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Abstract: During the last two decades, the state of Palaeolithic research in the Central
Balkans has improved considerably. More than a hundred caves suitable for Palaeolith-
ic settlement have been identified South of the Sava and Danube rivers, while dozens
of Palaeolithic open-air sites have been documented in the regions of Sumadija and Po-
moravlje. Test pit excavations have been carried out in numerous caves, and system-
atic excavations have been undertaken in the Balanica Cave Complex in Si¢evo and in
the cave site of Salitrena Peéina near Mionica. Most of the investigated sites have been
dated using various techniques (i.e., *C, ESR, OSL, and TL). Thanks to this research,
we now have an extraordinary opportunity to look at the chronology and succession
of Palaeolithic technocomplexes in the Central Balkans. The dating results show that
the territory of Serbia had been inhabited for more than 400,000 years, while the iden-
tification and periodization of Palaeolithic technocomplexes provided initial insights
into the cultural and demographic changes that marked the earliest prehistory in this
part of Europe.

Key words: Palaeolithic, dating, technocomplex, Balkans, lithic artifacts, Mousterian,
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INTRODUCTION

Compared to Western Europe, the Palaeolithic of Southeastern Europe has been
poorly and unevenly researched. Throughout the 20" century, Palaeolithic research in
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the Balkan Peninsula was mainly focused on the areas where the most significant
discoveries were documented previously: the Slovenian Karst, Hrvatsko Zagorje,
Posavina, the Lower Danube, and the coastal belt of the Adriatic-Ionian and Aege-
an zones. However, many parts of the Balkans remain unexplored, particularly the
territory of the Central Balkans where only a few Palaeolithic sites were known un-
til recently.

The Central Balkans includes the Great, South, and West Morava Valleys, the
eastern branches of the Dinaric Alps in the west, and the western parts of the Car-
patho-Balkanides in the east. The central part of this area cuts through the Moravi-
an-Vardar corridor, which represents the main natural communication connecting
Southwest Asia with Central and Western Europe. The lack of research in this re-
gion significantly hindered the overall understanding of cultural changes and de-
mographic trends in the Pleistocene of Central and Southeastern Europe.

During the past twenty years, a large number of Palaeolithic sites from the Mid-
dle and Late Pleistocene have been explored in Serbia. Although several prelimi-
nary reports on this research have been published, no synthesis of earlier and more
recent research has been offered so far. For this reason, we will present prelimi-
nary conclusions about the chronology and periodization of Palaeolithic techno-
complexes in the Central Balkans and try to point out some of the key questions
imposed by recent research.

RESEARCH HISTORY

The beginning of Palaeolithic research on the territory of today’s Serbia was
marked by the field surveys and excavations of caves in the Svrljiski Timok river
basin and the Sicevo Gorge (southeastern Serbia) undertaken by Jovan Cviji¢ and
Doko Jovanovi¢ (JoBanosuh 1891; JoBanosuh 1892; IIsujuh 1981) and the book
»Stone Age“ published in 1893 by Jovan Zujovi¢ (Kyjosuh 1893). However, the in-
itial interest in the Palaeolithic was short-lived - lasting only until the mid-1890° —
and, until the middle of the 20" century, archaeology in Serbia became more orient-
ed towards later prehistoric and historic periods.

Palaeolithic research in Serbia was restarted in the 1950s when Branko Gave-
la excavated Jerinina Cave near Kragujevac and Risovaca Cave near Arandelovac
in Central Serbia (IaBera 1988). This was followed by another hiatus in research,
which lasted until the 1980s when Ivana Radovanovi¢ and Zvonimir Kaluderovi¢
started field surveys and excavations of Palaeolithic sites. During that and the fol-
lowing decade, several sites were excavated, including Crvenka-At near Vrsac, Sa-
litrena Pe¢ina, Smoluc¢ka Cave near Tutin, and Pecurski Kamen near Sokobanja
(Radovanovi¢ 1986; Kaluderovi¢ 1991; Mihailovi¢ 2014a). At the beginning of the
1990s, Dragoslav Srejovi¢ — who had by then conducted excavations of several Pal-
aeolithic sites in Montenegro — began the excavations of Baranica Cave near Kn-
jazevac (Muxaunosuh, Hypuunh u Kanybeposuh 1997). After that, research was
interrupted again due to unstable social and political circumstances.

The beginning of Palaeolithic research in 21st-century Serbia is marked by pro-
tective research (excavations). In 2002, the Faculty of Philosophy (University of
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Belgrade) took part in a field survey conducted along the line of the Nis-Dimi-
trovgrad motorway. Numerous caves were registered, and a single Palaeolithic site
(Velika Balanica) was confirmed in the village of Si¢evo near Nis in southern Serbia
(Muxaunosuh 2009). In the following two years, the Faculty of Philosophy and the
National Museum in Belgrade carried out protective excavations of Hadzi Prodano-
va Pedina near Ivanjica in Western Serbia (Muxawnosuh 1 Muxannosuh 2006).
Moreover, in cooperation with the City Museum of Novi Sad, the Faculty of Philos-
ophy also undertook excavations of Palaeolithic strata at Petrovaradin Fortress in
Novi Sad (Mihailovi¢ 2009).

A turning point in the research came in 2004 when numerous Palaeolithic mate-
rials were excavated both in Balanica and Salitrena Peéina. It soon became evident
that these two sites covered a large part of the Palaeolithic sequence - from 0.5 Ma
(million years ago, i.e., the age of hominin remains from Mala Balanica; see Rink
et al. 2013) to 28 ka (thousand years ago, i.e., the age of the Gravettian of Salitrena
Pecina; Mihailovi¢ 2008). From then until 2010, research was mainly focused on the
Balanica Cave Complex (i.e., Mala and Velika Balanica Caves), Pesturina Cave, and
Salitrena Peéina, while the excavations of Tabula Traiana Cave in the Danube Gorg-
es had only just began (Bori¢ et al. 2012).

Several international projects focused on the research of cave sites in eastern
Serbia have been launched since 2011, and systematic surveys of open-air Palae-
olithic sites in the West Morava river valley have also been started. Dozens of Pal-
aeolithic sites have been documented, many of which were later test-pit excavated
(Mihailovi¢ 2014b). Research has had a distinctly interdisciplinary character - in
the initial stages, they were focused on radiometric dating and geoarchaeological
investigations, but later they included bioarchaeological studies, with palaeogenet-
ic analyses. Although not all analyses have been completed yet, we are now able to
provide preliminary information on the chronology and succession of Palaeolithic
technocomplexes in the territory covered by the research.

LOWER PALAEOLITHIC

Chronology of the sites

In the last ten years, several sites that can be attributed to the Lower Palaeolithic
have been discovered on the territory of Serbia (Fig. 1). Probably the oldest among
them is the open-air site Petrovac 1, which is located on the slopes of Radan Moun-
tain near the town of Kur$umlija in southern Serbia, on the rim of a Miocene cal-
dera, where primary deposits of opal and chalcedony occur (Miladinovi¢ 2012).
Thousands of Palaeolithic artifacts were found during the field survey, while test
pit excavations demonstrated that the Petrovac 1 site contains at least three geo-
logical layers, with the lower two definitely associated with the Lower Palaeolithic
(Muxaunosuh u gp. 2021). The chronology of the site is currently unknown. The
results of optically stimulated luminescence (OSL) dating were inconclusive, while
palacomagnetic measurements indicated that the deepest layers were formed dur-
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ing a normal polarity (M. Sier, personal communication). Cosmogenic nuclide dat-
ing of the site is planned.

'S

Fig. 1 Lower Palaeolithic sites in Serbia: Petrovac I (1), Gvozdenac (2), Kosovska Kosa (3),
Mala Balanica (4)
Cr. 1 lowomnaneonurcka Hamasuiura y Cpouju: Ilerposary I (1), [Bospnenar (2), Kocoscka
koca (3), Mana bananumna (4)
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Mala Balanica in Si¢evo (southeastern Serbia) remains the oldest confirmed
Lower Palaeolithic site in Serbia to date. Layer 3 of Mala Balanica yielded a par-
tial hominin hemi-mandible (BH-1), which was originally assigned to Homo sp.
(Roksandic et al. 2011), then to Homo heidelbergensis s.1. (Skinner et al. 2016), and
more recently tentatively attributed to Homo bodoensis (Roksandic et al. 2022a).
Several chipped stone artifacts — including a pair of quartzite cortical flakes and a
notched tool made on a thick quartzite flake — were recently found in Layer 3. A
minimum age of between 397 and 525 ka was obtained for Layer 3, via a combina-
tion of several techniques: electron spin resonance (ESR), uranium series isotopic
analysis, and infrared/postinfrared luminescence (Rink et al. 2013).

Two more sites in Serbia could be tentatively assigned to the Lower Palaeolith-
ic. More than 200 lithic artifacts — dominated by irregular flakes and denticulated
tools, with tools made on pebbles (i.e., choppers) also present — were gathered from
the surface of the Kosovska Kosa site in Zabla¢e near Cacak (central Serbia). Irreg-
ular and preferential cores and tools on massive flakes were found at the Gvozdenac
site near Trstenik (Muxannosuh n gp. 2015; Mihailovi¢ and Bogicevi¢ 2016). The
chronologies of these two sites have not been established yet. It should be noted that
the Lower Palaeolithic was also reported at Kremenac near Ni§ (Kaluderovi¢ 1996;
Sari¢ 2013), but the material from this site includes a large number of geofacts and
has not been analysed in detail. However, the possibility that Kremenac is indeed
a Lower Palaeolithic site cannot be completely ruled out, since we recently noted a
layer of clay containing several non-diagnostic flaked artifacts at the bottom of the
profile of the test pit originally excavated by Z. Kaluderovi¢.

Technocomplexes

Based on a preliminary insight into the Petrovac 1 artifact assemblage, we are in-
clined to conclude that the findings from Layer 3 of this site belong to the so-called
pebble core and flake industries (Fig. 2), i.e. Mode I according to Clark’s classifica-
tion (Clark 1969). These are the oldest lithic industries which are associated with
ancient hominins and were produced from about 3 Ma in Africa (Plummer et al.
2023) to 400-600 ka in Europe (Barsky 2009). In Southeastern Europe, these in-
dustries have been confirmed in Sandalja I in Croatia (Malez 1979) and Kozarnika
Cave in northwestern Bulgaria (Sirakov et al. 2010), as well as in the open-air sites
of Dealul Guran in southeastern Romania (Iovita et al. 2012) and Marathousa 1 in
the Peloponnese, Greece (Tourloukis et al. 2018).

Several finds from Layer 3 of Mala Balanica probably belong to the so-called
small-tool assemblages, which were widespread in Central and Eastern Europe in
the Chibanian (Middle Pleistocene), and often dominated by quartz artifacts, and
denticulated and notched tools (Doronichev 2016). It is not entirely clear whether
the assemblages from the West Morava river valley — with denticulated tools, irreg-
ular scrapers and sidescrapers, as well as artifacts of somewhat larger dimensions —
can be attributed to this type of lithic industry. Larger tools were found in Layer 2 of
the Petrovac 1 site on Radan Mt., where Lower Palaeolithic artifacts also predominate.
Unfortunately, the stratigraphic integrity of Layer 2 has not yet been reliably verified.
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Fig. 2 Chronology of Lower and Early Middle Palaeolithic sites in Serbia
Cr. 2 XpoHororuja Ha/rasuIlTa 13 JOET M PAHOT Cpefiiber maneonuta y Cpoujn

MIDDLE PALAEOLITHIC
Chronology of the sites

Velika and Mala Balanica Caves represent the oldest Middle Palaeolithic sites
not only in Serbia but also in the whole of Southeastern Europe. Layer 3 of Velika
Balanica, containing early Neanderthal fossils and numerous artifacts and remains
of fauna, was dated via thermoluminescence (TL) of burnt flint to around 290 ka
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(Mihailovi¢ et al. 2022a; Roksandic et al. 2022b). Although Layer 2 at the same site
has not yet been reliably dated, it was probably deposited at the end of the marine
isotope stage (MIS) 7 or during MIS 6 (Anne Skinner, personal communication).
Findings from Layer 2 of Mala Balanica, which technologically correspond to arti-
facts from Layer 3 of Velika Balanica, were dated by the ESR to around 240 ka (Mi-
hailovi¢ et al. 2022a).

Pesturina Cave in the village of Jela§nica near Ni$ represents the best-dated Mid-
dle Palaeolithic site in Serbia. The lower layer of this site (4b), which contained im-
portant Neanderthal fossils (Radovi¢ et al. 2019; Lindal et al. 2020; Fellows Yates et
al. 2021), artifacts, and numerous remains of Pleistocene fauna, was dated via sev-
eral ESR dates to an average age of 111 ka (Mihailovi¢ et al. 2022b). The upper lay-
er (3), containing Middle Palaeolithic material, was dated using various techniques
(ESR, OSL and "C), which resulted in inconsistent dates ranging from 72 to 38 ka
(Blackwell et al. 2014; Alex et al. 2019).

The Middle Palaeolithic layers at Petrovaradin Fortress were dated using the
OSL method; the lowermost layer (2b) was dated to about 90 ka, while Layer 2a
(which contained the majority of archaeological material) was estimated to be 38—
45 ka (Markovi¢ et al. 2021). Numerous knapped artifacts have been found at the
site, while faunal remains have not been preserved (Mihailovi¢ 2009).

The lower layers of Hadzi Prodanova Peéina were dated via ESR to MIS 3 (Anne
Skinner, personal communication), while the upper layers were radiocarbon dated
to more than 39 ka cal BP (Alex et al. 2019). The cave of Salitrena Peéina presents a
similar case: the lower layers were dated to MIS 5b-4 by ESR (Dakovi¢ et al. 2019),
and the upper ones by the *C method to 42-39 ka cal BP (Marin-Arroyo and Mi-
hailovi¢ 2017). The Middle Palaeolithic layer in Tabula Traiana Cave has been radi-
ometrically dated to between 52.3 and 46.7 ka cal BP (Bori¢ et al. 2021).

In addition to the ones already mentioned, some additional sites were also dated
(Figs. 3, 4). However, there are no firm dates for most of them, while for some the
material is too scarce to attempt a cultural affiliation. The Middle Palaeolithic layer
of Smoluéka Cave was dated to more than 42 ka (Alex 2016), while for Risovaca —
for the layer above the layer with artifacts — the age of 36,400 + 6,000 and 31,100 +
2,800 **C BP was estimated (Jumutpujesnh 1997). The dates obtained for Risovaca
do not contradict the cultural data (similar industries in Central Europe are dated
to before 44-40 ka cal BP; see Hauck et al. 2016) but they also do not allow us to re-
liably determine the age of the layer with archaeological finds.

Technocomplexes

Taken as a whole, almost all Middle Palaeolithic technocomplexes in the Central
Balkans can be classified as Quina and non-Quina Mousterian, depending on the
frequency of Quina elements such as Quina cores, naturally backed flakes, and Qui-
na retouched sidescrapers. The artifacts from Layer 3 in Velika and Layer 2 in Mala
Balanica belong to the Early Quina complex and were already published in detail by
Mihailovi¢ et al. (2022a). We will only mention that the artifact assemblages from
these two sites differ only in that the Quina aspect is more apparent in the style of
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execution in Mala Balanica and in the technology of knapping in Velika Balanica.
In this phase, there are no Levallois artifacts in both assemblages of Velika or Mala
Balanica.

£

— ]—15'0 —
Fig. 3 Middle Palaeolithic sites in Serbia: Pesturina Cave (1), Velika and Mala Balanica (2),
Hadzi Prodanova Pecina (3), Salitrena Pecina (4), Risovada (5), Petrovaradin Fortress (6)

Cr. 3 Cpegmomnaneonutcka Hanasuiura y Cpouju: Ilemrrypuna (1), Bennka u Mana bananuma
(2), Xayu ITpoganosa nmehnna (3), Hlanutpena nehnna (4), Pucosava (5),
ITerpoBapapuHcka TBphasa (6)
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Fig. 4 Chronology of Late Middle and Upper Palaeolithic sites in Serbia
Cr1. 4 XpoHoJIOryja Ha/IasuITa 13 KaCHOT Cpefber U ropmer najgeonnra y Cpouju

In later industries, Levallois products are always associated with Quina artifacts.
Artifacts from the lower Layer 4 of Pesturina Cave are attributed to the Quina Mous-
terian, i.e. the so-called Charentian of Southeastern Europe, and Quina elements are
more present in the knapping technology than in the repertoire of tools (Mihailovi¢
et al. 2022b). A similar situation can be seen within the assemblage from Layer
3, which was originally attributed to the Denticulate Mousterian (Muxaunosuh u
Munomesuh 2012). After a larger sample of material had been collected, the assem-
blage from Layer 3 was also attributed to the Quina Mousterian.

The assemblage from the upper layer of Petrovaradin Fortress can also be attrib-
uted to Charentoid industries (Mihailovi¢ 2009), with Quina elements being more
pronounced in the sidescrapers, and only barely noticeable in technology. Quina el-
ements are even less pronounced in the lower layer, and considering the presence of
bifacial backed tools, these artifacts might be better associated with the early Mico-
quian and Babonyien of the Carpathian Basin (Ringer 2001).

Apart from the quartz Quina industries, numerous sites dominated by artifacts
knapped via the discoid and Levallois methods are also present in the Central Bal-
kans. Although these industries are usually classified as Typical Mousterian (ac-
cording to the traditional scheme), in the Balkans they would rather correspond to
the non-Levallois facies of the Typical Mousterian - due to the relatively low per-
centages of Levallois artifacts (Mihailovi¢ 2014a). The Middle Palaeolithic facies
documented in the coastal zone — the Micromousterian and Denticulate Mousteri-
an — have not been confirmed in the central parts of the Balkans (Mihailovi¢ 2014a).

Of the Middle Palaeolithic facies present on the territory of Serbia, we should
also mention the Szeletian, recognized by Branko Gavela in the Risovaca materi-
al during the 1960s (TaBena 1969) and recently confirmed by a revision of the lith-
ic material (MuxaumoBuh 1 3op6uh 2017). Apart from Risovaca, leaf points were
also found on the terrace in front of the Salitrena Peéina (Mihailovi¢ et al. 2014),
and near Koceljeva in western Serbia (Illapuh 2012), demonstrating that the Mid-
dle Palaeolithic industries with leaf points — characteristic of the Pannonian (Car-
pathian) Basin and Lower Danube — were also widespread in peri-Pannonian part
of central Serbia.
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UPPER PALAEOLITHIC

Chronology of the sites

The earliest appearance of modern Homo sapiens in Europe is associated with
the initial Upper Palaeolithic (46-43 ka), which is, in the Balkans, so far recorded
only in Bulgaria (Hublin et al. 2020). The oldest Upper Palaeolithic sites from the
Central Balkans come from the next phase in the peopling of modern H. sapiens,
which corresponds to the appearance of the Proto-Aurignacian and Early Aurigna-
cian (Fig. 5, Table 1). A small number of artifacts dated to 41.5-40.2 ka were found

£

Fig. 5 Upper Palaeolithic sites in Serbia: Salitrena Peéina (1), HadZi Prodanova Peéina (2), Cr-
venka-At (3), Velika Pecina (4), Tabula Traiana Cave (5), Mec¢a Dupka (6), Pesturina Cave (7)
Cr. 5 Topwomnaneonurcka Hamasuira y Cpouju: Hlamurpena nehnna (1), Xanu I[Ipoganosa
nehuna (2), [IpBenxa-Ar (3), Benuka nehnna (4), Ilehuna nsnap Tpajanose ta6me (5),
Meua gynka (6), Ilemrrypuna (7)
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Baranica Cave! OxA-13827 |2 Gravettian? 23,520 | 110 |27,850-27,470
Baranica Cave! OxA-13828 |4 Proto-Aurignacian | 35,780 | 320 [41,180-39,700
Tabula Traiana Cave* |OxA-23651 |207 |Proto-Aurignacian | 34,200 | 550 |40,060-37,120
Tabula Traiana Cave? |OxA-35770 (226 |Mousterian 46,500 | 2600 (5625,;3‘;5%_1%6’720
Tabula Traiana Cave* |OxA-24818 |207 |Proto-Aurignacian | 33,450 | 500 |38,890-36,390
Dubocka-Kozja Cave?|OxA-28687 |4 Gravettian 25,370 | 200 |30,020-29,200
Velika Pelina® BRAMS-3525 (3/3a |Epigravettian 16,966 51 |20,658-20,335
Velika Peé¢ina’® BRAMS-3527 [3bl  |Epigravettian 16,999 52 120749-20,402
Velika Pe¢ina’® RTD-7805 3b Epigravettian 17,650 50 |21,493-21036
Velika Peé¢ina’® BRAMS-3528|3b1  |Epigravettian 18,074 57 122,186-21,861
Velika Pe¢ina’® RTD-7804 3b/3c |Epigravettian 18,865 50 (22,969-22,573
Velika Peéina’® BRAMS-3531(3b3  |Epigravettian 19,997 68 |24,204-23,835
Velika Peéina’® BRAMS-3534|3b1  |Epigravettian 20,177 70 (24204-23,951
Salitrena Pecina = Igery 337690 [5b [ Mousterian 37,760 | 520 [42,820-41,360
palitrena Pecina = 104227948 3 [Mousterian 36,150 | 750 |42,100-39,290
Salitrena Pecina - Ipoy.237688 |52 |Aurignacian 31,980 | 360 |36,670-35,050
Salitrena Pecina - 1oty 224720 |52 |Aurignacian 30,190 | 400 |34,940-33,630
Salitrena Pecina - 1040 27683 [5a  |Aurignacian 30,150 | 150 |34,530-33,880
Eflltlrt;grclgf efina - 161A 27975 |5a  |Aurignacian 29,700 | 340 |34,510-33,200
Meca Dupka® OxA-38547 |3c Gravettian 25,420 | 190 |30,033-29,233
Pesturina Cave! RTK-6446 2 Gravettian 26,100 | 620 |31,270-28,990
Pesturina Cave! RTK-6449 Charentian 40,200 | 3600 |>40,660
Pesturina Cave! RTD-7149 4 Charentian 40,500 | 590 |45,170-43,080
Pesturina Cave! RTK-6450 3/4  |Charentian 36,200 | 2200 |46,330-36,340
Hadzi Prodanova! RTD-7274 2 Gravettian 25,200 | 130 |29,560-28,860
HadZi Prodanova' RTD-7271 2 Gravettian 25,100 | 130 |29,470-28,780
Hadzi Prodanova' RTD-7270 5 Mousterian 39,500 | 540 |44,310-42,510
Hadzi Prodanova' RTD-7482 5 Mousterian 47,700 | 1650 [>49,920

Table 1 Selection of reliable radiocarbon dates for Palaeolithic sites in Serbia, after: 1. Alex et

al. 2019; 2. Bori¢ et al. 2021; 3. Stiner et al. 2021; Tsanova 2012; 4. Marin-Arroyo and

Mihailovi¢ 2017; 5. Plavsi¢ and Popovi¢ 2019

Tabema 1 VI360p BepOZOCTOjHMX pagroKapOOHCKIX AaTyMa 3a MaJeONNTCKa Ha/Ta3UIITa ¥

Cp6uju, npema: 1. Alex et al. 2019; 2. Bori¢ et al. 2021; 3. Stiner et al. 2021; Tsanova 2012;
4. Marin-Arroyo and Mihailovi¢ 2017; 5. Plavsi¢ and Popovi¢ 2019
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in Layer 4a of the Baranica Cave (Mihailovi¢, Mihailovi¢ and Lopici¢ 2011), while
Tabula Traiana Cave contained Proto-Aurignacian material dated to 42.3-36.9 ka
cal BP (Bori¢ et al. 2012). Artifacts of a similar age were also found in the Mala Cave
near Majdanpek, where research has just begun; the dates for this site are expected
to be published soon.

In southern Banat, the Aurignacian was documented at the Crvenka- At site near
Vrsac (Muxannosnh 1992). The sand layers which contain lithic artifacts were dat-
ed using the OSL method to 36.4 + 2.8 ka (Nett et al. 2021). A large number of Au-
rignacian artifacts was also collected from Layer 5 of Salitrena Peéina, which was
dated to 36.6-33.2 ka cal BP (Marin-Arroyo and Mihailovi¢ 2017). The findings
from Bukovac and Orlovaca Caves near Despotovac also belong to the (middle)
Aurignacian (Dogandzi¢, McPherron and Mihailovi¢ 2014). The Aurignacian lay-
er has been dated to ca 28 ka “C BP (Demidenko et al. 2022), but the exact date has
yet been published.

The oldest Gravettian artifacts were found in Pesturina Cave, and are dated to
more than 30 ka (Alex et al. 2019). A somewhat later age has been estimated previ-
ously for Mec¢a Dupka near Cerje in southeastern Serbia (Plavsi¢ and Popovi¢ 2019),
Dubocka-Kozja Cave in the Danube Gorges (Bori¢ et al. 2021), and more recent-
ly for Potpe¢ Cave near Pirot (southeastern Serbia) and Petrovaradin Fortress — al-
though the dates for these localities were not published yet. The richest Gravettian
assemblage comes from Salitrena Pecina, dated (according to several radiocarbon
dates) to between 29.7 and 27.6 ka cal BP (Marin-Arroyo et al. in press).

Unlike the Gravettian, the Epigravettian has been documented only at a hand-
ful of sites in Serbia. The cave site of Velika Pe¢ina near Zagubica (eastern Serbia)
stands out among these sites, as it yielded numerous lithic artifacts and remains
of fauna which were found to be 24-20.5 ka cal BP (Stiner et al. 2022). Few and
non-diagnostic Epigravettian finds from Baranica were similarly dated (Mihailovic,
Mihailovi¢ and Lopi¢i¢ 2011), while slightly later (unpublished) dates of about 20 ka
cal BP were obtained for the Epigravettian layer in the cave site of Pe¢ina kod stene
in Jelasnica Gorge (Muxawunosuh, [Jumurpujesuh n Oparocasar 2017).

Technocomplexes

There are many unknowns when it comes to the issue of technological variabil-
ity of the Upper Palaeolithic industries in Southeastern Europe. The assemblages
from the sites located in eastern Serbia could be attributed to the Proto-Aurigna-
cian since they contain cores and knapping products associated with this type of in-
dustry. However, it should be kept in mind that the finds from these localities are
still very few, so final attributions should await additional material. When it comes
to Crvenka-At, opinions still differ as to whether the artifacts from this site should
be attributed to the Early Aurignacian or Proto-Aurignacian (Muxaunosuh 1992;
HOparocasan 2016; Demidenko et al. 2022). According to another interpretation,
the Proto-Aurignacian and Early Aurignacian (which were previously designated
as Krems-type Aurignacian and typical Aurignacian; see Muxanmnosuh 1992) occur
simultaneously at Crvenka-At. On the other hand, there is no doubt that the arti-
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facts from Salitrena Peéina belong to the middle Aurignacian (Marin-Arroyo and
Mihailovi¢ 2017).

Regarding the Gravettian, one can distinguish industries in which the Pavlo-
vian-Willendorfian component is present (e.g., Salitrena Peé¢ina) from generic
Gravettian industries with a repertoire of tools limited to abruptly retouched points,
endscrapers on blades and flakes, and retouched blades (Mihailovi¢ and Mihailovié
2007). Similar industries also occur in the early Epigravettian of Velika Pe¢ina and
Pecina kod stene. Apart from the common microgravettes, Pe¢ina kod stene also
contains truncated backed bladelets. Interestingly, the final Epigravettian industries
with geometrictools (segments and triangles) and short and thumbnail endscrapers —
which have been well documented in the coastal zone, as well as in the cave sites of
Climente II and Cuina Turcului in the Iron Gates Gorges in Romania (Bonsall et al.
2016) — were not detected in the Central Balkans.

DISCUSSION

Here we will try to examine the technological changes in the Balkan Palaeolithic
in a regional context. When it comes to the Lower Palaeolithic, it should be noted
that, until recently, only a handful of sites in Southeastern Europe could be chron-
ologically assigned to the Lower Palaeolithic. Lithic assemblages from the oldest
sites — Sandalja I, Kozarnika, Marathousa 1, and Dealul Guran - were attributed to
pebble core and flake industries. All of them are characterized by the presence of
irregular cores and tools made on irregular flakes, while choppers were found only
in Sandalja I. The finds from Petrovac 1 fit into the general variability of industries
in this period, especially since massive tools made of volcanic rock also appear at
this site. Given that Oldowan technology in Europe occurred over a wide time span
from 1.6 Ma until 300-400 ka (i.e., until the date for the Dealul Guran material; see
Iovita et al. 2012), the chronology of the Petrovac 1 lithic assemblage remains un-
known.

Up to the present day, almost nothing is known about Balkan lithic industries
from the beginning of the Chibanian (Middle Pleistocene). However, it is worth
noting that the centripetal method - assumed to have already occurred in that pe-
riod (Barsky 2009) — was observed in the upper layer of the Petrovac 1 site. On
the other hand, lithic industries from the middle and later parts of the Chibanian
(which include small-tool assemblages) are much better known. Apart from Mala
Balanica, this type of material is documented at slightly later Balkan sites of Petralo-
na Cave in Greece, the cave of Gajtan in Albania, and Yarimburgaz Cave in Europe-
an Turkey (Darlas 1995; Kuhn 2010). These industries have no close parallels to the
contemporaneous Acheulean industries of Western and Eastern Europe and South-
west Asia. In the Balkans, the Acheulean is reliably documented only at the site of
Rodafnidia on Lesbos in Greece (Galanidou et al. 2016), while the other sites asso-
ciated with this technocomplex contained no typical Acheulean bifaces.

The findings from Velika and Mala Balanica indicate that the roots of Quina
technology should not be sought in Western Europe, where it appears only from
MIS 7 (Hérisson et al. 2016), but in the Balkans, Anatolia, and Levant, where Qui-

CHRONOLOGY AND SUCCESSION OF PALAEOLITHIC TECHNOCOMPLEXES IN SERBIA 23



na technology appears since MIS 9 (Mihailovi¢ et al. 2022a). As the Levallois meth-
od first appeared in Western Europe in MIS 9, which was followed by the eastward
expansion of Neanderthals, it can be assumed that the final shaping of the Middle
Palaeolithic technological ,,package” took place only after the establishment of con-
tact between the European and Near Eastern populations. In contrast, the north-
west-to-southeast spread of Micoquian elements probably occurred during cold in-
tervals, which were generally characterized by southward population movements.
However, it still remains unclear if this appearance of Micoquian-type tools should
be attributed to population movements and cultural transmission, or rather to spe-
cific functions of backed bifacial tools, which were more commonly used in base
camps (Richter 2008).

Both social and cultural factors should be considered in the study of the Mid-
dle to Upper Palaeolithic transition (Mihailovi¢ 2020), especially when one takes
into account the complexity of social and cultural conditions in the northern Bal-
kans during the transition. In this period, the territory of the Balkan Peninsula was
simultaneously inhabited by the makers of the late (i.e., Typical) Mousterian (Sali-
trena Pecina), Charentian (Petrovaradin Fortress, PeSturina Cave), industries with
leaf points (Risovaca), and the initial Upper Palaeolithic (Bacho Kiro and Temnata
Dupka Caves in Bulgaria etc).

Recent research has shown that the Aurignacian does not occur in the hilly-moun-
tainous parts of the Balkans or the Adriatic zone and that there is a chronological pri-
ority of the Proto-Aurignacian and Early Aurignacian in the Banat and the Danube
basin relative to the Aurignacian of the Western Balkans (Mihailovi¢, Mihailovi¢ and
Lopici¢ 2011). This supports the views that, in the second wave, modern humans
spread into Europe from the east or from the northeast - moving along the Danubian
Corridor (Conard and Bolus 2003), and the area of Aurignacian populations includ-
ed low hills of the Central and Southeastern Europe (Hauck et al. 2018).

The variability factors of the Proto-Aurignacian and Early Aurignacian should
be interpreted in a similar fashion. Although it seems that the Proto- Aurignacian in
northern Bulgaria and northeastern Serbia (Kozarnika, Baranica, Mala Pecina, Tab-
ula Traiana Cave) occurred prior to the Campanian Ignimbrite (CI) eruption, and
the Early Aurignacian only after CI eruption, the fact is that almost all Proto-Aurig-
nacian sites represent temporary camps set in the hilly-mountainous zone and that
the sites with the Early (,,typical) Aurignacian or those where the two facies mix are
located in the lowlands, near mineral resources. Therefore, we cannot rule out that
the Proto-Aurignacian and the Aurignacian - rather than representing distinct cul-
tural entities — merely reflect differences in mobility, availability of resources, and
the length/nature of site occupation.

The situation is somewhat different when it comes to the Gravettian, given that
the cultural regionalization within this technocomplex is quite well documented.
The Central European component in the industries from Salitrena Peéina, Kozarni-
ka Cave, and Temnata Dupka Cave is clearly recognizable (Kozlowski 1999; Tsanova
2003; Mihailovi¢ 2008). In this context, the question arises as to what are the caus-
es of the decline in technological and typological diversity that occurred at the be-
ginning of the Last Glacial Maximum (LGM) (Maier and Zimmermann 2017). We
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believe that this was due to the disintegration of the Central European Gravettian,
which could have occurred when the Gravettian population underwent contraction
and perhaps moved southward - as indicated by the concentration of Epigravettian
sites on the eastern Adriatic coast and in its immediate hinterland.

Many authors believe that the Epigravettian of the Mediterranean should be dis-
tinguished from the Epigravettian of Central and Eastern Europe, and it was once
assumed that the Mediterranean Epigravettian spread from the coastal region to the
interior of the Balkans at the end of the LGM (Koztowski and Koztowski 1979; Bo-
ronean{ 1999). This scenario was long unsupported, but it was revived recently with
the palaeogenetic research showing that ~14,000 years ago, if not even earlier, the
local population was replaced by the population of the so-called Villabruna cluster —
originating from the Near East (Posth et al. 2023).

It can be assumed that during the LGM, when the sea level dropped by about
120 m, human populations aggregated in the lowland (now submerged) areas in
the Adriatic and Aegean basins. Hunter-gatherer communities inhabited the pal-
aeo-Adriatic lowland, which is probably also the reason why the Villabruna cluster
appears as early as ~17 ka on the Apennine Peninsula (Bortolini et al. 2021). The
central parts of the Balkan Peninsula were probably inaccessible to these popula-
tions due to the glaciations and impassibility of the Dinaric Alps. For this reason,
the penetration into the interior of the Balkans could have only happened later, after
the improvement of the climate in the Late Glacial Period. Since it deals with a rath-
er complex phenomenon, this hypothesis is difficult to test at the moment. Howev-
er, genetic analyses of the human remains from the Iron Gates region showed that
these Mesolithic hunter-gatherers probably originated from the population that ap-
peared at the beginning of the Late Glacial Period, first in the Balkans, and then in
other parts of Europe (Mathieson et al. 2018).

CONCLUSION

We believe that a reconstruction of the cultural sequence should be the first step
in the study of the Palaeolithic of any geographical region. This is also the reason
why in our previous work in the Central Balkans we have focused on cultural and
technological changes in the Palaeolithic. After comparing the cultural sequence
in the Balkans with that in Western Europe, it became clear that the Palaeolithic of
Southeastern Europe cannot be properly understood without considering the cul-
tural changes in the whole of Western Eurasia. It has been demonstrated that this
territory includes technocomplexes which are absent in Western Europe; moreover,
those that do occur in Western Europe often appear earlier or in a modified form in
Southeastern Europe.

Research in the Central Balkans also contributed to our understanding of the
causes of the spatial and temporal variability of Palaeolithic technocomplexes.
When it comes to Western Europe, there has been a lot of discussion about whether
cultural facies testify to the social and cultural identity of Palaeolithic groups, dif-
ferences in the function of habitations, or perhaps differences in mobility and the
way resources were used. Of course, all these factors must be taken into account
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when considering the variability of Palaeolithic technocomplexes in Southeastern
Europe. However, research has shown that the variability of Palaeolithic industries
in the Balkans could be significantly influenced by population movements between
Southwest Asia and Southeastern and Central Europe, as well as between the Pan-
nonian Basin and the Adriatic east coast.

The general absence of the Acheulean technocomplex in the Lower Palaeolithic
of the Balkans, and the occurrence of pebble core and flake and small-tool indus-
tries could be explained by the assumption that the bearers of these industries be-
longed to biologically different hominin groups, which populated Europe in sev-
eral waves. However, there is currently no evidence for this assumption and other
explanations have also been given for the absence of the Acheulean (see Lycett and
Bae 2010).

In contrast, the appearance of the Middle Palaeolithic in the Balkan Peninsu-
la seems to have something to do with cultural shifts and/or cultural transmission
from the Levant, since it has been shown that the entire area of the Eastern Mediter-
ranean, including the Southern and Central Balkans, represented a single cultural
space. It is important to point out that the makers of the Yabrudian assemblages are
currently unknown, while the early Quina Mousterian of Balanica has been asso-
ciated with the early Neanderthals — which were not yet present in the Near East at
that time. This probably means that there was a transfer of technology between dif-
ferent hominin species at 300-200 ka and that Neanderthals later continued to use
that technology along with other methods of knapping.

New research also provided preliminary insights into the spatial and temporal
variability of Mousterian industries. Quartz industries with Quina artifacts (i.e.,
Charentian of Southeastern Europe) were widespread in the southern Pannonian
Basin and the peri-Pannonian area, but one should bear in mind the possibility that
the similarities between lithic industries in Central and Southeastern Europe (i.e.,
Pesturina Cave) could be due to population movements from the north, at the time
when steppe influences penetrated into the Southern Morava Valley. The appear-
ance of Micoquian elements at Petrovaradin Fortress, and the later appearance of
industries with leaf points, could be explained in a similar way.

The variability of the Upper Palaeolithic industries must be also viewed from the
aspect of demographic factors: the Proto- Aurignacian and Early Aurignacian are re-
lated to the appearance and different waves of expansion of modern Homo sapiens,
the Gravettian and early Epigravettian to the demographic crisis and population
movements towards the Adriatic zone during the LGM, and the appearance of the
Mediterranean Epigravettian for the recolonization of the inner parts of the Balkans
during the Late Glacial Period. It should be kept in mind that all these questions are
still open and only future research will be able to provide definitive answers.

Translated by Predrag Radovi¢
English language editing by Joshua Lindal
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Oyman [I. MUXAVIOBITh
Yuusepsuitieiir y Beoipagy, Qunosopcxu paxynitieiti — Ogemerve 3a apxeonoiujy

Bojana P. MUXAUWJIOBII'R
Hapognu mysej Cpéuje

XPOHOJIOTUJA 1 CYKHECUJA ITATTEOJIMTCKMNX
TEXHOKOMIUIEKCA Y CPBUN

PE3VME

360r BeoMa MaJIOT CTeNeHa MCTPaXXEHOCTHU, O XPOHOJIOTUjM Y IePUOAU3ALVIjU Ta/Ieo-
JIMTCKUX TEXHOKOMIUIEKca Ha Teputopuju Cpbuje JOHeZaBHO YOIIIITe HIje MOIJIO Jia Ce pa-
cripaBjba. MebyTnm, HaKOH MCTpa)kMBamba ¥ 1aTOBalba MHOTYX ITaTI€O/IMTCKUX Ha/lasyUIITa
KOja Cy MCIIMTMBaHA TOKOM IIOCIEfibe fiBe flelieHuje, To je moctano Moryhe. Y oBoM pany
HaCTOja/Iu CMO fla IPY>KMMO NpeTMMUHAPHU YBUJ| Y XPOHOIOTHjY U CYKIIeCHjy TaleonnT-
CKIX TeXHOKOMIIZIeKca Ha Teputopuju CpbOuje 1 fa mpo6dieM BapyjabyIHOCTI MHAYCTpUja
PasMOTPMMO y IIMPUM PETMOHATHUM OKBUPUMA.

Ha tepuropuju Cpbuje je y IpeTX0fHOj AelieHnjyu HOTBpHeHO HEKOIMKO HOHOIIaIeO/IAT-
CKVX Hasasuurta. BepoBarHo HajcTapuje Mehy wuMa — mto he ce 3HaTu Kaja ce fobujy am-
COTTyTHU JJATYMM — TIpeficTaBsba tokanuTeT [leTposar 1 xop Jlebana y jyxxnoj Cpbuju. ¥ reo-
JIOLIKOM CJIOjy 3 TOT JIOKaIMTeTa IPUKYI/beH) CY MHOTOOPOjHN apTeaKT KOjii MOTY fJa ce
IpUINIITY MHAYCTpUjaMa ca jesrpyuma 1 opdunmma (Monyc 1, npema Knapky). CnnuHa Hama-
3MIITa KOHCTAaTOBaHa Cy U y go/muu 3amagHe Mopase (IBospeHarn u Kocoscka koca), anu je
IbJIXOBa CTApOCT Takohe HenosHaTa. 3a pasimmky of BUX, y Manoj bamannuu cy, y cnojy 3,
IaTOBAHOM Y Ilepuof Ipe Buille of 400 xm/basia rofyuua, HaheHu okpecann apredakTyt Koju
6¥ YCITIOBHO MOITIM [ia Ce OIIpefierie Y ,,CKyIoBe ca MamnMm opyhem™ (Small-tool assemblages).

Hajcrapuju apredaktn us cpeprer majeoanTa IpUINCAHN CY PAHOM KMHA KOMILIEK-
CY, @ KOHCTaTOBaHM Cy y cnojy 3 Benuke bamanune un y crmojy 2 Mane bananune. Tu cnoje-
B Cy, TEPMOTYMUHUCIIEHLIMjOM M3ropenor kpemeHa u ECP meTofoMm, JaToBaHM y Iepuoz,
npe 240-290 xmpasia rogyHa. HajpaHuja mojasa eBanoa apredakara moTBpheHa je y cio-
jy 2 Benuke banannie, Koju je IpeIMMIUHAPHO JAaTOBAH y MapMHCKe M30TOIICKE CTaujyMe
7 n 6. O Taja Ko Kpaja cpefmer IaleonnTa, Ha TOTOBO CBUM HAJIa3MIITYMA IPUCYTHU Cy
¥ jIeBajioa U KiHa apTedakrty. [loueBuy of nocnenmer MHTEpIIalMjaa, Y IepUIIaHOHCKO]
obnmactyt u y ucrounoj Cpbuju jappa ce LIapaHTUjeH CPEAHOEBPOIICKOT TUIIA, JOK je V 3a-
nagHoj Cpbuju u fenosruma ucrouHe Cpbuje MpUCYTaH ,TUIIMYHI MycTepujeH 6e3 KuHa
eneMeHaTa. budanyjanne MHAyCTpyje mojaB/byjy ce y ABa Maxa. ¥ c¢ojy 2b Ilerposapa-
muHcke TBphase (matoBanoMm OCJI MeTozoM y nepron mpe 90 xybajia rofyHa) HaheHu cy
apredakTy Koju 6u MOI/IM fia ce BeXY 3a paHu MuKokujeH Kapmarckor 6aceHa, TOK Cy Ha
Hanmasumrtuma y ceBepHoj Cpbuju (Pucosaua, llanurpena nehnua — repaca, Kouerpea)
KOHCTAaTOBAaHM JIMCTONMMKY IIM/bLY KOjU Cy ONPENE/bEHN y ceeTujeH. XPOHOIOIMja OBUX
HaJIa3UIITA 32 Cajla HMje IO3HATA.

VIHunujamay ropmsy MaaeonT Hije ca curypHoinhy notBpheH HU Ha jefHOM JIOKasIM-
TeTy, HOK je IojaBa IPOTOOPUIbaCHjeHa Y OpMIbacHjeHa Ho6po mokyMeHToBaHa. Hanasu-
IITa KOja Cy Olpefie/beHa y IpOTOOpubacujeH noTndy us nepuona npe Kammannjcke (CI)
epyILyje, a OHa Ha KOj/Ma ce Mellajy IIPOTOOPUIbACUjEHCKI U OPUIbACUjEHCKA €/IEMEHTH
(IIpsenxa-Art, bykosau, Opnosaya, lllanurpena nehuna) cy nomohy *C meropa garoBaHa
y BpeMe II0oc/ie epyniyje.
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Y rpaBeTujeHy ce jaB/bajy ABa TUIA MHAYCTpHUja. VIHAyCTpUje ca CpefmboeBpONCKuM (IIa-
B/IOBMjEHCKO-BUIEHAOPPUjeHCKMM) efleMeHTNMa TToTspheHe cy y lllamurpenoj nehunn, nok
je FeHepMYKM TPpaBeTHjeH, C BeOMa YCKUM CIeKTpOM opyba, IpMCyTaH Ha CBUM OCTa/IUM Ha-
masumTyMa. BehnHa rpaBeTnjeHCcKuX JI0KamUTeTa Ha LeHTpalTHOM baslkaHy papgyoMerpuj-
CKM je JaTOBaHa y IIepMoj, HEIIOCPEJHO MPe MaKCUMYyMa IOC/IEAber IManujana. Vs Makcumy-
Ma IJIaliMjajia IOTHYe HEKOIMKO elUIPaBeTHjeHCKMX JIoKanmmTeTa, Mehy kojuma ce uspBaja
Benuka nehnna, gaToBana y nepuop npe 20-24 xupbaze roguHa. IIehuna xop cre”e ompere-
JbeHa je y BpeMe Ipe 20-18 xwybajja rofiMHa, a/y JATyMM 32 BbY jOLI yBeK HUCY 06jaB/beHN.

ITocTaBrba ce MUTam-€ 3alITO Ha LIeHTPaTHOM bankaHy, a u mupe, HeMa Haja3uIITa U3
¢dbuHaTHOT enMTrpaBeTHjeHa YIIPKOC YMIbEeHMIIN Ja je YIIPaBo mbera 0be/lexXnia CMeHa II0ITy-
Manyja 1 mojaBa Kractepa BumabpyHa. ApXeoyonIKy U reHeTHYKY TI0KasaTe/by yKasyjy Ha
TO 1A je OYETKOM MaKCHMYyMa IIOCTIe/Iiber T/Iallljaa JOLIO IO arperannje CTAHOBHUIITBA
y jagpaHckoj 30HU, YKbydyjyhu T3B. Ilaneojagpancky Hu3Mjy, Koja ce y To BpeMe GpopMu-
paa Ha OApPY4Yjy ceBepHOr Jagpana. CTAaHOBHMIITBO KOjeé je TaJja Hace/baBalo LeHTpalHe
menose bankaHa ce, mo ceeMy cynehu, sHaTHO mpopepwto. ITocroje MHAMIVje, aIu He U CU-
TYPHU JOKa3M, Jia Cy y IIO3HOM IJIalimjany, Kafia Cy JJMHapuay mocTany NpoXogH, HOCHOLN
MeIUTEPAHCKOT ENUTPABETHjeHa HACEeIM/IN CPEUILIbLE IE/TOBE IIOMyOCTPBa.
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