teraction can be seen particularly in the material 
culture of the Mesolithic settlements . This coex-
istence did not last long and somewhere around 
6000 BC, with the consolidation of Neolithic in the 
Central Balkans and its expansion north of the 
Danube, the Mesolithic communities transformed 
into Neolithic ones . Although in some settlements 
certain Mesolithic elements were still preserved, 
most of the cultural features appear to be Neolith-
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Abstract

This paper examines the state of the archaeologi-
cal paradigm ‘Lepenski Vir – Schela Cladovei Cul-
ture’ using a ‘Kuhnian’ framework. It follows the 
process of archaeological discoveries of human re-
mains in the geographical region now called ‘Iron 

Gates’ at the Danube River in Europe, the first ar-
chaeological interpretations of those discoveries 
and the archaeological re/actions that followed 
up to the present state of research. This ‘paradigm’ 
‘Lepenski Vir – Schela Cladovei Culture’ is viewed 
by the author as a ‘tool’ in understanding the hu-
man past . Therefore this paper focuses on the 
question, whether this ‘tool’ has reached the point 
where it can be called a paradigm and as such be 
useful for further archaeological research of other 
‘new paradigmatic archaeological horizons’, or if it 
is still in the process of becoming one .

Research on the Archaeological Record of  
‘Lepenski Vir-Schela Cladovei Culture’

The remains of Lepenski Vir – Schela Cladovei 
Culture’s give the impression that something is 
missing, or more precisely that something is being 
missed . This prompted the implied question in the 
title of this paper . It is not meant as a rhetorical 
artifice in order to keep the reader interested, but 
instead it is just a more accurate expression of one 
researcher’s line of thought after he went through 
the published archaeological record . There is a 
sense of indefinable.

aureliaN ruSu

‘Lepenski Vir – Schela Cladovei Culture’,  
a Paradigm Paralysis?
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who made them, and who choose a form of label-
ling that was at hand to them at this point of time . 
Considering the time of the discoveries and their 
publications and the fact that this terminology – 
whether Lepenski Vir Culture, Schela Cladovei 
Culture, Lepenski Vir – Schela Cladovei Culture or 
Schela Cladovei – Lepenski Vir Culture – found its 
way into archaeological records (has been used 
since then and is known for what it stands for) 
then it is just convenient for future researchers to 
continue to use it .

In fact, following the arguments above, out of 
the list of suggestions:

Lepenski Vir Culture, Schela Cladovei Culture, 
Lepenski Vir – Schela Cladovei Culture, Schela 
Cladovei – Lepenski Vir Culture, Iron Gates Meso-
lithic or Vlasac – Schela Cladovei Culture (Srejović 
1966; 1972a; 1972b; Boroneanţ 1969; 1980; 2000; 
Radovanović 1996; Borić et al. 2014), ‘Lepenski 
Vir – Schela Cladovei Culture’ is the most correct 
one . Considering archaeological and historio-
graphic factors that stand behind a semantic con-
struction in archaeology, this should be the one 
most accurate .

Its Paradigmatic Formation

As with any conceptualisation at first, there is a 
stage that can be called pre-paradigm . For the ar-
chaeological culture in case, this would have to do 
with the researchers who excavated its sites . And 
as such, with the schools of archaeology that each 
of them where formed at, as well as their own 
type of specialisation in archaeology . The impor-
tance of this is found in the way they carried out 
their excavations and the way that they were pre-
pared to perceive the discoveries that they were to 
uncover . 

It is well known that the researchers were Yu-
goslavians and Romanians that were formed as ar-
chaeologists in the first half of the last century, a 
time when archaeology in itself was in a process of 
scientific formation. One could say even at its sci-
entific beginnings.

For now let us just name the researchers that 
carried out the excavations on the Iron Gates ar-
chaeological project .

The Yugoslavian team was formed by B. 

To understand and clarify the ‘Lepenski Vir – 
Schela Cladovei Culture’s’ published archaeologi-
cal record I found it necessary to study the work 
of Thomas S . Kuhn (1996), which proved to be very 
useful . Thus, his definition of paradigms being 
‘universally recognised scientific achievements 
that for a time provide model problems and solu-
tions to a community of practitioners’ (Kuhn 1996, 
X) will be the guiding line for my endeavour . Ap-
plying this perspective, a clear question cannot be 
stated . Because the paralysis is not within a para-
digm as it is with the archaeological published re-
cord (and the archaeologists who handle it) that 
could form the ‘Lepenski Vir – Schela Cladovei Cul-
ture’ paradigm .

‘Lepenski Vir – Schela Cladovei Culture’

I use the term ‘Lepenski Vir – Schela Cladovei cul-
ture’ because scientifically this is the order of ap-
pearance in archaeology of the two parts that con-
stitute it: Lepenski Vir Culture (Srejović 1966) and 
Schela Cladovei Culture (Boroneanţ 1969), each of 
them coined after eponymous sites that were exca-
vated by the researchers quoted respectively . And 
also, to stress the fact that each one of them was 
used to refer to certain discoveries, which in fact 
were parts of the same ‘paradigm’. That is an ar-
chaeological interpretation of material and spirit-
ual manifestations of some human groups (17 sites 
located so far) in a certain chronological period (c . 
9500 – c . 6000 calBC), in a certain environment – 
in this case what is known today as the Danube’s 
Iron Gates area/region .

As with any terminology, the one is being 
used for this paper is an entirely arbitrary choice 
of words, which are supported historiographical-
ly . And this should matter most, while addressing 
knowledge about the past . If indeed the terminol-
ogy is misleading, then of course, this fact should 
be addressed and improved . However, as cur-
rently ‘farmers’ is used so freely in archaeology to 
label people from Neolithic times, perhaps using 
‘Lepenski Vir – Schela Cladovei Culture’ is not that 
altogether incorrect or misguiding . Especially if 
one understands this label to be just what it is – a 
name for archaeological discoveries, made when 
they were made and done by the archaeologists 
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Cladovei Culture’ . These discoveries would con-
front the archaeologists involved in the excava-
tion process with something that they had not 
encountered before . Nor had they had any previ-
ous (learned) knowledge of such specific types of 
discoveries (the reference here is to those that de-
fined this particular culture).

So, much of what would happen from that 
moment on, as we step into the next phase – the 
definition of the new discoveries – can be and has 
to be understood from the perspective that I previ-
ously stated . In this new phase, the culture was de-
fined at first as two different cultures, as Lepenski 
Vir Culture (Srejović 1966) on the one side (literary, 
as it was located on one side of the Danube) and 
Schela Cladovei Culture (Boroneanţ 1969) on the 
other side (of the river) .

The next step in the evolution of the new 
archaeological concept was comparing the dis-
coveries to the ones found in proximity . Thereby, 
similarities were observed . This in turn produced, 
what we might be inclined to consider as the com-
pletion of the paradigm formation, with the emer-
gence of the definitions and terminologies that 
stated the fact that this was one and the same cul-
ture: the Lepenski Vir – Schela Cladovei (Srejović 
1969, 19; 1972b, 35) or Schela Cladovei – Lepenski 
Vir Culture (Boroneanţ 1980).

A brief definition of this paradigm would be 
as it follows:
 •  The culture is identified, mostly by tools of bone, 

antler and boar’s tusks decorated or not, and 
through sculptures made on stone boulders with 
elongated shape, decorated or not, figurative 
or not, the figurative ones representing human 
faces, some having a mixed aspect of anthropo-
zoological type .

 •  The culture has a lithic industry dominated by 
quartzite, a fact that explains a restricted typo-
logical variation .

 •  The architecture of the habitations is specific in 
a certain stage of this culture, with a trapezoidal 
shape and rectangular hearths . It has to be noted 
that these trapezoidal structures in general have 
a floor specially made from burned clay or from 
a mixture of lime and sand with a consistence re-
sembling mortar . 

 •  The hearths generally are made from stones rela-
tively rectangular in shape, joined (in some cas-

Jovanović, Z. Letica, M. Sladić, D. Srejović, R. Vasić, 
B. Stalio (Radovanović 1996, 3).

The Romanian team was formed by Al . Bo-
lomey, V. Boroneanţ, M. Davidescu, Fl. Mogoşanu, 
C. S. Nicolăescu-Plopşor, Al. Păunescu, St. Roman, 
P . Roman (Boroneanţ 2000, 11).

A biographic study of each of the research-
ers involved in the discoveries of said cultural re-
mains would provide fundamental insight on their 
personal archaeological formation .

This and the understanding of what archaeol-
ogy was scientifically at the time, would produce 
the foundation for the way that archaeologically 
‘Lepenski Vir – Schela Cladovei culture’ was form-
ing towards a paradigm .

But this goes beyond the purpose of this paper 
and I consider it sufficient to point out, for now, 
the means for understanding the pre-paradigmat-
ic phase . Later on perhaps, it will constitute a sub-
ject of future research .

The second phase within the paradigm forma-
tion, as already mentioned before, would be the 
excavations themselves . And concerning this, not 
only how the excavators were prepared for their 
tasks, but even more external factors that made 
the excavations possible . Those were economic 
and political factors (a joined project of the social-
ist states Yugoslavia and Romania for construct-
ing hydroelectric dams at the Iron Gates on the 
Danube) and the physical manifestations of these 
factors, transposed in the construction process of 
the dams . All these factors without doubt created a 
pressure upon the archaeologists, a pressure that 
influenced the way the excavations were carried 
out . This is a fact not to be taken lightly, because 
archaeologically it is of highest importance . On 
top of these factors, additionally there were envi-
ronmental factors, present at all excavations .

Out of all these factors, the one that is most 
decisive for the formation of a new paradigm is 
the first one, the so-called pre-paradigm phase . 
This is something that we always have to be aware 
of when trying to understand a paradigm (because, 
as in any human activity, the human subject is the 
main factor for its development) .

As the second phase unfolds, a new stage of 
the creation of the paradigm is forming, and that 
would be the discovery of the remains of what 
would later be labelled ‘Lepenski Vir – Schela 
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on chronology, architecture, diet consumption, 
economy, tool typology, spiritual manifestations 
(artistic and mortuary), inter-human violence, 
sites’ locations, sites’ types, (internal) cultural evo-
lution, (external) cultural interactions and other 
lines of interest . All these analyses were done with 
the help of new technologies, which appeared 
during the last century and still are being devel-
oped in present times and were deployed by ar-
chaeologists in their own research of the human 
past . However, the archaeologists themselves are 
of most importance, because they work with the 
data . Thus, I will name the ones that started the 
research from the last two decades of the 20th cen-
tury onwards, who form the category of the new 
generation of archaeologists interested with the 
material remains of the ‘Lepenski Vir – Schela 
Cladovei Culture’ .

They are (with all respect to the ones that out 
of lack of knowledge I do not mention): 
S. Bököny, B. Gavela, M. Sladić, J. K. Kozłowski, 
S. K. Kozłowski, Gh. Lazarovici, B. Prinz, J. Chap-
man, T. D. Price, R. Vasić, B. A. Voytek, R. Tring-
ham, L . Domanska, M . P . Neeley, G . A . Clark, L . Bar-
tosiewicz, C. Bonsall, S. Stalibrass, I. Radovanović, 
R . Lennon, K . Mcsweeney, C . Stewart, D . Harkness, 
R. Payton, G. Cook, M. Scott, M. Živko, M. Roksandić, 
D. Borić, M. Garašanin, D. Antonović, D. Mihailović, 
M . G . Macklin, A . Whittle, P . Pettit, M . Rich-
ards, P. Miracle, V. Dimitrijević, G. Grupe, J. Pe-
ters, Ž. Mikić, L. Babović, A. Boroneanţ, A. Dinu, 
D. Meiggs, A. Bălăşeanu, A. Soficaru, N. Miriţoiu, 
M. Lazarovici, Lenneis, C. French, V. Şişu, M. Jack-
es, C. Meiklejohn, J. Raičević, S. Stefanović, 
B. Čuljković, S. Romac, T. Higham, C. Pickard, 
H. Greenfield (Rusu 2010).

As was stated for the researchers involved in 
the discoveries of the material remains of ‘Lepens-
ki Vir – Schela Cladovei Culture’, it would be useful 
to consider how the younger ones were shaped as 
archaeologists, because the quality of the research-
er determines the quality of the data . Or, as Clarke 
stated: ‘It has become clear that every archaeolo-
gist has thoughtfully or unthinkingly chosen to use 
concepts of a certain kind – thus committing him-
self to a metaphysical position, restricting himself 
to certain paradigms, to use certain methodolo-
gies, to accept certain modes of explanation and to 
pursue certain aims; at the same time explicitly or 

es) with a binder similar to the material used for 
the floors. 

 •  The shape and structure of these habitations 
evolved in time from the simple shape bordered 
with pebbles to the complex one with plastered 
floors.

 •  The diet of those past humans was mainly fish 
(they relied heavily on aquatic resources, accord-
ing to faunal remains mainly sturgeon), game 
(mostly of red deer) and edible parts of plants .

 •  The burials were mostly in supine positions, but 
there were other positions, such as the one la-
belled ‘sitting position’, another with the legs 
flexed to the pelvis, as well as secondary burials 
after a process of excarnation and ‘head removal’.

This definition is a general one that brings together 
elements found within the sites . The ones that are 
predominant are the bone tools, antler and boar’s 
tusks and the chipped stone tools . The one that is 
specific to one site only are the boulder sculptures. 
That is to say that not all the elements were found 
on each site (or recorded – one has to make this 
remark, if one is dealing with archaeology, though 
maybe precisely that makes it redundant), but 
most of them were, albeit in different proportions . 

The global conceptual definition of the new 
paradigm only opened the doors for a new phase 
that is normal with each paradigm formation: 
the debate phase . This was started in the sixties 
of the 20th century and is not quite finished. Per-
haps we are in its final phase. To establish this, is 
the purpose of this paper and by this, to answer 
the implied question that opens it: whether if the 
Lepenski Vir – Schela Cladovei Culture is in a state 
of paradigm paralysis .

A Paradigm Paralysis?

To answer such a question we have to examine the 
history of research of this culture . After its initial 
stages, which included excavations and interpre-
tations of the new discoveries, research began to 
expand, starting with the nineties of the last cen-
tury . A new generation of researchers conducted 
analysis on the material remains recovered from 
the excavations . Also, a new perspective of re-
search emerged, following archaeology’s own evo-
lution . Thus, the data increased with information 
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reviewing (part of which is my own current study) . 
A normal evolution of scientific research 

would be that after the initial formation of one 
type of paradigm the work would focus in the 
given limits of it . In our case particularly, the ar-
chaeological research would focus on the existing 
material that had not yet been processed and pub-
lished and on excavating the available sites . How-
ever, the research on the ‘Lepenski Vir – Schela 
Cladovei Culture’ while performing all the above, 
is still trying to define its paradigmatic limits.

Because of this, the debate on this phase, with-
in its limits that were set about sixty years earlier, 
tends to stagnate, as it is revisiting (going back) 
only, instead of moving forward with research 
(visiting new horizons of archaeological discover-
ies) . Limits that seem to be elusive both empirical 
and theoretical, but which in fact keep the scien-
tists within the same matrix, arguing for the use of 
one or the other terminology that seems more ap-
propriate as a label for the discoveries, as for ex-
ample Epipaleolithic/Mesolithic vs . Early Neolithic, 
Mesolithic/Neolithic transition vs . contact phase 
or vs . transformational phase . The same is true 
for the new periodisation systems, which emerge 
from time to time in publications, systems that are 
arguing for the use of one of the terminologies list-
ed above .

The stagnation becomes obvious, because 
after all this time research is still in the debate 
phase, while researchers up to now were not able 
to define the paradigm.

We can see this in the following examples: 
After his Epipalaeolithic phase identified as ‘Clisu-
rean’, follows the phenomenon he labels ‘Schela 
Cladovei-Lepenski Vir culture’, which is divided 
into four developmental stages . The name of this 
‘culture’ to describe various phases from a number 
of sites on both sides of the river comes from the 
Romanian site of Schela Cladovei and the Serbian 
site of Lepenski Vir, both of which Boroneanţ con-
siders the type-sites of this particular historical 
development . It is easy to see that the use of the 
names of these two key sites, one from the Roma-
nian and the other from the Serbian banks of the 
Danube reflects the research politics and a consen-
sus to have this phenomenon represented by one 
of the most representative sites from each country . 
However, the choice of name is not only entirely 

tacitly rejecting other metaphysical positions, par-
adigms, methods, explanations and aims . In each 
era archaeologists represent the temporary state 
of their disciplinary knowledge by a metaphysical 
theory which presents appropriate ideals of expla-
nation and procedure’ (Clarke 1973, 12) .

Since we can touch the subject only briefly, 
let us just mention that some of the researchers 
were contemporaneous – in respect to education, 
training and professional formation – with the dis-
coverers and the others (the large majority) were 
formed in archaeological schools during the sec-
ond half of the 20th century and at the beginning of 
this century .

All of those researchers’ analyses were pub-
lished and they constitute the published data of 
‘Lepenski Vir – Schela Cladovei Culture’ (for fur-
ther insights see bibliographies at Radovanović 
1996; Rusu 2010; Boroneanț 2012).

Out of the published results we will name the 
ones that triggered our question, and also that 
stand for explanation .

Those were: ‘La 30 de ani de la începerea 
săpăturilor arheologice de la Schela Cladovei’ 
(Boroneanţ 1996) (aproximate translation: ‘30 
years since the begging of archaeological excava-
tions at Schela Cladovei’); ‘Vlasac revisited: for-
mation process, stratigraphy and dating’ (Borić 
et al. 2008); and ‘The Icoana burials revisited’ 
(Boroneanţ et al. 2008).

The most recent ones, which further our in-
quiry, are: ‘The 1965 – 1968 excavations at Schela 
Cladovei (Romania) revisited’ (Boroneanţ/Bon-
sall 2013); ‘Adaptation and transformations of the 
Danube Gorges Foragers (c . 13 .000 – 5500 BC): An 
overview’ (Borić 2011) and ‘Late Mesolithic life-
ways and deathways at Vlasac (Serbia)’ (Borić et al. 
2014) .

All these are just some examples of the vast 
enterprise that was carried out with results pub-
lished in more than one hundred papers or books . 
In addition, there are tangential publications, 
which are evidently in a greater number than the 
ones I know of, and they exceed my possibilities 
(Rusu 2010) .

What stands out for the named examples is 
implied by their own titles, namely the process of 
revisiting old material and even some sites (such 
as Schela Clavodei and Vlasac) and the process of 
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since the debate is ongoing and thus, a paradigm 
is not completely formed .

There is a further argument for a stagnation 
in the pre-paradigm phase: if this phase would be 
completed, then research would produce a clear 
definition of the paradigm that could be used 
without hesitation (as it is now) by other research-
ers (not directly involved on it) within their own 
fields of expertise, as an definitive and clear anal-
ogy or testing tool for their archaeological discov-
eries . Equally, it should be possible to use it as an 
example for the understanding of the past for the 
wider public .

Considering all of the above, we can state that 
the Lepenski Vir – Schela Cladovei paradigm is still 
in the debating phase and that to label this with 
the term ‘paradigm paralysis’ is perfectly correct.

Conclusion

In short, the formation process of the paradigm 
‘Lepenski Vir – Schela Cladovei Culture’ and its 
current phase can be summarised as follows:
 •  Field research/archaeological excavations.
 •  Discovery of new archaeological finds.
 •  Interpretation of the discoveries, defining them 

to belong to two distinct cultures: Lepenski Vir 
and Schela Cladovei .

 •  Noticing the analogies. Debate phase over the 
two being one .

 •  Acknowledgement (by some researchers) that it 
is one and the same culture .

 •  Defining it as one culture.
 •  Phase of debate on its cultural features and pe-

riodisation (ongoing) .
Let there be known that since our purpose was 
to establish if the paradigmatic process was in a 
state of paralysis or not, and that this discussion 
focuses on the paradigmatic formation, then hav-
ing a critical approach of the process in itself was 
not intended . Perhaps my future research, as a 
consequence of this one, will emerge itself again 
in the debating process . Arguably, only to produce 
the consensus needed, so that this paradigm could 
find its limits so that it would become a full tool 
for further research of the human past .

One could argue that in my analysis I should 
have followed also the internal evolution of ar-

arbitrary but is also misguided since the sequence 
at Lepenski Vir is not the best candidate to de-
scribe the typical Mesolithic development of the 
Danube Gorges, as will be explained later’ (Borić 
2011, 167) .

Further below Borić is giving a more accurate 
definition:
‘Taking all this into account, if one wanted to select 
representative type-sites for the characteristics of 
the Mesolithic existence in the Danube Gorges, in-
stead of the culture history label ‘Schela Cladovei-
Lepenski Vir culture’, which is still widely used 
by many Romanian archaeologists, who follow 
Boroneanţ’s terminology (see above), one would 
more accurately describe typical cultural elements 
characteristic of the (Late) Mesolithic in the region 
by a hyphenated label ‘Schela Cladovei-Vlasac’ 
type of sites’ (Borić 2011, 167).

And he continues:
‘While Lepenski Vir must be considered paradigms 
for the Mesolithic-Neolithic transition phase in the 
region, the intensity of human activity and crea-
tive expression seen at Vlasac and at Schela Clad-
ovei (Bonsall 2008) appropriately casts these two 
sites as paradigmatic of the Mesolithic period . The 
‘Lepenski Vir culture’ as a label to describe the 
Mesolithic of the Danube Gorges region should 
now be replaced with the more appropriate ‘Vla-
sac-Schela Cladovei culture.’’ (Borić et al. 2014, 27).

I presume these examples to be sufficient to il-
lustrate the phase in which the research presently 
remains, and thus the one that the paradigm itself is .

However, let us remember from where we 
started: the so-called pre-paradigm phase, with its 
own stages of formation of the researchers who 
later on would discover and analyse the archaeo-
logical remains that will create the paradigm itself . 
As Kuhn states: ‘The pre-paradigm period, in par-
ticular is regularly marked by frequent and deep 
debates over legitimate methods, problems, and 
standards of solution, though these serve rather to 
define schools than to produce agreement’ (Kuhn 
1996, 48) . Thus, each of the researchers involved 
in analysing the remains of this archaeological cul-
ture is a product of a certain school, and by this, 
mostly unconsciously, the guiding lines are set forth 
by their own (direct or assumed) predecessors .

Following the above arguments one should 
not assume that the pre-paradigm phase is over, 
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it, then using Kuhn’s work is the most proper ap-
proach .

For now, with the present paper the intention 
is, without a doubt, to create awareness within the 
exiting (and future) researchers that focus their 
endeavours upon ‘Lepenski Vir – Schela Cladovei 
cultural’ remains . Because, as it so often happens, 
when one is focusing too much on the details, one 
loses the perspective on the whole . And hopefully 
quotations like this one, that ‘A new scientific truth 
does not triumph by convincing its opponents and 
making them see the light, but rather because its 
opponents eventually die, and a new generation 
grows up that is familiar with it’ (Planck 1949, 
33 f .) will lose its validity .

chaeology from ‘culture historical’ phase to ‘pro-
cessual’ phase to ‘post-processual’ phase, and thus 
to make a distinction between the different works 
that were carried out and published, and such to 
find out to which theoretical phase the paradig-
matic paralysis belongs . However, considering 
that ‘That existing bodies of theory are not only 
mutually comprehensible but capable to some 
degree of selective integration is evidence that 
they should not be regarded as paradigms’ (Trig-
ger 2003, 5) and as such the paralysis belongs to 
the whole of archaeological theories and methods 
employed to analyse the archaeological remains 
of what could become the paradigm Lepenski Vir – 
Schela Cladovei culture . 

If one is to make a brief comment on the sub-
ject of ‘culture historical’/‘processual’/‘post-pro-
cessual’ archaeology, one could observe that the 
‘Lepenski Vir – Schela Cladovei culture’ stands as 
a, perhaps, just another example of archaeology’s 
own evolution and the state that it is today .

As my research is not a critique of the ar-
chaeological process, but rather an observation of 
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Compared to other regions of Central Europe the 
Mesolithic period in the Carpathian Basin is still 
poorly known . If we want to understand how the 
Neolithic could establish itself in this region, we 
have to deal not only with the dynamic of the Neo-
lithisation process but also with the issue of the 
Pre-Neolithic occupation . Only in this way we can 
develop a credible hypothesis or model of how 
the transition from mobile hunter-gatherer to ag-
ricultural and sedentary communities has taken 
place . Several factors might have contributed to 
the scarce evidence of this particular period in 
the loess plains of the Carpathian Basin with their 
strongly meandering rivers . One can assume a low 
density or high mobility of the Mesolithic popula-
tion, which produced ephemeral sites . It was also 
taken into account, that Mesolithic sites are locat-
ed in unstable geomorphologic situations or in a 
position where they have been destroyed by mod-
ern agricultural activities (Eichmann et al . 2010, 
211) . Furthermore, it is also obvious that a period 
with potentially poor find material is more diffi-
cult to investigate than times with an expectedly 
rich material culture. Accordingly the insufficient 

research on the Mesolithic in the Carpathian Ba-
sin was repeatedly highlighted (Starnini 2001, 396; 
Eichmann et al . 2010, 215 f .) . With regard to the 
landscape there is no good reason to believe that 
Mesolithic hunter-gatherer groups would have 
avoided the floodplains, rich in fish and shellfish, 
of the Danube and Tisza rivers with their biodi-
verse gallery forests (Bánffy 2004, 21). The land 
offers more than enough attractive resources for 
communities with a livelihood based on fishing 
and hunting . So the question arises, how the al-
most complete absence of Mesolithic sites in the 
Carpathian Basin could be explained . Therefore, I 
would like to begin with a synthesis on the state of 
research on the Late Mesolithic in the Carpathian 
Basin before addressing some aspects of the Early 
Neolithic occupation in this region .

According to the terminology developed in 
Central Europe the Mesolithic covers the climatic 
stages from Pre-Boreal to the early Atlantic Period, 
in absolute dates the timespan of 9700 – 5500 calBC . 
It is divided into Early Mesolithic with the two 
techno complexes of the Beuronien and the Sauve-
terrien from 9700 – 7000 calBC and Late Mesolithic 
or Tardenoisien from 7000 – 5500 calBC (Kozłowski 
2001, 261 f .; Kind 2009; Eichmann et al . 2010, 213) . 
This is followed by the so called Endmesolithikum 
which is seen to be already contemporaneous with 
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assigned to the Castelnovian (Perrin/Binder 2014, 
277) .

Directly neighbouring to the Southeast of the 
Carpathian Basin is the region of the Iron Gates . 
Luckily, this region is one of the best studied in Eu-
rope (see the contributions of Bonsall/Boroneanţ 
in this volume) . But it has to be stated again that 
only very little about the Mesolithic is known from 
other regions in the Balkan-Carpathian region . 
The stone tool inventory of the Iron Gates Late 
Mesolithic is comprehensive and consists of sever-
al types of end-scrapers, side-scrapers, retouched 
flakes, burins, perforators, awls, retouched blade-
lets and tranchets (Radovanović 1996, 233 – 251). 
A striking element are the trapezoidal plans of 
the dwellings that possibly can be seen as solid 
realisations of preceding tent or hut construc-
tions (Srejović 1973, 50 – 108; Radovanović 1996, 
60 – 159; Borić 2011, fig. 14). Due to the peculiarity 
of the landscape in the narrow gorge of the Dan-
ube even in the times of the Early Neolithic Proto-
Starčevo Culture the economy in this particular re-
gion remained based on fishing and hunting. For 
that reason this region is appropriate to examine 
the interactions between Mesolithic and Neolithic . 
On the basis of many radiocarbon dates the Late 
Mesolithic in the Iron Gates can be limited to the 
centuries from 7400 – 6200 calBC . This is followed 
by a phase of a transformation to the Early Neo-
lithic from 6200 – 5900 calBC (Borić 2011, 168 – 181).

To the East the Mesolithic in the Carpathians 
is still poorly investigated . For the Ukrainian ter-
ritory Leonid G . Matskevoi has defined several 
cultures (Мацкевый 2001). But in view of their 
stratigraphic uncertainty and the heterogeneous 
character of the material they remain doubtful 
(Dolukhanov 2008, 290). S. Kozłowski classifies the 
Late Mesolithic material from Transcarpathian 
Ukraine as belonging to the Janisławice Culture 
(Kozłowski 2001, 267). For the adjacent North-
Pontic steppe zone two cultural areas could be 
distinguished (see the contribution of Kiosak in 
this volume) . In the southern area there is the Gre-
beniki variant which is surrounded by the Kukrek 
Culture . Both expressions of the Mesolithic in the 
steppe show significant territorial overlaps. The 
chronological frame of the Mesolithic features 
east of the Carpathians is not very well defined 
(Dolukhanov 2008, 289 f .) but the appearance of 

the appearance of the first Early Neolithic groups 
in Central Europe, La Houguette in the West and 
Linienbandkeramik (LBK) in the East (Gronenborn 
1997, 132 – 139) . The question arises what to expect 
in the lithic industry for the Late Mesolithic in the 
Carpathian Basin . To assess the Mesolithic of this 
particular region it is worthwhile first to consider 
this epoch briefly in the surrounding  areas.

The Mesolithic Development in the Areas  
Surrounding the Carpathian Basin

The so called Spätmesolithikum in southern Ger-
many which extends into the north-westerly 
neighbouring areas of the Carpathian Basin, such 
as Bohemia, Moravia and Lower Austria (fig.	1) is 
comparatively well investigated . Its beginnings re-
main controversial, but may be placed in the time 
of the incipient Atlantic period, between 7000 and 
6500 BC. Characteristic finds are particularly tra-
pezes and regular blades with facetted platform 
remnants (Gronenborn 1997, 129) . The continua-
tion of Mesolithic stone chipping techniques into 
the 6th mill . BC by some researchers was consid-
ered as an indication of an autochthonous devel-
opment of the Earliest LBK in Central Europe (Till-
mann 1993; Kind 1998) . However, this hypothesis 
was later discussed controversially (e .g . Gronen-
born 1994; Zimmermann 2010) . 

To the Southwest of the Carpathian Basin the 
Castelnovian was initially described as a south-
eastern variant of the French Tardenoisian (de 
Fonton 1967) . The Mesolithic inventories are char-
acterized by trapezes, notched blades, subconical 
cores and microburins . A series of radiocarbon 
dates indicates a beginning also parallel to the 
Atlantic period (Biagi 2001, 71) and recently the 
chronological framework for the Castelnovian 
was given from 6600 – 5600 calBC (Perrin/Binder 
2014, 274) . Its distribution extends from northern 
Italy to the East at least as far as the Slovenian 
Karst (Perrin/Binder 2014, fig. 1). Concerning the 
tradition of stone chipping techniques from the 
Castelnovian into the subsequent Neolithic rather 
the breaks than the continuities have been empha-
sised (Biagi 2001, 77  –  81) even if, at least in Italy, 
the lithic assemblages of the Early Neolithic Im-
pressed Ware show only few differences to those 
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region which is part of the Iron Gates region of 
the Danube and nowadays only administratively 
belongs to the Romanian Banat . The only two sites 
located not in the gorges themselves, Hoţu Cave, 
next to Steierdorf (Anina) and Băile Herculane-
Hoţilor Cave, are situated just a few kilometres 
north of the Iron Gates. From the Hoţu Cave a 
few chipped artefacts were reported, including 
a backed microlithic point . Because of the small 
number of finds hardly any correlation other than 
chronological could be made . Two samples of 
charcoal from a hearth in the cave yielded a date 
in the middle of the 7th mill. BC (Boroneanţ 2011, 
106 f.). The inventory of the Hoţilor Cave consist-
ed almost exclusively of microlithes (96 %) made 
from local lithic raw material . End-scrapers, bur-
ins, geometric segments, backed bladelets and Azil-
ian points are mentioned as characteristic shapes 
(Boroneanţ 2011, 118). One single radiocarbon 
date from the Mesolithic layer of the caves stratig-
raphy points to an equally early date . With a range 
of 11.559 – 11.215 calBC the date still fits into the 
range of the Epipaleolithic of the Iron Gates (Borić 
2011, 191; Boroneanţ 2011, 118). Throughout the 

the Bug-Dniester Culture as the oldest manifesta-
tion of Neolithic in the region gives at least a ter-
minus ante quem of around 6000 calBC .

North of the Carpathian Basin eventually the 
Janisławice Culture must be mentioned. Its chron-
ological frame is given roughly from the 7th to the 
4th mill. BC (Kozłowski/Kozłowski 1979, 105). The 
stone industry is characterised by a high number 
of side- and end-scrapers, microliths and rarely 
burins, truncations and the typical Janisławice 
points (Kozłowski 1975, 74 f.). A rich deposit of 
silex with a characteristic chocolate colour in 
the upper Vistula Basin seems to be of major im-
portance as a source of raw material for the 
Janisławice Culture (Bednarz 2001).

Evidences for Mesolithic Habitation in Banat 
and Bac�ka

The state of research on the Mesolithic in Banat 
has been well summarised by Adina Boroneanţ 
(2011) . From this, it is clear that Mesolithic sites 
are exclusively situated in the southern Banat, a 

fig. 1. Mesolithic sites and sources of lithic raw material in the Carpathian Basin.
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signed to any specific site (Eichmann et al. 2010, 
216) . Most of the materials have been collected 
by Benedictine monks in the late 19th century and 
were assigned later to the Magdalenian or Tarde-
noisian . Nonetheless, because of their uncertain 
provenance these finds were considered to offer 
only ambiguous evidence for the Mesolithic in the 
vicinity of Győr (Eichmann et al. 2010, 217).

Possibly Mesolithic are two barbed bone har-
poons uncovered in the Sárrét bog, a former Early 
Holocene lake, during peat-cutting activities in the 
field of Csór-Merítőpuszta and next to the village 
of Nádasdladány (Eichmann et al. 2010, 217).

From a sand dune on the floodplain of the 
Kapos River at Kaposhomok a private collection 
of flint artefacts was reported, that in comparison 
with assemblages from southern Germany could 
be assigned conceivably to the late Early and 
Late Mesolithic (Eichmann et al . 2010, 217 – 219) . 
The material consists of regular blades, notched 
blades, truncated blades, abruptly backed blades, 
thumbnail scrapers, borers, exhausted cores, and 
geometric microliths like triangles and trapezes 
(Eichmann et al . 2010, 217) . Interestingly, a large 
proportion of the raw material consists already 
of Transdanubian radiolarite, probably from the 
Szentgál mine, which was extensively used later 
in the Early Neolithic . Most likely the Mesolithic 
groups had not only access to this source, but 
perhaps also controlled this outstanding deposits 
(Bánffy 2008, 153). There is evidence that Szent-
gál radiolarite was brought further north into 
southern Moravia already during the Mesolithic 
(Mateiciucová 2003, fig. 12).

The site of Regöly-2 in Transdanubia was in-
vestigated systematically in recent years . Although 
no radiocarbon dates are available, typologically 
the finds can be assigned to the Late Mesolithic 
(Eichmann et al . 2010, 223 – 227) . The lithic in-
ventory consists of exhausted single- and multi-
platform cores, blades with dorsal scars, regular 
blades in many sizes, short, narrow blades, scrap-
ers, perforators and geometric mircolithes with 
trapezes and abruptly backed blades (fig.	3	–	4) . As 
sources for the radiolarite predominantly used 
two deposits, one in the Bakony Mountains the 
other in the eastern Mecsek Mountains, could be 
identified (Eichmann et al. 2010, 226). Hydroquar-
zite and/or limnoquarzite are rarely present in 

northern part of the Banat the Mesolithic sequence 
is unknown, either because of the conditions for 
preservation or because of the state of research .

The situation in the western adjacent Bačka is 
only slightly better . Bogdan Brukner has reported 
geometric microliths in a Tardenoisian tradition 
from Hajdukovo (fig.	2), an ephemeral site close 
to Subotica . A second site which yielded trapezoid 
and crescent-shaped microlithes is situated on the 
sandy coast of the Danube at Bačka Palanka, west 
from Novi Sad (Brukner 1974, 23) . In both cases 
these are old finds that occurred only very sporadi-
cally . The question of the supply of raw materials 
is of some importance, because both sites are lo-
cated in areas of the Bačka without any significant 
deposits of flint stones. Thus, if the geomorphologi-
cal base is an important factor for the preserva-
tion of Mesolithic sites, it seems to be the most im-
portant reason, why no Mesolithic sites have been 
discovered in the loess plains of Banat and Bačka. 
The few known sites in the Bačka are located ex-
clusively on the banks of the alluvial plains of the 
rivers and the sites in Banat are situated already 
in the hilly parts of the southern Carpathians .

The Mesolithic in Transdanubia and  
Western Slovakia

Much better is the state of research for the Meso-
lithic in the Hungarian parts of the Carpathian 
Basin and the Slovakian territories adjacent to 
the north . The state of research on Mesolithic in 
Transdanubia was summarized by Eichmann, Ker-
tész and Marton (Eichmann et al . 2010) . From the 
area of Győr they reported a total of eight Meso-
lithic find collections that no longer can be as-

fig. 2. Hajdukovo, Vojvodina (SRB). Mesolithic stone tools: 
trapezes and crescents. After Brukner 1974, fig. V.1   
(with out scale).



fig. 3. Regöly 2, Transdanubia (HU). Mesolithic stone tools: microliths and tools on blades. After Eichmann et al. 2010, fig. 3.
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fig. 4. Regöly 2, Transdanubia (HU). Mesolithic stone tools: scrapers (1 – 6), blades (7 – 8) and blade cores (9 – 11). 12: 
partially drilled gravel. 13: fossil dentalium shell. After Eichmann et al. 2010, fig. 4.
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fig. 5. Dolná Streda, Trnavský kraj (SK). Mesolithic stone tools: trapezes (1 – 3), triangles and backed segments (4 – 12), 
blade fragments (13 – 35), scrapers (36 – 39), cores (40 – 43) and core pieces (44 – 47). After Bárta 1972, fig. 9.
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the economy of the settlement . Based on the ani-
mal bones hunt on red deer, roe deer, wild boar, 
bison, aurochs, donkey, horse and hare could be 
identified. Also the snail Helix	pomatia played a 
role in the diet (Bárta 1972, 64).

The finds from Sered’ I provided the opportu-
nity for further investigations of the dunes in the 
vicinity of Bratislava by the Slovakian colleagues . 
Subsequently, the sites of Dolná Streda, Vel’ká 
Mača, Šoporňa-Štrkovec, Sladečkovec, Mostová, 
Čierna Voda and Tomášikovo were registered. 
From them a fair assortment with cores, regular 
blades, scrapers, small points with side retouch 
and a few microlithic trapezes from Dolná Streda 
(fig.	5) and Mostová (fig.	6) was presented .

The transition to the Neolithic in Transdanu-
bia is of particular interest because this part of 
the Carpathian Basin is regarded as the cradle of 
the Earliest LBK . However, it seems as if the Neo-
lithic in Transdanubia could have evolved on a 
new basis, or at least not on the foundations of the 
Mesolithic tradition, since most researchers rath-
er stress the breaks in the cultural development 
(Starnini 2001, 401 f.; Bánffy 2004, 21 – 25). But 

the raw material and two pieces are made of ob-
sidian . About the structure of the settlement very 
little was reported up to now . Soon the ongoing ex-
cavations will certainly deliver more information 
about how the dwellings of a Mesolithic site have 
looked like and how life was organized beyond the 
production of stone artefacts .

Substantial Mesolithic material comes from 
the long-term excavations at Sered’ I, Mačianske 
vŕšky in western Slovakia (Bárta 1972, 57 – 69). 
This site is located on a sand dune above the 
northern bank of the Danube . Analysis of malako-
faunal remains, some charcoal and of pollen from 
the sediments demonstrates that the environment 
in Mesolithic times had the character of a forest-
steppe . Oak, pine, willow, maple, birch, hazel and 
rosaceae could be detected (Bárta 1972, 63). The 
chipped stone inventory has been described ex-
tensively by Juraj Bárta and was compared with 
the Late Tardenoisian and the Spätmesolithikum 
in southern Germany (Bárta 1972, 63). Unfortu-
nately because of later processes of soil formation 
settlement structures could not been detected at 
Sered’ I . Nevertheless, quite a lot is known about 

fig. 6. Mostová, Trnavský kraj (SK). Mesolithic stone tools: backed segments (1 – 3), blade fragments (4 – 12), shattered 
pices (13 – 14), retouched blade (15), scrapers (16, 21) and cores (17 – 20). After Bárta 1972, fig. 10.
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droquarzites and limnoquarzites from local river 
cobbles . The inventory consists of lithic debris, 
many wedges (pièces esquillées or bipolar cores), 
regular blades, many utilised flakes, abruptly 
backed pieces, segments, a possible microburin, 
and trapezes (fig.	7) . Some of the structures were 
interpreted as hearth platforms comparable to the 
oval hearths at the Late Mesolithic sites in the re-
gion of the Iron Gates, in particular from Vlasac II 
and III (Eichmann et al . 2010, 221) . A small rectan-
gular structure with rounded corners, measuring 
2 .4m by 2 .2m, outlined with stones was interpret-
ed as a dwelling (Kertész 1996, 22) . Accordingly, at 
Szödliged at least for some time a permanent sett-
lement must have existed . The researchers also 
highlight other structural similarities between 
Sződliged and the sites in the region of the Dan-
ube Gorges like the position of the site in the val-
ley of the Danube, and specific aspects of the lithic 
technology like blade production by pressure 
technique and the predominance of bipolar cores 
(Eichmann et al . 2010, 221) .

The Jászág Basin, a vast flood plain between 
the upper Tisza River and the Danube Bend in 

here again in comparison to the Neolithic the poor 
state of research on the Mesolithic settlements has 
to be taken into account .

The Mesolithic in the Alföld, Eastern Slovakia 
and in the Carpatho-Ukraine

The treatise of the Mesolithic in the Alföld includes 
the intra-Carpathian areas of the neighbour-
ing countries, as eastern Slovakia, the Carpatho-
Ukraine and one site in north-western Romania .

Thanks to the excavation of Miklós Gabori in 
Sződliged/Vác and the intense survey of Róbert 
Kertész in the Jászság area the Mesolithic in the 
Alföld can be regarded as comparably well re-
searched. At Sződliged, close to the Danube Bend 
two sites only 200m away from each other were 
reported, which Gábori excavated in the years 
1954 and 1967. A re-investigation of the finds by 
Eichmann, Kertész and Marton comes to the con-
clusion that parts of the site date to the late Early 
or Late Mesolithic (Eichmann et al . 2010, 219 – 221) . 
The raw material is dominated by low quality hy-

fig. 7. Szo�dliget, Älföld (HU). Mesolithic stone tools: trapezes (1 – 3), backed microliths (4 – 7) and regular blade (8). After 
Eichmann et al. 2010, fig. 2.
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as, such as obsidian, played a subordinate role 
(Kertész 1996, 19) . Kertész has emphasized the 
unique typological character of the Mesolithic in-
dustry from this sites, which comes mainly from 
Jásztelek I (fig.	10	–	12) and Jászberény IV (fig.	13): 
‘The tool kits include end-scrapers, burins, scrap-
ers, borers, retouched and notched blades, micro-
liths, retouched flakes and combined implements 
(…) Among microliths, points and geometric mi-
croliths form a marked group . Points include piec-
es with retouched and unretouched base, as well 
as a shouldered point and Stawinoga and Sauve-
terrian points . The geometric microliths recove-
red from the Mesolithic culture layers included 
segments and various types of triangles . Trapezes 
have so far only been identified among the mate-
rial from surface collections and disturbed layers 
or layers that postdate the Mesolithic . Truncated 
blades included pieces with transversal, oblique, 
concave and convex truncations . Backed blades 
were retouched on one or both sides . The lithic 
assemblages also contained blanks that have litt-
le typological importance, semi-finished pieces 
and unretouched flakes which, together with 
cores, indicate local production . Cores include ir-
regular prismatic, conical and rounded types . No 

the northern Alföld, was extensively surveyed by 
Kertész and his colleagues (Kertész 1996) . Upper 
Palaeolithic and Epipalaeolithic sites could be re-
corded on a Pleistocene alluvial fan on a slightly 
higher-lying Würmian formation which rises 
above its surroundings. Two Mesolithic sites, Jász-
berény I and Jásztelek I, were found in the lower 
zone of the Holocene alluvial plain (Kertész 1996, 
13) . Both sites consist of 10 – 15 cm thick cultural 
layers in a scatter from 12 to 17 m in diameter . 
One feature, dug into the ground for up to 50cm 
of depth at Jásztelek I was interpreted as a tent or 
hut-like dwelling (fig.	9) . The round structure has 
a diameter of 500cm and shows postholes along 
the edge and a hearth platform in the very centre 
(fig.	8) . A comparable dwelling structure attribu-
ted to the Late Palaeolithic Świdry Culture was 
uncovered in Mucharz, district of Wadowice, in 
southern Poland (Valde-Nowak 2010, fig. 5). The 
reconstruction in Mucharz is slightly different, as 
this structure is reconstructed with a central post 
in the middle instead of a fireplace.

The raw material of the lithic inventory of the 
Jászág sites is dominated by hydroquarzites and 
limnoquartzites from the nearby Mátra Moun-
tains, while siliceous rocks from more distant are-

fig. 8. Jásztelek I, Alföld (HU). Mesolithic dwelling feature. 
After Kertész 1996, fig. 12.

fig. 9. Jásztelek I, Alföld (HU). Reconstruction of the 
Mesolithic hut. After Kertész 1996, fig. 13.
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fig. 10. Jásztelek I, Alföld (HU). Mesolithic stone tools: scrapers. After Kertész 1996, pl. 4.
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fig. 11. Jásztelek I, Alföld (HU). Mesolithic stone tools: triangles and backed fragments. After Kertész 1996, pl. 5 – 6.
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fig. 12. Jásztelek I, Alföld (HU). Mesolithic stone and bone tools: blades and blade fragments (1 – 23), mico burins 
(24 – 27), bone points (28 – 29), and perforated bone implements (30 – 32). After Kertész 1996, pl. 6 – 8.
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fig. 13. Jászberény IV, Alföld (HU). Mesolithic stone tools: scrapers (1 – 4), triangles (5 – 19), crescents (20 – 26), backed 
fragments (26 – 35), retouched blades and blade fragments (36 – 47) and micro burins (48 – 53). After Kertész 1996,  
pl. 4 – 8.
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fig. 14. Ciumeşti II, Sathmar region (RO). Mesolithic stone tools: core (1), burin (2), blades (3 – 4, 6), scrapers (5, 10 – 11, 
15, 18), utilized blade (14), trapezes (8 – 9, 13, 16 – 17, 20, 22 – 13, 27), and backed pices (7, 12, 19, 21, 24 – 26).  
After Pa�unescu 1964, fig. 4. 
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fig. 16. Barca I, Košice region (SK). Mesolithic triangles (1 – 7), backed segments (8 – 13), borers (14 – 20), blade tools 
and fragments (21 – 36). After Bárta 1972, fig. 10.

fig. 15. Medvedia cave, Košice region (SK). Mesolithic bone 
point with microlithic stone inserts. After Bárta 1989, fig. 5.
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fig. 17. Kam´janyzia I, Transcarpathia (UA). Mesolithic blade cores. After Мацкевый 2001, fig. 6.
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fig. 18. Kam´janyzia I, Transcarpathia (UA). Mesolithic stone tools: scrapers and utilized blades. After Мацкевый 2001, 
fig. 7.



fig. 19. Kam´janyzia I, Transcarpathia (UA). Mesolithic stone tools: burins, retouched blades, and microlithic trapezes and 
triangles. After Мацкевый 2001, fig. 8.
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of obsidian . Particularly noteworthy amongst the 
material are the backed blades and microlithic tri-
angles (fig.	16) .

From the westernmost part of the Ukraine 
Matskevoi has mentioned several Mesolithic 
sites (Мацкевый 2001). Of the numerous stone 
artefacts presented from the Transcarpathian 
region, in my opinion only the collection from 
Kam’janyzia I shows characteristic elements of the 
Late Mesolithic (fig.	 17	–	19) . The inventory con-
sists of exhausted single- and multi-platform cores, 
side- and end-scrapers, regular blades, burins, 
points with retouched edges and a few microlithes, 
predominantly trapezes . The site is situated in the 
foothills of the Carpathians, in the valley of the Už 
River .

Neolithisation of the  
Southern Carpathian Basin

The Banat is of interest for the early process of 
Neolithisation, because of all regions in south-
eastern Europe that were neolithisised at a par-
ticularly early stage, it is the north-westernmost 
and thus located the farthest from the Aegean 
and West Anatolia . Furthermore, the Banat likely 
received initial impulses for the Neolitisation pro-
cess from its southern neighbours . It is astonishing 
how quick the first wave of Neolithisation affected 
the whole of south-eastern Europe in the last dec-
ades before 6000 calBC . In terms of climate history 
it is the time immediately after the Hudson-Bay 
outflow, at the peak of the Rapid Climate Change 
(RCC) (Weninger et al . 2005), when the climate in 
south-eastern Europe stabilized once again . 

White-on-red painted ware is the leitmotif of 
this first wave of Neolithisation, which starting 
from western Anatolia rapidly spread through-
out the entire Balkan area and extended as far as 
Transylvania . Using current dating methods the 
speed of this dissemination is impossible to detect . 
Statistically, all dates for complexes containing the 
oldest pottery appear to be the same age . Although 
a find horizon prior to white-on-red painted ware 
can be discerned in the eastern Balkans (Dzhulju-
nica I), it cannot be distinguished in the general 
picture of dissemination basing on the evalua-
tion of radiocarbon data (Krauss et al . 2014) . This 

 typical conical or cylindrical cores were found . 
The microburin technique is well represented in 
the industry . The appearance of the Krukowski 
microburin in the Jászság is noteworthy. There are 
only few bone artefacts in the Jászság Mesolithic 
(fig . 12 .28 – 32): two bone point fragments, two 
perforated animal bones and a perforated tooth .’ 
(Kertész 1996, 22) . The bones from the slaughter 
remains show a dominance of aurochs and wild 
horse among the hunted animals with of red deer, 
roe deer and wild pig and a rarely pond tortoise 
and birds also present (Kertész 1996, 23) . A pollen 
sample taken from the Meggyesi-erdő allows the 
reconstruction of the landscape around the Meso-
lithic campsite . Extensive gallery forests along 
the river channels were dominated by oak, elm, 
willow, lime, and hazel bushes . The higher-lying 
areas showed a characteristic steppe and forest-
steppe vegetation (Kertész 1996, 15) .

Besides these two major sites five more Meso-
lithic complexes from the Alföld have been men-
tioned in the literature: Kundacs-Köztemető and 
Kunpeszér-Felsőpeszéri út-Homokbánya on the 
sandy dunes of the left floodplain of the Danube, 
Hugyaj/Érpatak, also in a sandy area in the north-
ern Tisza region, Pásztó-Mária tanya on the south-
ern fringes of the northern Carpathian belt and 
Tószeg-Áldozó halom on the middle reaches of the 
Tisza, close to Szolnok (Kertész 1996, 16 – 18) .

Here Ciumeşti II in the Sathmar district in 
north-western Romania should be added . The site 
is also situated on a dune and yielded a small col-
lection (fig.	14) consisting of a core, one burin, a 
few regular blades and scrapers as well as several 
microlithic trapezes and triangles (Păunescu 1964). 
As raw materials quartzite and unspecified types 
of silex, but also obsidian were used .

A special find was made already in 1980 at 
the Medvedia Cave near Ružin in eastern Slovakia. 
An obsidian flake and a long bone point with two 
opposed grooves were found among the bones of 
two brown bears (Ursus arctos) (Bárta 1989, 458). 
In the grooves seven small inserted blades of lim-
noquarzite were still preserved (fig.	15). The find 
context indicates that the composite weapon was 
used to kill at last one of the bears .

With regard to the raw material the site of 
Barca I in the Slovakian part of the upper Tisza 
valley is remarkable because of its exclusive use 
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fig. 20. Distribution of white-on-red painted Early Neolithic pottery in the Balkan-Carpathian region. Sites south of the 
Danube after Чокани 2012, fig. 138 – 139, with additions.
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This second wave of Neolithisation, however, 
seems to have proceeded slightly differently from 
the first wave: it can be traced by means of the 
distribution of flint blades made of ‘Balkan’ yel-
low flint with white dots found in Early Neolithic 
settlements of this period (Kacanowska/Kozłowski 
2008, fig. 5). Recently, a flint source located on the 
Lower Danube near Nikopol was added to the dis-
cussion as a possible source of this kind of stone 
(Biagi/Starnini 2010, 124 – 131) . This raw mate-
rial seems initially to have been traded from the 
eastern Balkan region into the Carpathian Ba-
sin via large rivers like the southern Morava, the 
Lower Danube, and the Tisza as well (fig.	21). Yet, 
in contrast to the distribution of the white-on-red 
painted ware, a higher concentration of sites can 
no longer be noted in the zone south of the Danu-
be . Furthermore, some sites are located at a sig-
nificant distance from the large rivers, as far as 
the northern Carpathian Basin . The spectrum of 
finds can even be densified when, apart from the 
new source, also some northern Bulgarian sites 
and two blade fragments presumably made of the 
same kind of flint and found in Bucova Pusta IV 
are added .

Overcoming the Central European-Balkanic 
Agroecological Barrier

Most informative is the line at which this second 
wave of Neolithisation terminates (Kalicz 2010, 
fig. 3), for it also represents the northern border of 
a Neolithic way of life existing for about 500 years . 
Only after 5500 calBC, the first crop-cultivating 
and livestock-raising communities appear togeth-
er with the Western LBK and the Eastern or Alföld 
LBK in territories north of this boundary . The 
northern distribution limit of the Starčevo-Criş-
Körös complex runs irregularly from West to East, 
straight through Transdanubia and the Alföld; it 
was introduced into literature as a model for the 
Central European-Balkanic Agroecological Barrier 
(abbrev . CEB-AEB) (Kertész/Sümegi 2001; Sümegi 
et al . 2002; Kertész 2002) . This model bases upon 
the dissemination of Late Mesolithic and Early 
Neolithic communities in the Carpathian Basin 
(Bánffy 2006, fig. 7; Bánffy/Sümegi 2012) and tries 
to explain the mutual exclusion in distribution 

first wave of Neolithisation in the Carpathian Ba-
sin already embraced all of Transylvania and the 
Körös/Criş region in the southern Alföld. The sites 
of Gura Baciului, Szarvasz-Egyházföld and Endrőd 
approximately mark the northernmost bound-
ary at which this wave came to a halt (fig.	20) . In 
the West, it reached the southern Bačka with the 
sites of Donja Branjevina, Magareći Mlin, Budžak-
Ludaš and Biserna Obala-Nosa .

Although the lowlands of Banat initially did 
not belong to the preferred settlement areas of 
Neolithic farmers, the discovery of white-on-red 
painted sherds in the settlement of Foeni-Sălaş 
(Draşovean 2007, fig. 5) provides evidence that 
the first wave of Neolithisation reached this point. 
Typically, early settlement sites with character-
istic white-on-red painted ware are rarely found 
north of the Danube River, and almost all of them 
are situ ated in large river valleys, for example 
Körös/Criş or in the wide plain of the lower Tisza 
River . Thus, the Neolithisation of the Carpathian 
Basin seems to have followed two main routes: 
first, through the corridor of the major river sys-
tems of the Lower and Middle Danube as well as 
the Tisza, and, second, by the passage of the river 
Olt through the southern Carpathian Arc, at first 
to Transylvania and from there along the smaller 
streams emptying into the Tisza River from the 
west into the Banat Plain . The loosely scattered 
sites with white-on-red painted pottery were 
certainly still directly related to the very early 
neolithisised regions south of the Danube . If the 
model of ‘leapfrog colonization’ is applied to the 
Carpathian Basin (Zvelebil 2001, 2), these sites can 
be considered bridgeheads for the Neolithisation 
of the region . In this case also the impetus for Neo-
lithisation initially would have derived from im-
migrating smaller groups, soon afterwards com-
municating the Neolithic package to a Mesolithic 
population already settled there .

Only in a second step, from 5800 calBC on-
wards, did the number of sites increase in the Ba-
nat lowlands as well, and the Neolithisation pro-
cess covered further areas of the Alföld and also 
southern Transdanubia . Most of the investigated 
settlements in the Banat Plain date to this period . 
The find material from this time is characterised 
predominantly by various kinds of relief decora-
tion and vessels on tall stands . 
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fig. 21. Distribution of silex artefacts from ‘Balcanic’ flint. After Biagi/Starnini 2010, fig. 9 with additions.
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boróczki 2010, 156 – 172) populating the north-
eastern areas within the CEB-AEB . Only after a 
phase of consolidation, that is after 5600 calBC, a 
time span that is usually necessary to adapt to an 
agricultural way of life and to changed environ-
mental conditions, do Neolithic groups cross the 
CEB-AEB to the north along the Tisza (Domboróc-
zki 2010, 158 f .) . In Transdanubia the traversing of 
the CEB-AEB correlates with the development of a 
new type of house: the longhouse (Bánffy/Sümegi 
2011, 251 – 254) . A spiritual transformation also 
seems to have taken place manifesting itself ar-
chaeologically in the establishment of cemeteries 
outside of the settlements . Only this new Neolith-
ic package was so successful that it subsequently 
could disseminate and neolithisise vast areas as 
far as the Paris Basin in the west, the Ukrainian 
steppe in the east and the northern limits of the 

patterns on the basis of environmental factors . 
According to this model, environmental factors 
in are as north of this line, such as the number of 
hours of sunshine each day and the angle of inci-
dence of the sun, were no longer basically suited 
for Neolithic methods of cultivation and harvest 
of crops; also, the increase of domestic animals 
no longer sufficed as food for communities. The 
natural distribution boundary is more or less de-
lineated by the silver linden tree (Tilia tomentosa) 
(Sümegi/Bodor 2000, fig. 4). Neolithic communities 
south of this line obviously needed centuries of 
time until 5500 calBC to develop a package of tech-
nologies that were appropriate for Neolithic pro-
duction north of the CEB-AEB as well .

After 6000 calBC the Körös Culture evolved in 
the zone between the Mureş River and the upper 
reaches of the Tisza (Bánffy 2006, 127 – 129; Dom-

fig. 22. Cultural groups south and north of the Central-European-Balkanic Agroecological Barrier (CEB-AEB) at around 
5500 calBC. After Bánffy 2005, fig. 1.
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the CEB-AEB yet another phenomenon becomes 
apparent . The faunal spectra show an above-av-
erage food proportion from aquatic habitats . In 
Tiszaszőlős-Domaháza, Ecsegfalfa 23 and Szolnok-
Szanda the identifiable taxa from freshwater en-
vironments constitute more than one-half of all 
species (Kovács et al. 2010, fig. 11). In Nagykörü 
and Ibrány-Nagyerdő almost all taxa derive from 
aquatic habitats or wet forests .

Based on observations of the faunal and bo-
tanical remains from our excavations at Bucova 
Pusta IV in the Romanian Banat the data for the 
economy of Early Neolithic settlement in the im-
mediate vicinity of the CEB-AEB can be specified. 
The Early Neolithic sequence can be limited by a 
series of radiocarbon dates to the period from 
5700 – 5570 calBC, in terms of relative chronology 
the phase Starčevo-Criş III. Preliminary results of 
the investigations of the zoological material from 
Bucova Pusta IV carried out by Bea De Cupere 
(Bruxelles, Belgium) showed that the subsistence 
of the settlement was based on domestic mam-
mals but also on a large proportion of aquatic re-
sources like fish and molluscs. As for the livestock, 
a dominance of sheep and goat could be stated 
and cattle was of less importance . The slaugh-
tering age of the animals indicates mainly meat 
procurement . Among the fish bones sturgeon 
(Acipencer	sp.), cyprinids (Cyprinus	carpio, Cyprini-
dae indet), pike (Esox	lucius) and catfish (Silurus 
glanis) could be identified. Within the settlement 
shells of freshwater gastropods (Lymnea stagna-
lis, Viviparus acerosus, Planorbarius corneus) and 
freshwater bivalves (Unio pictorum, Unio tumidus) 
were found frequently and sometimes in concen-
trations . Preliminary observations on the basis of 
the archaeobotanic remains carried out by Elena 
Marinova (Leuven, Belgium) show a domination 
of cultivated plants, mainly hulled wheats and 
their chaff . The relatively few chaff remains most 
probably indicate a primary processing of the 
hulled wheat somewhere in the surroundings, but 
not at the site itself. This evidence fits well with 
the already available data from other Early Neo-
lithic sites in Hungary (Bogaard et al . 2007) . The 
collected wild plant samples show a variety of 
gathered fruits and nuts from different habitats . 
On one hand Cornus	mas, Prunus sp., Quercus sp., 
and Sambucus sp. are typical representatives for a 

Central Mountains in Germany and Poland . The 
starting point of the expansion of this phenom-
enon was the formation of the oldest Western 
 Linienbandkeramik in Transdanubia and of the 
Alföld Linienbandkeramik in the Great Hungarian 
Plain, the genesis of which took place at almost 
the same time as the genesis of the Vinča Culture 
south of this line (fig.	22) .

During the last years numerous research 
efforts have concentrated on the complex pro-
cesses involved in the northward crossing of the 
CEB-AEB . It was found that again the exploitation 
of natural resources, here in particular obsid-
ian deposits in the northern Carpathian Arc, must 
have been a stimulus (Mester/Rácz 2010; Raczky 
et al. 2010, colour pl. 7.1; Kozłowski/Nowak 2010). 
The exploration of the Tokaj region, for example, 
is assumed to have proceeded along two main 
routes: on one hand, from the east along the Car-
pathian Arc and following the headwaters of the 
Tisza (Domboróczki 2010, fig. 10 – 11) and, on the 
other, from the Banat along the middle reaches 
of the Tisza to the north (Raczky et al . 2010, col-
our pl . 7 .1) . In the west as far as the Balaton re-
gion Starčevo settlements are attested, which can 
be assigned to the late phase of the development 
of this culture (Starčevo Spiraloid B) (Bánffy 2004, 
317 – 319; Kalicz 2010, fig. 2).

Early Farming Communities with a  
‘Mesolithic’ Economy?

To circumvent the alluvial plain of the Tisza in the 
north-eastern part of the Alföld, the complex model 
of a ‘mental marginal zone’ was developed (Raczky 
et al . 2010) . The heterogeneous landscape with large 
swamp areas would have necessitated a more rapid 
economic adaptation to this region . In any case, this 
landscape did not offer ideal conditions for sheep 
and goat farming, so characteristic of the southern 
areas . Aspects of this adaptation process can, how-
ever, be recognised directly south of the CEB-AEB, 
for instance by the significant increase of bovine 
bones in the animal bone spectra of the settlements, 
as in Ibrány-Nagyerdő (Kovács et al. 2010, 239 – 242) 
and Nagykörü (Raczky et al . 2010, 151 – 158) .

In the northernmost settlements of the devel-
oped Starčevo-Criş and Körös groups located along 
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