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1. Introduction

The transitional period between the Middle Paleolithic and the Upper Paleolithic is characterized
by a specific technocomplex spreading from Levant to Eastern Central Europe and Asia.
Technologically, this technocomplex is characterized by evolved Levallois technology combined with
core frontal crest preparation and serial production of pointed flakes (elongated Levallois points) and
blades with a faceted striking platform. Typologically speaking, the Upper Paleolithic tool types are
combined with Middle Paleolithic tool types. This technocomplex is described by different names
reflecting its chronological position between the Middle and the Upper Paleolithic or its geographic
position — Initial Upper Paleolithic [e.g. Kuhn et al., 1999], Early Upper Paleolithic [e.g. Marks,
1993], MP/UP transitional period [e.g. Mellars, 1989] or Emiro-Bohunician [e.g. Svoboda, 2004]. This
technocomplex is extremely important for the study of AMH dispersal into Eurasia from the Levant
[e.g. Richter et al., 2008; Brandmoller et al., 2012; Hoffecker, 2009; Hublin, 2012].

In Eurasia, the transitional period between the Middle and the Upper Paleolithic (dating to ca.
5040 kya), the lithic industries are similar to those known from the Near East (Boker Tachtit, Ksar
Akil, Ucagizli Cave), the Balkan Peninsula (Temnata Cave), Western Ukraine (Kulychivka) and even
further to the east (Kara Bom at Altai or Shuidonggou in western China). In contrast to the Levant, this
technocomplex is intrusive with no local predecessor in Eastern Central Europe.

The first author of this paper has documented striking similarities in technologies used at the
Levantine site Boker Tachtit and the Moravian site Stranska skala based on a detailed technological
analysis of refitted sequences [Skrdla, 2003].

In 2012, both authors briefly visited the Ivan Krypiakevych Institute of Ukrainian Studies at
Lviv where the Kulychivka material from V. Savych's excavation is currently deposited. Our aim was
to examine this collection to see if we could identify characteristic features as defined for the
Bohunician technology [cf. Skrdla, Rychtaiikova, 2012]. The result of this brief study is presented in
this article.

There were numerous expeditions to Kulichivka since its discovery in 1937. The most important
field work at this site was a series of excavations conducted by V. Savich from 1968 to 1989. These
excavations covered an area of more than 3000 m* and resulted in a collection of ca. 600 thousand
artifacts from four layers [Cutnuk Ta iH., 2007]. Savych's excavation was later followed by two test
pits (focused on clarifying the stratigraphy and obtaining new dates) under the supervision of
O. Sytnik in 1998 and 2004 [CutHuk Ta iH., 2007, Fig. 3].

In this article we would like to present a step by step technological comparison using the chaine
opératoire approach combined with a comparison of settlement geography.

2. Comparison of the geographic settings of Moravian Bohunician sites and Kulychivka

While Moravia (and the Brno Basin in particular) is characterized by a dense cluster of
Bohunician sites, only isolated occurrences are known within the neighboring territories (Bohemia,
Slovakia, Poland). Two site clusters (Stranska skala and Bohunice) and three isolated sites (Tvarozna,
Lisen/Podoli I, and Ofechov IV) have been excavated in Moravia. A dozen surface sites have also
been documented. The Bohunician sites in the Brno Basin are distributed along the boundary
separating highlands (Bobrava and Drahany Uplands) from Svratka River valley. The sites are located
on elevated strategic positions above river valleys at altitudes ranging between 270-330 m asl (relative
altitude ranges between 70—130 m above the river; Skrdla, 2002). The elevated position allows good
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control of both highlands and the river valley. The central point of Bohunician occupation is the
Stranska skala limestone cliff (the outcrop of Stranska Skala-type Jurassic chert).

Fig. 1. Map with the location of discussed sites: / — Brno Basin and the surrounding region (Bohunice site
cluster, Stranska Skala site cluster, LiSetvPodoli I, Tvaroznd X, Ofechov IV); 2 — Hradsko; 3 — Nizny
Hrabovec (SK); 4 — Kulychivka (UA)
Puc. 1. Kapra posramysanusa crosHok: / — baces p. BpHo i moTnaamii perion (ocepenok mam sTok boryHite,
ocepenok mam’siTok Crpanceka Ckana, Jlimen/IToxoni I, TBapoxua X, OxexoB 1V); 2 —I'panceko; 3 — Huxaii
I'paboBens (CnoBayunHa); 4 — Kynnaiska (YipaiHa)

The site of Kulychivka is located on a slope of a strategic elevation (Kulychivka Hill) above the
Ikva river, on the outskirts of the town Kremenets', Ternopil district. The site lies on the northern
headland of PodilskaVysotchyna (Podilie Highland) represented by Kremenetski Gory (Kremenets
Mountains) on its boundary with Male Polissia Lowland. The site reaches an elevation between
270-280 m asl. and its relative altitude is ca. 35—40 m above the Ikva River [Sytnik et al., 2007, p. 181].
It is situated near the summit of Kulychivka Hill which reaches an elevation of more than 350 m.

3. Comparison of Stranska Skala and Kulychivka chaine opératoire

The similarity between the Moravian Bohunician (Stranskd Skdla and Bohunice) and
Kulychivka assemblages were noted many times [e.g. Demidenko, Usik, 1993; Svoboda, Skrdla, 1995;
Svoboda, 2001; Meignen et al., 2004; Sitlivy, Zigba, 2006; Cutauk, Koponenskuii, 2010].

Fourteen cores were completely reconstructed from artifacts excavated at Stranska skala 111, I1la
& Illc, as well as a series of shorter sequences. In general, the Moravian Bohunician technology, as
reconstructed on the basis of refitted cores from Stranska skala, is characterized by serial production of
elongated Levallois points (mean value for Stranska Skala length/wide ratio is 1.82 with a standard
deviation of 0.62) with a bidirectional dorsal scar pattern and precisely faceted striking platforms. In
this concept the blades were reduced in order to shape the core frontal face to an elongated triangle
shape. Although the material from Kulychivka has not been refitted yet, contrary to previous
comparison of refitted cores from Stranska Skala and Boker Tachtit, the posibility of comparison
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between Moravian Bohunician and Kulychivka is limited. However, our preliminary analysis with an
aim of finding specific features of Moravian Bohunician technology in the Kulychivka assemblage,
allowed a preliminary comparison of the assemblages.

3.1. Raw material procurement

Stranska Skala is an isolated cliff of Jurassic limestone containing chert nodules. The Stranska
Skala-type chert was available in both nodules and prismatic blocks extracted from a weathered
limestone surface, collected within slope debris or exploited from Miocene sediments. The average

dimension of nodules (sometimes blocks)

Frontal Initial Series of 18 ca. 10-20 cm (occasionally up to 30 cm

Levallois Points 1n length). Stranska Skala chert varies in

/ quality and the exceptionally high quality

known in Polish flint nodules is rare.

Stranska Skala chert played an important

Shaping  role during the Early Upper Paleolithic in

Blades  the Brno Basin and the surrounding region.

Its occurence in assemblages decreases

proportionately with increasing distance
from its source.

At Kulychivka, the Upper Creta-
ceous (Turonian) flint nodules were avail-
able from chalk deposits that are soft and
nodules were easy to extract. However, the
nodules were also available in secondary
(colluvial and alluvial) deposits.

3.2. Preparation stage

A distinguishing feature of refitted
cores from Stranska Skala is frontal crest
preparation indicated by the presence of
crested blades. Crested blades (often secon-
dary crests) were documented in the Kuly-
chivka assemblage. The refitted Stranska
Skala cores also indicate preparation of two
opposed platforms. Although the prepa-
ration of two opposed platforms was not
detected in the (non-refitted) Kulychivka
assemblage, a bidirectional dorsal scar
pattern occurs frequently on blanks and opposed platform core residuals indicating that bidirectional
reduction for this preparation of two opposed platforms was necessary. An important find is a single
burnt pre-core with a prepared frontal crest and two opposed platforms.

3.3. Production stage

The refitted cores from Stranska Skala [ékrdla, 2003; Skrdla, Rychtatikova, 2012] show that the
result of the preparation phase was a core with a frontal crest and one or two prepared reduction
platforms. The core reduction began with crest blade removal followed by a series of blade removals,
often reduced from both opposed platforms. The aim of these removals, called débordant blades, was
the attainment of an elongated triangular shape of the frontal face of the core. The striking platforms of
these blades were faceted, allowing better control of the strike. In that time, the core often had two
prepared platforms and its frontal face was ready for Levallois point production. The prevailing dorsal
scar pattern was bidirectional or opposed directional [Skrdla, 2003, tab. 7,1]. Before the Levallois
point removal, the striking platform was carefully prepared (faceted) to reach a slightly prolonged
convex shape (not in the style of chapeau de gendarme, however) to allow accurate targeting of the
strike. Now, the first Levallois point, or in many cases, a series of two Levallois points, was produced

Levallois
Points

Core
Residual

Fig. 2. Theoretical scheme of Bohunician technology
Puc. 2. Teopernuna cxema boryHirpkoi TexHOMIOTT
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(from the same platform). The striking platform was often reshaped before each point removal. The
outcome was a wide frontal face of the core, not pointed, and the loss of its distal convexity — the
necessary shape for subsequent production of a Levallois point. Therefore, it was necessary to narrow
the wide frontal face of the core with several blade removals to prepare it for the production of another
Levallois point. This process, defined by these two steps — 1)shaping and narrowing, and
2) production of Levallois points, continued until the raw material was exhausted.

As the Kulychivka assemblage is not refitted, we were able to only describe the cores and
morphology of the blanks. The Kulychivka Levallois points are both short and elongated (length more
than 2x greater than width). Bidirectional dorsal scar pattern is common, unidirectional dorsal scar
pattern is rare and centripetal dorsal scar pattern was not observed et all. Striking platforms on
Levallois points are faceted, often just coarsely. The faceting created a protruding convex form of the
proximal end. The Levallois points are supplemented by blades, with faceted striking platforms
infrequent.

3.4. Core abandonment

The refitted cores from Stranska Skala [Skrdla, 2003] show that in the final stage of working the
core, the striking platforms for all removals were further prepared, and the frontal face was intensively
shaped (narrowed) by a series of blade and flake removals from both opposed platforms. The core
residual was thus significantly modified during that stage and its final shape does not reflect the
technology used in the production phase.

Although the cores within the Kuly-
chivka assemblage are often irregular in
shape, many of them indicate bidirectional
reduction and faceting of striking plat-
forms. Although the negatives of Levallois
points on core frontal surfaces cannot be
unambiguously identified, this is due to
the subsequent removal of flakes, poten-
tially obliterating the negatives in

Levallois Technology

UP Technology

question. Concz_apruaf/

3.5. Formal tool production Fon .-"?

The different Bohunician collections v #
contair} up to 4 % of tools (cf. Svoboda, . — %
1987; Skrdla et al., 2013). The Bohunician Development ?

typological spectrum represents a mixture
of Middle and Upper Palaeolithic tool-
types. Among the Middle Palaeolithic
tool-types, side scrapers of different forms
occur frequently followed by different
types of points, notched and denticulated
artifacts. Points include unretouched Le-
vallois, convergently retouched (Mouste-
rian), leaf points, rare Jerzmanowice-type

ponts arlld lQlﬁmson-ltyl}(:).e . points.  The Fig. 3. Position of Bohunician technology between the Middle
Upper Palaeolithic tool kit is represented , 4 Upper Paleolithic technologies

mainly by end scrapers and rare burins. Puc. 3. IMo3uwis BoryHinpKoi iHIyCcTpil y cHCTEMi CepenHbo
The proportion of tools in Kuly- ra nissonaneonitnanux Texnomoriit

chivka reaches 3.4 % of the total number

of artifacts [CutHuk, Koponeupkuii, 2010, p. 24]. Middle Palaeolithic tool types include side scrapers

of different forms, Levallois points, retouched flakes and notches. The Upper Palaeolithic tool kit is

represented by end scrapers, retouched blades, and burins.

Bohunician
Technology
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3.6. Chronology

Series of '*C, OSL and TL dates are available for the Moravian Bohunician. The radiocarbon
dates (calibrated using CalPal, Weninger et al., 2007) have a relatively wide spread (between 40—48 ky
cal BPyyry). The spread in OSL age estimates is even larger [cf. Richter et al., 2009; Nejman et al.,
2011]. The TL weighted mean value of 48.2+1.9 kya [Richter et al., 2008] was obtained directly from
heated stone artifacts and relates most directly to the human occupation, unlike the results of other
dating methods. The results obtained by different methods document the presence of the Bohunician
since GIS-12. The results of dating indicate that Bohunician lasted for either one or even three
subsequent GIS periods.

Fig. 4. A view of Stranska Skala (left) and Kulychivka (right, photo by O. Sytnik) raw material outcrops
Puc. 4. Bun Ha Buxoau cupoBuHH 011 cTosiHOK Ctpanchka Ckana (niBopyd) Ta KymuuiBka (mpaBopyd, GpoTo
O. CutHuka)

Although no absolute dates are available for the Kulychivka lower layer (4), there are two new
“C  dates (29700+280 '“C BP, Poz-38145, and 33000£400 '‘C BP, Poz-51432) and
a TL date (344 BPr;, Lub-4920) from sediment in the overlying layer (3) [Sytnik et al., 2012]. While
the TL date and one radiocarbon date after calibration (34020+£270 cal BPyyLy) overlap with GIS-6,
the second radiocarbon date (37300+£820 cal BPyyyy) falls into GIS-8. If the later date is accepted as
the oldest date for layer 3, then layer 4 — stratigraphically below layer 3 — must be older and will
overlap with the large probability distribution of the Moravian Bohunician dating results.

4. Discussion

Although the Moravian Bohunician sites and Kulychivka are distant to each other, one can look
for similarities both in their geographic position (on highland margins above river valleys) and
settlement strategies (strategically located elevations allowing control of a large area, on a raw
material outcrop).

The step by step comparison of chaine opératoire beginning from raw material procurement
through preparation and production phases until abandonment of the exhausted core allowed detailed
comparison of the technological process. Procurement of raw material in the Moravian Bohunician
was characterized by the utilization of Stranska Skala-type chert. The Stranska Skala site complex is
located directly at the outcrop and other key-sites (Lisen/Podoli I, Bohunice, Tvarozna X, Otfechov IV)
are no further than 15 km from it. The distribution of Stranskéa Skala-type chert was documented up to
ca. 35 km from the source, however, the percentage of this chert decreases proportionately with
increasing distance from the outcrop. In an analogous fashion, the Kulychivka site is located directly
at the important local raw material outcrop and this high-quality Turonian flint was also exported
away from the outcrop. We can conclude that raw material procurement is the same. The next three
steps on the operational chain are not easy to recognize in detail because a refitting study of
Kulychivka cores has not been completed. However, we can look for particular artifacts indicating
similarities in the technological process. The preparation of crested cores with two opposed platforms
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is indicated by the presence of crested blades and opposed directional cores. Similarly, the production
phase focused on production of elongated Levallois points with faceted striking platforms and
bidirectional dorsal scars is demonstrated by a number of Levallois points meeting those criteria.
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Fig. 6. Relief map on the location of sites Stranska Skala (above) and Kulychivka (below)
Puc. 6. Kapra micueposramrysanus nam’sitok Crpancbka Ckana (3ropu) ta KynudiBka (BHU3Y)
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The fact that blades occur frequently, including typical débordant blades, demonstrates that
narrowing of core frontal faces for Levallois point production. The core morphologies were changed
in their final phase of reduction and core residuals do not accurately reflect the method used during
their production phase [(cf. Skrdla, 2003]. We can conclude that we have documented a high degree of
technological similarity in all the steps of the technological chain between the Moravian Bohunician
sites and Kulychivka.

The typological spectra at both sites are typified by a mixture of Middle and Upper Paleolithic
tool types. The typological spectrum of the Kulychivka assemblage falls within the range of Moravian
Bohunician collections that are not homogeneous (e.g. presence of bifacial reduction in Bohunice).

Comparing the Moravian Bohunician sites and Kulychivka chronologically is not easy due to
lack of dating at the Kulychivka site. Some authors [e.g. Svoboda, 2001; Meignen et al., 2004] have
suggested that Kulychivka is younger than the Moravian Bohunician. However, recently obtained
radiocarbon dates from layer 3 and TL date from sediment of the same layer indicate the earlier age
for underlying layer 4 — earlier than GIS-8, is similar to the dates for the Moravian Bohunician.

5. Conclusion

The distance between Brno Basin and Kremenets’ measured in a straight line is ca. 670 km. It is
probably unreasonable to surmise that direct contacts took place between the two sites. However, as
noted by many authors before us, and based on our own conclusions, both sites shared a similar
behavioral package [cf. Tostevin, 2000, 2012] including similarities in settlement strategies and lithic
chaine opératoire.

Based on our preliminary investigation we can conclude that a high degree of similarity exists
between the Brno Basin Bohunician and Kulychivka lower layer assemblages. However, further
research needs to be completed to verify these results — technological studies (including refitting and
attribute analysis) and dating are needed to clarify the chronological position of Kulychivka.
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Ilemp LLIKP/TVIA,
Ilagen HIKOJIAEB

ITIOIIEPE/JHI PE3YJIbTATHU ITIOPIBHAHHA HMKHBOI'O IIAPY CTOSAHKHU
KYJIMYIBKA TA ITAM’SITOK MOPABCBHKOI'O BOI'YHICEEH

HaBeneHo kopoTKuil MOPIBHSUIBHUEN aHaJli3 JBOX MI3HBONAICONITUYHUX OCEPEKIB: IMaM’sITOK
MOpaBChKOI iHAYCTpii OoryHickeH (Uexis) Ta mMOceneHHS HIDKHBOTO Imapy cTosHku KymmuiBka
(Vxpaina), nyke momiOHMX y 0araTb0X acmleKTax, BKJIIOYAIOYHM IMOCENICHCHKY CTPATETif0 Ta TeXHIKY
PO3IIEIUICeHHS KaM’ sIHOT CHPOBHUHU. PO3IIIIHYTO 0COOMMBOCTI IXHBOTO TeorpadiqHOTrO pO3TalTyBaHH!,
YacoBl paMKH Ta XapakTepHI pucH KpeMeHeoOpoOku. Ha myMKy aBTOpIB, O3HAa4YCHI OCEpEIKU €
YaCTUHOI0 MAaCHBY TEXHOJIOTIYHO ONHM3BKHMX 1HIYCTPiH, sSIKi MOIIMPUIKCH Bif bmuspkoro Cxony mo
3axigHoro Kutaro y mepeximHWi TMepioll MK CepeqHIM Ta Mi3HIM HajeoniToM. BiazHaueHo, mio
XapakTep 3B’SA3KIB MDK KOMIUIEKCaMH, BKJIIOUYEHHMH [0 [BOTO MAacHWBY, Ha Cy4acHOMY piBHI
JOCII/DKeHb BCTAaHOBUTH CKIagHO. Jmg po3B’si3aHHSA IUX MNHUTAaHb HEOOXIJHO MPOJOBXKUTH
OTIPAITIOBAaHHS KOJEKIil apTedakTiB (y TOMY YHCIi 3 BHKOPHUCTAHHSM METOMIB PEKOHCTPYKIIi Ta
aHamizy arpuOyTiB) Ta OTPUMATH HOBI aOCOJIFOTHI JaTH IS YTOYHEHHS XPOHOJIOTIYHOI MO3MIIiT
ctostHKU KynnuiBka.
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