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The Late Gravettian Site of Kostënki 21 Layer III,
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New Interpretation of the Significance of Intra-site
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Abstract
The site of Kostënki 21 (also known as Gmelin or Gmelinskaia) is located on the very
edge of the Don River at Kostënki (Voronezh Oblast, Russia). The main archaeological
horizon, layer III, is dated to c. 23,000–21,000 14C BP (c. 27,500–24,500 cal BP) and
contained six concentrations of archaeological material, mostly interpreted as the
remains of dwelling structures. A substantial Gravettian lithic assemblage was found.
The site has traditionally been seen as without parallels within the Gravettian
chronocultural framework of Eastern Europe. It has long been noted that clear
differences in the lithic typology and faunal assemblages of the six concentrations
can be used to separate them into two groups, but this has previously been attributed to
differences in the activities carried out in the two areas. In this paper, we argue that the
two parts of the site were created at different times and that one part of the site can
potentially be grouped with several other sites in Russia and Ukraine on lithic techno-
typological grounds. The degree of patination of the flint artefacts found at the site
provides support for our interpretation.

Keywords Upper Palaeolithic . Mid Upper Palaeolithic . Last Glacial Maximum .

Shouldered points . Flint patination . Canids

Introduction

The Upper Palaeolithic site of Kostënki 21 (also known as Gmelin or Gmelinskaia) is
located at the edge of the village of Kostënki, c. 40 km south of Voronezh on the
western bank of the Don River (Fig. 1). Kostënki and the neighbouring village of
Borshchëvo are the location of the greatest concentration of Upper Palaeolithic sites in
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European Russia (Fig. 2): 26 sites have been identified in the area and are denoted by
numbers (Kostënki 1–21 and Borshchëvo 1–5) as well as names (Praslov and
Rogachëv 1982; Sinitsyn 2015).

Kostënki 21 is located at the very edge of the present-day course of the Don River
(Fig. 2) and has now been destroyed by fluvial erosion over much or all of its extent.
The principal archaeological horizon at the site, layer III, provided a large Gravettian
lithic assemblage and extensive faunal assemblage dating to the very end of the Mid
Upper Palaeolithic (MUP; c. 30–22,000 14C BP). Kostënki 21/III appears to post-date
the “Kostënki–Avdeevo Culture” (Kostenkian) sites, well-known for the presence of
sculpted female figures and shouldered points (Grigor’ev 1993; Gvozdover 1995;
Sinitsyn 2007, 2015; Reynolds et al. 2017). The site is important for understanding
the very latest Gravettian traditions in Russia, as well as the impacts of the Last Glacial
Maximum (LGM) on human occupation of the region.

Kostënki 21/III is a problematic site for the chronocultural framework of MUP Eastern
Europe, because it has been impossible to assign it to any pre-existing Gravettian sub-unit
or confidently group the site with any others in the region. Although numerous shouldered
points were found at the site, the site is never grouped with the Kostënki–Avdeevo Culture
sites, due to differences in the morphology of the shouldered points and the absence of
other features that characterise the Kostënki–Avdeevo Culture sites. Some similarities
have been seen with the assemblage from layer II of Kostënki 11 (also known as
Anosovka II; Praslov and Ivanova 1982; Ivanova 1985; Anikovich et al. 2008; Sinitsyn
2014) as well as with the sites of Pushkari I and Klyusy (also Kliusy or Kliussy) in
Ukraine (Ivanova 1985; Sinitsyn 2007, 2014) and Kostënki 5/III (Sinitsyn 2014).
Kostënki 21/III has sometimes been linked together with other sites in a “Gmelinskaia”
or “Gmelinsko-Anosovskaia” (Ivanova 1985) or “Anosovko-Gmelinskaia” (Anikovich
et al. 2008) archaeological culture. The analogies between Kostënki 21/III and other sites

Fig. 1 Locations of Eastern European sites mentioned in the text
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have always been described, however, as partial rather than full. In recent years, the
idiosyncrasy of the site has been stressed and it has been described as unique within the
Kostënki Gravettian record (Sinitsyn 2007, 2015; Bessudnov 2015a, 2016). The problem
with linking this assemblage to others lies in the fact that although secure analogies can
certainly be found elsewhere for certain aspects of the archaeological material found at
Kostënki 21/III, definite differences are always encountered when the lithic, faunal and
artistic profile of Kostënki 21/III is compared as a whole with other sites.

Fig. 2 Locations of Palaeolithic sites within the Kostënki–Borshchëvo area (modified after map by I. I.
Krasnov, in Praslov and Rogachëv 1982)
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At Kostënki 21/III, finds were clustered in six well-defined spatial concentrations.
Clear differences between the concentrations in the typology of their lithic collections
have previously been noted, and they have been divided into two groups on this basis:
the southern group and the northern group (Fig. 3; Praslov and Ivanova 1982; Ivanova
1985). There are also differences between the faunal assemblages from the southern
and northern groups. These differences have usually been attributed to activity differ-
ences between simultaneously occupied parts of the site (Praslov and Ivanova 1982;
Ivanova 1985; Anikovich et al. 2008). An alternative explanation, not previously put
forward in the literature, is that there are in fact chronocultural differences between
different parts of the site: i.e. that the two parts of layer III were created at different
times by groups of people employing different lithic traditions. To test this possibility,
we carried out new studies of the lithic and faunal assemblages from the site, which we
present here. In order to better understand the position of the site within the regional
chronocultural framework, we also carried out comparative studies of other Russian
lithic assemblages. In this paper, we argue that the differences between the two parts of
the site are best understood as reflecting the existence of two chronoculturally separate
phases of activity and that the northern part of the site can potentially be grouped with
several other sites in Russia and eastern Ukraine.

Kostënki 21: an Overview

Kostënki 21 was discovered in 1956 by N. D. Praslov, who led excavations there in
1956–1961, 1964, 1967, 1969, 1971–1972 and 1976–81, as well as further excavations
during the 1980s (Vekilova 1977; Ivanova 1985; Bessudnov 2016). The twentieth-
century excavations extended for c. 160 m along the river bank, and more than 510 m2

was excavated in total by the early 1980s (Figs. 3 and 4). Due to active erosion by the
Don, the excavations were carried out as rescue excavations (Praslov and Ivanova
1982; Praslov 1985; Bessudnov 2015b; Fig. 5). Further limited rescue excavations
were carried out in 2013–2016, led by A. A. Bessudnov (Bessudnov 2015b, 2016,
2017, 2018). The richest and most extensive archaeological layer is the lowermost
layer, now known as layer III, which was the first to be recognised. Around 35–36,000
lithic artefacts were attributed to this layer during the twentieth-century excavations of

Fig. 3 Plan of main twentieth-century excavations at site with complexes marked (modified after Praslov and
Ivanova 1982, Fig. 68 A). Key: (a) edge of river bank; (b) excavations of northern complexes 3–6 (red); (c)
excavations of southern complexes 1–2 (blue); see Table 3 for further details
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the site (Ivanova 1985); over 1000 additional artefacts were found during the more
recent work (Bessudnov 2015b, 2018). Two much poorer archaeological layers, higher
in the sequence, were discovered later: layer II during the 1971 excavations and the
uppermost layer I during the 1976–1979 excavations (Fig. 6). The assemblages from
layers I and II are very limited, and each contains only around 50 lithic artefacts. Layer
I was found over an area of just 22 m2. Layer II had a larger identified distribution of c.
170 m2 during the twentieth-century excavations but appeared to consist of redeposited
material (Praslov and Ivanova 1982). A couple of lithic artefacts found during the 2014
excavations were also attributed to layer II (Bessudnov 2015b).

Kostënki 21 is located on the first terrace above the Don, c. 200 m downriver from the
mouth of the stream that flows from the ravine of Popov Log (Fig. 2; Praslov and Ivanova
1982). Layer III was found at a depth of several metres, buried under a series of alluvial and
colluvial deposits and “loess-like loams” (clay-rich sediments), in association with a poorly
expressed humified horizon that had been subject to significant cryogenic disturbances
(Fig. 6; Praslov and Ivanova 1982; Bessudnov 2016). This horizon has been correlated
with similar layers at other Kostënki–Borshchëvo sites, which are often referred to as the

Fig. 4 Plan of 1977–1980 excavations at the northern end of site (modified after Ivanova 1985, Fig. 3). Key:
(a) edge of river bank; (b) excavation of northern complex 6; (c) 1980 test-pit; (d) occasional finds at level of
layer I; (e) occasional finds at level of layer II; (f) occasional finds at level of layer III

Fig. 5 Photograph of 1958 excavations at Kostënki 21, showing the proximity of the excavated area to the
Don. Photo courtesy of the Archive of IHMC RAS, no. O-2134-59
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“Gmelin soil” in reference to the first description of the horizon at Kostënki 21 (Praslov
et al. 1977; Holliday et al. 2007; Pietsch 2013). The vertical distribution of layer III material
sometimes reached 40 cm as a result of cryogenic processes, although the layer’s usual
thickness was around 5–7 cm (Praslov and Ivanova 1982; Bessudnov 2015b). In this layer,
displacement of archaeological material due to post-depositional processes appears to have
been mainly vertical rather than horizontal (Praslov and Ivanova 1982).

Chronology and Palaeoclimate

The site’s location on the first terrace places all three layers of the site in the third
(final) chronological group of the general geochronological framework for the
Kostënki Palaeolithic sites, along with sites found above the Upper Humic Bed

Fig. 6 Section drawings for Kostënki 21. a Schematic drawing of section based on pre-1982 excavations. b
Drawing of 2016 section. c Drawing of 2014 section. Cultural layer numbers given in Roman numerals. All to
same scale. Drawings have been vertically aligned according to approximate locations of cultural layers, not
relative depths of sections. Modified after Praslov and Ivanova (1982, Fig. 68 �), Bessudnov (2016, Fig. 11),
and Bessudnov (2018, Fig. 2)
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elsewhere at Kostënki–Borshchëvo (Rogachëv 1957; Sinitsyn 2007, 2015). A
number of radiocarbon dates have been published for layer III (Table 1). The
more ancient dates are most likely to be indicative of the real age of the samples
given that radiocarbon dates, when incorrect, tend to appear younger than they
should (Higham 2011). It can also be noted that the raw value of one of the
published dates for layer II (22,900 ± 150; LE-1437C) is in fact more ancient than
any of those published for layer III, although this is only a single date and does
not alone contradict the dates for layer III when the errors are taken into account.
The published dates suggest an age of c. 23–21,000 14C BP for layer III, which is
supported by further unpublished radiocarbon results (K. Douka, pers. comm.) and
the available thermoluminescence date (Table 2). This corresponds to a calibrated
age of c. 27,500–24,500 cal BP (using IntCal 13 and OxCal 4.3; Bronk Ramsey
2009; Reimer et al. 2013). The distribution of the dates with respect to particular
complexes does not provide any obvious indicators of the internal chronology of
the site: the dates for the northern complexes (including the unpublished dates) do
not clearly fall within the older or younger part of the time range in question
(Table 1). Unfortunately, for the majority of samples used for radiocarbon dating,
no information is available concerning their exact findspots within the site.

A direct comparison of the calibrated radiocarbon age of the layer with the Green-
land Ice Core Chronology (GICC) suggests that it dates to the first half of Greenland
Stadial 3 (GS 3; Rasmussen et al. 2014). This would place it during the LGM itself
according to the definition proposed by some researchers (Hughes and Gibbard 2015).
If this is correct, then the correlation with the “Gmelin soil” may suggest that the layer
dates to a short interval of relative warmth and humidity during this stadial period.

Overview of Previous Work on the Planigraphy and Assemblage of Layer III

The overall spatial layout of layer III is well-described in the literature, as follows. Six
concentrations of material, called “complexes” (“kompleksy”) in the Russian literature,
were identified during the twentieth-century excavations (Table 3, Fig. 3). Only
occasional isolated finds were made in the areas between these concentrations. Due
to active erosion by the Don, most of the complexes were to some extent destroyed
prior to their archaeological investigation. The complexes have previously been sepa-
rated into two groups based on the contents of their lithic assemblages and their overall
sizes. The groups consist of the “southern” (sometimes “manufacturing”) complexes
and the “northern” (sometimes “dwelling”) complexes. Two large concentrations of
finds—c. 40 m2 and c. 70 m2—belong to the southern group. The first of these
(complex 1) has been interpreted as the remains of a large circular structure with an
internal hearth; the limits of the latter (complex 2) were less well-defined, and it lacked
a clear hearth (although concentrations of burnt material were found). Very large
amounts of lithic material were found within these two concentrations: c. 7000
artefacts in complex 1 and c. 26,000 in complex 2. The northern group (complexes
3–6) consists of four relatively small accumulations, c. 12–16 m2 in area, which have
been interpreted as dwelling structures: three of them had hearth pits preserved at their
centres. Far less lithic material was found in the northern group than the southern:
altogether fewer than 3000 lithic artefacts were collected from complexes 3 to 6
(Praslov and Ivanova 1982; Ivanova 1985; Ivanova et al. 1987).
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Systematically produced backed lithic artefacts are represented in all Kostënki 21/III
complexes: backed bladelets predominate within this category (Ivanova 1985;
Reynolds 2014). Other lithic types such as endscrapers, burins and retouched blades
are also present in all complexes (Praslov and Ivanova 1982; Ivanova 1985). The lithic
raw material used at Kostënki 21/III was almost exclusively high-quality fine-grained
flint (Praslov and Ivanova 1982; Ivanova 1985). A study of the backed bladelets from
the site (Reynolds 2014) did not find any significant differences between the collections
from each complex in their morphology, dimensions, blanks or retouch types. Despite
these general commonalities, a marked typological difference between the two groups
of complexes has been identified and widely discussed (e.g. Praslov and Ivanova 1982;
Ivanova 1985; Anikovich et al. 2008). This concerns the presence and absence of two
types of backed point: small shouldered points are found only in the southern group,
while Anosovka points are restricted to the northern group.

The shouldered points from layer III (Figs. 7 and 8) are made on small blades,
with backed, shouldered stems. Previous work has suggested that they constitute
a unique series compared to shouldered points from other late Gravettian sites

Table 2 Published thermoluminescence date for Kostënki 21

Layer Material Lab Age Reference

III Burnt loam from the wall of a hearth on
square �1-170

Tallinn 26,765 ± 2000
BP

Praslov and Ivanova (1982)

Table 3 The six spatial “complexes” found during the twentieth-century excavations of Kostënki 21/III

Group Complex
number

Location
(square
numbers)

Approximate
size of
concentration
(m2) (Praslov
and Ivanova
1982)

Number of
lithic
artefacts
recovered
(Ivanova
1985)

Number of
retouched
lithic artefacts
recovered
(Ivanova
1985)a

Notes

Southern 1 �–� 86–95 40 c. 6880 437 (c. 6%) Also known
as the “1957
complex”

2 �–� 10–18 70 c. 26,100 1224 (c. 5%) Also known as
the “southern
complex”

Northern 3 �–� 30–34 12–16 c. 460 90 (c. 20%)

4 	–
 86–90 12–16 > 650 88 (c. 14%)

5 
–�1 104–108 12–16 c. 340 c. 65 (c. 19%) Lithic collection
from this
complex was
not available
for study in
2013–2017

6 �1-�1-168-171 12–16 c. 990 51 (c. 5%)

a Numbers of retouched artefacts reconstructed from percentages given by Ivanova (1985)
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(Ivanova 1985; Sinitsyn 2007, 2015). They are clearly different, in their size,
morphology, and technology of production, from the overall profile of those
found at the sites of the Kostënki–Avdeevo Culture (Kostenkian/Eastern
Gravettian sensu stricto), including Kostënki 1/I, Avdeevo and Zaraisk, and
further west at sites of the “shouldered-point horizon”/“Kostënki-Willendorfian”,
such as Kraków-Spadzista (Otte 1981; Grigor’ev 1993; Gvozdover 1995;
Kozlowski 1998; Sinitsyn 2007, 2015). They are also very different from the
backed points found at Khotylëvo 2 (Bulochnikova and Grigor’ev 2005; Gavrilov
2008; Reynolds 2014).

The Anosovka points found at the site (Figs. 7 and 9) are small, wide-based
points with one backed edge. They have been compared to Azilian points by
Beliaeva (2002) and Anikovich et al. (2008) and to Azilian and Federmesser

Fig. 7 Drawings of lithic artefacts from Kostënki 21/III. a–e Shouldered points from the southern complexes.
f–h Anosovka points from the northern complexes (after Praslov and Ivanova 1982, Figs. 69 and 70)
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