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Abstract:

The Korobchyne-kurhan Palaeolithic site in the Velyka Vys river basin in central Ukraine is
investigated for raw material of non-clastic siliceous sediments and human contact networks. The
surrounding geography, the site and its investigation history are presented. The extensive search for
outcrops around the monument resulted in the discovery of nearer than previously expected outcrops.
Scientific investigations of 15 artefacts from Korobchyne-kurhan using non-destructive microfacies
analysis allows us to have a first insight into the raw materials used by the prehistoric people of the
region and to provide a detailed description of the siliceous raw material varieties that were encountered.
The microfacies analyses investigates the deposition biotope of the non-clastic siliceous sediment and
its mother rock. By comparison with geologic maps and knowledge, the geographical origin of the rock
can be found. Interestingly, artefacts composed of two different materials were found. But only one of
the material types is present in the investigated outcrops. Our work confirms the use of local materials
as well as of some other material of yet unknown origin. Comparison to materials of younger sites shows
that the exogenous material is as well testified in the Southern Buh river valley further to the west,
whereas material of local origin is missing. First hypotheses about the origin of the material of unknown
provenience are formulated.

Keywords: Ukraine; Korobchyne-kurhan; siliceous sedimentary artefacts (flint and chert); geology;
Palaeolithic; raw material sourcing; Kamyane-Zavallia; Mohylna III; Stone Age

1. Introduction

In this article, we present the method applied for the raw material determination of flint
and chert artefacts. As both terms have problems due to geological attribution to certain ages
and to ambiguous definitions in different countries, the term ‘non-clastic siliceous sediments’
is used (Hallsworth & Knox 1999: 22, Ptichystal 2010, 178-179). For better readability, we use
the abbreviations ‘siliceous sediments’ or ‘siliceous rocks’.
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In Ukraine, the study of the sourcing of the raw material varieties used by prehistoric
people has still to be advanced. Besides V. F. Petrun (Petrougne), who has published mostly in
Ukrainian on this topic, there is not much to be found. The localisation of natural siliceous
deposits and their cartography is still in the initial stages (e.g., Ryzhov et al. 2005). Conducting
our own fieldwork is the securest way of obtaining geological reference samples. To give an
impulse to the sourcing of raw materials in Ukraine, we demonstrate a non-destructive method
of determination that can be used to orient the search for raw material deposits. By linking
deposits with the artefacts found at archaeological sites, economic relationships can be sketched
out.

Fifteen samples from Korobchyne-kurhan were investigated in reference to local raw
material, from which we could compare the archaeological material to a nearby outcrop bearing
siliceous nodules. This report gives an overview of the archaeological situation and shows the
methods used for the investigation and the results gained thereby. To complete the picture, the
raw materials are compared to those of artefacts from archaeological sites in another region.
476 artefacts from siliceous sediments at sites in the Southern Buh river valley were
investigated using the same methods (Wehren 2019; Wehren et al. 2019).

1.1. General information about the Korobchyne-kurhan site

The Korobchyne-kurhan Palaeolithic site belongs to the group of Stone Age sites that are
located in the Velyka Vys river basin, in central Ukraine. The site is located near the eastern
part of Korobchyne village, around 10 km west of Novomyrhorod (Figure 1).
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Figure 1. Location of the Kbrobéhy;le-kﬁ;han site in Ukraine (according to Nezdolii 2017b). The red dot indicates
the location of the site on the map of Ukraine.

The Korobchyne-kurhan site occupies the highest part of the plateau on the left bank of the
Velyka Vys river. The height of the monument above the water level in the floodplain is 60 m;
the absolute height is 190-192 m. The site is located halfway along the dirt road connecting
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Korobchyne village with the Novomyrhorod-Novoarkhanhelsk highway. Near the dirt road
there are two burial mounds (4.2 m high and 1.8 m high), which mark the central part of the
site (Figure 2). To the north and east of the monument is the start of a slope towards the
floodplain of the Velyka Vys river. The topography of the slope is enhanced by the ramified
system of gullies and draws (Nezdolii 2016; 2017b).

Figure 2. Location of the Korobchyne-kurhan site near the Korobchyne village. The red arrow marks the location
of the site.

The draws are box-shaped, less often trough-shaped and U-shaped, fluvial relief forms
(Beliaev 2004: 23), dry or with temporary watercourse valleys with flat or slightly concave
bottoms and gentle slopes, covered with grass. The draws are of a considerable length (longer
than the gullies) and are the final stage of gulley development. Gullies are V-shaped valleys
with deep and wide steep slopes, usually without vegetation. Like draws, they are the result of
erosion by temporary linear watercourses.

Local historian P.I. Ozerov discovered the Palaeolithic monument in 1983. The
archaeologists O. V. Tsvek, L. V. Kulakovska, V. I. Tkachenko, V. M. Stepanchuk and S. M.
Ryzhov visited the monument at different times up until 2010. They gathered surface artefacts;
in addition, V. M. Stepanchuk and S. M. Ryzhov made one trial pit in the northern part of the
monument (Stepanchuk ef al. 2008). During 2010-2016, scientific investigations of the
Korobchyne-kurhan site were conducted by the archaeological expedition of the National
University “Kyiv-Mohyla Academy”, led by L. L. Zalizniak. The expedition excavated 99 m?
in the main excavation, 21 m? in the northern excavation and made 10 pits in different parts of
the monument. The leader of the excavation campaign was O. 1. Nezdolii (2017a).

Stratigraphical and palaeopedological investigations of the Korobchyne-kurhan site were
carried out in cooperation with the palacogeographers Zh. M. Matviishyna and S. P.
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Doroshkevych. In 2010-2011, they investigated a 7 m long and 2.2 m deep profile and
discovered the Holocene soil and the Upper Pleistocene deposits of the Vytachiv and Udai
horizons (Matviishyna & Doroshkevych 2011).

The researchers define the Holocene soil as a typical chernozem (black earth) formed in
the forest-steppe zone within the steppe areas; it reflects the present physical and geographical
conditions of the monument. The Holocene soil overlays the suite of buried Vytachiv soils.
There are no loess deposits between them, which is typical for most of the raised areas in the
region’s relief (Doroshkevych 2009). In the Vytachiv horizon, there is the main archaic
complex of the site’s siliceous sediments. The suite was defined as the brown soil of the late
climatic optimum (vty2) and the dark brown soil of the early optimum (vty1) of the Middle
Valdai, which was formed on the loess loams of the Udai time.

N. P. Herasymenko (2010) correlates the chronological positioning of the Vytachiv sub-
stages in the Middle Pleniglacial and the third oxygen isotope stage (OIS 3 or MIS 3). She
correlates the first Vytachiv interstadial (vty1) with the Eastern European first interstadial of the
Middle Valdai and the West European interstadial of Moershoft (60-41 millennia BP); its
optimum is determined separately in the range of 51-47 millennia BP. The second Vytachiv
interstadial (vt,2) is compared to the Molodove (second Middle Valdai) interstadial and
Hengelo interstadial (38-36 millennia BP).

The chronological positions of the first two climatic optima of the Middle Pleniglacial
generally correspond to the previous dating of the Korobchyne-kurhan archaic complex, carried
out based on the artefact inventory specifics and the radiocarbon dating of sites with similar
industries (Zalizniak & Nezdolii 2011; 2013).

The finds from the Korobchyne-kurhan site amount to more than 20 thousand pieces.
Artefacts from the site show that the primary knapping technology is the usage of cores with
longitudinal flattened and weakly convex flaking surfaces. Both single- and double-platform
flat and high-backed cores of longitudinal and bipolar reduction were found. Single- and
bifacial discoidal cores are represented in smaller numbers. Separate cores with a somewhat
convex flaking surface and some bulk core variants have been observed too, as the core
preforms used were mainly fragments of nodules and massive flakes.

The typological set of tools at the Korobchyne-kurhan site (Figures 3 and 4) includes
different types of scrapers and backed knives with natural and artificial backs. Among the
artefacts were Mousterian points and elongated Mousterian points, which were produced from
flakes and blade-like flakes. The convergent form of the tools was given mainly by dorsal steep,
semi-steep, scaly and stepped scaly retouching. There are quantitatively presented series of bi-
truncated-faceted tools and notched drawknives with bilateral longitudinal flaking on the
ventral surface. The toolset includes notches and denticulate pieces.

In the siliceous artefacts complex of the Korobchyne-kurhan collection, along with the
Middle Palaeolithic types of products, there are artefacts that are traditionally identified with
the Upper Palaeolithic types of tools. Among them, there are series of different end-scrapers,
carinated end-scrapers, nosed scrapers and burins.

The artefact collection from the Korobchyne-kurhan site has no direct analogies among
the Stone Age sites in the south of Eastern Europe. Together with the peculiarities of the
siliceous artefacts complex, it became the basis for its classification as a separate type of
Palaeolithic monument in the transition from the Middle to Upper Palaeolithic (Zalizniak &
Nezdolii 2013).

Considering the lithic technology and typology of siliceous tools, some parallels to the
Korobchyne-kurhan complex can be found among the monuments of the Late Middle
Palaeolithic and the Early Upper Palaeolithic in the south of the East European Plain. These are
some layers of the Donbas (Bilokuzmynivka, Kurdiumivka), the Middle Don (Shliakh), the
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Lower Don (Byriuchia Balka 2) and the Mountain Crimea (Kabazi II) sites (Chabai 2006;
Kolesnik 2002: 110-146, 168-213; Matiukhin 2012: 31-49; Nekhoroshev 2006: 27-61).

Figure 3. Korobchyne-kurhan: siliceous rock artefacts. (Drawings by L.L. Zalizniak & O.I. Nezdolii.)
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Figure 4. Korobchyne-kurhan: siliceous rock artefacts. (Drawings by L.L. Zalizniak & O.I. Nezdolii.)
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However, the above monuments do not include quantitative series of Upper Palaeolithic-
type end-scrapers, Aurignacian-type scrapers, and notched drawknives with bilateral
longitudinal flaking on the ventral surface, which are typical for the Korobchyne-kurhan
collection. These absences additionally testify to the peculiarities of the Korobchyne-kurhan
collection. The complex of siliceous sedimentary rocks was classified as the Korobchyne type
of Palaeolithic site.

1.2. Question: Where are the outcrops of siliceous raw materials?

The inhabitants of the Korobchyne-kurhan site mainly used various shades of grey fine-
grained siliceous sedimentary raw material, with and without inclusions. The surface of
patinated artefacts is mainly milky white and dark yellow with a purple tint. Stratified siliceous
finds are covered with a carbonate crust. Below it, artefacts are weakly patinated and, in some
cases, there are no traces of patina. The surface of many patinated finds shows various traces
of alveolar weathering, meaning the formation of small cup-shaped recesses on the surface of
siliceous rocks caused by frost or other temperature influences. Most likely, the Korobchyne-
kurhan inhabitants used local deposits of siliceous raw material from the Velyka Vys river basin
(Nezdolii 2018).

In 2004, and 2006-2007, V. M. Stepanchuk and S. M. Ryzhov explored the deposits of
sedimentary siliceous raw material in the quarries of Korobchyne village (Ryzhov et al. 2005;
Stepanchuk ef al. 2006; Stepanchuk et al. 2009).

In the wall of a grus-granite quarry, they distinguished three levels of sedimentary siliceous
raw material deposits (Figure 5). The siliceous raw material of the lower layer had the
appearance of platy forms with visual layers from light brown to red shades, from which they
infer that the lower layer corresponded to the primary geological position; it was located on
slightly shifted Upper Cretaceous bedrock. The raw material of the middle layer in the form of
light gray, bluish nodules and pebbles was visibly displaced by neotectonic and water processes.
Root-like and amorphous siliceous rocks of infiltration origin represented the upper level. The
level located under the Quaternary sediments was redeposited in the Paleogene and Neogene.

V. M. Stepanchuk and S. M. Ryzhov found siliceous raw material deposits in the secondary
position in the wall of an ilmenite quarry as well (Figure 6: 4). The siliceous material was
located on the surface and at the contact between the Quaternary and the Paleogene-Neogene
layers.

In a grus-granite quarry near the village of Troianove, they found a raw material deposit
that corresponded to the geological position (Figure 6: 6). The siliceous raw material was
located at the level of the modern floodplain of the Velyka Vys river.

The peculiarities of the Velyka Vys river basin location on the crystalline surface of the
Ukrainian Shield, covered with a layer of Quaternary deposits represented by eolian-deluvial
sandy-clayed and loess-like rocks, led to the active development of a weakly voluminous plain
surface of a fairly dense and deep dissected network of draws and gullies in the region
(Yakovliev et al. 1991: 8).

The nearest known natural outcrop of sedimentary siliceous raw material is located about
3 km west of the site. In the gully of the left slope of the Velyka Vys river valley near
Korobchyne village, Cretaceous outcrops containing numerous siliceous nodules, embedded in
clayey layers, are located. According to the petrographer V. F. Petrun (2004), the location of
similar deposits within the Velyka Vys river basin belongs to the outcrops of sedimentary-
diagenetic rocks of the Upper Cretaceous (approximately the Upper-Cenomanian time), which
covered the Ukrainian Crystalline Massif (Petrun 2004: 207).
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Upper level

Figure 5. Three levels of the siliceous raw material deposits in the grus-granite quarry of Korobchyne village: 1 -
upper level; 2 - middle level; 3 - lower level. (Photos by S. M. Ryzhov.)
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Figure 6. Map of the siliceous sedimentary raw material deposits near the Korobchyne-kurhan site: 1 -
Korobchyne-kurhan site; 2 - gully with available outcrops of siliceous nodules; 3 - location of raw material
outcrops in the former draw (according to Tsvek & Ozerov 1989; Zalizniak et al. 2007b: 86-105); 4 - location of
the siliceous raw material deposits in the ilmenite quarry (according to Ryzhov et al. 2005; Stepanchuk et al. 2009);
5 - grus-granite quarry with siliceous raw material deposits (according to Ryzhov et al. 2005; Stepanchuk et al.
2009); 6 - grus-granite quarry with siliceous raw material deposit (according to Ryzhov et al. 2005; Stepanchuk et
al. 2009); 7 - location of the Chalcolithic mines (according to Tsvek 2012; Tsvek & Ozerov 1989); 8-10 - locations
with available outcrops of small siliceous pebbles, chalk and marl nodules; 13-17 - surveyed gullies.

About 70 m west of the natural outcrop of raw material in Korobchyne there were
Chalcolithic mines. P. I. Ozerov discovered the mines in the wall of the grus quarry in 1985. In
1988-1990, the mines were investigated by the archaeological expedition of the Institute of
Archeology of the NASU, led by O. V. Tsvek (Tsvek & Movchan 2005; Tsvek & Ozerov 1989).
In total, five mines were identified, which had been dug into greenish-yellow loams, alternating
with white-red clays (Figure 7). The mines, up to 6 m deep from the modern surface, went down
to the layer of siliceous nodules. The thickness of the layer was 50 cm. High-quality dark gray
siliceous nodules represented the siliceous raw material deposits. According to O. V. Tsvek,
the flint mines in Korobchyne and in the Trypillian settlement near the village of Rubanyi Mist
constituted a single industrial complex for the extraction and processing of siliceous rocks,
which existed in the 30™ to 29™ centuries BCE (Tsvek 2012; Tsvek & Movchan 1997).

Many archaeologists attribute the presence of numerous Stone Age sites in the region to
the outcrops of sedimentary siliceous raw material near Korobchyne village, (Zalizniak et al.
2007a). At the Korobchyne-kurhan site and other sites in the Velyka Vys river basin, the
wasteful knapping and many massive siliceous concretions and nodules are striking. The
dissected heterogeneous terrain relief suggests that there were closer and more accessible raw
material deposits for the Palaeolithic inhabitants.
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Figure 7. Section of the Chalcolithic mine in the village of Korobchyne (Tsvek 2012: fig. 3): 1 - red-reddish brown
filling; 2 - dark-brown humus clay filling; 3 - reddish brown clay filling; 4 - reddish brown-yellow argil filling; 5
- layer of soil; 6 - hollow; 7 - subsoil reddish clay; 8 - layer with inclusions of sedimentary siliceous nodules; 9 -
greenish-yellow subsoil.

1.2.1. The search for deposits of siliceous sedimentary raw material near Korobchyne-
kurhan

The left slope of the Velyka Vys river is located to the north and east of Korobchyne-
kurhan. It is dissected by a dense network of gullies and draws. To the south and west of the
Palaeolithic site there are two wide and deep draws with several gullies on their slopes. In 2017,
in the search for available deposits of sedimentary siliceous raw material, O. I. Nezdolii (2018)
conducted a survey of these gullies and draws near the site (Figure 6).

Currently available natural outcrops of sedimentary siliceous raw material near
Korobchyne village were investigated. The outcrops are in the upper part of the very steep,
almost vertical, right slope of the gully (Figure 8).

The revealed sequence of the gully slope, which includes flint nodules, is interesting for
comparison to the stratigraphy of the nearby ilmenite quarry (Figure 9). Zh. M. Matviishyna
and S. P. Doroshkevych carried out a study of stratigraphic sections in the career in 2011
(Matviishyna & Doroshkevych 2013). The ilmenite quarry was built on the site of a former
draw, where flint raw material crops out (Tsvek & Ozerov 1989: 18). According to L. L.
Zalizniak and Yu. V. Kukharchuk, the natural outcrops of high-quality flint raw materials at the
bottom of the former draw were in a primary position, and the development of this deposit by
prehistoric people could have begun as early as the Middle Palaeolithic (Zalizniak et al. 2007b:
90).

As a result of the survey for siliceous raw materials in the remaining draws and gullies
around the Korobchyne-kurhan site, several outcrops of small siliceous pebbles, chalk and marl
nodules, often imbedded in clayey layers, were found in the very steep, almost vertical parts of
the gulley’s slopes (Figure 10).
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Figure 9. General stratigraphy of deposits in the ilmenite quarry (Matviishyna & Doroshkevych 2013: Fig. 1): 1 -
sands with industrial content of ilmenite; 2 - siliceous raw material stratum; 3 - sands of the Kyiv strata (Upper
Eocene); 4 - greenish-grey sands of the Kharkiv strata (Lower-Middle Oligocene); 5 - whitish sands of the Poltava
strata (Upper Oligocene - Lower-Middle Miocene); 6 - brown clays of the Miocene; 7 - deposits of the Pliocene;
8 - deposits of the Pleistocene and the Holocene. The siliceous raw material stratum (nr 2) described by
Matviishyna and Doroshkevych is probably the redeposited and weathered remains of Cretaceous layers.
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Figure 10. Outcrop with chalk and marl nodules on the slope of the gully near the Korobchyne-kurhan site (Figure
7: 8). (Photo by O. 1. Nezdolii.)

During fieldwork in 2017, the topographic map of 1971 was used (Nezdolii 2018: fig. 2).
Most of the surveyed gullies, marked on the map, have gentle and moderately steep slopes. The
slopes and bottoms of these gullies are densely covered with grass, and often with shrubs and
trees. The gullies mostly have flat and sometimes relatively wide bottoms. No signs of active
erosion were found in these gullies. Such a lack of dynamic conditions and the stabilization of
erosion processes indicate a further transformation of the gullies into young draw erosion forms
(Beliaev 2004: 22; Zorina 2003: 7-31).

A comparison of the 1971 topographic data with the information obtained during 2017
shows that, at present, most of the gullies marked on the map have lost their erosion activity,
being essentially young draw forms. Conversely, during the surveys of the region, active,
mostly deep, gullies with steep slopes without grass, absent on the topographic map, were
found. The gully with outcrops of nodules of siliceous sediments is absent on the topographic
map of 1971. Such changes, which have taken place over almost half a century, indicate the
permanent active dynamics of gully-draw dissection in the region’s relief.

Thus, due to the conducted surveys of the gully-draw network around the Korobchyne-
kurhan site, the topographic evolution could be studied. The regional geomorphological
features of the Velyka Vys river basin, the developed hydrographic system of the river valley,
the climatic conditions and the peculiarities of the soils led to the development of a deep and
dense system of gullies and draws during the Quaternary. The irregularities and raising of the
Ukrainian Crystalline Massif’s foundation had led to the development of raw material-bearing
deposits on its surface, which have contributed to the provision of Stone Age collectives with
local raw materials of siliceous rocks.
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The significant speed and active dynamics of erosive changes in the morphology of the
region suggest the availability and accessibility of siliceous raw material outcrops in the
immediate proximity to the Palaeolithic site in different periods.

2. Method: How the sedimentary microfacies is determined

Various determination methods exist to identify the source of siliceous materials used
during prehistory.

The most basic and common method is to estimate the geographic origin of the raw
materials by the macroscopic appearance of the artefact. This method requires an abundant
experience of analysis of siliceous sedimentary rocks and the results are unreliable (Affolter
2002: 19-20; Turq 1999: 8). Artefacts with a similar macroscopic appearance as well as soil
processes altering the surface of artefacts can be misleading. For a solid linking of artefact and
outcrop, the application of scientific methods is needed.

A completely non-destructive investigation method used for raw material analysis is the
sedimentary microfacies method. The large majority of the silicifications used for artefact
production were formed contemporaneously with the deposition, or later during the diagenesis,
of the surrounding sediments. Sediments reflect the biotopes in which they formed, and each
biotope differs from the others. Reconstituting the environment of formation allows us to find
out more about the sediment’s geographical origin (Altorfer & Affolter 2011: 31-52; Fisher et
al. 2013; Fliigel 2010: 7-10).

We wet the surface and make the determinations under a stereomicroscope. For the
investigations, a Leica MZ 6, M80 and an Ulab SZM-45T were used. As water lowers the
difference in the refraction of light on the surface, we can look just below the surface of the
artefact. This allows us to determine sedimentary features and fossils. With fossils, texture and
sedimentary indices we can deduce the age and the deposition environment of the sedimentary
siliceous material. This corresponds to the sedimentary microfacies, which gives the geological
attribution of the mother rock. The definite attribution of an artefact’s origin is only possible if
it can be compared to geological samples, e.g., fragments of the outcrop or its surrounding
mother rock. However, the sedimentary microfacies provides clues as to where to search for
outcrops in an area of known geology (Altorfer & Affolter 2011: 40). For all methods, access
to good lithotheques that comprise geological reference samples from the research area is
essential. The alternative is to collect geological samples on field surveys and to compose a
lithotheque according to the microfacies identified on the archaeological artefacts. A more
detailed description of the method is given in Affolter (2002: 16-42), Altorfer & Affolter (2011:
31-52), Affolter et al. (2020) and Wehren (2017: 3-18).

Geochemical methods, such as ICP-MS, need a solid database for a region and only give
good results for specific questions. Geochemical investigations are very costly and, depending
on the applied methods, damage to the artefact is necessary. Geochemical methods that are
virtually non-destructive can only achieve a shallow penetration of the beam and are only
applicable to samples without patina (Brandl 2015: 40; Moreau et al. 2018). The application of
geochemical methods only proves useful after an investigation by means of sedimentary
methods. For very specific questions, e.g., in the case of too similar facies, we can try if a
geochemical fingerprint allows their differentiation. For these methods, access to reference
samples, a lithotheque, is necessary as well.

So far, the method used here is the only truly non-destructive investigation method for
archaeological objects. Its costs are moderate, as a stereomicroscope is the only instrument
required.

Besides the artefacts themselves, the cortex provides important clues. A fresh cortex
indicates that the material was gathered from a primary deposit. Dissolution signs point to
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dissolved mother rock and the deposition of the harder siliceous fragments in a sub-primary
position. A rolled cortex is due to river transportation. Iron impregnation indicates the
deposition of the siliceous sediment in iron rich soil (Fernandes 2012: 3; Luedke 1979;
Rottldnder 1975).

For the present work there was no lithotheque available, therefore we can only make
preliminary statements how non-local raw material was acquired.

3. Data results

Fifteen artefacts from Korobchyne-kurhan were analysed as a possible raw material
reference for another project (Figure 11a). The artefacts are fine grained and have different
colours: white and grey to brownish-red. The cortex is mostly sub-primary but not rolled; two
artefacts show signs of frost weathering. Most show strong and irregular coloration. The
macroscopic appearance of the artefacts is quite similar. However, the sedimentary microfacies
analyses showed that they consist of two different raw materials. We could arrange a sampling
of the above-described outcrop in the Velyka Vys river valley (Nezdolii 2017b, Figure 11b).
The sedimentary microfacies of the outcrop fit to only one of the archaeological types.

3.1. Description of the identified sedimentary microfacies

In Table 1, the most important sedimentary features for the description and differentiation
of the sedimentary microfacies of Types 3422 and 3421 as well as their respective subtypes are
given.

Type 3421 is the sedimentary microfacies of the local outcrop and the archaeological site.
The numbering follows the system of the “Affolter” lithotheque (Bird 2008: 40). The facies
shows the biotope of an estuary with saline-brackish water. A rather quiet environment where
only few species thrive is shown by massive domination of Incertae sedis and Tintinnina cf.
together with algae. The trochospiral foraminifers with globular cells and sponge spicules point
towards saline water. In subtype 3421A are rock pieces, large black, angular minerals and
translucid minerals, which were brought in by a river at the time of the rock’s formation. The
habitus of the black minerals resembles ilmenite and the translucid titanite. The nearby ilmenite
mine (see section 1.2.1.) supports this hypothesis. Possibly, the large minerals show a volcanic
influence. Subtype 3421B shows far more algae, no rock pieces, smaller and fewer black
minerals and nearly no translucid minerals. This material was deposited further away from the
river discharge. Groundmass and certain fossils such as Incertae sedis are typical for the
Cretaceous. This and the rare occurrence of sponge spicula make a much younger formation of
the siliceous sediments, due to massive SiO; inflow in the Middle Eocene paleobasin
(Stefanskyi ef al. 2018), unlikely.

The second facies, 3422, points to a much deeper environment beyond the influence of
waves in the forefront of a sponge reef. The facies 3422A shows abundant sponge larvae and
curved sponge spicules but no other species. The subtype 3422B is within the sponge with a
different silicification and foraminifera. There are some pieces in which both facies occur,
which confirms that both are very different but belong to the same type (Figure 12). The small
globular foraminifera point to the open ocean. According to their shape and the coiling of the
cells, it is possible that these foraminifera correspond to the species Anomalina ammonoides
(Reuss) or Anomalina cenomanica (Brotz), which are the marker species indicated on the
geologic maps of the area (state geological map of Ukraine, sheet m-36-XXVI, scale 1:200,000)
(Poddubnyi 1970).

It must be kept in mind that the Cretaceous corresponds to the formation time of the
silicification. The cortex of most samples shows signs of sub-primary alteration, indicating that
the host rock, in which the siliceous sediment formed, has become dissolved. There is no
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reaction to 5% HCI, showing the absence of a carbonaceous cortex. This is easily explained by
the weaker mineral structure of carbonaceous sediments. Therefore, the layers in which the
siliceous nodules are presently deposited could be of a younger age.

Korobch j”e -Kurhan

Tidfa 3424

Figure 11A giLl

Figure 11B Figure 11C [i. EE:

Figure 11a: The artefacts of Korobchyne-kurhan investigated for the sedimentary microfacies analyses. (Photo by
H. Wehren.) 11b and 11c: Samples of the outcrop used as reference for determination. The length of the black
plate is 5 cm (Photos by H. Wehren).
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Table 1. Comparison of the raw material of artefacts from Korobchyne-kurhan and the outcrop in the Velyka Vys river valley. Amount is coded with —absent, (+) can be present,
+ little, ++often, +++dominant. Subc. Stands for subcortical, min. for mineral, part. For particle (< 50um) and comp. for components (>50pum). See details in supplementary

file 1
name 3422A 3422B 3421A 3421B
kind of sample archaeological archaeological geological geological
form nodule probable nodule nodules nodules
size >4cm >4cm 10cm-1m 10cm-1m
colour 5Y 2.5/1-8/1 2,5Y 6/0 (subc. 2,5Y 3/2) 10YR 3/2-4/1 10YR 7/1-2/1/
7.5YR 5/6-3/1
o  appearance dark light spots, very homogenous grey thick dark, strongly irregular heterogeneous, dark with
'g- heterogeneous subcortical brownish zone)  very heterogeneous light areas, different
2 coloured subc.
o . . . . . . e e
5  Cortex thin, greenish, sinter, up to 6mm very irregular, whitish sub-primary, silicatic, (few
E neocortex greenish)
texture mudstone
wackestone
packstone
grainstone
boundstone
matrix shiny dust - - + (+)
chalk components - -- ++ +
translucide
wet long enough for components to ++ - - --
become visible
components roundness (Pilkey) 1-(2) 2 20r3 2
size um 600-1600 (<4mm) 50-400 (<2mm) 50-1500 <big 50-1200 <8mm
‘% glittering possible cavity) -- -- + +
§ micritisation - ++ -- -
g heterogenous distribution - -- +++ ++
‘E sorted - + - +
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components: bioclasts - (+) + frag + frag
category or Incertae sedis - - + +
species cones (Tintinnina cf.) - -- +++ ++
algae filaments -- -- (+) ++
Echinoderm spine - -- + + frag
sponge spicules +++most curved + + (+)
sponge larvae ++ - - -
foraminifers (+) + (+) (+)
clasts rock-pcs - - ++ -
quartz grains - - ++ (+) small
transl. min. (possibly - -- + big (+)
titanite)
black min. (possibly - -- ++ big -
k) ilmenite)
g organic preservation (+) part + part +comp (+)
8  structure brecciation + (+) + -
S swirling - - -- ++
€

alignment -- - chaotic +
picture o i
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Figure 12 An archaeological artefact including both subtypes 3422 A and 3422B of the facies.

3.2. Comparison with material from Melnychna Krucha, Kamyane-Zavallia, Mohylna
11

For comparison, material from the Southern Buh river valley, north Odesa region, Ukraine
was considered. The artefacts originate from three different archaeological sites, located about
120 km as the crow flies from Korobchyne-kurhan (Figure 13). Archaeological material from
the LBK settlement of Kamyane-Zavallia was found in an elongated pit (Kiosak 2017: 256-
263; Kiosak & Salavert 2018: 122). Mohylna III is a Trypillia A settlement. Only surface finds
are known from this site (Kiosak 2018: 41). Melnychna Krucha consists of small-scale
workshops on the river ravines. From around 4000 BCE to the middle 8.th century BCE, the
site shows several activity periods (Kiosak & Salavert 2018: 123). The determinations lists are
provided in Table 2.

The raw material type 3422 is found in minor amounts in the archaeological material of
Melnychna Krucha, Mohylna III and Korobchyne-kurhan, but is absent in Kamyane-Zavallia.
The type 3421 is the dominant material in Korobchyne-kurhan but absent in the other three sites
(Wehren et al. 2019).
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Figure 13 Location of Korobchyne-kurhan (red star) in central Ukraine and the sites in the Southern Buh river
valley. Melnychna Krucha, Kamyane-Zavallia and Mohylna III (purple, pink and orange stars) lie in the same
region but date to different periods.
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Table 2 Artefacts from Korobchyne-kurhan (KK), Mohylna III (MoglIl) and Melnychna Krucha (MK). ‘yes’ in the column ‘present’ marks the presence of cortex. ‘sp’ means
sub-primary, ‘sp?’ means possibly sub-primary, as the host rock silicifications were eroded and the more erosion resistant silicifications remained. ‘R’ stands for rolled (river
transport), ‘Pla’ is a strong air patination and ‘P1b’ is a light air patination. ‘New-formation’ is noted when there is calcite or other new formations on the artefact’s surface.

Artefact Type Cortex oxid patina
present state remarks
KK cl 3421B yes sp? neocortex, frost cracking red Pla
KK c2 3421B - sp frost cracking, cleavage slightly oxidised, neocortex on knapped faces (+) P1b
KK c4 3422A yes r,sp  neocortex, secondary deposit + P1b
KK c3 34228 yes f sec oxidised + -
KK ¢5 3421 yes sp neocortex + Pla
KK c6 3421A yes sp? new-formation covers surface + -
KK c7 3421A yes sp? new-formation covers surface + -
KK c8 3421A yes sp? - + -
KK c9, c10 3421A yes - neocortex, new-formation covers surface + Pla
KK cl11 3421B yes sp - + -
KK c12 3421A - sp? too small to determine if cortex or another surface -
KK c13 3421A yes sp new-formation covers surface + -
KK c14 3421 yes sp strong patination + P1b
KK c15 3421 yes sp neocortex is oxidised, neocortex on knapped faces + P1b
Moglll 3422A + 3422B -

MK-17SU1  3422A -

MK-16 SU2  3422A -

MK-17 SU3  3422A + 3422B yes sp
MK-17 SU3  3422/U7 yes r
MK-17 SU3  3422A -

MK-17 SU3  3422A -

MK-17 SU3  3422A yes sp
MK SU4 3422A -
MK-16 SU4  3422A yes r,sp  neocortex, secondary deposit

Journal of Lithic Studies (2021) vol. 8, nr. 2, 29 p. DOI: https:/doi.org/10.2218/j1s.4435



H. Wehren 21

The number of artefacts investigated are given in Table 3 to show the results in relation to
each other. About 60% of the siliceous artefacts found in Melnychna Krucha have been
analysed. In Kamyane-Zavallia, around 10% of the artefacts were found in a pit excavated in
2016. Korobchyne and Mohylna have only a very small sample of all the artefacts excavated or
found on the surface.

Table 3. Comparison of the material from different sites in view to the portion of type 3422.

Type 3422
Site Total number artefacts Number investigated pcs %
Melnychna Krucha 523 321 8 3
Mohylna I many 40 1 3
Kamyane-Zavallia >500 (in pit nr. 1) 73 0 0
Korobchyne-kurhan >20,000 15 2 13

4. Interpretations of the data and hypothesis about the possible outcrops

The local material type 3421 was only used in the region where it crops out. It is very
heterogeneous and it is highly unlikely that people would transport this material over great
distances. If the siliceous rock-bearing layer is the same as described in the Ilmenite quarry by
Matviishyna & Doroshkevych (2013), it should be under the Eocene Kyiv strata. There we have
the Eocene Buchak strata and the upper and lower Palacocene (Raihorod). The profile on the
stratigraphic map 1:200,000 (state geological map of Ukraine, sheet m-36-XXVI) (Poddubnyi
1970) seems to be quite representative for the area, as there are boreholes at about 2 km distance
from Korobchyne. On the profile, the Kyiv strata only appears further north. However, there
are the Upper Cretaceous of Cenomanian and Turonian age and the Smila stratum of lower
Cretaceous age that are promising for siliceous sediments. On the geological map, the
foraminifer Anomalina ammonoides (Reuss) and Anomalina cenomanica (Brotz) are given as
marker species of the Upper Cretaceous. The foraminifera in the siliceous artefacts are
convolute and have globular cells. Therefore, it seems uncertain that the rocks originate from
the Upper Cretaceous (Cenomanian or Turonian). The description of the Smila stratum (lower
Cretaceous) mostly names pollens, which are not determinable by stereomicroscope and would
point to a shallow environment. Without further investigations it is difficult to say from which
layer the raw material derives. In fact, the outcrop described by O. Nezdolii (Figure 8) and the
cortex of the investigated samples point to a secondary deposit due to strong erosive processes
in a dry and hot climate. During long and intense erosion, siliceous nodules were transported
towards the deepest areas of the current topography. There, they were deposited in iron-rich
sediments and are now characterised by varying degrees of iron oxide impregnation (Affolter
& Altorfer 2011: 47). This would fit well to the Eocene strata, as proposed by V. Petrun. In the
Ilmenite mine described above, the siliceous rock-bearing layer is described as lying below the
Kyiv strata (Figure 9); this points to Eocene redeposition as well (Matviishyna & Doroshkevych
2013; Petrun 2004: 203).

Out of the investigated samples, two of the fifteen artefacts belong to the raw material type
3422. The artefact KK c3 shows no dissolution of the cortex, which shows that prehistoric
people gathered their raw material in a primary position. The cortex of the artefact KKc4 on the
other hand shows dissolution on the cortex, pointing to a secondary raw material source.
Therefore, the inhabitants of the Korobchyne-kurhan site gathered the raw material during the
first two climatic optima of the Middle Pleniglacial in primary as well as in secondary position.

For the secondary deposit, it should be kept in mind that the type 3422 was used in the
Velyka Vys river basin as well as in the Southern Buh river valley more to the west. The few
artefacts with the cortex investigated from the Southern Buh river valley show no fresh cortex.

Journal of Lithic Studies (2021) vol. 8, nr. 2, 29 p. DOI: https://doi.org/10.2218/j1s.4435



H. Wehren 22

Therefore, people living in later times in the Southern Buh river valley seem to have extracted
this raw material from the secondary position, which suggests different outcrops of primary and
secondary origin.

The sampling of Upper Cretaceous deposits between Korobchyne and Novomyrhorod
(state geological map of Ukraine, sheet m-36-XXV]I, scale 1:200,000) (Poddubnyi 1970) would
be interesting as a primary source of raw material. The artefacts of type 3422 with an altered
cortex show signs of dissolution and iron impregnation but do not show typical signs of river
transport. Transport in moraines or by strong erosion in the Eocene or Miocene period is
possible. Secondary outcrops could probably be located in between the two sites.

The absence of type 3422 in Kamyane-Zavallia can be explained in the orientation of the
LBK people towards the north west, as is shown by the raw material that is heavily oriented
towards the “Volhynian” materials cropping out in this area (Petrougne 1995: 193, figure. 1).
Kamyane-Zavallia is the easternmost LBK settlement and the contact networks seem to be
oriented towards this area (Wehren 2019; Wehren et al. 2019; Saile et al. 2016: 1).

5. Conclusions, significance, opinions, possible continuation

A larger scale investigation to search for more materials would be very interesting; the
origin of 3422 is especially intriguing. The sample of 15 artefacts from Korobchyne-kurhan
that were investigated is very small and not representative. For the continuation of this work, it
would be obligatory to compare raw material found in the region to more artefacts from the
Korobchyne-kurhan site. Such analysis would allow statements about the change of contact
webs over time.

If we suppose that the material 3422 from secondary outcrops is really a minor occurrence
at the Korobchyne-kurhan site, then it would be an exogenous material for both regions. The
later use of only one eastern material by the habitants of the Southern Buh river valley could be
due to a preference for better material and the location of nearer outcrops. The common
occurrence of material in minor amounts at sites about 120 km apart is not much in such a flat
relief as is seen in Ukraine. The river valleys, however, create a steep and exhausting crossing.
Possibly, people followed the river valleys in their movement pattern. Possibly, the outcrops
must be searched for somewhere in the region downstream of the rivers. Nevertheless, this is
just preliminary thinking as the few artefacts investigated are not enough to build a solid
hypothesis.

An enlargement of and accessibility to the work of V. Petrun, e.g., his lithotheque could
greatly enhance the understanding of sociocultural contact webs. Building up a dependable and
easily accessible lithotheque or lithotheques in different regions seems to be the priority.
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AHoTAIiA:

CTaTTiO IPUCBSYEHO PE3yJIbTaTaM JOCITIIKCHHS! CHPOBUHH Ta IMOIIYKY JDKepel 1l MOXOKECHHS,
OTPUMaHMM Ha OCHOBI TMPOBEIEHOTO MiKpo(dariaabHOrO aHaii3y BUOIPKH CHIIIIUTOBHX apTe(akTiB i3
KOJIEKIIil 3HaxifoKk maneoniTuyHOi ctossHku KopoOumue-kypran (KopoOumne 7), sika 3HAXOIUTHCS B
nonuHi piuku Benmuka Buchk (apean piBHA cepennboi Teuii Oaceiiny IliBmennoro IloOyxoks), y
[EHTpaITbHINA YacTHHI YKpaiHu.

PosrnssryTOo  mipuponmHO-reorpadidHi  YMOBH  pO3TalllyBaHHS MAaJCONITHYHOI CTOSIHKH, il
TororpadiyHi OCOONMBOCTI, ICTOPIF0 BIAKPUTTSA Ta JOCTIDKEHHS maM'sTkd. HaemeHo ommc
cTpaturpadiyHuX HalmapyBaHb CTOSHKH, IPHU IIbOMY OCHOBHY YBary 30CEpEKEHO Ha TeOJOTiYHHX
TOPU30HTAX, IO MICTATH APXEOJIOTiuHI apTe(aKkTH OCHOBHOI'O KOMILIEKCY apXEOJOTIYHOI IaM'sTKH.
PosrnsgHyTO XpOHONOTIYHI TO3MII Ta MNHUTAaHHS TEOJOTIYHOTO JAaTyBaHHS KyJIbTypOBMICHHX
cTpaturpadiuHux BigkiafgiB cTosHKH KopoOuune-kypran. IlogaHo KOpPOTKY  THIOJNOTiYHY
XapakTepUCTUKY BHABICHUX KpPEM'SHUX apTe(akTiB OCHOBHOIO  KYyJBTYPHOTO T'OPH30HTY
NAJICOJITUYHOT MaM'sITKH Ta TXHIO KyJIbTypHO-XPOHOJIOTIYHY aTpHOYLilO, 13 3aJy4YeHHSM LIUPOKOIO
KOJIa HAHOMMKYMX MOKIIMBUX aHAJIOT1H.

OxapakTepr30BaHO HasBHY iH(opMallito, 1 1aHi Ipo BiAOMI BiJCIIOHEHHS KpEeM'sSTHOI CHUPOBUHH,
iXH1 piBHI 3aisTaHHS Ta cTpaTUrpadiuHy MO3UILI0 B PO3pi3ax HAWOMMKYMX Kap'epiB, y CTiHKaxX Ta
cXujiax sIpiB 1 OAJIOK, sIKi pO3TAIlIOBaHI Ha HE3HAYHMX BiJICTaHIX, OBKOJA CTOSIHKH KopoOunHe-KypraH.
Hageneno crparurpadiyHuii onuc po3pi3y BIJIOMHX Ta apXeOJOTIYHO JOCTIIKEHHX EHEOTITHUHUX
IITOJICHb 3 BUAOOYTKY KOBEH SIKICHOT KPEM'SHOI CHPOBHHH, IO Pa30M 3 MOCEJIEHHSIM TPHIILIBCHKOI
KYJIBTYPH, SIKE PO3TAlllOBAaHE HEMOJAIIK, CTAHOBWJINM €AMHUI KOMIUIEKC 3 BHIOOYTKY Ta OOpOOKHM
KpeM'sTHOI CUPOBMHH. 3a3HA4eHI IIAXTH Ta MOCEJICHHS JIOKAIi30BaHI Ha BiJICTaHI KiJIbKOX KiJIOMETPIB
BIJI ITAJICOJIITUYHOT CTOSHKU.

3nilCHEHO MOIIYK BiICIOHEHb KPeM'ssHOI CHPOBHHHM B MaTepiajiax OOPTiB 1 CXHJIIB PO3rayKeHoi
Ta PO3WICHOBAHOI I'yCTOI Mepexi spiB i Oayiok Oaceliny Benukoi Buci, HaBkosi0 nam'sitku KopoGurte-
KypraH. ¥ pe3yibraTi OyJ0 OTpUMaHO HOBi JIaHI MPO HAsBHICTH Y MaTepiajaX epofOoBaHUX CXUJIIB
JTOBKOJIMIIIHIX SIPiB KiIJIBKOX MICIb 13 BiJICIOHEHHSIMH, III0 MiCTSATh 3HAaXiJKU KpeM'ssHoi cupoBuHH. Ha
OCHOBI MPOBEJICHUX TONIYKiB 1 3700yTO1 iH(pOpMaIlii, 3po0JieH0 BUCHOBOK MPO BiIHOCHO HIBHIKY Ta
JIOCUTHh aKTUBHY JIMHAMIKY €pO3ifHUX 3MiH y MOPQOIIOTii AOCIiKYBaHOTO PETioHY, IO JO3BOJISE
NPUIYCKAaTH MOXKJIMBICT HAsBHOCTI Ta JOCTYIHOCTI JKepen KpeM'sitHoi CUpOBHHH B Oe3mnocepenHiit
OJM3BKOCTI 10 CTOSIHKH B TIEPioj il iCHyBaHHSI.

3 MeTOI0 BUBYEHHSI BUKOPHCTAHOI CHPOBHHH, Ta MOMIYKY 11 MOMKJIMBHX JKepPeN OXOKEeHHs, 010
NPOBEJIEHO HAyKOBI JIOCIIJDKEHHS KUTBKICHO HEBEJNWKOI BHOIpKM CHIIUTOBUX apredaktiB (15
€K3eMIUIIPIB) 3 KyJbTYpHHX HallapyBaHb NaeoMiTHYHOI mam'sTku KopoOumHe-kypran. BuBueHHs
apXeoJIOTIYHUX 3HAXIJIOK 3IIMCHEHO 13 3aCTOCYBaHHIM HEPYHHIBHOTO METOJY MiKpodalliaabHOTO
aHayizy, MO B PE3yJIbTaTi JaJo 3MOry copMyBaTH TONEpPENHE YSBICHHS MPO BHKOPUCTaHY PU
BUTOTOBJICHH] apTe(akTiB CHPOBUHY, Ta OTPUMATH JETaIbHUN ONUC MPOAHANI30BAHUX CUITILIUTIB.
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MeTton MikpodalliaabHOTO aHai3y B CBOIH OCHOBI TOCIIPKYE BIAKIAIU O10TOIY B CIUTIIIUTAX Ta
iXHIH MaTepHWHCHKIN TOpomi. 3a ITONMOMOIOI0 CIIBCTAaBIICHHS OTpHUMaHOi iHbopMamii 3 HasBHUMH
TEOJIOTIYHUMHU KapTaMu, el MEeTOJ Ja€ 3MOTY OKPECIHTH MPOCTOPOBY reorpadito HaHIMOBIpHIIIOTO
MOXOKEHHS i€ MOpOAH.

VY xoni HOCTiIKEeHHS CHIIIIIUTOBUX 3HAXiIOK cTOSHKH KopoOunHe-KypraH BUSBICHO apTe(aKTH,
10 MICTSTH ABa Pi3HI THIH BKJIIOYEHb y CBOIH CTpyKTypi. PazoM 3 TuM, e oAWH THIT 3 IHX IBOX
pizHOBUAIB OyJI0 3adikCOBaHO cepes AOCTiIKEHUX CHTILMTOBUX MaTepialiB, BiliOpaHuX y JOCTYITHUX
NPUPOHIX BiACIOHEHHSIX KPEM'sTHOT CHPOBHHH, IO HAsIBHI Y CTIHII OOPTY sIpy, SKUI PO3TAIIOBAaHUN Ha
HE3HAYHIA BIJICTaHI BiJ NaJEONITHYHOI MaM'sTKU. Pe3ymbTraTé MpOBENeHOro MikpodaliarbHOTO
JOCTT/DKEHHST 3aCBIMYYIOTh BHKOPHUCTAHHA MEIIKAHIIMU CTOSHKH KopoOumHe-KypraH SK MicueBOi
KpeM'ssHO1 CUPOBHMHHM, TaK i 1HIIOro ii pi3HOBHUly Ha JaHWK Yac HEBCTAHOBICHOTO MMOXOHKEHHS.

Byno 3mificHeHe MOpIBHSIHHA pe3ynbTaTiB AOCHiKeHHS apTedakTiB KopobumHe-kyprany 3
JAHUMHE MiKpodariaaTpbHOTro aHa i3y BUKOHAHOTO ISl KOMIUIEKCIB KUTFKOX 1HIIINX, CYTTEBO MOJIOIIIOTO
BiKy, apxeonoriyaux mnam'atok (MensHumuna Kpyua, Kam'sune-3aBamms ta Mormnsna III), sxi
3HAXOAAThCS B AonuHi piuku [liBnennuit Byr, Ta po3ramoBaHi Ha 3Ha4yHii BiJICTaHi B 3aXiAHOMY
HanpsMKy Bix crosakn KopoOumue-kypran. IIpoBemeHe CIiBCTaBIGHHS OTpUMaHHUX PE3YNBTaTiB,
TaKOXX BKa3y€ Ha HASBHICTH JDKEPEN CHPOBHHM E€K30I€HHOTO XapakTepy Ha MPHUKIAAl AOCIHiIKEHHX
apredaktiB 1ux nam'atok. CopMyIbOBaHO IOMEPEAHI0 TiMOTE3y IMPO HMOBIpHE IMOXOKEHHS
HEBIJJOMOTO PiI3HOBUIY CHPOBHHH.

Karouosi cioBa: Ykpaina; KopoOurnne-kypran; kpem’siHi apTeakTH; reojoris; ManeoiT; JIKepena
cupoBunm; Kam’sae-3asamnss; Morunpaa I11; kam'ssHa moba
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