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Early Upper Paleolithic Tubular Beads 
from the Main Chamber of Denisova Cave

The authors present the results of a technological and functional analysis of bone tubular beads from the Upper 
Paleolithic layer 11 in the Main Chamber of Denisova Cave, northwestern Altai. Tubular beads are among the most 
widespread categories of Early Upper Paleolithic ornaments from the cave. The technological sequence of operations 
has been reconstructed. It included several stages: selection of blank, planing, manufacture of preform by truncating the 
epiphyses, ornamenting the preform, marking preforms for fracturing into short tubes, sawing or cutting, fragmentation 
by cuts, removal of cancellous bone, and smoothing the fracture surfaces. Prepared blanks and diagnostic production 
waste were not noted in the technological context of the complex; this indicates that the tubular beads were probably 
manufactured outside the excavated area of the Main Chamber. The analyses revealed traces of wear caused by contact 
with clothing or human skin and by threading on a string or thin strap. Tubular beads were used by the Upper Paleolithic 
inhabitants of the cave as elements of clothing, necklaces, and probably bracelets. The closest but still considerably 
distant parallels to the tubular beads from the Altai are Aurignacian ornaments of a similar age from Western, Central, 
and Eastern Europe.

Keywords: Altai Mountains, Denisova Cave, Early Upper Paleolithic, tubular beads, traceological and technological 
analysis.

Introduction

Beads in the form of hollow items of elongated cylindrical 
shape, usually made from the diaphyses of tubular 
bones of mammals and birds, less often from mammoth 
ivory, sea-mollusk shells, or semi-precious stones, 
constitute one of the most noticeable groups of Upper 
Paleolithic non-utilitarian products (Abramova, 1962; 
Averbouh, 1993; Vanhaeren, d’Errico, 2006; Wright 
et al., 2014). These items are often called “cylindrical 
beads”, “threaded beads”, and in English and French 
publications, “tubular beads” and “perles tubulaires” 
(Vanhaeren, d’Errico, 2011; Rigaud et al., 2014). Tubular 

beads differ from other hollow items made of bone 
(such as needle cases or handles, which had a utilitarian 
purpose) primarily in size—their lengths rarely exceed 
40 mm (Averbouh, 1993). Bone tubular beads often bear 
ornaments and traces of intense contact with soft organic 
material, which allows for their interpretation as personal 
ornaments (Gerasimov, 1941), buttons (Khlopachev, 
2011), or musical instruments (Lbova, Kozhevnikova, 
2016). Owing to their specifi c appearance, ornamented 
cylindrical beads are often considered as specifi c cultural 
elements and chronological markers of various Upper 
Paleolithic complexes of Eurasia (Vanhaeren, d’Errico, 
2006; Rybin, 2014).
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In Northern Asia, bone tubular beads were widespread 
over vast regions already in the early stages of the Upper 
Paleolithic—from the Altai in the west to Transbaikalia 
in the east, from the Yana-Indigirka lowland in the north 
to Central China in the south (Abramova, 1962, 1979; 
Lbova, 2000; Derevianko, Shunkov, 2004; Pitulko, 
Pavlova, Ivanova, 2014; d’Errico et al., 2021). In the 
Upper Paleolithic assemblages from this vast area, they 
usually occur as solitary pieces or small series. The 
exception is the collection from the Yana site, which 
contains the largest set in Siberia of cylindrical beads 
made of tubular bones, approx. 300 specimens (Pitulko, 
Pavlova, Ivanova, 2014). The second largest and one of 
the most ancient sets of bone cylindrical beads, including 
more than 50 specimens, comes from Upper Paleolithic 
assemblages of Denisova Cave in the Altai Mountains 
(Fig. 1) (Derevianko, Shunkov, Kozlikin, 2020; Shunkov 
et al., 2020).

Cylindrical bone beads have been recovered from the 
Upper Paleolithic layers in all main sections of Denisova 
Cave. Currently, the beads from the East (Shunkov et al., 
2020) and South (Shunkov, Fedorchenko, Kozlikin, 2019) 
Chambers of the cave have been most comprehensively 
studied. Previously published works provide the data on 
the tubular beads from the Main Chamber (excavations 
of 1984, 1993–1995, 1997, and 2016) (Shunkov, 
Krivoshapkin, Anoikin, 1995; Prirodnaya sreda…, 2003; 
Derevianko, Shunkov, 2004; Shunkov et al., 2016). 
Information about cylindrical beads from Denisova 
Cave is presented in review papers addressing the 
emergence of symbolic behavior and the spread of ancient 
personal ornaments in Eurasia (Sinitsyn, 2005; d’Errico, 
Vanhaeren, 2009; Wright et al., 2014). However, most of 
the Upper Paleolithic tubular beads from Denisova Cave 

remain outside the focus of special research addressing 
the production technology and methods of use, while 
the previously presented reconstructions were based on 
small samples and require verifi cation (Shunkov et al., 
2016; Shunkov, Fedorchenko, Kozlikin, 2017; Shunkov 
et al., 2020).

Layer 11 in the Main Chamber of the cave yielded 
the most representative collection of the Early Upper 
Paleolithic tubular beads in Siberia. 

Here, we present the results of a detailed analysis 
of the entire collection of bone tubular beads from the 
Main Chamber. The excellent state of preservation and 
considerable quantity of the recovered beads make 
it possible to consider these items as the basis for 
reconstruction of the production technologies and use 
patterns of ancient Siberian tubular beads.

Materials and study methods

The Early Upper Paleolithic collection of artifacts 
from the Main Chamber of Denisova Cave comprises 
28 specimens related to the manufacture of bone tubular 
beads (see Table): 27 specimens are fi nished beads of two 
types—with (n=19; Fig. 2, 3) and without ornaments, or 
simple (n=8; Fig. 4); and one item is a longitudinally split 
fragment of a preform (Fig. 5, 1). Among these, 16 beads 
were intact, seven artifacts show signs of longitudinal 
fracture, and four beads show traces of transverse and 
longitudinal fragmentation.

All the tubular beads were found in 1984–2018, in 
the excavation with an area of 21 m2. Most of the beads 
(n=21) concentrated in sq. Д–Ж/6–8, in layers 11.2, 
11.4, and 11.5 (see Table). Six items were recovered 

Fig. 1. Location of Denisova Cave.
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from sq. Ж/7–8 and Е–8, lithological unit 11.2. Another 
six beads were found in the filling of two artificial 
depressions/pits noted in the 1984 excavation area in sq. 
Д/6–7 and stratigraphically related to the upper part of 
layer 11 (Prirodnaya sreda…, 2003: 132). Eight beads 
were recovered from the low part of layer 11: six items 
in sq. Е–Ж/6, Ж–7, and Е–Ж/8, layer 11.4, two items 

in sq. Е–Ж/7, layer 11.5. Eight beads were identifi ed 
during the sorting of the faunal collection and wet-
sieving of the sediments of layer 11 collapsed from the 
excavation’s walls.

The available biostratigraphy data and absolute dates 
indicate that the deposits of layer 11 in the Main Chamber 
accumulated during the period corresponding to the 

Bone tubular beads of the Initial Upper Paleolithic from the Main Chamber of Denisova Cave 

No. Year Layer Sq. Type Fragmentation Length, mm Width, mm Thickness, 
mm Fig.

1 1995 11.2 Е-8 Ornamented Longitudinal and 
transversal 

7.53 4.84 1.57 2, 1

2 1997 11.2 Ж-7      ʺ None 17.72 8.75 6.25 2, 6

3 1997 11.2 Ж-8      ʺ Longitudinal 31.03 6.02 1.88 3, 9

4 2016 11.2 Ж-8      ʺ None 22.71 10.22 8.55 2, 9

5 2016 11.2 Ж-8 Unornamented      ʺ 22.43 4.36 3.67 4, 2

6 2019 11.2 Ж-8 Ornamented      ʺ 4.62 4.01 3.57 2, 5

7 1984 11 pit Д-7      ʺ      ʺ 34.33 13.70 12.56 3, 8

8 1984 11 pit Д-7      ʺ      ʺ 14.46 7.11 5.99 2, 10

9 1984 11 pit Д-6 Unornamented      ʺ 36.05 4.70 4.09 4, 1

10 1984 11 pit Д-7      ʺ      ʺ 17.39 4.18 3.81 4, 3

11 1984 11 pit Д-7 Ornamented Longitudinal 10.98 4.59 2.10 2, 4

12 1984 11 pit Д-6 Unornamented None 23.69 13.95 12.56 4, 7

13 1995 11.4  – Ornamented      ʺ 29.97 5.86 3.86 3, 4

14 1995 11.4 Е-6      ʺ      ʺ 21.54 5.75 4.76 3, 1

15 1995 11.4 Е-8      ʺ Longitudinal and 
transversal

21.12 6.66 2.00 3, 5

16 1997 11.4 Ж-8      ʺ      ʺ 24.47 7.30 3.22 3, 7

17 1997 11.4 Ж-7      ʺ Longitudinal 29.62 5.22 1.92 3, 6

18 2016 11.4 Ж-6 Unornamented None 18.49 11.83 11.31 4, 8

19 1994 11.5 Е-7 Ornamented Longitudinal 23.60 8.19 3.65 3, 3

20 1997 11.5 Ж-7      ʺ None 20.16 4.26 3.48 3, 2

21 1984 11 Д-8 Unornamented      ʺ 9.62 9.30 6.99 4, 6

22 1992 11 Г-5 Ornamented Longitudinal and 
transversal

8.54 5.29 2.40 2, 2

23 1992 11 Д-5 Preform Longitudinal 34.89 11.93 5.83 5, 1

24 1993 11 В/Д-5 Ornamented      ʺ 10.30 8.58 5.34 2, 3

25 1993 11 В-5 Unornamented      ʺ 30.77 9.39 4.48 4, 4

26 1994 11 Е-6      ʺ None 17.41 12.16 12.05 4, 5

27 1994 11 Б-8 Ornamented Longitudinal 13.21 7.69 2.74 2, 8

28 2018 11 Б-8/9      ʺ None 16.49 8.75 7.26 2, 7
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Fig. 2. Ornamented tubular beads from layer 11 in the Main Chamber of Denisova Cave.

Fig. 3. Ornamented tubular beads from layer 11 in the 
Main Chamber of Denisova Cave.

fi rst half of MIS 3 (Ibid.). The earliest radiocarbon 
dates for lithological unit 11.4 were established 
through direct dating of two artifacts—a bone 
point and an awl: 39,300 ± 1200 (OxA-34877) 
and 41,200 ± 1400 (Ox-A30271) / 42,900 ± 
± 2000 BP (OxA-29872) (Douka et al., 2019). 
A younger age was determined by AMS-dating 
of bone remains with traces of butchering 
and a piece of charcoal—in the range from 
32,150 ± 450 (OxA-34725) to 34,990 ± 340 BP 
(OxA-34722); similar data were generated for 
layer 11.2—from 33,900 ± 380 (OxA-X-2696-40) 
to 34,600 ± 600 BP (OxA-34919). These 
radiocarbon determinations correspond to calendar 
dates in the range of 38,000–40,000 BP, which 
is consistent with OSL-dating results (Jacobs 
et al., 2019).

The processes of bone working were 
reconstructed through the analysis of technological 
context, morphology of artifacts, and production 
sequence (Crémades, 1994; Teyssandier, Liolios, 
2003; Laroulandie, d’Errico, 2004). Published 
experimental data were used in verifi cation of the 
derived results (Buc, 2011; Buc, Acosta, Mucciolo, 
2014; Orłowska, Ćwiek, Osipowicz, 2022). The 
ways of using the ornaments were determined by 
experimental and traceological analysis (Álvarez, 
Mansur, Pal, 2014; Bradfi eld, 2015; Osipowicz 
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et al., 2020). The primary examination 
of artifacts was carried out at ×7.5–×45 
magnification, using an Altami CM0745-T 
microscope; microscopic examination (×100–
×500) was carried out using an Olympus 
VNM microscope. Photographic recording of 
the use-wear traces was made with a Canon 
EOS 5D Mark IV camera, EF 100mm f/2.8 
Macro USM and MP-E 65mm F2.8 1-5X 
Macro lenses, and a tripod, with manual 
focusing. The images of use-wear traces with 
focusing over the entire area of one frame 
were obtained with the aid of Helicon Focus 
software.

Identification of the species of animals 
whose bones were selected for making the 
ornaments was based on determinations 
of the dimensions (length, diameter, and 
thickness) of the artifacts’ walls. Faunal 
identifi cations were made by A.K. Agadjanian 
(Palaeontological Institute, Russian Academy 
of Sciences) and S.K. Vasiliev (Institute of 
Archaeology and Ethnography, Siberian 
Branch, Russian Academy of Sciences).

Fig. 4. Unornamented tubular beads from layer 11 in the Main Chamber of Denisova Cave.

Fig. 5. Fragment of a preform of unornamented 
beads (1); fragment bearing traces of sawing off 
the diaphysis (2); fragments of ready-made beads 
bearing traces of planing (3, 4) from layer 11 in the 

Main Chamber of Denisova Cave.
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Study results

Technological context. Our results have shown that t he 
technological context of the production of bone tubular 
beads in layer 11 of the Main Chamber was incomplete. 
Analysis of the archaeological and faunal collections led 
to one artifact being interpreted as a preform; however, 
no blanks or diagnostic technological waste were found. 
The absence of the latter suggests that the ornaments were 
made either in the unexplored areas of the cave, or beyond 
the site. Traces of wear on all the beads from the Main 
Chamber may indicate that these were delivered to the 
site as fi nished products. Refi tting analysis did not show 
any correspondence between the fi nished products and/or 
the bead fragments.

Blank selection. The initial stage of the manufacture 
of tubular beads was the selection of blanks. The Upper 
Paleolithic inhabitants of the cave used tubular bones 
from mammals and birds of various sizes to make 
cylindrical beads. The blanks were dominated by ulna and 
humerus bones from birds of the size of a black grouse 
Tetrao tetrix or wood grouse Tetrao urogallus (n=12), and 
also from representatives of smaller species of the size of 
a thrush Turdus philomelos/rufi clollis or jackdaw Corvus 
monedula (n=7). Less common were the bones of the 
limbs of large mammals of the size of a roe deer Capreolus 
pygargus or red wolf Cuon alpinus (n=5), and smaller 
animals of the size of a marmot Marmota sp. or hare 
Lepus sp. (n=4). The incompleteness of the technological 
context, together with considerable modifi cation and wear 
of fi nished products, make it impossible, in most cases, to 
identify accurately the animal species whose bones were 
used as raw material.

Preform preparation.  The next stage in the 
technological sequence was processing of blanks by 
planing, followed by the removal of one or both epiphyses 
to obtain the required preforms. Five tubular beads show 
extended linear marks in certain parts of the surfaces; the 
marks are located parallel or subparallel to the long axis of 
the blank, and run over the entire lengths of the products 
(Fig. 5, 3, 4). The planing marks are partially covered by 
subsequent polishing during wear. The least deformed 
linear marks are observed on the preform. Most of the 
fi nished beads have no visible planing marks. The beads 
were probably planed situationally to fl atten or smooth 
the surface of the blanks. The main shaping technique in 
the manufacture of preforms was the truncation of one or 

both epiphyses of the bone by cutting or sawing (Fig. 5, 
2), which was performed by reciprocal movements of a 
stone tool with a straight blade all around the blank (Buc 
et al., 2014).

Ornamentation. Marks of shape-forming cutting or 
sawing at the ends of most fi nished ornamented beads 
overlap the traces of notching, suggesting that the stage 
of decorating the surfaces of artifacts with ornamentation 
preceded the segmentation of preforms*. This chaîne 
opératoire probably ensured the convenience and ease of 
ornamentation of a larger item, which was the preform, 
as compared to small, sometimes miniature, ready-made 
beads. The peculiarities of the technique of decorating 
preforms were reconstructed based on of the analysis of 
fi nished beads. Engraving of the artifacts was executed 
with a stone tool with a thin V-shaped blade by means of 
reciprocating movements (Fig. 6). In almost all cases, the 
notches on the products were located across the long axis. 
On one longitudinally fragmented bead, the notches slant 
at an angle of 70°.

Finishing stage. The preforms, starting from the 
ends freed from the epiphyses, were marked out for the 
subsequent division into segments. Ten beads from the 
collection show single, less often grouped, short and 
thin notches on their surfaces, close to the cut-off ends 
(Fig. 7, 1, 2), which might be interpreted as traces of 
preliminary marking. The subsequent division of the 
preform into short tubes was carried out by the technique 
of circular sawing or cutting with the above-mentioned 
stone tool (Laroulandie, d’Errico, 2004). Judging by the 
number and position of the grooves at the end zones of 
the beads (Fig. 7, 2), the preform was successively rotated 
3–5 times during the sawing process (see Fig. 5, 2). The 
sawn grooves were mostly uneven, but closed down; 
only one third of the products show the grooves forming 
a relatively regular circle at their ends. In almost half of 
the fi nished beads, the cut does not run perpendicular 
to the long axis of the product. Only a quarter of all the 
beads were cut off from the preform at a right angle. For 
the fragmented items, making up 1/3 of the collection, 
it was impossible to determine the position of the tool 
during sawing.

The next stage of processing was the fragmentation of 
products along cuts by breaking; this is confi rmed by the 
impressive traces of transverse fracture at one or two ends 
of the vast majority of intact tubular beads (see Fig. 7, 3, 
4). One of the techniques used at the fi nishing stage of 
manufacturing beads was the removal of cancellous tissue. 
This operation was carried out to form and widen the hole 
in the bead by a tool with a thin and sharp cutting edge. 
Traces of the use of this technique were recorded on three 
tubular beads that were cut from epiphyseal fragments of 
long bone (see Fig. 2, 3, 5, 8). After the hollow sections 
had been obtained, fragmentation zones were additionally 
processed, probably by planing or grinding, to remove or 

*The fi nished preforms of cylindrical beads with notches 
resembled an ornamented product, with deep circular cuts and 
an unseparated epiphysis, from cultural layer II at Kostenki-14 
(Sinitsyn, 2016: 322–323, fi g. 10, 10). Materials from the East 
Chamber of Denisova Cave contain a piece interpreted as a 
preform of ornamented tubular beads (Shunkov et al., 2020: 
Fig. 7, 1).
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smooth out the protrusions (Orłowska, Ćwiek, Osipowicz, 
2022). The cut ends of half of the items show traces of 
deliberate smoothing (see Fig. 7, 5, 6).

Finished tubular beads are short or slightly longer 
straight tubes, with or without ornamentation. The length 
of the intact beads (n=16) varies from 4.6 to 36.5 mm, with 
a median of 19.3 mm (see Table). Enlarging the sample to 
include the longitudinally fragmented beads (n=7) doesn’t 
change the extreme length values and doesn’t signifi cantly 
affect the median value, which is 20.2 mm in this case. 
The maximum diameter of intact tubular beads ranges 
from 4 to 14 mm, with a median of 11 mm.

The original feature of the finished beads is the 
ornamentation in the form of straight short notches or 
elongated lines. The incisions on intact beads are usually 
short (90 %); their length does not exceed 10 mm. The 
other incised lines reach 10–25 mm. The depth of the cuts 
varies from 0.2 to 1.4 mm, the width is from 0.2 to 1.6 mm. 
The intact beads show notches and lines grouped into 
three (n=5), two (n=3), or six (n=1) blocks. A total of 
27 blocks were identifi ed, including from 1 to 16 notches: 
37 % of the examined blocks consisted of 1–5 lines, 37 % 

Fig. 6. Ornaments on bone tubular beads from layer 11 in the 
Main Chamber of Denisova Cave.

Fig. 7. Test incisions (1, 2); traces of deliberate breaking at the ends of tubular beads (3, 4); traces of deliberate leveling 
of surface at the ends of tubular beads (5, 6) from layer 11 in the Main Chamber of Denisova Cave.
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of 6–10 lines, 22 % of 11–15 lines, and 4 % of more than 
15 lines. The number of notches grouped in blocks on 
each bead is rarely the same.

The noted morphometric parameters, the number 
and features of the arrangement of notches on intact 
and fragmented beads (n=19) reveal several ornamental 
patterns differing in the degree of concentration on the 
beads’ surfaces. Variant 1 includes beads (one intact 
and fi ve fragments) with relatively sparse, short, mostly 
narrow and shallow notches. Each block shows from 
two to four notches on average, which are usually not 
connected with one another. Variant 2 includes two intact 
beads with more regular (from 7 to 15 per block) short cut 
marks similar in size and morphology. On the surfaces of 

these beads, the notches in adjacent blocks often overlap 
and intersect one another. Variant 3 comprises beads 
(three intact ones and two fragments) bearing elongated, 
thin, and shallow lines. Each block contains from six to 
nine lines, which are rarely interconnected. Variant 4 
includes ornaments (two intact beads and three fragments) 
with elongated, wide, and deep lines often connecting 
one another.

Use of tubular beads. The traceological analysis of 
all the ready-made beads revealed various types of wear 
traces, representing the features of human use of the 
products. At ×40 to ×200 magnifi cation, thin elongated or 
short multidirectional incisions and larger rectangular dents 
were identifi ed on the beads’ surfaces, covered with glossy 
polishing (Fig. 8, 1, 2). This type of wear suggests the 
intense contact between the bone and a soft organic material 
(Buc, 2011; Bradfi eld, 2015; Osipowicz et al., 2020). The 
cut surfaces resulting from sawing and cutting at the ends 
of the beads are smoothed, rounded, and polished (see 
Fig. 7, 2, 5, 6), most likely due to contacts with clothing 
and human skin. On the interior surface of longitudinally 
fragmented items (n=11), there are extended areas of dull 
and matte polishing, stretched parallel to the long axis of 
the item (see Fig. 8, 3, 4). Such wear traces occur on bone 
ornaments as a result of friction during prolonged wear on 
a thread or thin strap (Shunkov et al., 2020).

Discussion

At present, in the Altai, cylindrical beads made of tubular 
bone have been found only in Denisova Cave. The closest 
parallels to these artifacts have been recorded thousands 
of kilometers away from this site. In North Asia, outside 
the Altai region, the oldest ornamented tubular beads 
have been reported from the Early Upper Paleolithic 
collection from Kamenka in Transbaikalia (44.9–
41.4 ka cal BP) (Lbova, 2000; Zwyns, Lbova, 2019). 
The collection from this site contains three small beads 
with traces of circular cutting at the ends, decorated with 
single and paired cut marks. Two large bird bone beads 
were made using similar technique: one item shows two 
rows of notches, the other, three blocks of three or four 
short lines. All the artifacts were polished during use 
(Lbova, Kozhevnikova, 2016). The other closest parallel 
to the beads from the Main Chamber of Denisova Cave 
are the ornaments from the Upper Zhoukoudian Cave 
in Central China (35.1–33.5 ka cal BP) (d’Errico et al., 
2021). Here, four cylindrical beads made of tubular bone, 
decorated with blocks of one, two, or three short notches, 
were discovered. Unfortunately, the state of preservation 
of these beads makes it impossible to reconstruct reliably 
the technology of their manufacture.

The largest collection of Upper Paleolithic tubular 
beads in Northern Eurasia has been found at the site of 

Fig. 8. Use-wear traces on the surfaces of tubular beads from 
layer 11 in the Main Chamber of Denisova Cave.
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Yana, located in eastern Yakutia (33.2–31.0 ka cal BP) 
(Pitulko, Pavlova, Ivanova, 2014). More than 300 small 
cylindrical beads were discovered at this site; the beads 
were made from the bones of hare limbs through the 
technique of sequential truncation of diaphysis. Most of 
the beads show continuous or partially closed circular 
incisions in the medial part. Despite some differences in 
the morphology of the ready-made beads, the technology 
of their manufacture generally corresponds to that of the 
tubular beads from Denisova Cave.

A few beads in the form of elongated hollow cylinders 
from the tubular bones of birds and arctic foxes, as well as 
blanks and waste products, have been reported from the 
Middle Upper Paleolithic assemblage from the site of Malta 
in the Angara region (Gerasimov, 1941). Small series of 
bone tubular beads were noted in the Late Upper Paleolithic 
assemblages from Kokorevo II, Afontova Gora II 
and III on the Yenisei (Abramova, 1979; Astakhov, 
1999), as well as from Krasny Yar in the Angara region 
(Abramova, 1962). The majority of these beads do not 
show any ornamentation; some pieces has one or two 
circular incisions in the medial part. The Upper Paleolithic 
tubular beads from the sites of the Angara region and the 
Yenisei valley have close parallels among typologically 
and technologically similar artifacts from the Yana 
collection.

The Upper Paleolithic tubular beads of Western 
Europe are traditionally associated with the spread of 
the Aurignacian technocomplex about 41–35 ka cal BP 
(Teyssandier, Liolios, 2003; Vanhaeren, d’Errico, 2006). 
The most expressive personal ornaments of this type 
were found at the cave sites of Le Côte and Isturitz 
in southwestern France (Rigaud et al., 2014; White, 
Normand, 2015), Spy in Belgium (Khlopachev, 2011), 
Geißenklösterle and Hohle Fels in southern Germany 
(Bolus, 2015; Dutkiewicz, Wolf, Conard, 2018), and 
Bombrini in Italy (Arrighi et al., 2020). Numerous short 
and elongated cylindrical beads from Aurignacian sites 
were made by dividing the tubular bones of mammals and 
birds or carved from mammoth ivory. Aurignacian beads 
show a variety of ornamentation—zigzags and oblique 
lines, transverse circular carving, short longitudinal and 
transverse notches, and lines twisted in spirals over the 
beads’ axes. In Aurignacian assemblages, small tubular 
beads are often found in association with elongated 
“tubes”, often ornamented in the same way as other bone 
items (Tartar, 2015).

In Central Europe, the technology of making 
ornamented bone beads was used since the Aurignacian 
period. In Pod Hradem Cave in the Czech Republic (41.7–
39.2 ka cal BP), a cylindrical bead made from a small 
carnivore bone by planing and subsequent truncation of 
epiphyses was found; the bead was ornamented with three 
groups of seven, fi ve, and four short and deep cuts (Wright 
et al., 2014). Later, cylindrical beads made of bone and 

tusk became widespread in the Gravettian complexes—
Dolní Věstonice I, Klimăutsi II, and others (31.0–
23.8 ka cal BP) (Cârciumaru, 2019; Láznicková-
Galetová, 2021). The cylindrical beads from these sites 
are characterized by an ornament that combines transverse 
circular cuts, rounded dots, and short longitudinal lines, 
or a simpler motif in the form of rows of short notches 
similar to that on the ornaments from Denisova Cave.

In contrast to the beads from Western and Central 
Europe, the oldest Upper Paleolithic bone beads from 
the Russian Plain are very diverse. One of the earliest 
fi nds comes from cultural layer II of Kostenki-17, dated 
to 41–40 ka cal BP, which industry is considered to be a 
local variant of the Proto-Aurignacian (Stepanova et al., 
2022). Made of mammoth ivory, this cylindrical item 
has no ornamentation. Its manufacturing technique is 
similar to a more recent technology reconstructed from 
the ornaments of Dolní Věstonice I. Expressive tubular 
beads, similar to the items from Denisova Cave, occur 
in non-contemporaneous complexes at Kostenki-14 
(Sinitsyn, 2015). The oldest of these were discovered in 
the Aurignacian industry from the volcanic ash horizon, 
dated to 40.1 ka cal BP. The beads are made from arctic-
fox bone using the technique of sequential separation 
of the epiphyses; the beads bear elongated, often 
interconnected notches, sometimes twisted into spirals. 
Younger, unornamented elongated beads come from 
layer III at Kostenki-17, dated to 35.2–33.8 ka cal BP.

Elongated-narrow and short-wide hollow cylinders, 
similar in age and technology, have been reported from 
the Sungir collection, most likely associated with the 
Streletskaya culture (34.6–33.7 ka cal BP) (Bader, 
1973; Sinitsyn, 2016). A number of cylindrical beads of 
the Gorodtsov culture were recovered from layer II at 
Kostenki-14 (34.0–33.0 ka cal BP). These items were cut 
from rodent bones and decorated with two or three rows 
of transverse, short, and parallel notches. Elongated beads 
ornamented with rows of short notches located parallel or 
obliquely to the long axis of each bead were discovered in 
the younger Early Gravettian complex of cultural layer II 
at Kostenki-8 (Sinitsyn, 2016).

In general, the tubular beads from the Upper Paleolithic 
complexes of Eurasia are similar to the ornaments from 
layer 11 in the Main Chamber of Denisova Cave in shape, 
manufacturing technology, ornamentation techniques, 
and probable use patterns. In this case, the ornamented 
items offer the greatest potential for comparison. 
The Eurasian context provides a great variety of 
geographical and chronological affi liations of short and 
long cylindrical beads decorated with rows of parallel 
notches. The Altai tubular beads demonstrate the greatest 
similarity to Aurignacian items from the chronologically 
close, but geographically distant complexes of Western, 
Central, and Eastern Europe. Notably, the assemblages of 
Eastern European and especially North Asian sites with 
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the oldest artifacts of this type often do not show direct 
similarities with each other, in contrast to the probably 
monocultural Aurignacian earliest tubular beads from the 
sites in Western Europe.

Conclusions

The analytical data obtained of the artifact collection 
from layer 11 of the Main Chamber of Denisova Cave 
suggest that the production of tubular beads followed 
a standardized technological sequence: selection of 
blanks of the required configuration—tubular bones 
of birds, small and medium-sized mammals; leveling 
and smoothing of blank surfaces by planing; shaping 
of preforms by truncation of one or both epiphyses; 
ornamentation of the preform with short notches or lines 
grouped in separate rows or closed in a ring; marking 
of preforms into short tubes; dividing of preforms by 
sawing or cutting, fragmentation by cuts; removal 
of cancellous tissue and smoothing of fragmentation 
surfaces. The absence of blanks and production waste 
suggests that tubular beads were most likely made 
outside the excavated area of the Main Chamber of 
Denisova Cave.

The analysis of the chaîne opératoire showed that the 
ornamentation by groups of short or long notches of the 
surface was carried out at the stage of preparing preforms, 
rather than at the very end; when ornamentation was 
ready, the preform was cut into smaller fragments. The 
diverse morphometric characteristics and arrangement 
of lines indicate that the ornamentation did not have any 
“utilitarian” purpose, but was likely of certain cultural or 
symbolic character. Ornamentation with short notches 
and lines has been recorded not only on beads, but also 
on other products of the Early Upper Paleolithic from 
Denisova Cave—tools and non-utilitarian items made 
of bone, tusk, and horn: on points, needle cases, awls, 
buttons, plaques, and unique zoomorphic fi gurine.

Complete tubular beads from the Main Chamber 
demonstrate considerable variations in metric 
characteristics and proportions, suggesting their division 
into several size classes. This variability may be due to 
preferences in the choice of initial blanks, as well as to 
cultural norms determining the look of non-utilitarian 
products. Tubular beads are one of the most widespread 
categories of personal adornment in the Denisova 
Cave collections. Together with perforated pendants 
of mammalian teeth and fl at beads of soft stone, bone, 
ivory, and shell, tubular beads were widely used by the 
Upper Paleolithic cave inhabitants as elements of clothing 
decoration, personal necklaces, and probably bracelets.

Bone tubular beads are a specific category of 
personal ornament broadly distributed over Eurasia 

since the Early Upper Paleolithic. Their manufacturing 
technique was relatively simple, as the raw materials 
used were the most accessible tubular bones of mammals 
and birds. At the same time, the choice of ornamentation 
techniques did not seem to be really strict; ornamentation 
determined the symbolic content of personal ornaments 
in accordance with existing cultural canons. According 
to the results of the analysis of the chronology and 
geography of cylindrical beads in Eurasia, products with 
identical ornaments and morphometric characteristics, 
close in age and similar in manufacturing technology, 
differed in cultural affi liation and were often found in 
regions hundreds and thousands of kilometers apart. 
The spread of ornamented tubular beads in Eurasia 
during the Early Upper Paleolithic was probably due to 
the transfer of their production technology in a ready-
made form during migrations or intercultural contacts. 
The possibility of the convergent emergence, extinction, 
and reappearance of this technology in different parts of 
Eurasia at various stages of the Upper Paleolithic cannot 
be ruled out either. These processes were most likely 
facilitated by the special demand for these ornaments, 
the availability of raw materials, and the relative ease of 
their manufacture.
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Stoilo—A Paleolithic Site in the Southern Angara Region, Siberia

On the basis of fi ndings of the autumn 2021 fi eld season, we present the fi rst information on the Paleolithic site of 
Stoilo (Usolsky District of the Irkutsk Region). The site, located on the left bank of the Angara River, belongs to the 
Belaya geoarchaeological region. The complex is enclosed in pre-Holocene sediments relating to the residual grus-
pebble crust, which overlies the solifl ucion layer tentatively dating to the Late Karga–Early Sartan period. The analysis 
of the lithics, mostly made on siliceous rocks, indicates prismatic reduction resulting in small blades. The toolkit consists 
of small pieces, including various types of spurred tools, burins, knives on naturally backed blades, retouched blades 
and fl akes with use-wear, and a heavy-duty pebble tool. A specifi c feature of the complex is that most artifacts reveal 
superfi cial traces of minor corrasion—a weak surface gloss. This and the fact that the material relates to the grus-
pebble layer might be viewed as formal indicators of the “Makarovo Horizon”. However, the totality of typological and 
technological features and the structure of the sediments suggest that Stoilo represents the middle stage of the Upper 
Paleolithic, dating to the Early Sartan stage. To confi rm this assumption, further excavations are needed in order to 
augment the collection and obtain more environmental data.

Keywords: Baikal Siberia, Southern Angara, Paleolithic, defl ation, corrasion, Sartan stage, blade reduction.

Introduction

The Belaya geoarchaeological region includes a 100-
km stretch of the lower Belaya River with tentative 
bank boundaries, where the best-known key stratifi ed 
geoarchaeological sites of Baikal Siberia (Georgievskoye I, 
Malta, Sosnovyi Bor, Ust-Belaya, Galashikha, and 
others), documenting the successive evolution of material 
culture from the Middle Paleolithic to the Nomadic Age, 
are situated (Fig. 1) (Problemy…, 1996; Kamennyi vek…, 
2001). This region includes the site of Stoilo, where pilot 
excavations were conducted in the autumn of 2021. The 
site was discovered by the Angara Expedition from the 

State Academy of History of Material Culture in 1934. 
Archaeological mapping of the Usolsky District specifi ed 
the geographical position of the site (Ukazatel…, 1991: 
81–82). However, no excavations have been conducted 
there until recently.

The excavations of 2021 revealed the presence of 
Holocene archaeological remains recorded over a large 
area and resembling those described by the Angara 
Expedition. The lithic industry comprised prismatic 
and wedge-shaped cores, single end-scrapers, knives, 
prismatic blades, flakes, and fragments. Identifiable 
fauna remains included bones of Siberian roe deer 
(Capreolus pygargus). The archaeological materials were 
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recovered from the lower part of the layer attributable 
to the Holocene Climatic Optimum (AT), whose upper 
face was partially destroyed and overlain by a humus-
accumulating horizon of modern soil. One of the test pits 
contained fragments of plain pottery with imprints of 
retreating paddle, tentatively dating to the Late Neolithic/
Bronze Age.

The most interesting results, however, were obtained 
from the northern part of the site. There, in a test pit, 
subsequently enlarged to a small trench (5 × 2 m), a lightly 
corraded lithic complex of Paleolithic appearance was 
recorded in the stratigraphic position. Here, we introduce 
new data on stratigraphy, deposit composition, and fi nds 
relating to this complex. Also, the fi rst attempt is made at 
correlating these data with the available information on 
similar sites of the Belaya geoarchaeological region and 
Baikal Siberia in general.

Geomorphology and composition 
of Stoilo section

Geomorphologically, the study area is located on a gently 
sloping surface of the Angara left bank, at an elevation of 
414–416 m (Baltic Height System). Relative height above 
the water’s edge during the period of the present study was 
14–16 m. However, according to A.P. Okladnikov, before 
the cascade of the Bratsk Hydroelectric Power Station on 
the Angara had been formed, the terrace was 18 m high 
(Sosnovskiy et al., 1934: 40).

The lower portion of the bank is composed of gray 
tabular dolomites of the Lower Cambrian Angara suite 
(Cm1an), whose exposures are visible along the whole 
left bank of the Angara in that region (Geologicheskaya 
karta…, 1961: 14–16). They are overlain by boulders and 
pebbles tentatively attributable to the Zalari suite of the 
Lower Jurassic (J1zl). Loose sediments from 0.5 to 2.3 m 
thick cover the upper portion of the bank.

In the northern part of the site (test pit 5, trench), 
where Paleolithic artifacts were discovered, the 
section revealed a complex structured sequence 
consisting of lithologically different sediments, 
including both subaerial layers (1–8) and an earlier 
subaqual layer 9 (Fig. 2). Each stratum records 
changes in conditions of sedimentation, and signals 
certain environmental and climate events. Below 
follows the interpretation of the section, including 
the age of some strata, in accordance with the 
regional climate-stratigraphic scheme (Vorobieva, 
2010).

Layers 1–4 can be attributed to the Holocene. 
The upper portion of this sedimentary unit is 
severely disturbed by human activities. Okladnikov 
mentioned that the fi rst fi nds from this site in the 

early 20th century were collected from the surface 
(Sosnovskiy et al., 1934: 42). Plowing reworked 
the Subboreal–Subatlantic sediments (SB–SA; up to 
~4.6 ka uncal BP) into one humus-accumulative horizon. 
Judging by spots in the lower part of layer 2, the roof 
of layer 3, belonging to the Atlantic Climatic Optimum 
(AT; ~8–4.6 ka uncal BP) and possessing a diagnostic 
pale-yellow–brown coloration, was also destroyed in 
the process. Layer 4, tentatively attributed to the Early 
Holocene (PB–BO; ~10.3–8 ka uncal BP), is indistinct 
in the section; however, visible black spots therein may 
indicate the presence of derivatives of Early Holocene 
soils. Noteworthy is a network of small inserted cryogenic 
wedges of Middle and Early Holocene horizons. This can 
possibly be correlated with some cooling and decrease 
in humidity of the climate during the Boreal/Atlantic 
transition.

Layers 5–8 can be attributed to the Final Pleistocene. 
The Pleistocene to Holocene transition is distinctly 
traceable by diagnostic features such as carbonization of 
layer 5 (Sr4; ~14–10.3 ka uncal BP) and a wavy boundary 
between layers 5 and 4, reflecting typical cryogenic 
“knolls” of thermo- and cryochrone contact. Layer 6 
shows Sartan loess-like loams (Sr3-2; ~18–14 ka uncal BP), 
pointing to periglacial subaerial conditions. The loams are 
more porous than the Holocene sediments. 

Sediments of layer 7 and below are the most 
problematic in terms of origin and age. All subsequent 
statements about them are tentative. The lower portion of 
layer 7B possibly represents the Late Sartan solifl uction 
(Sr1

1 (sol); ~24–21 ka uncal BP) with fragments of Late 
Karga and presumably Early Karga formations (Kr; ~57–
24 ka uncal BP). The surface of the solifl uction-affected 
sediments is marked by residual deflation crust 7A, 
formed during the second half of the Early Sartan period 
(Sr1

2; ~21–18 ka uncal BP). A similar sequence of events 
(cryogenesis (solifl uction) → defl ation) was recorded in 
several sections in the Angara basin, though there it was 

Fig. 1. Eastern part of the Belaya geoarchaeological region.
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attributed to the Murukta age (Vorobieva, Medvedev, 
1984: 23). However, one and the same scheme, on the 
basis of cyclicity of environmental and climatic processes, 
can be applied to the Early Sartan period, too. Formation 
of the grus-pebble layer most probably was associated 
with transport of fi ne pebble and sand fractions down the 
slope. This movement was caused by aeolian processes, 
which involved pebbles of the Zalari suite. Pulling the 
grus-pebble lenses into “pockets” was connected with 
cryogenesis.

Maximal climate aridization during the subsequent 
period led to the formation of a carbonate sand layer: 

water flowing down the pebble crust and carrying 
suspended particles of silt rapidly evaporated, causing 
intense carbonization rather than overmoistening of the 
ground. The age of carbonates in the roof of layer 7 can be 
tentatively estimated by analogy with Early Sartan dates 
of carbonate cutans in Taiturki II section, located within 
the Belaya geoarchaeological region, 15 km in a straight 
line from the site of Stoilo (Golubtsov, Cherkashina, 
Snytko, 2019).

The question of fi lling the cryogenic wedges with fi ne 
washed sand in layer 7 remains open. It is possible that 
there occurred a short-term episode of fl ooding the surface 

Fig. 2. Photograph (1) and drawing (2) of the stratigraphic section of the geoarchaeological site of Stoilo.
a – grus and pebbles; b – carbonate sublayer; c – Neolithic complex; d – Paleolithic complex.
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as a result of seismic-tectonic movements or a high water 
during the Late Karga period. In such a case, formation of 
the cryogenic wedges, which were subsequently covered 
by the solifl uction fl ow, occurred during the Konoschel 
cooling (~33 ka uncal BP) (Vorobieva et al., 2010; Kind, 
1974: 117).

Underlying layer 8 also has a complicated genesis. 
The reason for separating solifluction layers 7 and 8 
was the change in composition and color of sediments, 
marking the transition to a new climatic stage. The 
preserved fragments of pink loams in the upper portion of 
layer 8 can be interpreted as remains of Early Karga (Kr1) 
horizons of weathering. The rest of the layer consists of 
solifl uction-affected sediments of the Late Murukta age 
(Mr3 (sol); ? –57 ka uncal BP): sands and sandy loams of 
yellow hues. A rodent burrow fi lled with heavy brownish 
loam may contain the remains of Karga (?) soils. Layer 9, 
composed of sands and sandy loams, is interpreted as 
Middle Pleistocene (?) flood-plain facies reworked 
by Early Murukta (Mr1–2; ~71–? ka uncal BP) aeolian 
processes. Underwater sediments have been preserved 
in their original horizontal thin-layered form only in the 
lowest part of the section.

Technical and morphological characteristics 
of the lithic industry

Archaeological assemblage from Stoilo comprises 
solely lithic artifacts (Table 1). Most of them (170 of 
396 spec.) are debitage: shatters, chunks, and chips. 
Over 90 % of the artifacts were made of siliceous 
rocks. Sources of raw material most probably were 
exposures of siliceous concretions in dolomites of the 
Lower Cambrian Angara suite distributed throughout 
the Belaya geoarchaeological region in bank exposures 
of the Angara and its tributaries (Kamennyi vek…, 
2001: 72). Quartzites of various grain sizes occur in 
small numbers. Most artifacts demonstrate traces of 

carbonization. These are chiefl y small spots of carbonate 
crust; however, some pieces are completely covered with 
carbonates on one face or a margin.

There are six core-like fragments in the collection, 
including a fragment of fl aking surface of a core for blades 
(Fig. 3, 1), a fragment with scars of blade removals on a 
narrow fl aking surface, with a natural platform (Fig. 3, 
2), and a fragment of a lateral part of a core for blades 
with fl ake scars shaping an arris (Fig. 3, 3). The industry 
of spalls numbers 220 spec. (Table 1). Fragmented pieces 
form a high percentage; unbroken items are 40 % only. 
Linear dimensions of the artifacts are small; maximal 
length of most of them does not exceed 70 mm.

Core-trimming elements are numerous; complete 
pieces number 51 spec. They refl ect all stages of primary 
reduction, from decortication to rejuvenation of working 
faces and striking platforms (Table 2). The presence of 
items typical of prismatic reduction should be noted. 
These comprise semi-tablets (Fig. 3, 5), including 
secondary fl akes; a fl ake resulted from trimming of the 
fl aking face (Fig. 3, 4); longitudinal lateral fl akes; and 
semi-crested blades. Preparation for detachment of core-
trimming fl akes was normally minimal; in most cases, 
the detachment was made from natural or plain surfaces. 
Striking platforms were mainly 4–9 mm deep. Two thirds 
of the fl akes bear bulbs of percussion, whether distinct 
or blurred, in equal shares. Natural cortex is present on 
approximately 55 % of complete pieces (Fig. 3, 6).

Among 86 fl akes, 22 pieces are complete. Their length 
varies from 17 to 42 mm; the width falls within the range 
from 14 to 38 mm. The fl akes exhibit dorsal treatment 
(45 %), unidentifi able (23 %), orthogonal (18 %), or bi-
longitudinal (14 %). Natural cortex is present on 46 % 
of complete specimens. Platforms of the flakes are 
mainly natural (39 %) and plain (21 %); dihedral (11 %), 
polyhedral (7 %), facetted (4 %), and destroyed (18 %) 
platforms are also present. Seven flakes demonstrate 
platform rejuvenation by direct percussion. The depth of 
the platforms varies primarily from 3 to 7 mm. Bulbs of 
percussion are visible on 65 % of the fl akes, 29 % of them 
are distinct, and 36 % are blurred.

Nine of 43 blades are complete. They are 33–56 mm 
long and 13–32 mm wide. Dorsal scar pattern on the 
blades is mostly longitudinal and unidirectional (44 %); 
semicortical, orthogonal, and unidentifi able varieties are 
less common. Remnants of natural cortex are present 
on 56 % of the complete specimens. Striking platform 
remnants are plain (43 %), destroyed (29 %), natural 
(14 %), or dihedral (14 %). Most of them are 2–5 mm 
deep. Eight specimens demonstrate rejuvenation of 
platforms performed by direct percussion. Bulbs of 
percussion are present on 47 % of proximal parts of the 
blades; 22 % are distinct and 25 % are blurred. 

The majority of bladelets (seven of ten) are complete. 
Most of them measure within the range of 27 to 

Table 1. Main categories of the lithic industry

Category Number %

Core-like fragments 6 2.7

Core-trimming elements 81 35.8

Blades 43 19.8

Bladelets 10 4.4

Flakes 86 38.0

Debitage 170 42.9

Total 396 100

Note: Percentages of the fi rst fi ve categories refer to the 
total number excluding debitage (shatters, chunks, and chips). 
Percentage of debitage refers to the total number of lithic 
artifacts.
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32 × 9 to 10 mm. Dorsal scar pattern is exclusively 
longitudinal; three bladelets retain cortex. Platforms are 
destroyed in half of the cases. Some of them are plain 
(25 %), natural or dihedral (12.5 % each). Two specimens 
show rejuvenation of platforms by direct reduction. In 
most cases, the platforms are 1–2 mm deep. Bulbs of 
percussion are present on 26 % of the bladelets, including 
12 % distinct and 14 % blurred.

The toolkit consists of 43 items. Flakes and blades 
were used as blanks almost in equal shares; two tools 
were fashioned on bladelets. Complete specimens 
constitute 21 %.

Formal tools (25 spec.) are represented exclusively 
by Upper Paleolithic types. Spurred tools (points, 
according to the typological list of Malta site (Kamennyi 
vek…, 2001: 70)) are most numerous (9 spec.). Blades 
(Fig. 4, 3, 4), bladelets (Fig. 4, 9), fl akes (Fig. 4, 7), and 
undiagnosable pieces (Fig. 4, 2, 5, 6, 8) were used as 
blanks. On most tools, a spur was fashioned by notches 
or fi ne marginal retouch.

There are fi ve burins in the collection. All of them 
have a lateral working edge (Fig. 4, 10–12). Burin spalls 
were struck from surfaces that were unprepared or 
prepared by one removal only. Knives on blades (4 spec.) 
have natural backs opposing the working edge with traces 
of retouch (Fig. 4, 13, 14; 5, 2, 7).

Two artifacts are retouched blades. In one case, 
the working element was formed by dorsal subparallel 
extensive retouch on the longitudinal edge (Fig. 5, 5); 
on the second artifact, by dorsal marginal retouch on the 
longitudinal edge and by subparallel extensive retouch 
at the proximal end (Fig. 5, 8). “Beaked” tools (2 spec.) 
are morphologically similar to the spurred tools, but have 
thicker distal parts (“beaks”), modifi ed by retouch. On 

Fig. 3. Core-like fragments and core-trimming elements.

0 5 cm

1

2

3
4

5

6

Table 2. Core-trimming elements

Variety Number %

Flaking surface rejuvenation fl ake 25 30.9

Decortication fl ake 19 23.5

Natural lateral fl ake 16 19.7

Debitage surface preparation fl ake 7 8.6

Semi-tablet fl ake 4 4.9

Longitudinal lateral fl ake 3 3.7

Semi-crested blade 2 2.5

Transverse lateral fl ake 2 2.5

Core convexity maintenance fl ake 1 1.2

Secondary semi-tablet fl ake 1 1.2

Plunging fl ake 1 1.2

Total 81 100
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Fig. 4. Stone tools. 
1 – “beaked”; 2–9 – spurred; 10–12 – burins; 13, 14 – naturally backed knives; 15 – fragment of a tool.

Fig. 5. Stone tools. 
1 – tool on a cobble; 2, 7 – naturally backed knives; 3 – blade with a distal working edge; 4, 6, 9 – fl akes with utilization retouch; 

5, 8 – retouched blades.
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one tool, extensive retouch covers the ventral face of 
the artifact; in the other case, it is located on the both 
faces (see Fig. 4, 1).

The collection comprises one blade with a 
working edge located on the distal end. The working 
edge was shaped by crude abrupt retouch, and the 
cross-section of the blade is beveled from the right to 
the left margin (see Fig. 5, 3). The only fragmented 
tool is an elongate fl ake with a functional element 
shaped by regular subparallel extensive retouch on the 
left margin (see Fig. 4, 15). A massive tool, fashioned 
on a fl at cobble, is also singular. Its working element 
was formed by a series of short removals from the 
dorsal face; its edge is blunted. The right edge has an 
area with intensive microfl aking, occupying a half 
of the artifact’s length (see Fig. 5, 1). This piece can 
probably be attributed to the category of percussive-
abrasive unmodifi ed tools (Stepanova, 2015), and 
its edge was formed in the process of using the 
implement.

The category of non-formal tools comprises 
flakes, blades, and bladelets, without traces of 
intentional modifi cation, but with use-wear marks 
such as weakly-modifying retouch, denticulate-
notched areas, or a glossed edge (see Fig. 5, 4, 6, 9). 
Such tools number 18 spec., including ten blades, 
seven fl akes, and one bladelet. The separation of 
non-formal tools from fl akes was motivated by the 
presence of tentative use-wear signs on some pieces. 
Most of them lack such traces, ruling out the effect 
of post-depositional processes on the artifacts’ edges. 
Future work will either provide clearer criteria for 
separating this category of tentative tools, or exclude 
them from the toolkit.

The analysis of the industry has shown that 
primary reduction, manufacture, and utilization of 
tools proceeded at the site. Blocks of raw material had 
apparently been transported here, but final judgment 
must be postponed until the excavation area is widened 
and the collection enlarged. The dominance of siliceous 
rocks can be explained by utilization of local sources of 
raw material. The high percentage of dorsal faces with 
preserved cortex on all kinds of spalls (43–56 %) can be 
indicative of small sizes of raw material pieces.

Primary reduction was clearly aimed at the blade 
production. It can be assumed that prismatic technique 
was utilized to detach small blades and bladelets. Judging 
by dorsal scars, tool blanks were received mainly by 
unidirectional longitudinal technique; if necessary, 
striking platform and laterals of the core were trimmed.

The formal toolkit is rather specifi c: spurred tools, 
burin- and knife-like implements prevail, with the 
complete absence of any end-scrapers. A typical feature 
is small size of the tools; even fl akes not exceeding 2 cm 
in length were used.

Thus, the following characteristic features of the 
assemblage have been revealed: uniformity of raw material, 
high concentration of lithic artifacts, absence of typologically 
distinct cores, high percentages of core-trimming elements 
and tools. Accompanying features include traces of corrasion 
present on most complete artifacts as a weak surface gloss. 
At the micro level, signs of corrasion include fl attened relief 
of surfaces and smoothed negative scars of microfl aking on 
retouched implements (Fig. 6). According to the gradation 
suggested by G.I. Medvedev, artifacts of this complex 
demonstrate the second or third degree of corrasion 
(Medvedev, Sklyarevskiy, 1982).

Discussion

A specific feature of Stoilo Paleolithic complex is 
the evidence of corrasion on lithic artifacts. A related 
question concerns the age and origin of encompassing 

Fig. 6. Surfaces of working elements on stone tools.
1 – fragment of a tool (see Fig. 4, 15); 2, 6 – truncation burins (see Fig. 4, 

10, 11); 3 – “beaked” tool (see Fig. 4, 1); 4, 5 – truncation burins.
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sediments, marked by the residual grus-pebble crust. 
Corraded assemblages of “soft” rocks (not quartzite) in 
the Angara and Lena basins are traditionally attributed 
to the “Makarovo Horizon” (Makarovsky plast)––a 
conventional group of artifacts similar in terms of relative 
stratigraphy, degree of corrasion determined by aeolian 
processes, petrography, and morphology (Medvedev, 
1983b; Medvedev, Sklyarevskiy, 1982).

In his doctoral dissertation on the Paleolithic of the 
Angara basin, Medvedev described the stratigraphic 
position of this group as a sand and pebble sublayer 
separating the lower and upper units of the Early Sartan 
solifl uction deposits (1983a). Lithic assemblages of the 
“Makarovo Horizon” are considered as redeposited, 
while the period of aeolian activity that affected them is 
ascribed to a “short-term” episode of extreme defl ation in 
the region in the conditions of paleo-desert environment 
during the Early Murukta age (70–60 ka uncal BP) 
(Medvedev, 2001). Technical and morphological 
characteristics of these assemblages are as follows: 
“week to moderate degree of corrasion of artifacts’ 
surfaces; presence of cores of terminal-lateral technique 
of reduction for blades and bladelets; presence of bifacial 
technique; presence of burins and chisel-like tools; 
presence of points, convergent and déjeté scrapers” 
(Medvedev, Novoseltseva, 2011: 108–109). Proceeding 
from technological and morphological aspects of artifacts, 
degree of corrasion, and stratigraphic context, Medvedev 
referred complexes of the “Makarovo Horizon” (Gora 
Igetey I, horizon VI of Sosnovyi Bor, and Makarovo IV) 
to the Late Middle/Early Upper Paleolithic (Medvedev, 
Sklyarevskiy, 1982; Medvedev, 2001).

M.P. Aksenov had a somewhat different view on the age 
of Makarovo IV—a key site of the “Makarovo Horizon”. 
He examined the depositional context of archaeological 
remains at the site and noted the presence of Mururkta 
horizons unaffected by denudation in the underlying 
sediments, and remains of Late Karga soil horizons in 
the overlying units. Thus, the grus-pebble sublayer with 
corraded artifacts at Makarovo IV was associated with the 
Early Karga formations affected by denudation during the 
Konoschel cooling; therefore, it could be dated to 50 (55) – 
33 ka uncal BP (Aksenov, 2009: 198). The age of the 
archaeological material was the same: Aksenov believed 
that its redeposition occurred by a slight linear shift down 
the slope, whereby the cultural horizon was destroyed by 
aeolian processes, and the enclosed artifacts covered the 
deposits enforced by pebbles.

A different view of the “Makarovo Horizon” was 
expressed by E.P. Rybin and A.M. Khatsenovich (2020). 
Focusing on technological and morphological aspects, 
they note that the Makarovo IV industry contains both 
corraded and uncorraded artifacts, and that industries 
included in Makarovo IV (Gora Igetey I and Kolpakov 
Ruchey) lack common features. Makarovo IV, therefore, 

is an amalgam of Late Upper Paleolithic types (end-
scrapers on blades, and carinate ones) and those of 
the Initial Upper Paleolithic (high frequency of small 
blades, trimmed and stemmed points, foliated points with 
bifacially thinned bases). Questioning the “Makarovo 
Horizon” as an umbrella term, Rybin and Khatsenovich 
believe that this industry was either a mixture or a highly 
unusual Baikal version of the blade complex dating to the 
Initial Upper Paleolithic. In the latter case, Makarovo IV 
dates to the Karga stage.

In this regard, the following points concerning the 
stratigraphy, corrasion, and technical and morphological 
characteristics of artifacts of Stoilo should be noted. 
A distinctive feature of Stoilo stratigraphic section is 
the evidence of solifl uction processes in the sediments 
incorporating the grus-pebble sublayer. Taking into 
account the gap manifested by the change in composition 
of the solifl uction sediments (loams–sandy loams), its 
upper section can be dated only to the Early Sartan period. 
Given that corrasion is weak, it is unlikely that artifacts 
had been repeatedly replaced over a prolonged period 
from other locations, where they could have been corraded 
during the Murukta stage. Chances are that Aksenov 
was right stating that redeposition at Makarovo IV 
occurred by an insignifi cant linear shift. Environmental 
processes, such as denudation, caused a mixture of grus 
and pebbles with artifacts in a subhorizontal rather than 
stratifi ed manner, suggesting that periods of solifl uction 
and defl ation were partially separated in time (lithological 
layers 7A and 7B).

Notably, Stoilo industry is visually much less corraded 
than most artifacts from Gora Igetey, horizon VI of 
Sosnovyi Bor, and Makarovo IV. This can be indicative 
of a different environment during the formation of these 
complexes. Though G.I. Medvedev (2001: 271) denied the 
“success” of the Sartan desert invasion, which could have 
been manifested by the corrasion of lithics, S.M. Tseitlin, 
a geologist specializing in the Paleolithic, having studied 
the materials from horizon VI of Sosnovyi Bor, noted that 
pebbles and Paleolithic siliceous artifacts could have been 
affected by aeolian processes exactly during the culmination 
of the Sartan cooling, i.e. 19–16 ka uncal BP (1979: 169). 
A uniformly weak corrasion of Stoilo lithics, as compared 
to a wide range of its manifestations at Makarovo-type 
sites of the Belaya (horizon VI of Sosnovyi Bor) and Osa-
Unga regions (Gora Igetey I), indirectly attests to various 
environments of those sites.

Technical and morphological aspects of Stoilo lithics 
are also indicative of the Early Sartan age of the industry. 
Though typologically distinct artifacts are not numerous, 
in our view, the available assemblage by its appearance 
resembles the Middle Upper Paleolithic of Baikal Siberia. 
Judging by core-trimming elements (tablets, lateral 
flakes, and semi-crested blades) and tool blanks, the 
main strategy of artifact production was prismatic blade 
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reduction. Small-sized implements fashioned primarily 
on blades of various kinds, in combination with a crudely 
worked pebble tool, link this complex with materials from 
“classic” horizons of Malta (Gerasimov, 1935). If separate 
artifacts are compared, parallels with Middle Upper 
Paleolithic industries become more distinct. Certain 
types of artifacts from Stoilo, such as spurred implements 
(points), “beaked” tools, and blades with distal working 
edge (Gerasimov, 1935: Fig. 22, 23; Akimova, 2021: 
Fig. 9; The Paleolithic…, 1998: Fig. 105–107, 113), 
resemble those of Malta, Ust-Kova, and Buret. Notably, 
the elevation marks of Makarovo IV, too, are close to those 
of Malta and Buret. However, no defi nite conclusions 
regarding the age of the industry can be drawn at present, 
as the collection is typologically incomplete.

Conclusions

The available materials from Stoilo can be summed up as 
follows. The Paleolithic complex is associated with the 
grus-pebble sublayer underlying the Sartan sediments. 
The age and genesis of the sedimentation units below are 
controversial. The complex has marks of redeposition. 
The fi nds represent the weakly corraded lithic industry 
of uniform raw material (Belaya flint), showing blade 
prismatic reduction. The toolkit consists of implements 
fashioned on blades and fl akes in roughly equal parts. These 
are mainly spurred tools, burins, naturally backed knives, 
retouched blades, blades and fl akes with traces of use.

The Paleolithic industry from Stoilo can tentatively be 
dated to the fi rst half of Sr1 to early Sr2 (~21–18 ka uncal BP). 
This is evidenced by the totality of data regarding 
stratigraphy, technology, morphology, and corrasion. 
Nonetheless, given the scarcity of science-based fi ndings, 
small size of the excavated area, and the composition 
of the industry, our preliminary conclusions should be 
viewed as an invitation to a discussion around the nature 
of the “Makarovo Horizon”.

Excavations planned for the nearest future will 
hopefully help resolve certain issues primarily concerning 
the stratigraphy of cultural horizons and the nomenclature 
of the lithic industry. Another promising direction is to 
compare materials from Stoilo with aeolian-corraded 
lithics of the “Makarovo Horizon” in the Belaya and Osa-
Unga geoarchaeological regions.
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Stone Age Ivory Points from the Arctic Zone of Northeast Asia

We give a technological and typological description of two well-preserved points (one fragmented rod-shaped, 
the other double-slotted), made of mammoth ivory and found in the Ust-Yansky District of Sakha-Yakutia in 2016. 
Traces evidencing various stages of manufacture are described in detail. A succession of technological operations is 
reconstructed, from the preparation of preforms and further processing by planing and abrasion to fi nal polishing. 
Spall negatives on artifacts are interpreted as post-depositional damage that could have occurred from the effect of 
cryogenic processes in sediments. The slotted specimen is decorated with fi ve fi nely engraved arrows. The discovery 
context and the morphology of the rod-shaped specimen are similar to those of ivory points from the Yana sites, 
whereas the slotted one resembles those from Zhokhovo and other Northeast Asian sites of the same age. Radiocarbon 
analysis of the points supports these fi ndings. The following conclusions are reached: the rod-shaped point dates 
to MIS 3, and the slotted one, to MIS 2; such points evidence an elaborate technology of ivory processing during 
the Late Pleistocene and Early Holocene in the high latitudes of Northeast Asia and an adaptation to the scarcity 
of lithic raw material in the region.
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Introduction

Mammoth tusks have been used as a raw material in 
the manufacture of tools, weapons, personal ornaments, 
and symbolic items since remote antiquity; this is one 
of the striking examples of human adaptation strategies, 
and one of the important components of the material 
culture of ancient humans. The manufacture of hunting 
tools from tusk points not only to the availability of 
bone resources, but also to the fact that this material 
was stronger than stone or wood, which were rare in the 
tundra-steppe landscapes of the Arctic zone of Northeast 
Asia (Albrecht, 1977; Basilyan et al., 2011). Among 
other ways, osseous raw materials were obtained through 
hunting (Nikolskiy, Pitulko, 2013). Getting mammoth 
ivory, which was used to make weapons, was one of 
the main goals of hunting (Pitulko, Pavlova, Nikolskiy, 
2015). Therefore, the sites evidencing human habitation 
during the Paleolithic are usually associated with large 
clusters of faunal remains, the most famous of which are 
Berelekhskoye (Vereshchagin, 1977; Pitulko, Basilyan, 
Pavlova, 2014; Pitulko, Pavlova, Basilyan, 2014) and 
one of the localities of the Yana complex (Basilyan 
et al., 2011). In recent decades, several paleontological 
sites have been discovered, including those containing 
archaeological materials (Cheprasov et al., 2015; 
Dyakonov et al., 2020; Kandyba, Dyakonov, Pavlov 
et al., 2020; Kandyba, Zotkina, Pavlov et al., 2022; 
Pavlov, Suzuki, 2020). In general, in the Arctic zone 
of Northeast Asia, relatively few Stone Age sites of 
the Late Pleistocene and Early Holocene have been 
found (Pitulko et al., 2015; Pitulko, Pavlova, Nikolskiy, 
2017; Pitulko, Pavlova, 2019). For that reason, isolated 
indicative fi nds from this region—animal bones with 
traces of anthropogenic impact—are important for 
science, and provide solid grounds for establishing the 
earliest evidence of ancient human habitation in this 
region (Pitulko et al., 2015; Pitulko, Pavlova, Nikolskiy, 
2017; Pitulko, Pavlova, 2019); the same is true for 
solitary artifacts marking the zone of human activity in 
the region during the periods corresponding to MIS 3 
and 2 (Kandyba, Grigoriev, Tikhonov et al., 2015; 
Kandyba, Fedorov, Dmitriev et al., 2015).

The technology of production of ivory implements is 
quite specifi c. S.A. Semenov (1957: 180–184, fi g. 74–
76), a Soviet scholar, was among the fi rst archaeologists 
to pay special attention to this aspect. Experts studied 
the sequences of chaîne opératoire in preparing tool 
blanks (Gerasimov, 1941; Filippov, 1978; Khlopachev, 
2006; Khlopachev, Girya, 2010; Tartar, White, 2013), 
and techniques of the manufacture of personal ornaments 
(Otte, 1974; Poplin, 1995; White, 1993, 1997). The most 
amazing collection of ivory artifacts from the Arctic zone 
of Northeast Asia has been reported from the Yana sites 
(Pitulko, Nikolskiy, Girya et al., 2004; Pitulko et al., 2012; 

Pitulko, Nikolskiy, Basilyan et al., 2013; Pitulko, Pavlova, 
Nikolskiy, 2015). Some objects discovered outside the 
stratigraphic context provide information about the 
cultural and chronological range of their manufacture and 
use. These artifacts are studied in terms of mammoth tusk 
processing techniques and use-wear.

The points found in 2016 in the Ust-Yansky District 
of the Republic of Sakha (Yakutia) (hereinafter RS(Y)) 
(Grigoriev et al., 2017) were subjected to use-wear 
analysis. A double-slotted point was discovered by local 
residents of the Tumat village, Ust-Yansky District 
RS(Y), in the tundra zone, on the bank of the Krestyakh 
River (a tributary of the Syalakh River) (71°14′10.86′′ N, 
140°1′39.68′′ E). A fragmented rod-shaped point was 
found by local residents of the Kazachiye village, Ust-
Yansky District RS(Y), at the Yana mammoth cemetery 
in the lower reaches of the Yana River (70°43′25.25′′ N, 
135°24′47.62′′ E). In 2017, the artifacts were deposited 
at the Mammoth Museum of the Research Institute of 
Applied Ecology of the North of the Ammosov North-
Eastern Federal University, where they are recorded as 
MM-A18 and MM-A19.

This article provides the results of the cultural and 
chronological attribution of the mammoth ivory artifacts 
found outside the stratigraphic context, carried out using 
an integrated approach.

Methods

The ivory points have been subjected to technical-
typological, experimental-traceological*, and radiocarbon 
analyses. The manufacturing techniques and types of the 
items—the main characteristics for cultural attribution—
have been analyzed by technical-typological methods. 
This reveals deviations in behavior and raw material 
selection that emerged during adaptation to a particular 
environment by convergence, or due to migration 
flows. Points with specific technical and typological 
characteristics should occur in stratifi ed sites that are close 
(or supposedly close) in age and similar in cultural and 
technological features.

The basic technical operations involved in the 
manufacture of the items have been reconstructed by 
the experimental-traceological method (Semenov, 1957; 
Keeley, 1980).

The study of artifacts was carried out in stages and 
involved an assessment of the state of preservation of the 
items, a preliminary examination using a stereoscopic 

*Traceology includes analysis of not only functional 
(use-wear), but technological aspects of archaeological 
artifacts, including evidence of production and utilisation, 
and post-depositional or other natural alteration, among other 
parameters.
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microscope to identify use-wear signs, their comparison 
with published data, and a small series of experiments 
aimed at identification of basic techniques of tusk 
processing with stone tools. The fi nal stage of the work 
involved a detailed study of artifacts using a microscope at 
low (up to ×50) and high (from ×50 to ×300) magnifi cations 
in order to interpret the use-wear traces on the artifacts.

The analysis was carried out using an Olympus SZX7 
stereoscopic microscope (×8 to ×56) and an Olympus 
BHMJ metallographic microscope (×50 to ×300). 
Photographic recording of artifacts and use-wear signs on 
their surfaces was carried out by a Nikon D750 full-matrix 
camera; macro- and microfeatures were recorded remotely 
from microscopes using Nikon Pro Camera Control 
software. To obtain the best resolution photographs, the 
stacking technique was used (taking multiple images 
at different focus distances); combining of stacks was 
carried out using the Helicon Focus software.

For a proper interpretation of the traces on the ivory 
points, we used the published fi ndings (Villa, d’Errico, 
2001; Maigrot, 2003; Mazza et al., 2014; Haynes, 
2017; Augustin et al., 2019; Thun Hohenstein, Gargani, 
Bertolini, 2020). The monograph by G.A. Khlopachev 
and E.Y. Girya “Secrets of Ancient Bone Cutters of 
Eastern Europe and Siberia: Techniques for Processing 
Mammoth Tusk and Reindeer Antlers in the Stone Age 
(Based on Archaeological and Experimental Data)” 
(2010) was taken as a main reference publication.

Notably, the traces of processing can be reliably 
classified into three main categories (technological, 
functional, and post-depositional), but not on all the 
artifacts. This concerns the objects with an unknown 
context of occurrence. Therefore, the origins of some 
traces can only be hypothesized.

The chronological position was established through 
the radiocarbon analysis of the samples that were drilled 
out from the inside of the points. Chemical preparation of 
the samples was carried out in the Laboratory for Isotope 
Research of the Institute of Archaeology and Ethnography 
SB RAS. Fragments of bone samples were washed with 
distilled water, dried at room temperature, and ground into 
powder using a FreezerMill cryogenic homogenizer. After 
this, the powder of each sample was placed into the cell of 
an ASE350 automatic extractor, washed with methylene 
chloride at room temperature once, and then dried. At the 
following stage, the bone powder was demineralized by 
treating it with a 0.5 M aqueous solution of HCl at room 
temperature and washing with water up to pH = 7, then 
the powder was treated with a 0.05 M aqueous solution 
of NaOH at room temperature for 15 minutes, washed 
with distilled water up to pH = 7, and was re-treated 
with a 0.5 M HCl solution at room temperature for 30 
min. After this, the powder was washed with distilled 
water up to pH = 3 and kept at this acidity and 70 °C for 
12 hours. Then the solution was separated from the 

sediment by centrifugation on an LMC-3000 device at a 
speed of 3000 rpm for 3 minutes; the solution was placed 
into test tubes, centrifuged again at 14,500 rpm for 70 min, 
separated from the sediment, and dried at 70 °C to get 
collagen powder.

The next stage was the procedure of graphitization 
of collagen at AGE-3, pressing each 1 mg of carbon 
into targets, which were subjected to radiocarbon 
analysis at the unique scientific device “Accelerator 
Mass Spectrometer of the Institute of Nuclear Physics 
SB RAS”. In addition to research samples, standard 
samples of oxalic acid OxI and sucrose ANU were also 
subjected to the graphitization procedure. The relative 
content of 14C/13C radiocarbon in research samples was 
calculated as the average of two parallel graphite targets, 
and normalized by the 14C/13C content in the standards.

Materials 

Artifact 1 is a fragmented, slightly curved rod-shaped 
head of a spear or dart, with a total length of 75 cm. Three 
fragments of the item were found; two of them (2, 3) can 
be refi tted (Fig. 1). The fragment between parts 1 and 2 
is missing.

Fragment 1 (distal) (Fig. 1, A, 1) is the largest 
(ca 39 cm) in the set. The tip is slightly damaged, possibly 
owing to post-depositional processes, because this is the 
most fragile part (Fig. 1, B, a). The proximal part is also 
damaged; the spalls are visible on both sides (Fig. 1, 
B, e). The surface of the cementum layer of the tusk is well 
preserved (Fig. 1, B, b).

Traces of planing are present on almost the entire 
surface of the fragment: long transverse, most often 
parallel or intersecting at an acute angle, overcuts of 
the tusk’s surface (Fig. 1, B, c, d; 2, a, b). Moreover, 
these grooves are considerably long and continuous, 
which indicates the use of a tool with a handle, possibly 
a two-handed tool (Khlopachev, Girya, 2010: 104, 
fi g. 130–131). Starting from the medial part, the surface 
is “stepped” and overlapped by planing marks. In the 
proximal part, there are series of transverse, oblique, 
linear parallel traces, concentrated on several surfaces 
that form the round shape of the item (see Fig. 1, B, e). 
This combination of signs suggests the hewing of small 
longitudinal sections and the subsequent abrasion of the 
surface. Since, near the proximal edge, there is an obvious 
overlap of these oblique marks by planing (see Fig. 1, 
B, f), it can be concluded that the preform was fi rst hewn, 
then the resulting faces were fl attened by abrasion (see 
Fig. Fig. 2, c–f); the fi nal stage of smoothing involved 
planing (see Fig. 1, B, f, g; 2, a, b). Moreover, the fi nal 
operation was carried out from the tip and continued in 
the medial part. The cementum layer shows planing marks 
mainly in the distal part, closer to the tip (see Fig. 1, B, b). 
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The boundaries of the cementum layer in other sections 
are very even and straight.

Fragment 2 (medial) (see Fig. 1, A, 2). Negative scars 
in the distal part are on the side of the cementum layer (do 
not refi t with fragment 1), those in the proximal part are 
on the side of the prepared surface (refi t with fragment 3).

The boundaries of the cementum layer are quite 
distinct, with the exception of the left edge in the medial 
part, damaged by two removals. The prepared surface 
shows characteristic longitudinally oriented faces, 

forming a rounded shape. The boundaries of almost all 
the faces are uneven, but well-fl attened by abrasion, which 
is suggested by the transversely and diagonally oriented 
short parallel linear marks. Thus, the preform was hewn 
and then subjected to abrasion in order to fl atten and 
smooth the surface. Linear marks along the entire length 
of the fragment, on each surface, are almost always 
oriented in the same direction. A change in the orientation 
of abrasion (scraping) marks is noted only in areas where 
the artisan, having completed the cutting off of one face, 

Fig. 1. Rod-shaped point.
A: 1–3 – general view of fragments; B: a – damage at the tip of fragment 1 (×20 magnifi cation); b – traces of planing, partially 
extending to the area with cementum layer on fragment 1 (×20 magnifi cation); c, d – traces of planing on fragment 1 (×20 and 
×40 magnifi cation, respectively); e – combination of traces of abrasion of the hewn surface and traces of planing, a negative scar in 
the proximal part of fragment 1 (×8 magnifi cation); f, g – combination of traces of scraping and planing, including mutual overlaps 
in the proximal part of fragment 1 (×10 magnifi cation), h – change in the orientation of traces of abrasion (scraping) of the hewn 
faces of fragment 3 due to a change in the position of the processed blank (×10 magnifi cation); i, j – differently oriented traces of 

scraping of hewn sections of the blank on fragment 2 (×10 and ×20 magnifi cation, respectively). Photo by L.V. Zotkina.
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began to work on the other face; when the position of 
the item changed, the direction of the traces changed 
slightly (see Fig. 1, B, i, j). This suggests the use of a 
suffi ciently large abrasive tool, which ensured contact 
of its active part with the processed surface along 
almost the entire length of each face, rather than along 
its particular parts.

Fragment 3 (proximal) (see Fig. 1, A, 3). Negative 
scars are observed in the proximal and distal parts. 
The distal part refi ts with fragment 2, although even 
in the section where the edges of the two fragments 
fi t one another, a small facet of removal is visible 
on the side of the cementum layer, whose negative 
is recorded lower in the same section. In the distal 
part, the removal facet is on the side of the cementum 
layer; in the proximal part, on the treated side.

Identical hewing scars fl attened by scraping are 
noted. However, closer to the proximal end, more 
pronounced stepped effect and solitary negative 
hewing scars are recorded on the surface of the 
fragment (Ibid.: 119, fi g. 153–155) (Fig. 1, B, h). 
In addition, the right edge (from the side of the 
cementum layer) shows a stepped surface caused by 
hewing; the tool moved from the tip to the proximal 
end. Closer to the proximal part, a large and deep 
dent is noted on the prepared surface, which covers 
the signs of working; its edges were not fl attened or 
smoothed during scraping. The dent occurred most 
likely accidentally and was not associated with deliberate 
working, although the shape of the dent resembles the 
trace from a chopping tool.

Artifact 2  is a well-preserved slotted point, 
56 cm long (Fig. 3, A, 1). It shows rare and minor fresh 
scratches that may due to transportation. The proximal 
part is fragmented, a “tongued” negative scar is observed, 
which is most often interpreted as a breakage during tusk 
deposition in frozen soil (Ibid.: 96, fi g. 115). The surface 
reveals a series of rather deep scratches, which may also 
be associated with post-depositional processes (Fig. 3, 
B, g, h). A bright polish with irregular linear traces of 
various sizes and directions (Fig. 4, a, b, e, f) is noted 
over almost the entire surface of the artifact and is a sign 
of intense polishing at the fi nal stage of processing. An 
intense polish is also observed along the edges of the slots, 
but currently it is not possible to distinguish between the 
polishing at the fi nal stage of the artifact’s processing 
and the use-wear traces. Two zones of black deposit are 
visible in one section along the edge of the point (see 
Fig. 3, B, c, d); perhaps these are the areas bearing the 
remains of the adhesive substance that fastened the 
microliths constituting the working edge.

A small damage was noted at the tip of the point; the 
damaged area was polished in the same way (see Fig. 3, 
B, b) as the entire item (see Fig. 4). This slight unevenness 
could have appeared on the tip during manufacture or use.

In addition to random minor scratches, there are some 
deliberate longitudinal engraved lines on the surface of 
the artifact (see Fig. 3, B, a). On the outer (convex) 
surface of the item, several thin lines made mostly with 
one reverse movement (cutting) are observed, forming 
an ornament of fi ve “arrows” (Fig. 5, B); the arrows 
alternately extend to the right and left from the central 
line. In the area of “arrow” 4 (the second arrow from 
the tip), the central line turns into a crack (Fig. 5, B, 4a, 
4b). Thus, the “arrow” closest to the tip runs from this 
crack rather than from the central line (Fig. 5, B, 5a, 
5b). The “arrows” are formed by three lines (see, e.g., 
Fig. 5, 1b). First, a central line was engraved “running” 
from the main line stretching along the entire item; 
then two short notches were made, which were drawn 
from one point in opposite directions (longitudinally 
and transversely to the axis of the item), forming an 
arrow. The peculiarity of the ornament is due to the 
texture of the material. Longitudinal lines were drawn 
easily and did not change the trajectory planned by the 
artisan, because it followed the texture of the material. 
Transverse notches sometimes turned out with small 
fractures or parasite lines, which could occur owing to 
a greater resistance of the material, when the movement 
of the working part of the tool was directed against the 
fi bers. This fi ne ornamentation was more visible on the 
fresh surface of the tusk than it is today.

Fig. 2. Rod-shaped point.
a, b – traces of planing on fragment 1 (×50 magnifi cation); c, d – traces 
of abrasion (scraping) of hewn sections on fragment 3 (×100 and ×50 
magnifi cation, respectively); e, f – traces of abrasion (scraping) of hewn 
sections on fragment 2 (×50 and ×100 magnifi cation, respectively). Photo 

by L.V. Zotkina.
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Fig. 4. Polished sections on the slotted point.
a – at the tip (×100 magnifi cation); b–d – along the edges of the slots in various areas 
of the item, on the inner and outer sides of the slots (×100, ×50 and ×50 magnifi cation, 

respectively). Photo by L.V. Zotkina.
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Fig. 3. Slotted point.
A – general view of the artifact in four projections; B: a – polishing and a series of longitudinal linear marks at the tip (×12.5 
magnifi cation); b – smoothed tip of the point (×56 magnifi cation); c, d – slot retaining the remains of black presumably organic 
substance (×40 magnifi cation); e, f – polished surface in the medial part, typical of the entire item, and fi ne engravings on the outer 
side (×10 and ×32 magnifi cation, respectively); g, h – negative scar in the proximal part of the item and macrophoto of scratches 

on the negative scar (×16 magnifi cation). Photo by L.V. Zotkina.

Results

Technological characteristics

The technique of cutting slots made it 
possible to produce a long blank for the rod-
shaped point and to retain the cementum 
layer surface (Ibid.: 120, fi g. 97, 160); but 
in the region, the artisan most often used 
the wedging technique for such purpose 
(Pitulko, Pavlova, Nikolskiy, 2015). When 
the long longitudinal tusk-fragment was 
produced, the surface without a cementum 
layer was hewn out to round the shape in 
the cross-section; at that stage, a stepped 
relief was formed. To smooth it out, the 
surface was processed with an abrasive tool 
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(see Fig. 2, c–f). Grinding movements, most often oblique, 
were performed across the long axis of the workpiece. 
The abrasive surface was rather large, which ensured its 
contact with the treated faces simultaneously over almost 
the entire workpiece. The item was gradually rotated so as 
to smooth out each face. The fi nal stage of processing was 
planing (see Fig. 2, a, b): it was presumably carried out 
with a two-handed tool, which made it possible to work 
out fairly extended areas of the surface, from the tip to the 
medial part. The cementum layer was planed only at the 
tip. Judging by the fact that smoothing by scraping and 
planing of the hewn areas was not completed, the item is 
an unfi nished blank. The fi nal stage of processing probably 
involved polishing. Fragmentation of the point could 
have occurred as a result of cryogenic deformations in 
sediments, which assumption is supported by the transverse 
fracture that separated fragments 2 and 3.

The morphological features of the slotted point 
suggest wedging of the tusk or sawing through the 
slots, with the subsequent separation of the longitudinal 
fragment from the main body of the tusk. It is possible that 
the item was not unbended, but was used in its original 
curved form. However, available parallels suggest that 

the blank was most likely undended by soaking and 
fastening it in a log groove under pressure*. After that, 
the blank was fl attened by planing, and the entire surface 
was smoothed. Two slots were cut at the sides. Traces of 
planing and, especially, of primary fragmentation to get 
a blank have not been recorded, because these processes 
preceded the polishing. At the fi nal production stage, the 
item was polished, probably with a soft material, such as 
leather/hide with addition of fat.

Radiocarbon age and available parallels

The radiocarbon age of the rod-shaped point is 32,858–
32,143 BP (GV-03658), that of the slotted point, 14,236–
14,094 BP (GV-03659)**, i.e., the items belong to the 

Fig. 5. Photo of slotted point (A), tracing of the ornament (B), photos of the elements (C).
1 a, b – the fi rst “arrow” from the bottom, consisting of three fi ne engraved lines connected to a central longitudinal engraved 
line running along the entire outer side of the point (×10 and ×25 magnifi cation, respectively); 2 a, b – the second “arrow” from 
the bottom (×10 and ×25 magnifi cation, respectively); 3 a, b – the third “arrow” from the bottom (×10 and ×16 magnifi cation, 
respectively); 4 a, b – the fourth “arrow” from the bottom, connecting to the central engraved line running under the crack (×10 and 
×25 magnifi cation, respectively); 5 a, b – the fi fth “arrow” from the bottom, running under the crack (×10 and ×32 magnifi cation, 

respectively). Photo by L.V. Zotkina.
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  *The descriptions of methods for unbending tusk blanks 
were suggested on the basis of experimental data (see (Filippov, 
1978; Khlopachev, Girya, 2010: 82–89, fi g. 96–109)).

**The initial radiocarbon values (28,363 ± 139 BP and 
12,269 ± 36 BP, respectively) were calibrated in OxCal 4.4 
software, IntCal20 calibration curve, 68.3 % confi dence interval.
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periods of MIS 3 and 2. Long ivory blanks, as well as the 
evidence of their production at that time, occur widely in 
Arctic Siberia (Pitulko, Pavlova, Nikolskiy, 2015; 2017: 
134–135, fi g. 7). Among the fi nds, the most noteworthy 
is a series of the Yana osseous items revealing the chaîne 
opératoire from the initial processing of raw material 
to the final stages of tool shaping. This technology 
involves longitudinal splitting and unbending of the 
tusk, processing of the resulting blanks, and production 
of rods with rectangular cross-sections. The method 
of longitudinal wedging and, probably, the technology 
of extraction (groove-and-splinter technique), used 
in production of long blanks, can be considered the 
main techniques of longitudinal splitting of complete 
tusks. Long blanks for the manufacture of rods for 
spears and darts produced by these techniques are 
typologically close to the Yana and Berelekh ivory 
artifacts (Vereshchagin, 1977; Pitulko, Pavlova, 
Nikolskiy, 2015). Evidence of the use of the longitudinal 
splitting technique in blank production is recorded at the 
sites dating to the turn of the Pleistocene and Holocene, 
such as Urez-22, Ozero Nikita, Ilin-Syalakh (Pitulko, 
Basilyan, Pavlova, 2014). Parallels to the slotted point 
are recorded among the fi nds from Zhokhovo (Pitulko, 
1998), which are close to the artifacts in question in 
their radiocarbon age, although the ivory resource at 
this site was insuffi cient owing to the reduction of the 
mammoth steppe biome at the turn of the Pleistocene and 
Holocene (Pitulko, Kasparov, Pavlova, 2018). Notably, 
the ornament in the form of a series of “arrows” noted on 
the slotted point has not yet been recorded on any other 
fi nds from the region.

The extensive use of mammoth ivory in the Arctic 
zone of Northeast Asia is evidenced not only by the 
artifacts from archaeological sites, but also by isolated 
signifi cant fi nds. These are the cores made of mammoth 
tusk from the Novaya Sibir Island; a mammoth ivory 
debitage discovered near the village of Zyryanka on the 
Kolyma River (Pitulko, Pavlova, Nikolskiy, 2015); and 
mammoth ivory debitage, as well as bones of mammoth, 
bison, and horse, fragmented by humans, at the Irelyakh-
Siene site (Cheprasov et al., 2015). Thus, we assume the 
existence during the Late Pleistocene and Early Holocene 
in Northeast Asia of a vast territory inhabited by ancient 
populations having technologically and typologically 
similar osseous industries and common raw-material 
preferences.

Conclusions

Many Upper Paleolithic sites in Northern Eurasia contain 
hunting osseous tools that suggest the emergence of an 
effective technology of making tools from mammoth 
ivory and the adaptation of this technology to various 

climatic fl uctuations. For the ancient hunters settling in 
the mammoth steppe, this animal was one of the main 
vital resources, the effective use of which is confi rmed 
by fi nds—animal bones with fragments of ivory weapons 
stuck therein (Pitulko, Nikolskiy, Basilyan et al., 2013) 
and fragments of stone points presented in osteological 
collections (Nikolskiy, Pitulko, 2013). The Upper 
Paleolithic archaeological sites are often situated near 
concentrations of faunal remains. The evidence of the 
hunting practices of ancient populations provided at 
such localities as Sopochnaya Karga (Pitulko, 2016) and 
Lugovskoye (Zenin et al., 2006) indicates the effective 
development of hunting tactics based on the use of 
projectile weapons, ensuring successful exploitation of 
the fauna of open landscapes of the former Holarctic 
tundra-steppe zone. Other archaeological complexes—
Malta (Sitlivy, Medvedev, Lipnina, 1997), Afontova Gora 
(Astakhov, 1999), and Sungir (Bader, 1998; Soldatova, 
2014)—have no concentrations of paleontological 
material, although the remains of the mammoth fauna 
and hunting tools, personal ornaments, and symbolic 
items made from ivory were found at the sites. These 
finds suggest widespread technologies of processing 
ivory, as well as antler and bones from other mammoth 
fauna species. In fact, interaction between humans and 
mammoths is a fundamental characteristic of a great part 
of the Upper Paleolithic in northern Eurasia. Therefore, 
studies of the features of initial settlement and the history of 
human paleopopulations in the changing paleoecological 
conditions of North Asia in the Late Pleistocene, as well 
as the use of mammoth megafauna as a resource base by 
Paleolithic hunters, provide important information on 
the development of the early human populations of this 
region; the subsistence strategies of Northeastern Asian 
hunters can be considered an almost global example of 
human adaptation to extreme conditions.
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An Early Neolithic Bone and Antler Industry of Rakushechny Yar 
on the Lower Don: 

Technological Strategies and Functional Context

The Early Neolithic site of Rakushechny Yar on the Lower Don evidences successive peopling of the coastal zone 
in the 6th millennium BC. Analysis of faunal remains, toolkit, and limited technological contexts suggest seasonal 
orientation of the site shown at least at the early stages. We present the results of the analysis of the Early Neolithic 
bone tools from Rakushechny Yar layers 23–11 of excavation I, and assess their place in the context of bone industries of 
the contemporaneous archaeological cultures. The collection is dominated by points. Despite the variable morphology, 
their preforms and manufacturing techniques are rather standard. Apart from points, two spatula-like tools and two 
specimens with beveled edges, made from red-deer antler, were found. A limited typological and functional set reveals 
a peculiar subsistence activity. The traceological analysis has highlighted a stable series of tools for working skins 
and processing coarse vegetable materials (possibly for basket weaving). Spatula-shaped tools were likely destined 
for processing mineral materials such as ceramics. Certain typological and technological parallels are found in the 
Northern Caspian and the Lower Volga regions, but especially in the Southern Caucasian Neolithic (Aratashen-
Shulaveri-Shomutepe) traditions possibly originating from those of the Levant and Zagros.

Keywords: Early Neolithic, bone industry, Rakushechny Yar, technological traditions, functional context, traceology.

Introduction

Rakushechny Yar, in the Lower Don region, is a 
multilayered Neolithic site showing a unique preservation 
of Early Neolithic complexes. From the 1960 to 1970s, 
several trenches and excavations I–V were established; of 
these, excavation I is the most representative for studying 
the Early Neolithic layers 23–11 (Fig. 1) (Belanovskaya, 
1995), dating back to ca 5600–5400 BC (Bondetti 
et al., 2021).

Spatial distribution analysis shows a change in the 
structure of the site from seasonal settlements of the 

coastal zone with small household areas, sometimes 
paved with shell valves (layers 23–18), to residential 
structures with clay paved fl oors, ground hearths, and 
plastered walls/roofs, as well as utility structures (layers 
17–11) (Dolbunova et al., 2021). The Neolithic collection 
contains a functionally limited and rather uniform set of 
bone and stone implements and pottery. Stone items are 
dominated by blanks and ready-made tools brought to 
the site. Clay vessels were probably made in situ, some 
of which were used for processing products of aquatic 
origin, possibly for preparing fi sh glue (Bondetti et al., 
2021; Dolbunova et al., 2020).
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We present the analytical data on the technology, 
morphology, and functions of bone and antler items 
from the Early Neolithic layers 23–11 of excavation I, 
and the possible influence of the highly specialized 
orientation of the site on the toolset. These materials are 
considered to be of particular value for understanding 
the processes of distribution of the most ancient Early 
Neolithic cultures in the south of Eastern Europe and 
identifi cation of their origins.

Materials and study methods

The collection of bone items includes 40 tools, six waste 
products, and three blanks; that of antler items, three tools. 
The largest number of bone implements was found in 
layers 13 and 11 (see Table). The tools were manufactured 
on long bones, mainly metapodia and ribs of small 
ruminants and large ungulates (mostly red deer). One tool 
is made from a bird bone. Faunal remains from excavation I 
show the same set of animal species (Belanovskaya, 
1995: 151).

Technological and functional analyzes were based on 
the principles developed by S.A. Semenov. The functions 
of tools are reconstructed on the basis of traceology—the 
study of macro- and microtraces resulting from the use of 
tools, and comparing them with traces on experimental 

specimens (Semenov, 1964). The surfaces of the products 
were examined using a Leica EZ4 binocular and an 
Olympus BHMJ microscope with ×10 / 0.30 UMPlanFI, 
×20 / 0.40 LMPlanFI lenses and additional LED lighting, 
based on the analysis of acetate imprints of the objects. 
The photographs were taken with a Canon EOS 550D and 
processed by Helicon Focus 7.6.3 software.

Description of tools: 
manufacturing technology and morphology

Bone tools. The majority of the bone tools are points 
(Fig. 2); more than 80 % of the assemblage (n=39). 
Many points are fragmented; only their distal ends have 
survived. The dimensions of complete points range from 4 
to 12 cm. On the basis of technological (for a description 
of the blank preparation technique, see: (Maigrot, 2003: 
79–83)) and morphometric criteria (shape and cross-
section), the points have been classifi ed into six groups 
(see Table).

Group 1 (n=9; layers 21, 20, 12, and 11). The points 
were made on bone flakes—diaphyseal fragments of 
long bones or fragments of ribs of small ruminants 
(Fig. 3, 12, 16; 4, 8, 10, 12; 5, 7, 9, 11, 14). The blanks 
were produced through percussion fl aking; the lateral 
edges were processed by grinding covering a part of the 

Fig. 1. Location of Rakushechny Yar, with excavations and clearings indicated (numbering after 
(Belanovskaya, 1960, 1962, 1965, 1977, 1995)).

a – coastline in the 1960s; b – forest; c – sand; d – meadow; e – excavation I (1012 m2); f – trench in the area of 
excavations I and II.

0 50 mа

b

c

d

e

f



Y. Maigrot, A.N. Mazurkevich, and E.V. Dolbunova / Archaeology, Ethnology and Anthropology of Eurasia 51/4 (2023) 35–44 37

surface. The outlines are often uneven, without any 
specifi c cross-sectional standard.

Group 2 (n=4; layers 14, 13, and 11). The points 
were made on halves of the ribs of small ruminants 
(see Fig. 3, 1; 4, 6, 9; 5, 15). They show symmetrical 
edges and fl attened cross-section. Ribs were grooved; 
the resulting blanks were ground all over the length.

Group 3. Large points (two pieces from layer 13; 
one piece from layer 12) were made from red-deer 
metapodium, divided lengthwise into two parts by 
grooves (see Fig. 3, 8, 10; 4, 7). The points were 
processed by grinding. One point is complete, with 
preserved epiphysis.

Group 4 (n=7; layers 13 and 11). The large points 
were made on wide blanks from metapodia split along 
cut grooves, and completely processed by grinding. 
The points are symmetrical; their cross-sections are 
oval or rectangular (see Fig. 3, 9, 11; 4, 3, 4; 5, 2–4).

Two fragments of pointed tools cannot be precisely 
attributed to group 3 or 4 owing to the lack of a 
suffi cient number of distinctive features (see Fig. 4, 
1; 5, 6). These tools were fashioned on a diaphysis 
divided lengthwise into two parts along the prepared 
grooves.

Group 5. Thin points on long blanks extracted 
from the diaphyses of long bones. Specimens of 
this typological group were recovered throughout 
the profi le (layers 20, 16, 14, 13, 11; see Table). The 
points have sub-square or sub-circular cross-sections, 
ranging in size from 0.4 to 0.8 cm (see Fig. 3, 2, 3, 
6, 14, 17; 4, 2; 5, 5, 8, 10, 12, 13, 17). They show 
thorough preparation and complete modifi cation, so 
that in most cases it is diffi cult to identify the bone 
used and the manufacturing technique. However, the 
features of some specimens (see Fig. 5, 1) suggest 
that the blank could have been produced from a large 
ruminant (probably, a red deer) metapodium, divided 
longitudinally into several parts (four or more). The 
bone was then subjected to fl at abrasive processing 
until the medullary canal disappeared and a solid 
cortical rod with epiphysis (see Fig. 3, 3, 6; 4, 2; 5, 
5, 8, 10, 12) or without it (see Fig. 3, 2, 14, 17; 5, 17) 
was produced. Epiphysis may have been removed by 
cutting or sawing, as evidenced by some of the waste 
products. The proximal part was completely ground to 
produce a rounded shape. Three points (layer 11) were 
decorated (see Fig. 5, 5, 10, 12) by a zigzag, or parallel 
or intersecting lines made by a fl int tool.

Group 6. The points were produced on complete 
bones (n=2): on a long bone of a bird (layer 13; see 
Fig. 4, 5) and on a rib of a small ruminant, possibly a 
roe deer (layer 11; see Fig. 5, 16). The working edge 
was shaped through longitudinal scraping.

The only beveled piece is represented by a distal 
fragment (layer 14; see Fig. 3, 5). The tool was made 
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from the diaphysis of a red deer’s metapodium (the 
technique is undeterminable). The cutting edge was 
prepared through double-sided grinding. It is straight in 
side view, reaching 1.5 cm.

Antler tools. Two spatula-shaped items are oval 
decorated blades (layer 14, 11; see Fig. 3, 4; 4, 11). Shaping 
eliminated traces of primary manufacturing. The ornament 
consists of lines or small rounded indentations arranged in 
rows or groups, which run parallel at the ends and middle 
parts of the exterior surfaces of the items. Sets of shorter 
notches occur on the side edges. The lines were made with 
a fl int tool. The interior surfaces of the indentations shows 
concentric circles, indicating the use of a bow-drilling 
technique with an inserted fl int tip (see Fig. 4, 11).

The item with a beveled edge was made from the 
basal part of a red deer’s antler (layer 11). This tool 

was produced on shed antlers that fell during 
molting. The antler beam was cut crosswise 
(the technique is undeterminable), and a round 
hole was made in it, probably for a handle. The 
beveled edge was formed in the course of the 
tool’s use.

Functions of the tools

Most of the tools have not retained their working 
surfaces; many of them are eroded, which may 
be due to unstable burial conditions—recurrent 
drainage of the layers (Dolbunova et al., 2020). 
Therefore, it was possible to analyze only a 
small number of the recovered tools (n=20); 
the functional category was identified for 
only 11 of them (see Table).

Skin processing. Use-wear traces typical of 
skin working have been noted on six points: 
four of them were used for piercing (see Fig. 3, 
10; 4, 5; 5, 8), and two, for perforation 
(reciprocating movement) (see Fig. 3, 2; 5, 
10; 6, 1, 4). The length of the working part, 
which determines the tool’s movement, does 
not exceed 1 cm. This assumes working on 
skin that was not too thick. Three such tools 
belong to group 5, the others, to groups 1, 3, 
and 6 (see Table).

Processing of plant materials. This category 
includes four points (groups 1, 4–6) and a 
single tool with a beveled working edge (see 
Table). The points bear traces characteristic 
of working with medium-rigid plants: for 
example, for weaving baskets (see Fig. 4, 4; 
5, 14, 16; 6, 2, 5). These tools are fl at in cross-
section and much larger than those used for skin 
processing. Use-wear traces cover the entire 

surfaces of some of these tools, which suggests long-term 
and extensive use of the points.

Woodworking. A bone tool with a beveled front edge 
was used for woodworking (Fig. 6, 3). Its proximal part 
shows a fracture resulting from bending, which may 
indicate the presence of a handle.

It was impossible to establish use-wear traces on 
the deer-antler item because of the poor preservation 
of its surface. However, the presence of a blunt cutting 
edge with slight chipping and depressions in the spongy 
tissue, associated with removals from the inner side 
of the working surface, and comparison of these signs 
with the results of traceological analysis of similar tools 
from other collections (Jensen, 1991, 2001; Maigrot, 
2003: 150–154; 2004) suggest its use as an adze for 
woodworking.

Fig. 2. Morphological groups of bone points.
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Fig. 4. Bone and antler tools.
1 – point fragment; 2 – thin point from cortical blank 
(group 5); 3, 4 – thin points from cortical blank (group 4); 
5 – point on a complete long bone of a bird (group 6); 
6, 9 – points on half rib (group 2); 7 – point on 
metapodium half (group 3); 8, 10, 12 – points on 
bone fl akes (group 1); 11 – spatula-shaped tool. 1–6 – 

layer 13; 7, 8 – layer 12; 9–12 – layer 11.

Fig. 3. Bone and antler items.
1 – point from a half rib (group 2); 2, 3, 6, 14, 17 – thin points made from cortical blank (group 5); 4 – spatula-shaped tool; 5 – beveled tool; 
7, 15 – metapodium fragments bearing traces of transversal sawing; 8, 10 – points from metapodium halves (group 3); 9, 11 – points from 
cortical blank (group 4); 12, 16 – points on fl akes (group 1); 13 – blank of an undeterminable tool from a long diaphyseal fragment. 1–5 – 

layer 14; 6–11 – layer 13; 12 – layer 21; 13–16 – layer 20; 17 – layer 16.
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Functiona l context

In layers 23–18, few bone tools were found; they were 
located at some distance from the main accumulations 
of archaeological materials, or next to fl int points (in 

layer 20). In layers 17–11, bone tools were associated 
with concentrations of fl int tools and grinding plates. 
Accumulations of bone tools did not coincide with the 
zones of concentration of faunal remains and ceramic 
fragments (Dolbunova et al., 2021: Fig. 2–7).

Fig. 5. Bone points (1–16) and an antler adze (17) from layer 11.
1, 5, 8, 10, 12, 13, 17 – group 5 (1 – preform); 2–4 – group 4; 6 – fragment (undeterminable group); 7, 9, 11, 14 – group 1; 

15 – group 2; 16 – group 6.
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In layer 11, bone points were located together 
with fl int tools (in sq. B/6 and O/6; Fig. 7). Separate 
sets of bone artifacts were found near the remains of 
three different dwellings. The points were possibly 
straightened in situ, which is suggested by the tool 
made from petrifi ed wood with a shallow groove, used 
to manufacture/modify bone items (Dolbunova et al., 
2020: Fig. 11, 2). A red-deer antler adze was found away 
from the main concentrations of fl int and bone artifacts. 
During the recent excavations, adzes were also found 
at some distance from the tool concentrations, often in 
interlayers of alluvial sand. These may be single items 
left in the coastal line.

The bone industry did not undergo signifi cant changes 
over time; the same is true for the fl int and ceramic 
complexes (Ibid.: 124–127). Possibly, this is due to the 
narrow chronological time period of the archaeological 
layers. The largest number of bone artifacts was 
found in the dwelling area of the site (layer 11). 
Their smallest number in layer 12 may be explained 

by the peculiarity of the studied area, most of which is 
occupied by the remains of stake structures (Dolbunova 
et al., 2021: Fig. 6).

Discussion

Categories of bone and antler items from the Early 
Neolithic layers 23–11, excavation I, at Rakushechny Yar, 
continued to exist up to the terminal stage of the Early 
Neolithic (layers 10–6, bottom of layer 5) (Belanovskaya, 
1995: 89–92). The points form the most numerous group 
in the collection. Tools with beveled frontal edges are 
rare—even in the upper layers only a few such items were 
found (Ibid.: 129). Spatula-shaped tools made from animal 
bones were found in layer 6. Fragments of a tortoise shell 
from excavation I (layer 10) could have also been used 
by the ancient population, as indicated by a bowl made 
from a tortoise shell with a hole found during the recent 
excavations at Rakushechny Yar (Dolbunova et al., 2020).

Fig. 6. Macroimages (×200) showing use-wear on artifacts.
1, 4 – skin perforation traces on the points from layers 14 and 13; 2, 5 – plant-working traces on the points from layer 11; 
3 – woodworking traces on the beveled tool from layer 14; 6 – clay burnishing traces on the ornamented spatula-shaped tool 

from layer 6.
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Fig. 7. Distribution of bone artifacts over the site, remains of constructions and objects in layer 11 (concentration of pottery 
fragments is marked green, that of fl int artifacts is marked gray).

1 – concentration of fragments of grinding plates and plummets; 2–4 – grinding plates; 5, 6 – grinding plates and fl int drills.
a – bone point; b – bone blade; c – bone fl ake; d – antler adze; e – bone point for skin processing; f – bone point for working with plant 

materials; g – stake and pole pits; h – charcoal pieces and ash concentrations; i – clay plastering; j – pit fi lled with shells.

The use-wear analysis revealed several tools for 
working with skin and rigid-medium plants. Points 
for skin processing have also been reported from the 
Northern Caspian and the Lower Volga regions, from the 
settlement of Baibek (Grechkina et al., 2020), and the 
site of Varfolomeevskaya (Yudin, 2004: 190). One of the 
spatula-shaped tools from layer 6 (see Fig. 6, 6) showed 
traces suggesting clay working—a microsurface in a 
small fl at area with smoothed high points, and signifi cant 
linear depressions with a rough bottom (Maigrot, 2010). 
A similar item, ornamented with incised lines, was found 
at Varfolomeevskaya (Yudin, 2004: 101). Woodworking 
tools include an antler adze and a bone bevel.

The parallels to the typological composition of the 
points and the manufacturing techniques can be found in 
the archaeological materials from the Northern Caspian 
and the Lower Volga regions; some parallels can also be 
traced in the Early Neolithic ceramics of these regions. 

Points of morphological groups 1 and 2 were widespread 
in the Near East, Central Asia, and Europe (Le Dosseur, 
2006; Stordeur, Christidou, 2008).

Despite the diversity in the morphology of the points, 
a certain similarity is noted in the types of blanks used 
and the manufacturing processes (breaking, grooving, 
extraction, bipartition, etc.). Shaping was carried out by 
abrading (longitudinal or oblique). The working parts 
of the points were recurrently sharpened by unifacial 
(rarely bifacial) scraping. These technological features 
are distinctive for bone points from the Early Neolithic 
sites of Transcaucasia (Aratashen-Shulaveri-Shomutepe 
culture, 6th millennium BC) (Badalyan et al., 2010; The 
Neolithic Settlement…, 2022: 196–199; Chataigner, 
1995: 147–170; Lombard, Chataigner, 2004; Taha, 
Le Dosseur, 2017). These sites also yielded tools with 
beveled edges, made from basal parts of deer antlers 
(Chataigner, 1995: 147–170), which represent a specifi c 
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category in the Rakushechny Yar toolkit. Traceological 
studies showed that they were used in woodworking (The 
Neolithic Settlement…, 2022: 203; Stordeur, Christidou, 
2008), as also similar tools of the Mesolithic and Neolithic 
of Central Europe (Jensen, 1991, 2001; Maigrot, 2003: 
150–154; 2004; Gijn, 2005). Implements made from deer 
antler have also been reported from the sites of the Lower 
Volga and the Northern Caspian regions, but these belong 
to sleeves (Grechkina et al., 2020) or hammerstones 
(Yudin, 2004).

The ornamentation of bone items is quite simple. The 
motifs and techniques show parallels in the materials 
of the Neolithic sites of Transcaucasia (Badalyan et al., 
2010) and the Lower Volga (Yudin, 2004: 101). The 
bone toolkit from Varfolomeevskaya, along with items 
decorated with notches and pits, contains implements 
with elaborated ornamental compositions, which are not 
represented in the Rakushechny Yar collection (Ibid.: 
93–96, 100).

Conclusions

The collection of the Early Neolithic bone and antler 
implements from Rakushechny Yar is dominated by 
points; whereas spatula-shaped items, tools with beveled 
edges, and adzes made from red-deer antler are rare. 
Similar types of artifacts were recovered from different 
layers; this suggests a narrow chronological period of 
deposition. A limited typological and functional diversity 
of the recovered tools is a particularity of this site, and 
a peculiar technological strategy of the local hunter-
gatherers (see also (Dobres, Hoffman, 1994)). Highly 
productive fishing over a short period of time and 
fi sh processing, which determined the local economic 
specifi city, led to the highly specialized toolkits and the 
absence of a full cycle of manufacturing and secondary 
working of tools. The functional niche might have been 
occupied partially by shell tools (see also (Solana, 
Gutiérrez Zugasti, Conte, 2011)). Changes have been 
recorded with the emergence of residential contexts—
the remains of clay pavements, associated with a more 
complex toolkit and a more complete technological cycle.

Several parallels to the Rakushechny Yar bone 
industry can be traced in the archaeological complexes 
of the Northern Caspian and Lower Volga regions. 
Noteworthy is the absence of common technological and 
morphological features with materials from the forest 
zone of Eastern Europe, which belong to a different 
typological and technological cultural unit (Miklyaev, 
1995; Zhilin, 1994; Maigrot, 2014). The closest 
typological and technological parallels can be traced in 
the Early Neolithic of Transcaucasia, originated possibly 
from the cultures of the Levant and Zagros (Baudoin, 
Lyonnet, Hamon, 2018; Gorelik, Tsybriy A., Tsybriy V., 

2021). These assumptions might indicate the origins of 
the Rakushechny Yar material culture, which emerged 
in the south of Eastern Europe in the middle of the 
6th millennium BC.
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Rock Art of the Ana Zaga Cave Shelter 
in the Archaeological Landscape of Gobustan, Azerbaijan

The Agisoft and 3D Studio Max software was used to study the petroglyphs of the Ana Zaga rock shelter, the 
largest in Gobustan. Stylistic features typical of various periods are described, and radiocarbon estimates for various 
cultural layers are given. Chronological stages in the evolution of rock art are defi ned. On the basis of geological data 
concerning transgressions and regressions of the Caspian Sea, the date of the fi rst human settlement of the Ana Zaga 
shelter is estimated. The species composition of extinct faunas represented in rock art is assessed. It is concluded that 
in the Neolithic and Chalcolithic, following the rise of the sea level, the rock shelter became the principal habitat. In the 
Bronze Age, after the sea level had fallen, the middle and lower terraces became suitable for living. As new landscapes 
were settled, the themes of petroglyphs changed. 

Keywords: Gobustan, Ana Zaga rock shelter, Early Mesolithic, Mount Boyukdash, rock art, AMS-dating, 
3D-modeling. 

Introduction

Gobustan is a geographical area on a plain between the 
southeastern slope of the Greater Caucasus Range and 
the Caspian Sea. Part of the archaeological landscape of 
Gobustan are rock carvings made at different times on 
the rocks of the Boyukdash, Kichikdash, and Jinghirdagh 
mountains. The archaeological complex includes about 
one thousand sites from different eras—from the Late 
Upper Paleolithic and Early Mesolithic to the turn of 
the 18th–19th centuries (Fig. 1). To date, more than 
6 thousand rock images, 40 mounds, ca 20 shelter caves, 
ancient settlements and burials, and about 105 thousand 
pieces of material culture have been discovered on its 
territory. Since 1966, Gobustan has been a state historical 
and artistic reserve. In 2007, the cultural treasures 
of this site were added to UNESCO World Cultural 
Heritage List.

The first settlements of Homo Sapiens (Taglar, 
Damdzhyly, and Yatag Yeri) on the western coast of 
the Caspian Sea, appeared ~30–35 ka BP (Azərbaycan 
Arxeologiyası, 2008: 41–42, 44, 53), and the fi rst rock 
paintings in Gobustan appeared more than 20 thousand 
years later. The sites of the fi rst settlers of Gobustan (dated 
to 15 ka BP (Rustamov, 2000: 20)) are concentrated only 
on the upper terraces (127 m a.s.l.) (Farajova, 2011: 50–
63; 2015b: 220). The petroglyphs on the ancient coast of 
the Caspian Sea determine the age of the earliest rock art 
in the region.

The fi gures executed on stones 29 and 42 (eastern 
side), as well as on the rocks on the upper terrace of 
Boyukdash and stone 49 on Kichikdash (eastern side), 
have both stylistic similarities and differences. The 
stones are natural walls, and the space between them is 
the habitat of ancient man, which can be defi ned as rock 
shelters or cave shelters.
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The rock art of Gobustan attracts the close attention 
of scholars: many science and popular-science works 
are devoted to it, and discussions on the dating and 
interpretation of individual plots and images continue. 
Recently, the petroglyphs of Gobustan have been 
studied using modern digital technologies and computer 
programs.

The most important problem of dating the Gobustan 
petroglyphs was raised in the works of the fi rst researchers 
of the archaeological complex (Jafarzadeh, 1945, 1956, 
1957, 1958, 1964, 1965a, b; 1973; Cəfərzadə, 1999; 
Rustamov, Muradova, 1974, 1975, 1976, 1984, 1986, 
2003; Rustamov, 1984, 1986a, b; 1990, 2000, 2003). 
To determine the absolute age of the images, some 
experts tried to fi nd stylistically similar analogs among 
rock paintings from other territories, often very distant 
(Formozov, 1969, 1980, 1987; Anati, 1994; Huyge, 2009, 
2013; Huyge et al., 2011).

For a long time, it was believed that the petroglyphs 
of Gobustan had already been sufficiently studied 
(Cəfərzadə, 1999; Rustamov, Muradova, 2003). However, 
the publication of many new images (Fərəcova, 2007, 
2018) led to a renewed focus on the problems of studying 
rock art in this area, and the use of advanced research 
methods for archaeological reconstructions, for example, 
AMS-dating (Farajova, 2011, 2012, 2015a, b, c).

The most significant results were obtained during 
the study of the multi-layered cave shelter of Ana Zaga, 
the largest in Gobustan. The surfaces of its stone slabs 
contain hundreds of overlapping petroglyphs, and in the 
space between these slabs, in the cultural layers, remains 
of extinct fauna have been identifi ed.

The aim of this article is to introduce the latest 
materials—images and compositions identified and 
studied by the author at the Ana Zaga site, and the results 
of the analysis using advanced methods of rock-art study, 
which were unavailable half a century ago, when the main 
monographs on the topic were published.

Materials and methods

The Ana Zaga cave shelter, formed by almost vertically 
standing large blocks of limestone up to 15 m high, 
spaced up to 5 m from each other, is located on the upper 
terrace of the Boyukdash mountain, at an altitude of 
ca 130 m a.s.l. The lower layers of the cave, at depths 
of 5, 6, and 7 m, are composed of the sediments of 
Pleistocene marine basins.

In the Ana Zaga shelter, cultural layers dating 
back to the Mesolithic, Neolithic, and Chalcolithic 
were recorded in the central and southern parts of 
the human habitation area, at the foot of stone 30 
(Аzərbaycan Arxeologiyasi, 2008: 153–156). The cave 
shelter consists of several chambers, or compartments, 

Fig. 1. Map of the Gobustan National Historical and 
Artistic Reserve.

a – Mount Jingirdag (coordinates 39T 360501 4449820); 
b – Mount Boyukdash (39T 361521 4441440); c – Mount 

Kichikdash (39T 361521 4441440).
1 – boundary of the reserve; 2 – boundary of the archaeological 
complex of rock art included in the UNESCO World Cultural 

Heritage List.

1 2

а

b
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between stones with rock images. The fi rst chamber is 
next to the cave’s entrance, on the left, at the northern 
side of stone 29. On the southern side of the rock, 
26 drawings were identifi ed, and on the northern side, 
77. Unfortunately, owing to the lack of appropriate 
conditions and equipment, the fi rst researchers of the 
site did not make graphite impressions of some of the 
petroglyphs (Cəfərzadə, 1999: 201). The use of digital 
photography and the latest 3D-modeling techniques on 
stone 29 at Ana Zaga has allowed us to discover new 
rock images: 79 fi gures on the northern side, 40 on the 
eastern side, and 12 on the southern side.

New petroglyphs from various periods were found on 
the western side of stones 30 and 31. Using the Agisoft 
software, we were able to record and copy images on this 
panel, as well as to make estampages of the petroglyphs. 
The results of radiocarbon studies and the capabilities of 
the 3D StudioMax software made it possible to classify 
these petroglyphs by periods. 

In 2015, the works on documenting the rock images 
of Gobustan began, using the Agisoft software and 
3D-technologies. Copies of images on the planes of 
Boyukdash were created in the form of electronic 
3D-models: Ana Zaga – stone 29 on the northern, 
southern, and eastern sides, Oküzler – stone 42 on the 
eastern and southern sides, as well as stones 65, 68 with 
fi gures of aurochs, hunters, and women to the east of Ana 
Zaga cave; Kichikdash: Gaya-Arasy – stones 9A, 9B, 
Jeyranlar – stone 49 on the southwestern side, Firuz – 
stone 19, etc.

In the process of digital documentation, on the 
northern side of stone 29 at Ana Zaga, a multi-fi gured 
composition was revealed: next to female silhouettes, 
there were previously unrecorded images of boats, 
aurochs, and hunters. Their photographs were taken with 
a Nikon 80D SLR camera. The Nikon 80D and Agisoft 
Photoscan, View MX2, and 3D Studio MAX software 
were used to obtain a 3D-model. When interpreting 
various categories of traces, we used the results of our 
own experimental observations (Ibid.).

To prepare the model, the panel was photographed in 
parts at a certain angle, and the images were processed 
in the View NX2 software; photos were converted into 
JPEG format. On the basis of these photographs, in the 
Agisoft Photoscan software, a model of the panel with 
drawings was built.

The experimental use of video technology and 
“animation” on stone 65 made it possible to identify, using 
the 3D Studio MAX software, a plot “narration”: women 
run away from an aurochs, and a man tries to chase the 
aurochs away.

A detailed study of the Gobustan petroglyphs involves 
radiocarbon dating of cultural layers where fragments 
broken off from panels and individual stones with 
images occur. For this purpose, ca 50 samples from the 

cave shelters of Ana Zaga, Oküzler, Ovchular, Maral, 
and Daire on Mount Boyukdash, as well as Gaya-Arasy, 
Firuz 2 on Mount Kichikdash, were sent to the Laboratory 
for Radiation-Hygienic Monitoring of the Institute 
for Hygiene and Medical Ecology of the Academy of 
Medical Sciences of Ukraine (January 26, 2010), and to 
the laboratories of the University of Waikato, Hamilton, 
New Zealand (April 13, 2010, February 23, 2011) and 
BETA Analytic Inc., Miami, Florida, USA (September 1, 
2011, September 23, 2011, July 30, 2014). On the basis 
of the radiocarbon dating data, rock art was differentiated 
by periods.

Calibrated dates of 10,430–10,240 cal BP were 
obtained for the cultural level of –270 cm in the Ana Zaga 
cave shelter.

To determine the age of the Gobustan petroglyphs, 
the remains of extinct Upper Pleistocene animals 
were studied, and geochronological data on the 
transgressions and regressions of the Caspian Sea 
were analyzed. Age estimates for bone fossils of 
animal species such as Bos primigenius boj, Gazella 
subgutturoza, Equus hemionus Pallas, Sus. scrofa L., 
Capra aegagrus, Pantera pardus L. from the cultural 
layers at Ana Zaga allowed us to determine the 
approximate date of some rock images.

According to the results of radiocarbon dating, the 
beginning of the Khvalynsk transgression dates back 
to the Terminal Late Pleistocene (almost 15–12 ka BP), 
and the end, to the Initial Holocene (9–7 ka BP), which 
coincides with the last glaciation (late stage of the Valdai 
glaciation, late stage of the Würm glaciation) of the East 
European Plain, as well as with the low level of the World 
Ocean, which was 25 m below the level of the modern sea 
(Svitoch, 2006: 22). The fl ourishing of the Gobustan rock 
art falls precisely within this period.

According to geochronological data, 14 ka BP, the 
level of the Caspian Sea was 22 m higher than the modern 
one (Arslanov et al., 2016); 14–12 ka BP, sea level ranged 
from 0 to -12 m (the modern sea level is 27 m, so the sea 
was higher by 27 and 15 m); 10 ka BP, a transgression 
occurred; 8 ka BP, the New Caspian regression began 
(Mamedov, 1997); 6 ka BP, sea level rose again by 
25 m; 4 ka BP, by 23 m; 4–2 ka BP, a regression has begun 
(The Black Sea…, 2007: 144); 17 centuries ago, a major 
transgression happened owing to rapid warming, which 
caused the melting of continental ice and permafrost, as 
well as excessive fl ooding in river valleys; the level of 
the Caspian Sea rose so much that water cascaded onto 
the low-lying lands (Svitoch, 2006). As the sea receded, 
rocks were exposed, and the ancient inhabitants of the 
Caspian region began to create petroglyphs, first on 
the upper and then also on the lower terraces. Already 
10 ka BP, when a major transgression occurred, the Ana 
Zaga cave shelter was the habitat of humans who left the 
fi rst images on the walls.
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The fi gures on the Ana Zaga walls (stones 29, 32, 
39) correspond, both in style and application technique, 
to the images on the stones deposited in cultural layers. 
In 1977, in Ana Zaga Cave, at a depth of 255–270 cm, 
a piece of rock with petroglyphs was discovered (State 
National Historical and Artistic Reserve (GNIHZ), 
Inv. No. 2418) (for sediments at this depth, there is a 
calibrated radiocarbon date of 7500–7420 cal BP). On 
the edge of the rock, part of an anthropomorphic image 
carved in deep relief is visible. Hunters on stones 29 
(northwestern side, fi gures 4, 5, 56, 57), 33 (fi gure 20) 
and 35 (fi gures 2, 3) were depicted in the same technique 
and stylistic manner. These fi gures are identical to those of 
hunters shown on a separate stone discovered at a depth of 
255–265 cm at the Kyaniza site (GNIHZ, Inv. No. 1479), 
on stone 42 (northern side, fi gure 9), and on stone 68 on 
the upper terrace of Mount Boyukdash, as well as at the 
Jeyranlar site.

Research results

Among the Early Mesolithic petroglyphs on the northern 
side of stone 29 at Ana Zaga, images of aurochs at actual 
size predominate. The most ancient of them are probably 
associated with totemic beliefs. The cult of the aurochs 

was refl ected in the epic of the Turkic-speaking Oghuz 
tribes. Images of aurochs are often accompanied by 
female fi gures in profi le.

The aurochs depicted on the rocks of Gobustan is 
most often associated with the aurochs Bos primigenius 
boj. Some images of aurochs bear indentations—traces 
of magical actions performed by ancient people to 
ensure good luck in the hunt. The cult signifi cance of 
this animal is evidenced by aurochs fi gurines deposited 
in cultural layers of various settlements on the territory 
of Azerbaijan. Several such artifacts were discovered 
in the lower layers of the Kura-Araxes culture at one 
of the ancient settlements in Geytepe (İsmayılova, 
2006).

Female fi gures hold a special place in the repertoire 
of petroglyphs on the walls of the Ana Zaga cave shelter. 
Female images are among the most attractive in the rock 
art of Gobustan. Claviform female representations carved 
in deep relief on the northern side of stone 29 (Fig. 2; 3, 
53, 54, 59–69, 71–77, 113, 114) belong mainly to the early 
period. Many of the fi gures obviously represent the image 
of a pregnant woman. Most often, such images occur in 
combination with a separate life-size fi gure of an aurochs. 
Female silhouettes and the fi gure of an aurochs (Fig. 4), 
depicted on stone 29A, as well as numerous images of 
boats and other characters made on the northern side of 

Fig. 2. Images (3D photography) on stone 29 (northern side) at Ana Zaga Cave (Farajova, 2016). Petroglyphs discovered 
by the author are highlighted in green.
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stone 29 (see Fig. 3, 109, 122–141), harmonize with each 
other and form unifi ed plots.

In the Late Mesolithic/Early Neolithic, the female 
image in petroglyphs changes—it begins to be conveyed 
in an increasingly schematic form. Some figures 
resemble Chalcolithic terracotta fi gurines from Gargalar 
Tepesi and Shulaverisgor (Central Transcaucasus). The 
women are depicted without heads and arms, in a semi-
sitting position. Archaeologists associate the female 
fi gurine from Shulaverisgor with the idea of fertility 
(Fərəcova, 2009: 222–223). In Azerbaijan, images of 
women are found only in the southeastern part—in 
Gobustan. In other places of the periglacial zone of the 
country, no Stone Age rock art depicting human fi gures 
has been found.

A slightly different style is represented by life-size 
images of women with massive corpulent thighs, without 
arms, or with schematically rendered arms and legs, with 
prominent breasts and a large saggy belly (see Fig. 3, 
28). Such a fi gure, covered by images of hunters, is 
depicted in the lowest part of stone 29. The fi gure of a 
pregnant woman, in the upper area of its abdomen and 
chest, is covered with a zigzag or scaly ornament. On 
the same stone, another, probably female, fi gure with 
the same decoration was discovered (see Fig. 3, 103). 
Both fi gures have lost their lower torsos owing to stone 
erosion.

Similar female figures are carved on the eastern 
side of stone 42 in Oküzler Cave. Of particular interest 
are the images of women at actual size on stone 29A 
in the southeastern sector of Ana Zaga Cave, which is 
considered one of the oldest human habitats in Gobustan. 
At this stone, the images of four women and one aurochs 
were recorded. And we were able to discover another 

life-size image of a woman. Thus, a whole composition 
is presented here, including the fi gures of four pregnant 
women following each other, and a separate tattooed 
woman. The latter covers the barely visible contours of the 
aurochs. The tattooed fi gures of Gobustan fi nd parallels 
with similarly interpreted characters of Trypillian culture 
(Rybakov, 1981: 179, 189).

It can be assumed that in the earliest period, as 
symbols of fertility, heavy mature women with saggy 
bellies were depicted on the rocks, and at a later period, 
pregnant women (Ibid.: 189). The same semantic meaning 
have clay female fi gurines of naked goddesses found in 
the ancient settlements and necropolises of Mollaisakli, 
Mingachevir, Shamakhi, and Kabala. The waists of the 
goddesses are intercepted by belts, and their necks are 
decorated with several rows of necklaces (Fərəcova, 
2009: 223).

It is quite likely that the most ancient means of 
transportation for the inhabitants of Gobustan were boats 
depicted 7800 years ago, which could accommodate 
more than 50 people. For the reconstruction of 
cultural-historical processes and spiritual-magical 
ideas of ancient hunter-gatherers on the territory of 
Azerbaijan, particularly Gobustan, the petroglyphs on 
the southern side of stone 29 on the upper terrace of 
Mount Boyukdash are very important. Of particular 
interest is the plot with boats, and hunters armed with 
bows and arrows. The use of 3D-modeling technologies 
has made it possible to discover 38 new images on 
this stone. I. Jafarzadeh recorded 20 images on the 
southern side of stone 29, and D. Rustamov, another 
26 images, including two anthropomorphic fi gures and 
some indeterminate lines and marks under the image 
of a boat.

Fig. 4. Images on stone 29A at Ana Zaga Cave.
a – 3D photograph (Farajova, 2016); b – print by J. Rustamov 
(Rüstəmov, 2006); c – composition with a figure identified by the 

author (6) (Farajova, 2016).
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In 2007, we identifi ed poorly-preserved fi gures of an 
aurochs, an anthropomorphic fi gure, and a fragment of a 
boat image (previously identifi ed as a zoomorphic fi gure). 
The image of a boat crosses the anthropomorphic fi gure.

On the eastern side of stone 29, a complex composition 
is presented. 40 new images have been identifi ed here: 

9 anthropomorphic and 5 zoomorphic fi gures, 10 boats, 
2 lines with cup-like depressions, and unidentifiable 
fi gures. Noteworthy are lines 14, 15, and 15a (Fig. 5), 
extending from cup-like depressions at the top of the 
rock. They split in two, pass through the figures of 
hunters 9 and 8, and, having come into contact with the 

Fig. 5. Images on stone 29 (eastern side) at Ana Zaga Cave (Farajova, 2016).
a – 3D photography; b – graphic trace-drawing.
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genital organs of the anthropomorphic characters, go 
down to the ground. Line 15a connects with the multi-
tiered zigzag figure 8 at the level of the shoulder or 
elbow (?). Line 14 originates at the very top of the rock 
with a cup-shaped depression, passes through two other 
depressions, located one below the other, and through 
the mushroom-shaped decoration of multi-tiered fi gure 8 
(Fig. 5). This fi gure connects with the lines extending 
from the cup-like depressions. A special feature of 
figure 8 is its mushroom-shaped headdress. Images 
of anthropomorphic characters in mushroom-shaped 
headdresses are widespread in the rock art of Mongolia, 
Altai, and Tuva (Devlet E.G., Devlet M.A., 2011: 79–80). 
Figure 8 is shown probably in ritual clothing or in a state 
of trance. Hunters 3, 9, 17 are depicted at actual size on 
the southeastern side of stone 29.

Conclusions

The uniqueness of the Gobustan archaeological complex 
lies in the fact that the cultural layers of its sites near the 
rocks with petroglyphs contain stones with their images 
identical to those presented on the caves’ walls. Absolute 
dates obtained for the cultural layer where stones with 
petroglyphs were discovered suggest the age of the 
images on the walls of these cave shelters. If petroglyphs 
are associated with an archaeological layer, then their 
age can be determined quite accurately: rock carvings 
precede or are contemporaneous with this layer. A wide 
variety of data is taken into account when attributing the 
age of petroglyphs, such as style, imaging technique, and 
radiocarbon dating results.

Among the radiocarbon dates obtained for Gobustan, 
the oldest is ca 13,610 cal BP, corresponding to the 
Gayaarasy rock shelter (-350 cm) on Mount Kichikdash 
(Farajova, 2012, 2016, 2018a, b, c, 2021). The next 
oldest date is ca 10,600 cal BP, obtained for the 
cultural layer (-270 cm) of Ana Zaga Cave on Mount 
Boyukdash. Considering the fact that 14 thousand years 
ago the Late Khvalynian transgression occurred and 
the Khvalynian Sea waters washed the Boyukdash, 
Kichikdash, and Jingirdag mountains, the interval 
between these dates could have been due to the sea 
level rise.

Thus, the cumulative data suggest the following 
periods and stages in the rock art of Gobustan.

Period I. The Late Upper Paleolithic to Early 
Mesolithic. The most ancient period. 14,000 BP 
(12th millennium BC).

Period II. The Epipaleolithic to Mesolithic. 14,000–
9030 BP (12th–8th millennia BC).

Stage I. Late 14,000 to 10,480 BP (12th–9th millennia 
BC).

Stage II. 10,480–9030 BP (9th–8th millennia BC).

Period III. The Neolithic. 9000–7800 BP (7th–
6th millennia BC).

Period IV. The Chalcolithic. 7000–6000 BP (6th to the 
fi rst half of the 4th millennia BC).

Period V. The Bronze Age. 4th to late 2nd millennia BC.
Period VI. The Early Iron Age. Late 2nd to early 

1st millennia BC.
Period VII. The Middle Ages and Modern Age.
In the Late Upper Paleolithic to Early Mesolithic, 

settlements were most often located on the upper terraces. 
At such a height, the inhabitants of the caves could feel 
safe and control the surrounding areas. In the Neolithic 
and Chalcolithic, with the rise of the Caspian Sea’s level, 
the Ana Zaga cave shelter was still a human habitat. In the 
Bronze Age, as sea level had fallen, the middle and lower 
coastal terraces also became populated. The themes of 
petroglyphs changed. During this period, the inhabitants of 
Gobustan, who were engaged in cattle breeding, depicted 
bezoar goats with large, curved horns. At the foot of the 
mountains, settlements circular in plan view appeared, and 
a tradition of burying the dead in mounds was developed.

Judging by the radiocarbon dating results, the 
Ana Zaga images can be divided into the following 
chronological groups: 1560 ± 55 BP; 4950 ± 200 to 
5940 ± 40 BP (6880–6670 cal BP) to 6530 ± 40 BP 
(7500–7420 cal BP); 8670 ± 40 BP (9700–9540 cal BP) 
to 8996 ± 33 BP; 9170 ± 40 BP (10,480–10,460 cal BP).

These findings allow the conclusion to be made 
that in Ana Zaga Cave, whose walls contain more than 
500 rock carvings, people lived for a very long time—
from the Early Mesolithic to the Middle Ages.
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The Russian Archaeological Project in South America: 
Principal Findings and Prospects

This study outlines the fi ndings of fi eld and laboratory studies by the fi rst Russian archaeological expedition to South 
America in 2014–2015 and 2017–2018 in collaboration with colleagues from Ecuador and Japan. The project focused 
on sites of the Archaic (10.8–6.6 ka BP) and Early Formative period (5.5–3.5 ka BP) in the coastal zone of Santa Elena 
Province, Ecuador. Excavations at Real Alto (Valdivia culture) and Loma Alto (Las Vegas culture) yielded representative 
archaeological, anthropological, and faunal samples and a large series of AMS dates, providing a basis for a number 
of novel proposals regarding the chronology and periodization of cultures, their origin, and early pottery-production in 
South America. Specifi cally, we have demonstrated that at the very beginning of the Formative period, two early ceramic 
traditions coexisted—Valdivia and “San Pedro”. We have demonstrated the peculiarity of the “Tropical package” in the 
stone toolkit, and traced  the previously unknown features of the funerary rites of the Las Vegas and Valdivia cultures. 
Radiocarbon analysis helped to correct the chronology of the late stage of the pre-ceramic Las Vegas culture (8.0–
4.8 ka BP) and to estimate the tentative date of the earliest pottery manufacture at 4.8–4.7 ka BP. In conclusion, 
we outline the top priorities and prospects of Russian archaeological studies on the Pacifi c coast of South America, 
underscoring the importance of international cooperation.

Keywords: South America, Ecuador, Pacifi c coast, Formative period, chronology, pottery-making.

Introduction

The ancient cultures of South America began to attract 
especial interest with the expansion of the geography 
of Russian marine expeditions in the 19th century and 
the appearance of artifacts from that distant continent in 
private collections and capital museums. L.I. Schrenck 
visited Peru in 1854 and was among the fi rst sponsors who 
donated their collections to the Kunstkamera (Yakovleva, 
2010). Subsequently, Russian archaeologists repeatedly 

turned their attention to materials from South American 
cultures, several candidate and doctoral dissertations 
were defended, and a signifi cant number of articles and 
monographs were published and received the highest 
appraisal from the international scientific community 
(see, e.g., (Bashilov, 1972; Berezkin, 1983)). However, 
despite a considerable number of planned projects, in 
the 19th–20th centuries it was impossible to carry out 
full-fl edged expeditionary research on the territory of the 
South American continent.

Archaeology, Ethnology & Anthropology of Eurasia     51/4 (2023)  55–64     E-mail: Eurasia@archaeology.nsc.ru
© 2023  Siberian Branch of the Russian Academy of Sciences

© 2023  Institute of Archaeology and Ethnography of the Siberian Branch of the Russian Academy of Sciences
© 2023  A.N. Popov, A.V. Tabarev

55

PALEOENVIRONMENT. THE STONE AGE



 A.N. Popov and A.V. Tabarev / Archaeology, Ethnology and Anthropology of Eurasia 51/4 (2023) 55–6456

The first archaeological excavations in South 
America were carried out by the Joint Russian-
Ecuadorian expedition in 2014–2015 and 2017–2018; 
the project was realized by archaeologists from the 
Far Eastern Federal University (Vladivostok) and the 
Institute of Archaeology and Ethnography SB RAS 
(Novosibirsk). The research was focused on the Archaic 
and Early Formative periods in the coastal part of 
Ecuador (Tabarev, 2016) (Fig. 1). The Archaic period 
is represented in the project by the Las Vegas culture 
(10.8–6.6 ka BP); and the Early Formative period, by 
the Valdivia culture (5.5–3.5 ka BP) (Estrada, 1956; 
Evans, Meggers, 1958; Meggers, Evans, Estrada, 1965: 
148–150). The chronological classifi cation based on the 
dates derived in the 1960–1980s and the chronological 
gap between these cultures required correction and new 
solutions, which determined the special emphasis of the 
new project on the phenomenon of early pottery-making, 
its origins (local or foreign) and cultural background 
(hunter-gatherer-fisher community or the gradual 
transition to agriculture). In other words, our intention 
was to establish and analyze the Neolithization features 
in this part of the Pacifi c basin in the local and regional 
contexts (Tabarev, Popov, 2014).

As a r esult of the research works of the Russian 
expedition, representative archaeological, anthropological, 
and faunal materials were collected; some fi ndings were 
published in Russian and foreign periodicals (Popov et al., 
2016; Tabarev, Marcos, Popov, 2015; Kanomata, Marcos, 
Popov et al., 2019; Kanomata, Tabarev, Popov et al., 2019; 

Kanomata et al., 2021; Tabarev et al., 2019, 2021) and 
presented at international scientifi c conferences in Russia, 
Ecuador, Japan, Indonesia, the Philippines, and Poland 
(see, e.g., (Tabarev, Popov, Marcos, Kanomata, 2016)). 
Currently, it has become possible to summarize the main 
results, and outline the priorities and prospects for the next 
stage of fi eld research by the Russian expedition on the 
Pacifi c coast of South America.

Research at the sites of Real Alto 
and Loma Atahualpa 

in 2014–2015 and 2017–2018

At fi rst, the research was carried out at the site of Real 
Alto. The choice was determined by the large area of the 
site (ca 12 ha), its accessibility, preservation, and comfort 
(museum area with laboratory premises), the traces of 
almost all phases of the Valdivia culture, and the signs 
of an earlier, pre-ceramic horizon, which fully met the 
objectives of the project.

The area of a large settlement on a hill between the 
villages of El Real, Pechiche, and Manantial in the Río 
Verde River basin, in the southern part of the Santa Elena 
Peninsula (Santa Elena Province), was fi rst examined 
in August 1971 by J.G. Marcos and was named Real 
Alto (GSECh-012) (Marcos, 2015: 35). In the 1970–
1980s, several projects were implemented at the site, 
noteworthy among which are large-scale excavations 
by the University of Illinois (USA) expedition led by 
D. Lathrap in 1974–1975; the studies included topographic 
surveys and establishing a series of trenches (A, B, C). 
Trenches A and B revealed dwelling pits, a set of large 
earthen mounds with traces of ritual structures, more than 
100 single burials, and a necropolis of the local elite. The 
artifact collection included thousands of stone and shell 
implements and a great amount of ceramics. In 1977, 
the expedition led by J. Damp continued excavations in 
trench C. It was determined that the northeastern section 
of the site belonged to the earliest period of human 
occupation at Real Alto—phases 1 and 2. This was 
evidenced by the thick cultural deposits (over 1 m) and the 
most ancient dates derived by the traditional method, on 
charcoal from lowermost horizons with ceramics: 6195 ± 
± 215 (GX-5269), 5495 ± 200 (GX-5267), and 5260 ± 
± 256 (ISGS-448) BP (Damp, Vargas, 1995) (hereinafter 
we present uncalibrated dates).

The results of research in the 1970–1980s showed 
eight successive phases and three main stages in the 
history of Real Alto: a settlement of early farmers, 
hunters, and gatherers; a major regional center; and a 
ceremonial center. According to the former researchers 
of the site, Real Alto became a large center at phase 3 
(ca 4 ka BP) (Lathrap, Marcos, Zeidler, 1977; Marcos, 
2015: 86). Russian specialists were familiar with this 

Fig. 1. Locations of the sites under discussion.
1 – Real Alto; 2 – Loma Atahualpa; 3 – El Encanto; 4 – No. 80; 

5 – Valdivia; 6 – Loma Alta; 7 – Buen Suceso; 8 – Salango.
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assumption from the article by Marcos translated into 
Russian (1990).

An additional intrigue into the issues of the time 
of emergence of pottery-making in the coastal part of 
Ecuador was brought about by the excavations at the site 
of Loma Alta (10 km from Valdivia, 60 km from Real 
Alto) carried out by the expedition of the University 
of Calgary (Canada) in the early 1980s; the early age 
of Valdivian ceramics was confirmed by the derived 
dates: 5275 ± 175 (GX-7704), 5010 ± 120 (I-7076), 
and 5000 ± 190 (ISGS-142) BP (Raymond, 1993). In 
2014, in the northeastern part of Real Alto, the Joint 
Russian-Ecuadorian expedition established an excavation 
(4 × 5 m); in 2015, two additional trenches—the northern 
(18 m) and the eastern (20 m)—were made; and in 2017, 
another 40 m2 were excavated in addition to the main area. 
Thus, the total uncovered area over three seasons was 104 m2 
(Fig. 2). The resulting stratigraphic column (1.1 m) 
contained four cultural layers; their thickness varied from 
0.4 m in the main excavation area to several centimeters 
in the outer squares of the trenches. In total, 10,426 lithic 
artifacts and 5721 ceramic fragments were recorded in 
the excavation (excluding trenches); abundant faunal 
mater ial was also collected, gastropod shells (Certhidea 
valida) in layer 2 and bivalves (Anadara similis) in layer 3 
predominating. The highest concentration of ceramics 
(more than 87% of the total amount) was recovered 

from layers 2 and 3; layer 4 yielded solitary fragments 
(less than 1%), which were redeposited from overlying 
horizons (Tabarev et al., 2021) (Fig. 3).

In 2014, three radiocarbon dates of 4450 ± 30 
(IAAA-141115), 4490 ± 30 (AAA-141116), and 4620 ± 
± 30 (IAAA-141114) BP were obtained for layer 3; 
these correspond to terminal phase 1 and initial phase 2 
according to the periodization proposed by Marcos 
(Marcos, 2003; Tabarev, Kanomata, Marcos et al., 
2016). The date of 5800 ± 30 (IAAA-151361) BP was 
derived from the medial portion of layer 4; we believe it 
corresponds to the pre-ceramic period in the history of the 
site (Popov et al., 2016).

The lower layers and horizon  of the virgin land show 
numerous pits from pillar-type structures and several 
artifact concentrations with grinding stones and grinders 
(Fig. 4). Noteworthy is the discovery o f four single male 
burials of a secondary type—almost 100 burials were 
previously found at Real Alto, but only one or two were 
attributed to the early phases of the culture (Fig. 5). In the 
immediate vicinity of the burials, various archaeological 
materials were recorded: anthropomorphic figurines 
made of stone and ceramics, tools made of stone, items 
made of shells, pieces of ocher and sea coral. The date of 
4550 ± 20 BP (IAAA-170764) was generated on carbon 
deposits on a ceramic fragment from burial 2 (northern 
trench).

The finds from a small area in the northeastern 
extension to the main excavation are of exceptional 
importance. More than 50 fragments of vessels, belonging 
to another early ceramic tradition, “San Pedro” (Fig. 6, 1), 
were recovered from the contact zone between layers 3 
and 4 (depth 0.8–0.9 m). This culture was fi rst identifi ed 
by H. Bischof in the early 1970s at the Valdivia site 
(Bischof, Viteri, 1972) and attributed to the chronological 
range from 4495 ± 140 (Hv-4840) to 4260 ± 100 BP (Hv-
4838), which dates were generated on charcoal samples 
from the layer (Bischof, Viteri, 2006). At the same time, 
fragments of ceramics other than Valdivian were found 
at El Encanto, in a layer with the dates of 4405 ± 90 (SI-
1311) and 4370 ± 85 (SI-1184) BP (Porras, 1973: 159), 
and at Real Alto, in trench C, at a depth of 40–60 cm 
(between horizons with Valdivian ceramics typical of 
phases 1 and 2) (Damp, Vargas, 1995).

Fig. 2. Map of excavations and trenches at Real Alto.
a – excavation of 2014/15; b – trench of 2015; c – excavation of 2017; d – burials.
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Researchers were not unanimous concerning the 
status of the “San Pedro” pottery: H. Bischof considered 
it as a “separate phase” preceding Valdivia phase 2 
(Bischof, Viteri, 2006), while P. Porras and J. Damp 
believed that it was a variation of the Valdivia tradition. 
The most interesting hypothesis was proposed by 

D. Lathrap: “San Pedro” might have 
been an earlier ceramic tradition on 
the Ecuadorian coast than the Valdivian 
one, and “not been its technological 
predecessor”  (Lathrap ,  Col l ie r, 
Chandra, 1975: 27).

Charred deposits on the “San Pedro” 
ceramics provided the radiocarbon 
dates of 4640 ± 20 (IAAA-171318) and 
4460 ± 30 (IAAA-181069) BP, which 
suggested that the “San Pedro complex” 
emerged in Real Alto somewhat earlier 
than Valdivia, the two traditions 
coexisted for some time, and then 
“San Pedro” disappeared (Kanomata, 
Marcos, Popov et al., 2019). Moreover, 
the publication of fragments of this 
pottery allowed researchers to identify 
it in a younger archaeological context 
at one of the sites in Salango Bay in 
the Manabi Province (Fig. 6, 2), which 

signifi cantly expanded the area of the tradition (Lunniss, 
Zeidler, Aguilú, 2021: 141, fi g. 10, 11).

The results of three seasons of excavations  at Real 
Alto determined the expansion of scope of research and 
focus on the archaic period preceding the Valdivia and 
represented by a series of Las Vegas sites. G. Bushnell was 

Fig. 3. Valdivia ceramics (phases 1 and 2) from Real Alto. Fig. 4. Complexes with grinding stones and 
grinders. Real Alto, northern trench.

Fig. 5. Burial 1. Real Alto.
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one of the fi rst scholars who reported lithic artifacts (split 
pebbles, fl akes) not accompanied by ceramic fragments 
on the Santa Elena Peninsula, on the basis of the results 
of his survey works in the 1930s (1951: 123–124). In the 
1960s, E. Lanning recorded a series of sites and proposed 
the name of “Las Vegas” for this culture (1967: 54–55). 
The most signifi cant contribution to the study of the Las 
Vegas was made by the American researcher K. Stothert: 
she excavated several sites, mapped the distribution of 
sites, developed a representative database of radiocarbon 
dates, and proposed an internal periodization of the 
culture (1988: 56). Among the excavated sites, especially 
noteworthy is object No. 80 (OGSE-80), containing a 
series of burials (more than 200 individuals). In a later 
publication, Stothert mentioned another burial complex 
(No. 66/67), where she carried out small excavations in 
2000 (Stothert, Piperno, Andres, 2003). The data from the 
excavation reports made it possible to clarify the history 
of its discovery: fi rst, the site was identifi ed, numbered 
(OGSEAt-66/67), and tested with pits by specialists from 
the Escuela Superior Politécnica del Litoral (ESPOL) 
university back in 1985 during a survey of the area 
for rescue excavations; in 1993, researchers from that 
university visited the site under the cultural heritage 
monitoring project.

In 2001, Stothert established a 5 × 2 m excavation area 
at OGSEAt-66/67, and at a depth from 0.7 to 1.3 m she 
discovered 15 secondary burials similar to those at object 
No. 80. She collected several samples of soil, charcoal, 
shells, and fragments of human bones for analysis, while 
the bulk of the fi nds were preserved in situ. This scholar 
published two dates of 7390 ± 60 (Beta-146982) and 
7480 ± 70 (Beta-146983) BP, which she derived from the 
horizon with burials, and correlated these with the Late 
Las Vegas (Ibid.).

In 2017, the Russian expedition made an additional 
test pit at the site, and began full-fl edged excavations 
in 2018. The site of Loma Atahualpa (OGSEAt-66/67) 
is located on the top of a hill on the watershed between 
the Tambo River and one of its left tributaries. Altitude 
above sea level is ca 72 m, and that above the Tambo bed 
is about 25 m. The area of distribution of the cultural layer 
is ca 700 m2. In the middle part of the site (in accordance 
with the 2017 test pit), an excavation area of 28 m2 was 
established; a trench (1 × 4 m) and a pit (1 × 2 m) were 
made to the south of the main area, and another four pits 
(1 × 1 m) were made along the boundaries of the site 
(Fig. 7). Notably, even after clearing the dense bushes, it 
was not possible to determine visually the location of the 
Stothert’s excavation; during the works, it became clear 

that the original digging area was located approximately 
8–10 m to the west of the 2018 excavation.

The total thickness of culture-bearing deposits 
(dense, differently colored sandy loam) at the site 
is about 1.2 m. The main part of the archaeological 
collection consists of lithic artifacts (almost 5000 spec.) 
and ceramics (259 spec.). The vast majority (90%) of 
pottery fragments were found in the upper horizons 
(0–0.6 m). Their morphological and technological features 
and ornamentation suggest their attribution to the Late 
Valdivia and the subsequent local cultures of Machalilla, 
Guangala, and Manteño. The minimum number (10%) of 
pottery fragments in the lower horizons was associated 
with rodent burrows.

The upper horizons yielded over three thousand lithic 
artifacts; 99% of them are products of knapping quartzite 
and chalcedony pebbles, nodules of chert and jasperoids. 
The collection of the morphologically distinct specimens 
comprises intact and fragmented hammerstones, tools 
on pebble spalls and flakes, fragments of abraders, 
two grinding stones, and solitary exhausted cores from 
chert and chalcedony. In general, the lithic assemblage 
is quite similar in its technical and typological features 
to the industry from the ceramic-free horizon and the 
overlying layer with Early Valdivia (phases 1 and 2) 
materials at Real Alto, which industry was identifi ed 
during excavations by the Russian expedition in 2014–
2015 and 2017.

The lithic industry of the lower horizons (1913 spec.) 
looks more homogenous: the pebble component is minor; 

Fig. 6. “San Pedro” ceramics (after (Lunniss, Zeidler, Aguilú, 
2021), courtesy of R. Lunniss).

1 – Real Alto; 2 – Salango Bay, sector 141В.
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artifacts from light-colored chalcedony and black chert 
predominate; cream-colored and yellow jasperoids are 
rare. A series of exhausted cores (42 spec.), fl akes with 
discontinuous marginal retouch, small hammerstones, 
colored pebbles without use-wear signs, and an impressive 
set of miniature (3–4 cm long) end-scrapers with 
transverse working edges were also recovered (Fig. 8).

In addition, three burials were found in the excavation.
Burial 2 (female over 50 years old) was uncovered 

at a depth of 80–100 cm, overlain by a layer of Anadara 
similis bivalves. Her skeleton was in a fl exed position, 
oriented with her skull towards the northeast. A polished 
axe was placed at her feet (Fig. 9, 1). The burial was 
located stratigraphically over burials 1 and 3 and belongs 
to a younger period.

Burial 1 (female 40–45 years old) was found at a 
depth of 1.0–1.2 m, practically on the virgin land surface, 
and was overlain by a layer of shells. The burial was 

discovered in the test pit in 2017. The skeleton was in 
the fl exed position, oriented with the skull towards the 
northeast. A shell-pendant was found at the feet of the 
buried woman (Fig. 9, 2); a pestle-burnisher was located 
under her skull.

Burial 3 (male 40–50 years old) was located under 
burial 2, on the virgin land, under the layer of shells. 
The pelvis and leg bones were well preserved; the 
upper part of the skeleton was partly missing: only arm 
long bones, some vertebrae, and solitary rib fragments 
survived. The skull was absent; a large sub-rectangular 
plate with abrasive surface, and a trihedral fragment of 
shell conglomerate were found in the place of the skull 
(Fig. 10).

The Loma Atahualpa archaeological assemblage can 
be correlated with the Las Vegas pre-ceramic culture, but 
it seems premature to draw more reasoned conclusions 
based on one field season and a comparatively small 
excavated area. The dates of 5340 ± 30 and 5710 ± 30 BP, 
derived from charcoal from a depth of 1 m, also require 
confi rmation/correction.

Discussion: 
chronology, periodization and the origins 

of pottery-making

The materials obtained by the Russian expedition 
allow us to address several most important topics 
of the discussion, which have both local (Ecuador) 
and regional (South America) signifi cance. The fi rst 
topic is the chronology and periodization of cultures 
of the Archaic and Formative periods, which require 
clarification. The correctness of radiocarbon dates, 
most of which were generated on composite samples 
of charcoal or organic materials (shells, bone) from 
reference archaeological horizons through traditional 
technique in the 1960–1980s, needs evaluation. They 
have a signifi cant error interval, and raise reasonable 
doubt among many experts. For example, dates for the 
Valdivia culture derived from samples from Real Alto 
(6195 ± 215, 5620 ± 250, and 5495 ± 200 BP) and Loma 
Alta (5275 ± 175 and 5240 ± 420 BP) (Lunniss, Zeidler, 
Aguilú, 2021) contrast with new AMS-data generated 
on charred deposits on ceramics from these sites (Real 
Alto – 4640 ± 20 BP (Kanomata, Marcos, Popov et al., 
2019), Loma Alta – 4470 ± 40 BP (Zarrillo et al., 2008)) 
and with a recently published date of 4915 ± 15 BP 
for the Early Valdivian horizon at Buen Suceso (Rowe, 
Duke, 2020). In our opinion, the new data more accurately 
determine the time of emergence of pottery and, accordingly, 
the onset of the Formative period in the coastal part of 
Ecuador: 4.8–4.7 ka BP rather than 5.5 ka BP.

The periodization of the Las Vegas culture also 
requires correction. In Stothert’s version, it was subdivided 

Fig. 7. Map of excavations at Loma Atahualpa.
a – excavation, trench, and test pit of 2018; b – burials in excavation 

2018; c – Stothert’s excavation of 2001; d – burials in the latter.
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into the pre-Las Vegas (10.8–10.0 ka BP), early (10–
8 ka BP) and late (8.0–6. 6 ka BP) stages; and 
several “younger” dates (for example, 5830 ± 80 and 
5780 ± 60 BP) were associated with the “post-Las 
Vegas” phase (Stothert, Piperno, Andres, 2003). 
Taking into account the age assessments by the 
Russian expedition of the pre-ceramic period layer 
at Real Alto (5800 ± 30 BP) and Loma Atahualpa 
(5710 ± 30 and 5340 ± 30 BP), and a series of dates for 
the layer of the pre-ceramic period at Valdivia (from 
4760 ± 80 to 4510 ± 95 BP) (Bischof, Viteri, 2006) 
it seems reasonable to attribute the Late Las Vegas to 
8.0–4.8 ka BP.

 Another issue is to determine the features of 
the transition from the Archaic to the Formative 
period. On the basis of analysis of phytoliths, 
Stothert and her colleagues proved that starting 
from 8–7 ka BP the Late Las Vegas people made 
the fi rst attempts to cultivate plants: fi rst, calabash 
(Lagenaria siceraria), Guinea arrowroot (Calathea 
allouia), squash (Cucurbita spp.), and then maize 
(Zea mays) (Stothert, Piperno, Andres, 2003). Taking 
into account the contemporaneous appearance of large 
necropolises (sites No. 66/67 and 80), the late phase 
of the Las Vegas culture can well be defi ned as both 
“Late Archaic” and “Pre-Ceramic Neolithic”.

Fig. 8. Micro-end-scrapers with transverse working edges, Loma 
Atahualpa.

Fig. 9. Small stone axe (celt) from burial 2 (1) and bivalve 
pendant from burial 1 (2), Loma Atahualpa.

Fig. 10. Burial 3. Loma Atahualpa.
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One more topic of the discussion concerns the most 
intriguing issue—the time and area/areas of emergence 
of the pottery production. The new data on “San Pedro” 
ceramics made it possible to identify and prove the fact 
of coexistence of at least two early ceramic traditions 
on the Ecuadorian coast during the Formative period. 
However, neither the “San Pedro” nor the Early Valdivian 
ceramics document the initial stage of pottery-making—
their technological features, despite certain differences, 
demonstrate quite developed skills in the manufacture 
of pottery (Kanomata, Marcos, Popov et al., 2019). The 
authors suggest considering the version of local origin 
of the “San Pedro” pottery tradition (at the end of the 
Late Las Vegas), with the subsequent development in 
the coastal zone of the Early Valdivian tradition, which 
originated from the continental part. The latter assumption 
is supported, for example, by the available data on 
assemblages with early ceramics from Amazonia. This 
concerns not the rather controversial dating (7 ka BP) of 
Taperinha ceramics (Meggers, 1997; Roosevelt, 1995), 
but the archaeological materials from Mayo-Chinchipe 
sites in eastern Ecuador, which provided the dates of 
ca 5 ka BP for the early phase (Valdez, 2011), and 
especially the ceramics in southwestern Brazil (Monte 
Castelo) and Bolivia (Llanos de Mojos) (Pugliese, Neto, 
Neves, 2019). For example, at Monte Castelo, the earliest 
traces of pottery (older than 5200 BP) were recorded at 
the base of a thick (6.5 m) shell midden. The overlying 
horizons, dated back to 4.4–4.1 ka BP, yielded ceramics 
from the so-called Bacabal phase. It shows intriguing 
parallels in ornamentation with the earliest Valdivian 
pottery. The date based on carbon deposits on a fragment 
of a ceramic vessel from the site of Llanos de Mojos also 
looks promising: 6235 ± 62 BP (Ibid.).

The issue of the chronology and geography of 
pottery-production centers and the features of their 
mutual infl uence is undoubtedly a topic for a separate 
study. Essential to the subject of the present paper is 
the increasingly confirmed assumption that there is 
no evidence of a connection between the pottery’s 
emergence and agriculture in Amazonia (Cerâmicas…, 
2016: 32; Neves, 2020). Pottery appeared in semi-
sedentary hunter-gatherer communities together with a 
focus on exploiting aquatic resources; this scenario is 
also probable for the late phase of the Las Vegas culture 
on the Ecuadorian coast.

Conclusions

The  fi ndings of the fi rst Russian archaeological expedition 
were presented at international conferences and aroused 
interest among foreign colleagues. References to 
publications of the data have appeared in a number of recent 

generalizing collective monographs on the ancient cultures 
of pre-Columbian America (see, e.g., (Las Vegas…, 2020; 
Pre-Columbian Central America…, 2021)).

The achieved results not only expand the corpus of 
archaeological materials, but also newly formulate the 
questions about cultural genesis on the Pacifi c coast of 
Ecuador. Further development of this issue obviously 
requires an integrated approach in the form of long-
term scientifi c projects or programs and a new level of 
international cooperation.

The priority task is to continue stationary archaeological 
research at the sites of Real Alto and Loma Atahualpa. At 
Real Alto, there is a need to clarify the chronology and 
interrelations between the early ceramic traditions of “San 
Pedro” and Valdivia, and to search for arguments in favor 
of the connection of “San Pedro” ceramics with other 
categories of artifacts and, possibly, burials. At Loma 
Atahualpa, to search for new burials of the Las Vegas 
culture, carry out a thorough analysis of grave goods 
aimed at the possible discovery of early ceramics, and 
obtain additional dates to determine the chronology of the 
necropolis. Detailed anthropological studies and, despite 
the characteristics of dry tropical soils, collection of soil 
samples for DNA extraction are also extremely relevant. 
Finally, the full-fl edged continuation of archaeological 
research in South America implies the expansion of the 
geographical and chronological framework, addressing 
the full range of pre-Hispanic cultures on the Pacific 
coast of Ecuador, and considering prospects for work in 
neighboring countries.
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Chronology of Rock Art of the Russian and Mongolian Altai: 
From the Paleolithic to the Late Middle Ages

This study attempts to elaborate a chronology of rock art in the Russian and Mongolian part of the Altai Mountains, 
from the Paleolithic to the Late Middle Ages. We focus on the style and themes of rock art and on petroglyphic 
palimpsests. The earliest representations date to the Upper Paleolithic. On certain palimpsests, images of horses in the 
Kalguty style are overlaid by Bronze Age petroglyphs. The key challenge is to identify Neolithic petroglyphs. Among the 
huge number of Bronze Age representations, some follow the traditions peculiar to the Afanasyevo and Chemurchek 
cultures. The key feature of the latter is so-called “Chemurchek anthropomorphs”. Bronze Age petroglyphs, representing 
animals, humans, weapons, wheeled vehicles, etc., are chronologically and culturally diverse and must be subdivided 
respectively. Early Iron Age ones require attribution to either the initial stage or to the mid-1st millennium BC. We 
discuss the diffi culties of analyzing rock art of the Xiongnu-Sarmatian age, the expressive Turkic style, that of the early 
medieval rock art, and recent petroglyphs of the southern Russian Altai.

Keywords: Mongolian Altai, petroglyphs, palimpsests, Kalguty style, Chemurchek culture, Early Iron Age, Middle 
Ages.

Introduction

The Mongolian Altai is a real petroglyphic treasure, 
with many outstanding rock art sites (Fig. 1). As the 
most numerous archaeological objects in the region, 
petroglyphs have been systematically studied for 
decades, along with burials from various periods, 
commemorative complexes, and sculptures. In the late 
20th to early 21st century, international expeditions 
extensively explored the valleys of the Baga-Oygur, 
Tsagaan Salaa, and Tsagaan Gol rivers in Northwestern 

Mongolia. During this time, they recorded and 
replicated thousands of rock compositions spanning 
various historical periods. The results of these works 
were published in monographs (see (Jacobson, Kubarev, 
Tseveendorj, 2001, 2006; Kubarev, Tseveendorj, 
Jacobson, 2005; Kubarev, 2009), which contain sections 
on the problems of periodization and chronology of 
petroglyphic sites in the Mongolian Altai studied by 
the co-authors. In his short article, N. Batbold outlined 
his point of view on the chronology of the petroglyphs 
in the Mongolian Altai (2018). A.N. Mukhareva and 
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N.N. Seregin chronicled the research history of the 
early medieval petroglyphs in the Mongolian Altai, and 
evaluated the fi ndings of the studies (2021).

V.D. Kubarev, E. Jacobson, and D. Tseveendorj 
delved into the chronology of the petroglyphs, focusing 
on their cultural process dynamics and style, and 
drew conclusions regarding the parallels between 
representations and the material evidence uncovered 
in excavations. The examined complexes belonged to 
a wide chronological range, from the Stone Age to the 
ethnographically modern period. Scholars attributed 
the earliest rock art to the “Neolithic-Chalcolithic” 
(Kubarev, Tseveendorj, Jacobson, 2005: 54, 121) 
and distinguished two periods, early and late, in the 
set of petroglyphs from the Bronze Age (4th–1st 
millennia BC) (Ibid.: 55). The co-authors attributed the 
petroglyphs from the period of the “ancient nomads” 
of the Early Iron Age (Ibid.: 92–107), the Xiongnu-
Sarmatian period, the “Middle Ages”, and later time 
(Ibid.: 107–111). In the English-language studies 
published in France, the date of each rock composition 
or individual fi gure is provided (Jacobson, Kubarev, 
Tseveendorj, 2001, 2006).

The Kalgutinsky Rudnik site was explored on 
the Ukok plateau in the southern Russian Altai, 
which seems to constitute a single natural and 
cultural region with the Mongolian Altai. Some of 
the petroglyphs from that site have been identified 
as the earliest representations in the Altai, and were 
dated to the Upper Paleolithic (Molodin, Cheremisin, 
1999). The concept of the historical and cultural 

development of local populations was 
formulated (Molodin, 1995).

The concept of the Central Asian center of 
prehistoric art, developed by A.P. Okladnikov 
(1972), has been further elaborated in later 
studies. In the recent decade, research in the 
Mongolian Altai by Russian, Mongolian and 
French scholars, aimed at identifying and 
studying the earliest petroglyphs, resulted in 
the discovery of a series of unique complexes 
(Tseveendorj et al., 2017; Cheremisin et al., 
2018; Molodin, 2022; Molodin, Geneste, 
 Zotkina et al., 2019; Molodin, Zotkina, 
Cretin et al., 2020; Molodin, Cheremisin, 
Nenakhova et al., 2022a; and others).

Study results

The study of the previously known and 
newly discovered representations involved 
the identification of their iconographies 

and stylistic features, reconstruction of techniques 
for making petroglyphs using traceological analysis, 
and interpretation of palimpsests. This provided new 
evidence supporting the Upper Paleolithic age of some 
petroglyphs in the Russian and Mongolian Altai. Figures 
of mammoths, rhinoceros (?), bulls, horses (Fig. 2, 
1–5; 3), deer (see Fig. 2, 6), rams, and partial images 
pecked on slate rock surfaces were found in this region.

A serious argument for the early age of this group of 
petroglyphs was the results of the study of palimpsests 
containing pecked horse fi gures in the Kalguty style, 
overlapped by images of bulls and deer made in the 
Bronze Age style (compositions at the sites of Tsagaan 
Salaa IV and on the right bank of Baga-Oygur) 
(Molodin, 2022; Molodin, Geneste, Zotkina et al., 
2019; Molodin, Zotkina, Cretin et al., 2020; Molodin, 
Cheremisin, Nenakhova et al., 2022a; Cheremisin 
et al., 2018; Tseveendorj et al., 2017; Batbold et al., 
2019). It has been suggested to concentrate on the 
special “Kalguty style” of the earliest images (Molodin, 
Geneste, Zotkina et al., 2019).

Attribution of the Neolithic petroglyphs of the 
region under discussion is the most controversial area 
of chronological reconstructions. Identification of 
this group o f rock art has been proposed in the works 
of Kubarev, Tseveendorj, and Jacobson (Jacobson, 
Kubarev, Tseveendorj, 2001: 64–66; Kubarev, 
Tseveendorj, Jacobson, 2005: 48–54). These scholars 
attributed a small number of rock representations to 
the Late Stone Age, relying upon stylistic features of 
pecked animal images, which to some extent were 

Fig. 1. Rock art sites in the Altai Mountains (Russian and Mongolian 
Altai).

1 – Chaganka; 2 – Elangash; 3 – Kalgutinskiy Rudnik; 4 – Muzdy-Bulak; 
5 – Baga-Oygur; 6 – Tsagaan Salaa; 7 – petroglyphs from Baga-Oygur (right 
bank); 8 – Khar-Dzhamat-Gol; 9 – Khar-Salaa; 10 – Khar-Chuluu; 11 – Shiveet-

Khairkhan.

0 100 km
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similar to features typical of the Upper Paleolithic 
Kalguty style. A signifi cant methodological issue arises 
from the fact that accepting this argument hinges on 
positing a connection between the Neolithic population 
of the region and the Paleolithic period. If, conversely, 
it is assumed that during the Neolithic the population 
changed, the rock art style may not necessarily show 
parallels with the previous tradition. Either way, 
identifi cation of Neolithic petroglyphs in the region 
is currently the most diffi cult problem, for which no 
evidence is available.

According to the general principles of the chronology 
of Siberian petroglyphs, several single animal fi gures 
can still be safely attributed to the Neolithic. One of 
the  reasons is a “scaly” technique of representation, 
probably with stone tools, which was noted by Kubarev, 
Tseveendorj, and Jacobson (2005: 49). Such fi gures 
included an image of an elk’s head (see Fig. 2, 7) and 
possibly several more large pecked animal fi gures (see 
Fig. 2, 8–10), which, however, may well belong to an 
earlier period. Anthropomorphic fi gures did not yet 
appear during this period.

The Bronze Age was marked by flourishing of 
rock art traditions in the region. No other period 
is represented in the petroglyphs of the Mongolian 
Altai with so many images, such richness of plots, 
such variety of characters, and number of realities 
embodied in the art. This is also true for other 
regions of the mountain and steppe belt of Eurasia. 
However, the petroglyphs of the Mongolian Altai 
show completely unique motifs, compositions, and 
characters, which represent mythological subjects and 
ideological beliefs of the authors of this tremendous 
array of rock art imagery.

The characters include both domestic and wild 
animals repeatedly represented in hunting scenes 
(bulls, deer, mountain goats, camels, elks, wild 
boars; predators, such as felines, wolves, and rare 
bears, and various bird species). Domestic animals 
are horses and bulls. In the compositions, horses are 
harnessed to wheeled carts and chariots, bulls are 
loaded with luggage, are led by rein, and carry people 
on their backs. Stylized representations of dwellings, 
masks, and human footprints clearly go back to the 
Bronze Age. Anthropomorphic characters (in hunting 
scenes and military operations against each other), in 
different iconographies, with a variety of what seems 
to be ritual attributes and real weaponry, well-known 
from excavations, were most often depicted in the 
Bronze Age than in earlier periods. Various sexual 
practices were also represented. This subject was 
obviously related to the ritual aspect of culture of the 
local population.

It is indisputable that Bronze Age petroglyphs 
are not culturally and chronologically monolithic or 
homogeneous. The complexes related to the Early 
Bronze Age cultures may be distinguished from those 
left by the Late Bronze Age people.

Scholars have so far identifi ed only a few examples 
of petroglyphs that can be associated with the Early 
Bronze Age. Some of these appear in a multi-fi gured 
palimpsest from Tsagaan Salaa IV. The Afanasyevo 
pictorial tradition identifi ed by V.I. Molodin from the 
evidence discovered in the Russian Altai (Kucherla, 
Muzdy-Bulak, Uzungur) (1996) was also embodied in 
the rock art of the Minusinsk Basin (Esin, 2010). At 
the Muzdy-Bulak site on the Ukok plateau, a fi gure of 
deer was overlapped by other Bronze Age petroglyphs, 
while in Tsagaan Salaa (Mongolia), a similar image was 
superimposed on a fi gure of a horse in the Kalguty style 
(Molodin, Cheremisin, 2002; Molodin, Zotkina, Cretin 
et al., 2020). It is possible that the rich array of Bronze 
Age petroglyphs in the Mongolian Altai also includes 
other images associated with this developmental trend 
of  the Early Bronze Age cultures of Southern Siberia 
and Central Asia (see Fig. 2, 11–13).

Representations of anthropomorphic fi gures wearing 
distinctive clothing (“parabolic”, “bell-shaped”, 
“transparent capes”, with weapons, “horns”) appear 
widely on the rocks in the valleys of the Tsagaan Salaa 
and Baga-Oygur rivers. On the basis of complete 
iconographic parallels with scenes represented on ritual 
fences of the Chemurchek culture (Khar-Chuluut-1, 
Khulagash), these images can be considered the 
markers of the Chemurchek visual tradition identifi ed 
by A.A. Kovalev (Kovalev, Munkhbayar, 2015, 2022; 
Molodin, Cheremisin, Nenakhova et al., 2022b; and 
others). The scholars have determined the circle of 
subjects associated with these characters and the 
pictorial context, which included animals in the scenes 
with the “Chemurchek anthropomorphs”, such as 
bulls and horses, rendered using special iconography 
(Kovalev, Munkhbayar, 2022: 87). In addition, the 
depiction of a weapon, i.e. a bronze shaft-hole axe, 
makes it possible to date the fi gure represented on the 
right bank of the Baga-Oygur to the late 3rd millennium 
BC (Molodin, Cheremisin, Nenakhova et al., 2022b: 
248) (see Fig. 2, 14–16).

The variability of images, subjects, and iconographic 
solutions for representing zoo- and anthropomorphic 
characters, which go back to the Bronze Age, is clearly 
associated with their different chronology and cultural 
affiliation. For example, images of bulls are very 
diverse (a group of animals with massive rectangular 
bodies is clearly distinguishable (see Fig. 2, 18–20), 
just as a group of more realistically depicted animals). 
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Human fi gures are often associated with the images of 
bulls: most often people lead these animals.

Kubarev identified several groups of images of 
bulls: made in different techniques, with different 
types of horns, “spotted” bulls, and bulls “in 
decorative style”, riding and pack, in scenes with 
male and female characters (Kubarev, Tseveendorj, 
Jacobson, 2005: 523–535, 579–583). Domestic bulls 
were essential to the economy of the early cattle 
breeders, and this was reflected in their beliefs and 
art. It is still impossible to establish unambiguously 
the chronology of subjects associated with the 
depiction of domestic and wild (?) bulls, but note that 
in a number of compositions, the figures of bulls can 
be assigned to different groups. At the same time, 
they are associated with anthropomorphic characters 
in mushroom-shaped hats.

Anthropomorphic figures also differ in their 
iconography: the most numerous are male characters 
with weapons—bows and arrows, spears, daggers, 
and clubs. Figures depicted in a unique manner, 
i.e. on half-bent legs, wearing mushroom-shaped 
headdress, with tails or clubs, belong to the Advanced/
Late Bronze Age (Kubarev, 1987). Armed with bows 
and spears, they are often shown in hunting scenes, 
military confrontations, battle compositions, in the 
scenes of migrations with pack bulls, and in scenes 
with chariots (see Fig. 2, 20–25).

The “Age of Chariots” (mid-second half of the 
2nd millennium BC), related to the Late Bronze Age, 
is represented by lots of images of light wheeled carts 
drawn by horses. The Mongolian Altai is one of the 

regions where these images embodying the “Central 
Asian tradition” of depicting a chariot “in plan 
view”, with horses located “back to back” and the 
charioteer on the platform, are most numerous (see 
Fig. 2, 26, 27). Anthropomorphic figures wearing 
mushroom-shaped hats, on half-bent legs, with 
daggers (Kubarev, Tseveendorj, Jacobson, 2005: 577, 
fig. 87, 20) can be considered the dating evidence. 
These weapons correspond to solid cast daggers with 
handles, which have been found in the complexes 
of the Krotovo culture (Molodin, 2015) and occur 
as accidental finds from China to the Kazakhstan 
Irtysh region (Ibid.). They have been reliably dated 
to the Advanced Bronze Age. Judging by the parallels 
(Chlenova, 1976), images of anthropomorphic 
characters with daggers provided with ring pommels 
on their handles (Kubarev, Tseveendorj, Jacobson, 
2005: 577, fig. 87, 19) can be attributed to the Late 
Bronze Age.

The Early Iron Age petroglyph array, against other 
archaeological sites of this period in the region under 
discussion, would have been expected to feature no 
fewer images than that from the previous period. 
However, the situation is not as straightforward as 
it could have been. Indeed, very vivid, stylistically 
reliably identifi able, and very fully represented rock 
art at almost all signifi cant sites in the Russian and 
Mongolian Altai consists of numerous petroglyphs 
in the “deer stone style” (Savinov, 1990) (see Fig. 2, 
28, 32, 35; 4). This is primarily an image of a 
“stylized” deer, which is widely reproduced not only 
on rock surfaces in vast areas of the region, but also 

Fig. 2. Periodization of petroglyphs in the Mongolian Altai.
1 – Baga-Oygur III (Cheremisin et al., 2018: 67, fi g. 15); 2 – Baga-Oygur II (Kubarev, Tseveendorj, Jacobson, 2005: 376, fi g. 961); 3 – 
Kalgutinskiy Rudnik, section 1, representation 9 (Molodin, Cheremisin, 1999: 48, fi g. 26); 4, 5 – Tsagaan Salaa IV (Molodin, Zotkina, Cretin 
et al., 2020: 139, fi g. 3); 6 – Kalgutinskiy Rudnik (Molodin, Cheremisin, 1999: 34, fi g. 15); 7 – Tsagaan Salaa IV (Kubarev, Tseveendorj, 
Jacobson, 2005: 224, fi g. 337); 8 – Baga-Oygur II (Ibid.: 377, fi g. 962); 9 – Tsagaan Salaa IV (Ibid.: 223, fi g. 332); 10 – Tsagaan Salaa II 
(Ibid.: 179, fi g. 119); 11 – Muzdy-Bulak (Molodin, Cheremisin, 2002: 60, fi g. 1); 12 – Tsagaan Salaa IV (Molodin, Zotkina, Cretin et al., 
2020: 139, fi g. 3); 13 – Baga-Oygur V (Kubarev, Tseveendorj, Jacobson, 2005: 477, fi g. 1347); 14 – Tsagaan Salaa IV (Molodin, Zotkina, 
Cretin et al., 2020: 139, fi g. 3); 15 – Baga-Oygur I (Kubarev, Tseveendorj, Jacobson, 2005: 348, fi g. 847); 16, 17 – Baga-Oygur-4 (right bank, 
fi eld research of 2019, drawings by the authors); 18 – Tsagaan Salaa IV (Kubarev, Tseveendorj, Jacobson, 2005: 301, fi g. 657); 19 – Khar-
Chuluu (Kubarev, 2009: 338, fi g. 1107); 20 – Baga-Oygur IV (Kubarev, Tseveendorj, Jacobson, 2005: 433, fi g. 1182); 21 – Khar Salaa III 
(Kubarev, 2009: 122, fi g. 275); 22 – Baga-Oygur-2 (right bank, fi eld research of 2019, drawings by the authors); 23 – Khar Salaa II (Kubarev, 
2009: 83, fi g. 135); 24 – Baga-Oygur II (Kubarev, Tseveendorj, Jacobson, 2005: 352, fi g. 862); 25 – Tsagaan Salaa IV (Ibid.: 241, fi g. 405); 
26 – Khara Dzhamat Gol-6 (fi eld research of 2019, drawings by the authors); 27 – Tsagaan Salaa III (Kubarev, Tseveendorj, Jacobson, 2005: 
206, fi g. 244); 28 – Tsagaan Salaa I (Ibid.: 407, fi g. 1086); 29 – Khar-Chuluu (Kubarev, 2009: 319, fi g. 1033); 30 – Baga-Oygur III (Kubarev, 
Tseveendorj, Jacobson, 2005: 392, fi g. 1026); 31 – Baga-Oygur V (Ibid.: 482, fi g. 1362); 32 – Tsagaan-Salaa IV (Ibid.: 285, fi g. 596); 33 – 
Tsagaan Salaa IV (Ibid.: 264, fi g. 504); 34 – Shiveet-Khairkhan (Kubarev, 2009: 298, fi g. 931); 35 – Baga-Oygur IV (Kubarev, Tseveendorj, 
Jacobson, 2005: 407, fi g. 1086); 36 – Khar-Chuluu (Kubarev, 2009: 325, fi g. 1060); 37 – Tsagaan Salaa IV (Kubarev, Tseveendorj, Jacobson, 
2005: 217, fi g. 310); 38 – Tsagaan Salaa I (Ibid.: 144, fi g. 5); 39 – Tsagaan Salaa III (Ibid.: 210, fi g. 266); 40 – Baga-Oygur III (Ibid.: 392, 
fi g. 1028); 41 – Baga-Oygur IV (Ibid.: 435, fi g. 1187); 42 – Baga-Oygur I (Ibid.: 340, fi g. 820); 43 – Tsagaan Salaa IV (Ibid.: 285, fi g. 597); 
44 – Khar Salaa VII (Kubarev, 2009: 235, fi g. 723); 45 – Khar Salaa VII (Ibid.: 235, fi g. 725); 46 – Kalgutinskiy Rudnik (Molodin, Cheremisin, 
1996: 48, fi gure); 47 – Tsagaan Salaa IV (Kubarev, Tseveendorj, Jacobson, 2005: 218, fi g. 312); 48 – Tsagaan Salaa II (Ibid.: 171, fi g. 93); 
49 – Tsagaan Salaa IV (Ibid.: 235, fi g. 379); 50 – Baga-Oygur II (Ibid.: 370, fi g. 937); 51 – Baga-Oygur III (Ibid.: 397, fi g. 1050); 52 – Chaganka 

(Cheremisin, 2004a: 44, fi g. 7); 53–55 – Chaganka (fi eld materials of D.V. Cheremisin).
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on monumental stone sculptures and deer stones of the 
Mongolian-Transbaikal type.

As follows from the analysis of archaeological 
realities reproduced on deer stones of the Mongolian-
Transbaikal type, this style can be dated to the initial 

stage of the Early Iron Age, although a much earlier date 
for the emergence of the image of a stylized deer has 
also been discussed (Kubarev, 2009: 22). The problem 
of the discrepancy between the areas of the highest 
concentration of such petroglyphs and stone sculptures 

Fig. 3. Image of a bull. Baga-Oygur-5 (right bank), Mongolian Altai.

Fig. 4. Stylized deer fi gure. Baga-Oygur-2 (right bank), Mongolian Altai.



V.I. Molodin et al. / Archaeology, Ethnology and Anthropology of Eurasia 51/4 (2023) 65–7772

of the Mongolian-Transbaikal type with the fi gures of 
stylized deer has not yet been solved. For example, 
among a little over a hundred sculptures in the Russian 
Altai, only one sculpture with fi gures of stylized deer 
is known, and all other stelae are decorated with animal 
images in a different style. In the Mongolian Altai, 
sculptures with the image of a stylized deer are also 
much less common than such stelae in Central and 
Northern Mongolia.

In addition to distinctive fi gures of stylized deer, the 
“Early Scythian” period or the initial stage of the Early 
Iron Age in the Altai should include animal fi gures, 
such as deer, wild boars, predators, and mountain 
goats in the posture of “sudden stop”, “on tiptoe”, or 
with hanging limbs. These features correspond to the 
style of the Arzhan-Maiemir version of the animal 
style. Large numbers of engraved images of this 
period were discovered and studied during the work of 
E.A. Miklashevich at the sites of the Central Altai 
(2012). Images in this style are also known from the 
Russian and Mongolian part of the Altai Mountains (see 
Fig. 2, 29–31, 33, 34; 5, 6).

Surprisingly, it is not easy to determine the rock art 
traditions of the next stage of the Early Iron Age in the 
Altai, in particular those associated with the Pazyryk 
culture, which was distinguished by the most vivid 
decorative and applied arts. Furthermore, these occur 

much more rarely than those belonging to the Initial 
Iron Age. Judging by the published materials, there are 
only a few rock art images in Northwestern Mongolia 
with the features of reliably identifiable Scythian-
Siberian style of the Early Iron Age. There are also 
only few petroglyphs from this period in the Russian 
Altai: these are various animal images rendered in 
the classical style of the Scythian-Siberian pictorial 
tradition (see, e.g., (Kubarev, 1999)) (see Fig. 2, 36).

Scenes of torment and images of griffi ns and other 
syncretic creatures are almost absent from the rock art 
of the region. The inhabitants of the Altai of the mid to 
second half of the 1st millennium BC were also quite 
rarely depicted in rock art, as opposed to, for example, 
their contemporaries, the carriers of the Tagar culture. 
Nevertheless, a signifi cant part of the images of ungulates 
(primarily mountain goats and deer) obviously belonged 
to the advanced stage of the Early Iron Age, or 5th–
3rd centuries BC (see Fig. 2, 37–40). A vivid series of 
petroglyphs from Baga-Oygur III embody the “Scythian” 
tradition of combining and mutually inscribing animal 
fi gures, according to the principle of the “mysterious 
picture” typical of the Scythian toreutics (see (Kubarev, 
Tseveendorj, Jacobson, 2005: 400, No. 1056, 1057, 1059; 
635, photo 55)).

A remarkable character associated with mythology 
and rituals of the Pazyryk people appears in the rock 

Fig. 5. Image of a boar, the Early Iron Age. Chuy-Oozy, the Chuya River, Russian Altai.
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art of the region. This is a fantastic image of a horse, 
with horns on its head, reproduced on the rocks at a 
number of locations in the valley of the Tsagaan Gol 
River (see, e.g., (Kubarev, 2009: 28–29, fig. 931)) 
(see Fig. 2, 34). Indeed, the practice of “masking” 
or mythical “transforming” of a sacrifi cial horse into 
a deer or mountain goat in the funeral ritual of the 
Pazyryk people is known from the excavations of the 
“frozen” burial mounds in the Russian and Kazakhstan 
Altai (cemeteries of Pazyryk, Tuekta, Bashadar, Berel, 
etc.). This character clearly played an important role 
in the mythological bestiary of the Altai population in 
the Scythian period. The image of a horse with horns 
possessed a deep multi-layered meaning (for attempts 
at interpretation, see (Cheremisin, 2005)). It was used 
in the headdresses of the Pazyryk people and became 
perpetuated in the rock art of the region.

Identification of images from the subsequent 
Xiongnu-Sarmatian period in the region is complicated 
by several problems associated with a small amount 
of local rock art. Additionally, there are challenges in 
determining the stylistic and content-related features of 
these petroglyphs. First, the traditions of the previous 
period with the total domination of the Scythian-
Siberian animal style survived in the rock art for a long 
time, just as in the decorative and applied art of Eurasia. 
Second, it is very diffi cult to consider such notions 
as “dynamism”, “laconicism”, and “schematism” to 

be proper scholarly definitions. These can be used 
to indicate the nature of only individual figures or 
compositions made by engraving or pecking, but not of 
any signifi cant array of rock images with a statistically 
representative group of fi gures. Identifi cation of the 
Xiongnu-Sarmatian or “post-Scythian” period in 
some studies shows that stylistic differences, which 
scholars discern in individual images, as well as style 
of petroglyphs from the neighboring regions (primarily, 
the similarities with the “Tashtyk style” on the Yenisei) 
(Miklashevich, 1996; Soenov, 2003; and others), have 
been most frequently used as a basis for attributing 
representations and their compositions to that period 
(see Fig. 2, 41–45, 47, 48). E.A. Miklashevich noted 
new (as compared to the Scythian period) methods of 
rendering animal imagery in the transitional, “post-
Scythian”, period in the Altai, and pointed to elements 
of the Tashtyk style in the petroglyphs of the Ursul 
River valley in the Minusinsk Basin (1996: 40). 
V.I. Soenov also mentioned the appearance of features 
of the Tashtyk pictorial tradition in the rock art of the 
Altai, relying on the forms of bows and arrowheads 
represented in the Kalbak-Tash petroglyphs (2003).

An accumulation of tamgas, which differed from 
the Old Turkic ones, was discovered during the study 
of petroglyphs at the Kalgutinskiy Rudnik site in the 
mid-1990s. Two authors of the present article attributed 
them to the Xiongnu-Sarmatian period (Molodin, 

Fig. 6. Images of a deer, mountain goat, and predator (?), Early Scythian period. Chagan River valley, Russian Altai.
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Cheremisin, 1996) (see Fig. 2, 46). Later, S.A. Yatsenko 
confi rmed this attribution, based on the similarity of 
the Kalguty tagmas to those from Central Asia and 
Europe: “…in the Xiongnu-Sarmatian time in the Altai, 
an accumulation is known at the Kalguty mine… with 
signs that in almost all cases have parallels in tamgas of 
Central Asia and Sarmatia” (2001: 59, 106).

The rock art of the Old Turkic period of the 
Early Middle Ages, along with contemporaneous 
archaeological sites,  such as burial mounds, 
commemorative complexes with fences,  and 
monumental sculptures, is associated with the cultural 
traditions of the Old Turkic population of the region. 
Identifi cation of the early medieval pictorial tradition 
with various stylistic groups is based on reliable 
determination of the original style of images represented 
on rocks using pecking or fi ne engraving techniques, 
which became widespread at that time in the vast spaces 
of the Altai-Sayan (see (Mukhareva, 2007)). I  t would 
not be an exaggeration to say that, during the Early 
Middle Ages, a style emerged as remarkable as that 
during the prominence of the “Scythian-Siberian” art.

Scholars linked the early medieval petroglyphs at 
the sites of the Russian Altai to the Old Turkic culture 
and mentioned the plot-oriented and stylistic features 
of petroglyphs, which find direct parallels in the 
evidence of the well-dated closed complexes. In terms 
of content, visual narrations on rocks apparently refl ect 
the epic tradition of glorifying the chiefs, leaders of 
clans and military formations, invincible warriors, 
and unsurpassed hunters (see Fig. 2, 52). A series of 
such scenes from the lives of the heroes of the time 
was reproduced using the technique of fi ne engraving 
on a rock in the valley of the Chagan River in the 
southern Russian Altai, showing a horseman with a 
bow and arrow who hunts and chases ungulates, as 
well as scenes of military duels (Cheremisin, 2004a). 
The technique of fi nest engraving allowed artisans to 
render the features of protagonists of their works, such 
as long fl owing or braided hair, mustaches, and beards, 
and to depict armor, such as helmets, chain mail, bows, 
arrows, quivers, military belts, and the equipment of 
heroic horses, including real horse armor, in great 
detail (Fig. 7).

Fig. 7. Old Turkic mounted warrior, Shin-Oozy, Chagan River valley, Russian Altai.
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Old Turkic petroglyphs created using the engraving 
technique are not so numerous in the Mongolian Altai. 
However, just as in the Russian Altai, these appear in 
the same rock complexes with runic inscriptions and 
tamgas, although in smaller quantities (see Fig. 2, 49–
51). Distinctive features of a representative series of 
petroglyphs at the Shiveet-Khairkhan site in the valley 
of the Tsagaan Gol River, which was executed in a 
technique of careful pecking (Kubarev, 2009: 123–124, 
fi g. 278–280: 129, fi g. 309; photos 11, 12), make it 
possible to speak about a special stylistic group within 
the Old Turkic petroglyphs of the region (Mukhareva, 
2007: 195).

Thus, in the Early Middle Ages, there was a vibrant 
visual tradition with unique local stylistic groups in the 
region under study. Its chronological boundaries were 
the 6th to 9th centuries AD. The semantics of the plots 
appear to be related to visual expression of the Old 
Turkic epic tradition.

Unlike many regions of Eurasia where rock art 
developed only in antiquity and the Middle Ages and 
almost did not appear at later periods, in the southern 
Russian Altai, the traditions of rock art did not vanish, 
despite signifi cant social and economic changes. For 
example, a special area of distinctive petroglyphs 
created in the Modern period and in contemporary 
times is located in the valleys of rivers fl owing from 
the spurs of the South Chuya Range (see Fig. 2, 
53–55) (Cheremisin, 2004b; 2008). A completely 
different picture is observed in the neighboring regions 
of the Mongolian Altai with rare rock representations, 
which can be described as “paleoethnographic”. This 
can be explained by the specifi c nature of the ethnic and 
religious situation in the region.

Almost all multi-layered petroglyphic sites in the 
central part of the Russian Altai (Bichiktu-Bom, sites 
of the Ursul River valley) and in Kosh-Agachsky 
District bordering Mongolia (Elangash, Chagan) 
display “popular drawings of the Altaians”. In the 
south, the ancestors of the modern population, the 
Telengits of Kosh-Agach, who inherited—along with 
the landscape—all cultural, man-made objects from 
the previous generations of cattle breeders and hunters, 
continued the traditions of rock art, which were close 
and understandable to them. They often renewed 
ancient drawings, included ancient fi gures into their 
plots, modernizing them, and reproduced their multi-
fi gured “canvases” next to or on top of the petroglyphs 
of the past centuries.

Along with depictions of nomadic life with large 
number of fi gures of horsemen, scenes of migrations 

with men and women dressed in traditional clothes, 
hunting scenes with guns and dogs, and compositions 
of herding livestock, completely new subjects appeared. 
These are realistic images of permanent and portable 
dwellings, including yurts with people inside, fi rearms 
(coulter multuk-guns), sleighs on runners, ornamented 
carpets, smoking pipes, and some other things taken 
from real life.

This art differs in its content from the traditional art 
of ancient times and Middle Ages, which focused on 
myths or epics. However, the religious and mythological 
component of rock art is manifested also in the 
Contemporary Period. The Altai shamanism is one 
of the most important subjects of petroglyphs in this 
period. Numerous fi gures of shamans are represented 
wearing special ritual clothing, headdresses with 
feathers, and holding tambourines. There are separate 
images of shamans’ drums. These petroglyphs are 
usually made by the technique of fine engraving. 
Images are most often not carved, but simply scratched 
on ancient patina, and are distinguished by the almost 
complete absence of desert varnish. There are also 
polished fi gures and renovated ancient images.

Modern inscriptions on the Mongolian Altai rocks 
reflect a completely different tradition, focused on 
the word and text. Many of the newest figures are 
accompanied by inscriptions and texts. The nature and 
content of these images indicate a complete departure 
from the previous tradition, which was rich in content 
and included examples of the highest artistic skill.

Conclusions

Traditional stylistic analysis, the most recent studies 
of palimpsests, and comparative research on evidence 
from excavated closed complexes make it possible 
to establish a reliable periodization and chronology 
for various types of rock art in the Russian and 
Mongolian Altai. The suggestions about the content 
and chronological positions of the identifi ed stages in 
the rock art of the region and in individual compositions 
and images will be supplemented and clarifi ed with new 
research and new evidence, which is so abundant in this 
amazing region of North Asia.
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Lobed Ware in the Far East from the Neolithic to the Middle Ages

The study focuses on the origin and survival of the so-called lobed ware in the Far East. The term refers to vessels 
decorated with shallow vertical grooves, less often with deep, wide dents, either on the most convex part of the body or 
on the entire surface. Some vessels are covered with groups of vertical carved lines or burnished, less often painted bands 
imitating lobulation. Such ceramics are especially frequent at sites of the Jurchen era (7th–13th centuries) in the Amur 
basin. They are also found in Primorye, northeastern China, and in adjacent territories. The study of various sources 
shows that the lobed ware was made on the Lower Amur as early as the Neolithic (5th to late 2nd millennia BC), with 
the earliest samples relating to the Kondon culture. Typical lobed ceramics were also made by people of the Malyshevo 
and Voznesenovskoye cultures. It is hypothesized that the Jurchen-Bohai pottery, including the lobed ware, was directly 
infl uenced by Korean traditions of the fi rst two or three quarters of the 1st millennium AD. Given the distinctness of the 
tradition, its reminiscences in the Amur region can be traced back to the Neolithic.

Keywords: Amur region, Primorye, lobed vessels, Middle Ages, Jurchen culture, Neolithic cultures.

Introduction

One of the frequently discussed issues in Eurasian 
archaeology (especially that of the Russian Far East) 
concerns the age of the so-called lobed (fl uted) ware. 
This term refers to vessels of various shapes and sizes, 
with bodies decorated with shallow vertical grooves 
(commonly from four to eight) made by a narrow 
blunt tool (paddle or polisher). Less often they are 
decorated with deep, wide dents made by a pebble or 
a hummer, producing an effect of separate segments 
or bossed lobes. Such vessels are the most spectacular 
ones. Ancient artisans, possibly imitating lobulation, 
which, apart from elegance, was believed to strengthen 
the vessels, decorated them with groups of carved or 
incised lines, less often with burnished bands.

Ceramics of this kind are frequently encountered 
at numerous sites (fl at-grave burial grounds, groups 
of mounds, fortified settlements, and villages) of 
the Jurchen era in the Russian part of the Amur 
region, Primorye, northeastern China, and in adjacent 
territories. In recent decades, I pointed to the existence 
of lobed ceramics in a number of Eurasian cultures, 
nearly all of them dating to the Early Iron Age and 
the Middle Ages. Nonetheless, noting the few then 
available indications of the existence of such ceramics 
in the Neolithic of the Lower Amur, I expressed hope 
to gain more evidence of their amazingly early origin. 
I also remarked on the extreme abundance and great 
variety of such ware on the Amur in the Middle Ages 
(Medvedev, 1986: 87). The revealed long traditions of 
the Amur Neolithic pottery-making were also taken into 
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account. In the 1980s–1990s, for instance, ceramics of 
the Osipovka culture from the settlement of Gasya were 
considered the earliest known in the world. Specialists 
who claim that the medieval lobed ceramics have no 
apparent prototypes among the earlier Far Eastern 
pottery (Dyakova, Ivliev, 1985: 250) ignore these facts.

As was shown by recent studies of collections, other 
sources, and materials, ceramics with typical features 
of lobed vessels, which appeared on the Lower Amur 
in the Middle Neolithic (ca 5th–4th millennia BC) 
and existed there during the Late and Final Neolithic, 
later on, in the Early Bronze Age, actually disappeared 
from cultures of the region. At the same time, in some 
other cultural and historical provinces, it generally 
appeared in the Early Iron Age. This can be viewed 
as a discontinuity of cultural evolution and a revival 
of an earlier, evidently forgotten custom of decorating 
pottery. Such a reversal might have been triggered by 
an infl uence of a foreign cultural tradition.

I will now propose an interpretation of the 
available facts concerning the earliest examples of 
lobed ceramics in the Neolithic of the Amur and 
certain later instances, especially those relating to 
medieval traditions of this region. 

The earliest vessels with elements 
of lobulation in the Neolithic cultures 

of the Amur region

There is now reason to say that lobed ware existed 
at least in three Middle and Late Neolithic cultures 
(Kondon, Malyshevo, and Voznesenovskoye) and in 
the Final Neolithic of the Lower Amur. Vessels with 
simplifi ed elements of lobulation (or rather, pseudo-
lobulation) in the form of groups of incised vertical 
lines or grooves mostly in the lower half of the body 
(their upper portions were primarily decorated with 
horizontal straight or wavy thin rolls, or less often 
with scaly impressions) were found in the early 1960s 
during the excavations of the Neolithic settlement 
of Kondon-Pochta (field studies of the site were 
completed in 1971–1972). As all Kondon vessels, 
these were hand-made, fl at-bottomed, medium-sized 
(from 9–10 to 25 cm high) containers of a simple 
open shape. They lay in the ground mostly in crushed 
condition, but were completely reconstructed. By way 
of illustration, I will describe three typical vessels of 
this site, associated with two dwellings*. Notably, Far 

Eastern Neolithic ceramics, including Kondon ware, 
have not ever been examined before in the aspect 
considered in this article.

Vessel 1 (Fig. 1, 1) was found in dwelling 8, together 
with other vessels of various kinds (Okladnikov, 1984: 
105, pl. LII, 5). All of them had broken bottoms. The 
vessel is 23 cm high, with gently curved profi le, situla-
shaped, with a barely distinct waist between the body 
and the slightly sharpened rim. The lower smooth 
surface, below the ornament composed of horizontal 
straight and wavy lines, has just six vertical grooves. 
The vessel can be regarded as pseudo-lobed; its lower 
portion resembles rather a segmented piece. This kind 
of decoration should probably be viewed as a precursor 
of embossed lobulation.

Vessel 2 (Fig. 1, 2) was also found in dwelling 8. It 
is approximately 19 cm high. It has the shape of situla, 
with a gently narrowing lower part and the upper part 

*All the ceramics described here, with the exception of one 
medieval vessel from Shuangchencun, China, are housed at the 
Institute of Archaeology and Ethnography SB RAS.

Fig. 1. Neolithic ware with elements of lobulation (5, 6), 
and pseudo-lobed ware (1–4) from the Lower Amur.

1, 2, 4 – Kondon (after (Okladnikov, 1984)); 3 – Malyshevo (after 
(Derevianko, Medvedev, 1994)); 5 – Voznesenovskoye (Museum 
for the History and Culture of Peoples of Siberia and the Far East 
IAET SB RAS); 6 – Final Neolithic (after (Medvedev, 2017)). 

Not to scale.
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fl aring out, without distinct neck. Under the embossed 
decoration composed of ten straight and ten wavy 
discontinuous rolls, there are four vertical shallow 
grooves apparently meant to divide the lower zone of 
the vessel into segments.

Vessel 3 (Fig. 1, 4) was found in dwelling 9. 
The vessel is in the form of a small (9.5 cm high) 
situla or a jar, with a slightly convex body and a lip 
beveled inward. The upper third of the vessel bears 
ornamentation composed of three or four horizontal 
rows of arciform or scaled impressions. The lower part 
is decorated with narrow vertical grooves and adjacent 
bands of arciform dents. In addition to this piece with 
elements of pseudo-lobulation, three more small (from 
5 to 10 cm high) pot-like vessels were found in the 
dwelling. Two of them are plain-walled, while the third 
bears linear fi gures against the background of vertical 
dotted zigzag (Ibid.: Pl. XLII, 2, 3, 11).

The next group of pseudo-lobed or lobed ware 
consists of vessels of the Early Middle Neolithic 
Malyshevo culture. One vessel was found in 1986 
in excavation II of the multilayered settlement of 
Gasya, on the right bank of the Amur, near the 
village of Sakachi-Alyan. It lay in the lower cultural 
horizon, on the bottom of a pit 120 cm deep in virgin 
loam, and was crashed into several parts. The vessel 
(Fig. 1, 3) (Derevianko, Medvedev, 1994: 40, fi g. 14, 4) 
is fl attened pot-like in shape. Its height is 14.5 cm; the 
body diameter is 19.5 cm. The lip is beveled inward; 
the straight neck is indistinct, smoothly transiting into 
the body. The largest portion of the outer surface is 
ornamented. Below the rim and in the upper part of the 
body, the vessel is encircled with rows of bracket-like 
impressions. A meander-shaped composition of similar 
rows lies between them. On the burnished surface of 
the body, vertical incised lines accentuate plain bands, 
interchanging with those ornamented by inclined rows 
of bracket-like impressions. Stratigraphic and other data 
make it possible to attribute this specimen to the 4th 
millennium BC and to consider it the earliest among 
the pseudo-lobed vessels.

Another Malyshevo vessel with elements of pseudo-
lobulation was found in excavation I of the Ostrov 
Suchu site in 1975. The vessel is 32 cm high. It has a 
jug-amphoral shape, unusual for the Amur Neolithic 
(Fig. 2, 5). The body is convex, with a maximum 
diameter of 31 cm. Rim with a rounded edge terminates 
the straight neck. Its diameter is 21 cm and the height is 
15 cm. Almost the entire surface of the vessel is covered 
by mostly horizontal densely arranged rows of bracket-
like angular impressions (upper part of the body) and 
roundish oval pits (neck and the lower part of the body). 

The ornamental zone between the neck and equator is 
separated by four narrow vertical stripes delimited by 
incised lines and painted with red ocher. A similar stripe 
runs along the edge of the orifi ce. The vessel is very 
elegant and was hardly destined for everyday use; more 
likely, it was related to ritual. Even if the red stripes are 
just a surface decoration, they might replicate lobes, as 
traditionally believed.

Another group of the most important Neolithic 
vessels was also discovered during the excavations 
at Ostrov Suchu. In 1974, a pot-shaped vessel 
6.5 cm high with a short vertical rim painted with red 
ocher was found in the dwelling of the Malyshevo 
culture (Fig. 2, 1–4). The entire surface of the vessel is 
covered with ornament, mostly in the form of inverted 
angles fi lled with oblique rows or small spirals of tiny 
angular or bracket-like impressions of retreating paddle. 
This specimen shows all the typical features of lobed 
vessels. Before decorating and fi ring the vessel, four 
deep vertical grooves resembling dents were made on 
its walls. Such a technique made the vessel similar to a 
four-lobed prototype.

A small vessel 3.5 cm high (see Fig. 1, 5) of 
approximately similar shape was found in dwelling 2 
of the Late Neolithic Voznesenovskoye culture 
(mid-2nd millennium BC) on Suchu Island (Medvedev, 
Filatova, 2021). It is light-brown and yellowish, with 
burnished outer surface. The most convex part of the 
body bears at least six vertical oval elongate dents 
rendering the vessel lobate. While the function of this 
tiny specimen cannot be assessed with certainty, it was 
hardly used for domestic purposes.

A half of a broken Final Neolithic vessel (late 2nd 
millennium BC) found in 1993 in excavation III of 
the Ostrov Suchu site is noteworthy. The vessel is 
fl attened pot-like in shape, 19 cm high (see Fig. 1, 6) 
(Medvedev, 2017: 157, fig. 2), with gray-brown 
engobe. At least fi ve vertical rolls with sharpened 
ends, 1.0 cm thick and up to 5.0 cm long, were 
attached to the middle part of the body. These are 
transected with deep furrows along the ridge, making 
them similar to double ribs, again alluding to a lobate 
structure. What we deal with in this case are not 
“standard” lobed ceramics with various indentations in 
the walls. Such a ware, judging by the available fi nds, 
which are admittedly rare, was rather uncommon, but 
it did exist in the Neolithic and will hopefully draw 
the experts’ attention.

So, on the basis of the materials from the Lower 
Amur, it can be stated that various kinds of lobed 
vessels were in use at least from the early stages of the 
Middle Neolithic to its fi nal period.
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Lobed ware in some Eurasian prehistoric 
and medieval cultures 

Early examples of lobulation on vessels in Eastern 
European archaeological cultures can be judged 
from Chalcolithic Tripolye ceramics from Moldova. 
In particular, a vase from Druţa I settlement, with a 
series of vertical and slightly inclined oblong dents 
on the body, possesses all the features of the lobed 
ware (Ryndina, 1984: Fig. on p. 415). There are 
reasons to consider vases and beakers of the Komarov 
culture (Upper and Middle Dniester regions), with 
series of vertical carved and incised lines on the 
body (Epokha…, 1987: 114, 212, fig. 53, 28), as 
the examples of the Late Bronze Age pseudo-lobed 
ceramics. 

In the Early Iron Age, lobed and pseudo-lobed 
ceramics became fairly widespread in Eurasian cultures. 
For instance, typical vessels of these kinds were 
encountered in burials of the Sarmatian Age (mid-1st 
millennium BC) in the Lower Volga region (Sinitsyn, 

1960: Fig. 3, 10; 5, 8), Northern Caucasus (Korenyako, 
Naidenko, 1977: 235, fig. 4, 7; 242, fig. 6, 4), 
and at many other sites.

At medieval archaeological sites, the number of 
lobed ceramic vessels increases. For example, vessels 
with vertical dents were found during the excavations 
at Chersonesus. Such a ware became widespread in 
medieval Transcaucasia. Certain specialists argued that 
it was unique and imitated the decoration of metal ware 
(Jakobson, 1979: 82, fi g. 50, 1–3; p. 83). One could 
agree with this claim, were it not for much earlier clay 
prototypes. These, in fact, suggest the reverse, i.e., that 
metal vessels replicated those made of clay. 

In the Asian part of Eurasia, in Central Asia and 
farther east, lobed-grooved ware appeared mostly in 
the Early Middle Ages. In particular, it was recorded 
at Qidan sites in Inner Mongolia (see, e.g., (Wang 
Yuping, 1956: 31, fi g. 4)). Quite a lot of lobed vessels 
of the Jurchen culture (in China, Sanhao culture) 
was found in the Heilongjiang Province of China 
(Graves…, 1977: 51, fig. 4, 1, 2; p. 54, fig. 13). 

Fig. 2. Ceramics of the Malyshevo culture from Ostrov Suchu. Museum for the History and Culture of Peoples of Siberia 
and the Far East IAET SB RAS.

1–4 – lobed vessel from dwelling В: 1, 2 – general view, 3 – upper view, 4 – view from the bottom; 5 – vessel with vertical stripes covered 
with red paint, from excavation I (1975). Not to scale.

1 2
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Ceramics of this kind were found at Bohai settlements 
of the 8th–10th centuries in Primorye (Semenichenko, 
1976: 89–90; and others).

Korean wheel- thrown lobed ware  of  the 
1st millennium BC is also noteworthy. The earliest 
vessels of this series are attributable to the Mahan 
culture, which existed during the first centuries of 
the Common Era in the southern part of the Korean 
Peninsula. In particular, the collection of the Buyeo 
National Museum comprises a gray clay pot whose 
upper part is decorated with rectangular impressions 
of a stamp superimposed by stripes forming an oblique 
net. The surface of its body bears a series of shallow 
vertical grooves. The vessel is dated to the 2nd–
3rd centuries. Later on, in the Goguryeo Kingdom (4th–
6th centuries), wheel-thrown ware was manufactured 
that was virtually identical to the Bohai and Jurchen 
ceramics: gray burnished vase- or pot-like vessels, 
including those with applied band handles, and bowls. 
Goguryeo ceramics also include steamer pots and other 
types of cookware. In the 1990s, such utensils were 
represented in the exposition of the National Museum 
of Korea in Seoul. Among the contemporaneous lobed 
ceramics of the Early Koguryo, dating to the mid-1st 
millennium, there are hand-made vessels from certain 
Mohe sites on the Middle Amur. They are decorated in 
a pseudo-lobed fashion, with vertical incised lines on 
the body. A typical example is a complete vessel from 
the Poltse-Mohe burial ground of Amurzet (Fig. 3, 1).

Noteworthy is ceramic ware of the 7th century 
from the Silla Kingdom, housed in the Seoul Museum. 
In distinction from the Goguryeo ceramics, it bears a 
weaker resemblance to the Bohai-Jurchen ceramics. 
Silla vessels were made more thoroughly; there is a 
visible difference in assortment of the ceramics, too. 
However, along with differences, the Bohai-Jurchen 
and Silla ceramics still show a substantial similarity. 
Small narrow-necked jars with typical vertical grooves, 
that is lobed, occur among Silla vessels. It is reasonable 
to assume that the Jurchen lobed-grooved, hand-made 
and wheel-fashioned ware appeared in the Amur basin 
somewhat later than that of Mahan, at about the same 
time as the similar wheel-thrown pottery of Silla, i.e., 
in the 7th century.

The view of the scholars who analyze the lobed 
vessels of the medieval Far Eastern cultures is 
essentially that such a tradition had no local roots and 
had allegedly been introduced from Central Asia, fi rst 
to Qidan and then to Primorye-Amur. Another claim 
is that “the most likely time of contact between Qidan 
and the Primorye-Amur cultures was the late 8th to 
early 10th century AD” (Dyakova, 1993: 326). Such a 
view, reckoning without the presence of lobed vessels 

in the Amur Neolithic and later—in cultures of the fi rst 
two or three quarters of the 1st millennium AD on the 
Korean Peninsula (note that the Amur ceramics are 
quite different from those of Qidan), is illogical and 
cannot be accepted (for more details, see (Medvedev, 
1998: 453–458)).

 

Jurchen lobed ware

In the Far East, the highest number of various lobed 
ceramic vessels is known in the Jurchen culture, 
especially in its northern Amur area. The earliest 
samples—hand-made, wheel-adjusted, narrow-necked 
jars and pot-shaped vessels with vertical grooves and 
dents—were found at the Korsakovsky fl at-grave burial 
ground on Ussuriysky Island (burials 44, 141, 346, and 
others). Because this is the key Far Eastern cemetery 
in terms of both the number of excavated graves (386) 
and the number of lobed vessels, it deserves a special 
attention. Among the 459 hand-made and wheel-thrown 
vessels, 47 are lobed, including singular pseudo-lobed 
specimens. The last-mentioned usually have an archaic 
amphoral shape and pairs of vertical curved lines on the 
body (Fig. 3, 2). All other lobed vessels are decorated 
with dents and small grooves. They vary in shape and 
size, although most common are jar-shaped, with a 
narrow neck and a relatively wide body; pot-shaped 
vessels with rounded profi le are also numerous (Fig. 3, 
3–9). The vessels actually lack traces of soot or smoke. 
They were mainly used as tableware or, in some cases, 
as funeral items. This cemetery provides a convincing 
proof that people who left it had manufactured and 
used lobed vessels from the 7th century until the fi rst 
decades of the 12th century. This is the only cemetery 
in the entire Far East that was used for nearly half a 
millennium (with intervals).

At the next large Nadezhdinsky burial ground, 
115 examined graves yielded not less than 14 vessels 
with pronounced elements of lobulation: vertical 
grooves or, in some cases, dents on the body. Such 
decorations are present on narrow-necked jars and 
more often on pot-shaped roundish vessels with a short 
neck (Fig. 3, 10–12, 14). Lobed ceramics were found 
at other Jurchen cemeteries, too: Dubovsky, Bolonsky, 
Molchanikhinsky (Fig. 3, 13, 16, 19), Nazaichevsky, 
Kamenushka, and Protoka Bystraya.

Of great interest is lobed ware from Jurchen (Jin) 
cemeteries in adjacent Chinese territory, especially 
in the area where the center of Jurchen consolidation 
was located and where their state of Jin was formed 
with the fi rst (main) capital—Shangjing (Huiningfu, 
modern Baicheng). In the vicinity of Baicheng, 
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Chinese archaeologists examined the burials possibly 
belonging to constructors or inhabitants of the capital. 
Grave goods included wheel-thrown burnished clay 
vessels. Among them, a jar 32.2 cm high (Fig. 3, 15) 
is noteworthy (Medvedev, 2016). Its body is decorated 

with vertical grooves, with horizontal bands of stamped 
scaly ornamentation located in between. This vessel is a 
compelling evidence that lobed ware was manufactured 
by Jurchens during the Jin Empire, and this in its center. 
Ceramics of this sort are also present in the collection 

Fig. 3. Lobed ware of the Mohe (1) and Jurchen (2–20) cultures from cemeteries (1–19) and fortifi ed settlement 
(20) (after (Medvedev, 1986, 2016, 2017)). 

1 – Amurzet; 2–9 – Korsakovsky; 10–12, 14 – Nadezhdinsky; 13 – Dubovsky 15 – Shuangchencun (China); 16 – Bolonsky 
Ostrov (Achan); 17 – Pervoye Ozero; 18 – Olsky; 19 – Molchanikhinsky; 20 – Djari. Not to scale.
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from the contemporaneous fortifi ed settlement of Djari 
in the Khabarovsk Territory (Fig. 3, 20).

Dozens of lobed vessels were discovered during 
excavations of numerous kurgan cemeteries of the 
Jurchen epoch (8th–13th centuries) in the Russian 
Amur region: Pervoye Ozero, Olsky (Fig. 3, 17, 18), 
Venzelsky, Ludannikova Sopka, and others.

The totality of historic and archaeological facts 
shows the Jurchen culture to be the richest in diverse 
lobed ware in the Far East. Previously, before the 
evidence of such ceramics in earlier cultures of the 
region became available to me, I had suggested that 
they could have been invented in situ by medieval 
Tungus-Manchurian speaking Jurchen. As it turned out, 
however, the lobed ware in the region appeared in the 
Middle Neolithic.

Conclusions

The facts cited in the present paper leave no doubt 
that the ceramics known as lobed owing to its peculiar 
decoration was manufactured as early as the Middle 
and Final Neolithic (5th to late 2nd millennia BC). The 
earliest examples of such ware include vessels of the 
Kondon culture. These do not display clear features of 
lobulation—distinct vertical grooves. However, vertical 
curved or incised lines on the bodies give vessels the 
look of pseudo-lobulation.

In the Middle Neolithic (Malyshevo culture) 
though, along with pseudo-lobed ware (Gasya site), 
“classic” lobed vessels were manufactured. This allows 
us to make a conclusion about nearly synchronous 
evolution of these ceramic traditions on the Lower 
Amur. In the future, such ceramics will hopefully be 
also discovered at Neolithic sites elsewhere. Facts 
concerning the technology of Neolithic pottery are 
relevant to the study of Bronze Age ceramics as well 
(certain scholars attempt a chronological subdivision 
of such ware within a single culture, which would 
appear inexplicable).

It should be noted that one lobed vessel from Ostrov 
Suchu is attributable to the Late Neolithic, while another 
one, to the Final Neolithic (late 2nd millennium BC). 
Later on, prior to and at the beginning of the Early 
Middle Ages, pseudo-lobulation appeared on some 
Mohe and Poltse-Mohe clay vessels (Amurzet, Naifeld, 
Petrovskoye Ozero). Stages of spreading the lobed ware 
in the Amur region and Primorye were associated with 
the Bohai and especially the Jurchen cultures (7th to 
the fi rst half of the 8th century). Their early pottery 
manufacture, including the production of lobed vessels, 
appears to have been directly infl uenced by ceramic 

traditions of Korea in the fi rst three quarters of the 1st 
millennium AD. However, indirect reminiscences of the 
Neolithic tradition are likewise possible in later cultures 
of the Amur region. 

I cannot accept that “lobulation (in fact, pseudo-
lobulation – V.M.) was first rendered in the Amur-
Primorye cultures on a typical Mohe vessel… in 
the 4th century AD” (Dyakova, 1993: 325), and that 
lobed ware, under the infl uence of Sogdian merchants, 
“became widespread approximately from the 8th–9th 
centuries in the Amur region and, to a certain degree, 
in Primorye”, while “it was absolutely unknown in the 
Far East in the preceding time” (Shavkunov, 1985: 151). 
Judging by the available archaeological fi ndings, lobed 
ceramics had very deep roots in the Far East, especially 
on the Amur. It had been manufactured and used in 
the region much earlier than the 1st millennium AD, 
specifi cally since the Neolithic. 

Acknowledgment

The study was carried out under the Project “Diversity and 
Continuity in the Evolution of Cultures During the Stone Age, 
Bronze Age, Iron Age, and the Middle Ages in the Far Eastern 
and Pacifi c Regions of Eurasia” (FWZG-2022-0004).

References

Derevianko A.P., Medvedev V.E. 1994
Issledovaniye poseleniya Gasya: Predvaritelnye rezultaty, 

1986–1987 gg. Novosibirsk: IAET SO RAN.
Dyakova O.V. 1993
Proiskhozhdeniye, formirovaniye i razvitiye srednevekovykh 

kultur Dalnego Vostoka (po materialam keramicheskogo 
proizvodstva), pt. 2. Vladivostok: Dalnauka, pp. 290–409.

Dyakova O.V., Ivliev A.L. 1985
O proiskhozhdenii dolchatogo dekora v srednevekovykh 

kulturakh Dalnego Vostoka SSSR. In Rerikhovskie chteniya. 
1984 god. Novosibirsk: [s.n.], pp. 250–256.

Epokha bronzy lesnoi polosy SSSR. 1987
Moscow: Nauka. (Arkheologiya SSSR).
Graves of Common People of the Jin Epoch in Iungshen 
of Suibin County. 1977
Archaeological Team of the Heilongjiang Province. Wenwu, 

No. 4: 50–55. (In Chinese).
Jakobson A.L. 1979
Keramika i keramicheskoye proizvodstvo srednevekovoi 

Tavriki. Leningrad: Nauka.
Korenyako V.A., Naidenko A.V. 1977
Pogrebeniya rannego zheleznogo veka v kurganakh na r. 

Tomuzlovke (Stavropolskiy krai). Sovetskaya arkheologiya, 
No. 3: 230–248.

Medvedev V.E. 1986
Priamuriye v kontse I – nachale II tysyacheletiya 

(chzhurchzhenskaya epokha). Novosibirsk: Nauka.



V.E. Medvedev / Archaeology, Ethnology and Anthropology of Eurasia 51/4 (2023) 78–85 85

Medvedev V.E. 1998
Bokhaiskaya kumirnya v Primoriye. Seul: Hakionmunhvasa. 

(In Russian and Korean).
Medvedev V.E. 2016
Korotko o chzhurchzhenyakh i ikh pervoi stolitse Shantszine 

(Baichene). In Srednevekovye drevnosti Primoriya, iss. 4. 
Vladivostok: Dalnauka, pp. 28–47.

Medvedev V.E. 2017
Ob osobennostyakh razvitiya srednego i pozdnego neolita na 

yuge Dalnego Vostoka (Nizhneye Priamuriye). In Trudy V (XXI) 
Vserossiyskogo arkheologicheskogo syezda, vol. I. Barnaul: Izd. 
Altai. Gos. Univ., pp. 155–158. 

Medvedev V.E., Filatova I.V. 2021
Materials from dwelling 2 on Suchu Island, the Lower Amur 

(1977 season, excavation III). Archaeology, Ethnology and 
Anthropology of Eurasia, vol. 49 (3): 13–23.

Okladnikov A.P. 1984
Keramika drevnego poseleniya Kondon (Priamurye). 

Novosibirsk: Nauka.
Ryndina N.V. 1984
Raskopki poseleniya razvitogo Tripoliya Drutsy I. 

In Arkheologicheskiye otkrytiya 1982 goda. Moscow: Nauka, 
pp. 415–416.

Semenichenko L.E. 1976
K voprosu ob etnokulturnykh svyazyakh mokhe-bokhaitsev 

(po materialam arkheologicheskikh issledovaniy). In Noveishiye 
arkheologicheskiye issledovaniya na Dalnem Vostoke SSSR. 
Vladivostok: [s.n.], pp. 88–111.

Shavkunov E.V. 1985
Sogdiysko-iranskiye elementy v kulture bokhaitsev i 

chzhurchzhenei. In Problemy drevnikh kultur Sibiri. Novosibirsk: 
IIFF SO AN SSSR, pp. 146–155.

Sinitsyn I.V. 1960
Drevniye pamyatniki v nizoviyakh Eruslana (po raskopkam 

1954–1955 gg.). In Drevnosti Nizhnego Povolzhya: Itogi rabot 
Stalingradskoi arheologicheskoi ekspeditsii, vol. 2. Moscow: 
Izd. AN SSSR, pp. 10–168. (MIA; No. 78).

Wang Yuping. 1956
Ceramics from sites of the Liao Epoch on the slope of the 

Beitan Mountain in Lingdongjie of Bairin-Zozi hoshun, Dju-Ud 
aimag in Inner Mongolia. Wenwu Cankao Ziliao, No. 2: 29–33. 
(In Chinese).

Received May 17, 2023.



doi:10.17746/1563-0110.2023.51.4.086-095

V.P. Mylnikov1, N.M. Chairkina2, and S. Reinhold3
1Institute of Archaeology and Ethnography, 

Siberian Branch, Russian Academy of Sciences, 
Pr. Akademika Lavrentieva 17, Novosibirsk, 630090, Russia

E-mail: mylnikov@archaeology.nsc.ru
2Institute of History and Archaeology, 

Ural Branch, Russian Academy of Sciences, 
S. Kovalevskoi 16, Yekaterinburg, 620108, Russia

E-mail: chair_n@mail.ru
3German Archaeological Institute, Eurasian Department,

Im Dol 2-6, D 14195 Berlin, Germany
E-mail: sabine.reinhold@dainst.de

Wooden Paddles from the Nizhny Tagil Museum-Reserve 
of Mining and Metallurgy in the Urals

This article describes Early Metal Age wooden paddles from the Gorbunovo peat bog, kept by the Nizhny Tagil 
Museum-Reserve of Mining and Metallurgy in the Urals. Their morphology and manufacturing technology are analyzed. 
The archaeological context and new AMS-dates are introduced. This sample of early wooden paddles is the largest 
and the most representative in the world. The specimens are very standardized with regard to general proportions, 
shape of the blade and handle, and decoration of the handle. A distinctive feature of this sample is that the handle of 
certain specimens is composite. A comprehensive traceological and technological analysis of the paddles has revealed 
several aspects of their manufacture, and xylotomy has provided information about the species of wood (pine, cedar, 
and spruce). On the basis of the processing traces, a tentative toolkit was reconstructed. The paddles generally fall in 
two categories: most are one-piece, and a few are composite. During the Early Metal Age, woodworking was probably 
a traditional craft in the Trans-Urals, showing a number of customary techniques.

Keywords: Gorbunovo peat bog, Early Metal Age, wooden paddles, morphology, processing traces, woodworking 
tools, manufacturing technology.

Introduction

Over 160 wooden paddles and their fragments have 
been found at peat bog land sites of the Trans-Urals, 
such as Karasyeozerskoye IA and IIБ, Razboinichiy 
Ostrov, Karasyeozerskoye X, Shuvakish I, IA, VIB, 
VIIIГ, and XIД, Elnichnoye IA, as well as open 
mines VI and Dalniy of the Gorbunovo peat bog; 
the Staroye, Novoye, and Yazevskoye mines, second 

Kuryinsky mine, second Yazevskoye site, and the 
Shigirskoye A settlement at the Shigir peat bog. These 
items have been analyzed in a number of both general 
studies (Eding, 1940; Raushenbakh, 1956: 9, 23, 25, 
30, 123; Chairkina, 2005: 215–216) and specialized 
ones (Pogorelov, 1998; Kashina, Chairkina, 2016, 
2017). Wooden paddles have also been found at sites 
west of the Urals and from the Baltic Sea region 
(Hartz, Lübke, 2000; Vilkunan, 1986). Due to the 
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almost complete absence of absolute dates at the 
time of publication, the authors have dated almost all 
the paddles (simple and composite) to a fairly wide 
chronological period—the Early Metal Age. This 
article will analyze wooden paddles found at open 
mines VI and Dalniy of the Gorbunovo peat bog, 
which are now a part of the collection of the Nizhny 
Tagil Museum-Reserve of Mining and Metallurgy in 
the Urals (NTMR). These paddles have provided a 
series of AMS dates, and revealed their morphology 
and manufacturing techniques.

Sources

The set of sources for studying means of water 
transportation was developed in the 1920s as a result 
of excavations of peat bog sites, primarily mine VI 
of the Gorbunovo peat bog, located in the Sverdlovsk 
Region, 140 km north of the city of Yekaterinburg, 
in the area of the city of Nizhny Tagil (Fig. 1). In 
1926–1929, 1931, and 1936, the site was explored 
by D.N. Eding; in 1948, by A.Y. Bryusov and 
V.M. Raushenbakh; in 1979–1980 and 1983, by 
V.F. Starkov; since 2007, by N.M. Chairkina; and 
since 2017, by the Integrated Russian-German 
Expedition. During the excavations, unique fi nds of 
organic materials and complexes of wooden structures 
have been found.

Judging by archaeological reports, as well 
as fi eld and collection inventories, 86 whole 
paddles and fragments of their different parts 
were found in mine VI in the excavation 
pits of D.N. Eding and A.Y. Bryusov over 
an area of ca 1500 m2 (Eding, 1928, 1929, 
1936; Kashina, Chairkina, 2016). From these, 
18 items extracted from the excavations of 
1926–1928 and 1936 are kept at the NTMR. 
However, the designation of some of these 
items with labels “blade fragment of a 
paddle?” (No. 1034; TM-452/60, TM-452/63, 
and possibly TM-452/?) is questionable. The 
items transferred to the NTMR from the State 
Historical Museum are marked TM-452: 
whole paddles TM-?452/4 (6/150), TM-452/5, 
TM-452/6, TM-?452/8, TM-?452/21; their 
parts—blades TM-452/3,  TM-452/20, 
TM-452/33, TM-?452/22, and TM-?452, and 
handles ТМ-452/11, ТМ-452/23, ТМ-452/24, 
ТМ -452 /25 ,  ТМ -452 /26 ,  ТМ - ? ,  and 
ТМ-? (24/2). The NTMR collection also 
contains a blade fragment (TM-7002/58) and 

handle (TM-7285/1), discovered by Y.B. Serikov 
during exploration works in 1978. Three handles, 
including one from a composite paddle, two blade 
fragments, and three whole paddles (TM-22000/1, 
TM-22000/2, and TM-2000/133) were found in the 
excavation pits of V.F. Starkov (1979, 1980, 1983). 
Wooden paddles were also found at mine VI in 
subsequent years (Chairkina et al., 2019: Fig. 1, 6).

Prior to the detailed radiocarbon analysis of the 
most typical items from various typological series, 
cultural and chronological attribution of these 
items was based on their stratigraphic occurrence 
and the accompanying finds, and was not always 
unambiguous. The site was investigated mainly in 
the fi rst half of the 20th century. The exact location, 
depth of occurrence, and stratigraphic situation of 
the discoveries in some cases were not indicated 
in collection inventories, but even when such 
information was available, it did not serve as a clear 
chronological indicator. The problem is that all the 
excavations of Eding and Bryusov, with the exception 
of one (1936), were carried out on the northern side 
of mine VI, where peat was not extracted in the 
early 20th century. The excavation pit of 1936 was 
inside mine VI, where peat was extracted. Scholars 
established the depth of fi nds from the surface, which 
corresponded to the natural terrain (or was higher due 
to peat bricks stored for drying on the side) and was 

Fig. 1. Location of archaeological sites in the Trans-Urals, where the 
paddles were found.

1 – Mines VI and Dalniy at the Gorbunovo peat bog; 2 – Staroye, Novoye, 
Yazevskoye, and Second Kuryinsky mines, Yazevskoye site at the Shigir peat bog; 
3 – Elnichnoye settlement IA; 4 – Shuvakish I, IА, VIВ, VIIIГ, and XIД settlements; 
5 – Karasyeozerskoye IA, IIБ, Razboinichiy Ostrov sites, Karasyeozerskoye X 

settlement.
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clearly lower than the natural level in the mine, where 
peat had been removed to various depths. Therefore, 
this indicator was of little help for comparing the 
occurrence level of wooden structures and items 
marking cultural layers. Due to these circumstances, 
the cultural and chronological attribution of the 
items under discussion was not exhaustive in the 
previous studies. It was determined by a relatively 
sophisticated comparison of information from the 
reports and publications of Eding, modern research 
of the site analyzing the accompanying evidence 
from the collections of the State Historical Museum 
and NTMR, as well as several parallels with paddles 
found at other sites of the Trans-Urals.

The Dalniy mine is located in the western part of the 
Gorbunovo peat bog. In 1978, the site was examined 
by V.F. Starkov (1979). A fragment of wooden fl ooring 
made of wooden poles, marked by the Chalcolithic 
Lipchinskoye-type pottery, two handles (TM-6599/25), 
and a paddle fragment (TM-6599/24) were discovered.

Thus, currently, the NTMR collection contains 
seven whole or almost whole paddles, seven blade 
fragments, and ten handles, found at mines VI and 
Dalniy of the Gorbunovo peat bog.

Morphological description of the paddles

Wooden paddles discovered at the Ural peat sites 
can be divided into two categories: one-piece (over 
150 fragments and fully preserved items), and 
composite (12–15 items) (Pogorelov, 1998; Kashina, 
Chairkina, 2016, 2017). Among one-piece items, those 
120–130 cm long, with an oval blade 50–60 cm long 
and handle with a rounded end, were predominant. A 
blade design with a realistic or stylized waterfowl head, 
or rarely an animal head, were less common. According 
to the length of the handles, the paddles can be 
divided into very short (25–40 cm), short (51–62 cm), 
medium-sized (about 70–79 cm), and long (84–96 cm). 
The maximum length of the known paddles from the 
beginning of the blade to the end of the handle was 
156 cm; the minimum length was 100 cm.

According to their length, paddle blades can be 
divided into long (61–75 cm), medium-sized (50–
60 cm), and short (49 cm); according to width, into 
wide (10–16 cm) and narrow (4–10 cm). Their shape 
is varied: ellipsoid-shaped and wide; lanceolate-shaped 
and wide, with shoulders at the point of transition to 
the handle; oval- and suboval-shaped, which are both 
wide or narrow; and suboval short paddles (about 1/2 
of the usual length of a large paddle). In cross-section, 

paddle blades can be divided into subtriangular and 
rhombic, rarely suboval. The paddle handles usually 
have an oval cross-section (3.5 × 2.5 cm), rarely round, 
subtriangular, or subrectangular (Pogorelov, 1998).

Paddles of the composite category consist of two 
parts—the blade with a short piece of the handle, and 
the handle itself. The handles are cut into a slanting 
wedge and equipped with grooves or notches used for 
attaching the parts together (Pogorelov, 1998; Kashina, 
Chairkina, 2016, 2017).

One-piece paddles with a blade and handle. 
TM-?452/8. The item is almost intact, only the end 
of the blade is broken off. This paddle is of medium 
length, with a wide, medium-sized, ellipsoid blade, and 
handle with curved thickening at the end (Fig. 2, 1). 
The length of the surviving part of the blade is 53 cm; 
the width is 10 cm. A protruding sharp reinforcing rib 
is noticeable on the outer surface. The length of the 
handle is 67 cm. In cross-section, it is round (3 cm in 
diameter) near the blade and oval (2.0 × 1.2 cm) at the 
end near the thickening. The length of the thickening 
is 6.7 cm; the diameter is 3 cm. The paddle is carefully 
manufactured. The entire surface is polished as a result 
of secondary processing and long use. The item has a 
radiocarbon date of 4819 ± 23 BP (Table 1, No. 5)*.

TM-452/6. A short paddle with wide, oval blade 
of medium length, and a handle with rounded end 
(Fig. 2, 2). The overall length is 114 cm. The length 
of the blade is 51.5 cm; the width is 11.7 cm. Its outer 
surface is convex; the inner (working) surface is fl at. 
The diameter of the handle is 3 cm. Two triangular 
recesses were cut out at its end with a knife, probably 
for a better grip.

TM-?452/21. A short paddle with narrow, oval 
blade of medium length, and a handle with a straight 
end (Fig. 3, 1), made of cedar (Table 2, No. 3). The total 
length is 105.3 cm. Its state of preservation is poor. Its 
fl at blade is signifi cantly broken on both sides. The 
length of the surviving part is 55.6 cm; the width is 
8.5 cm. The handle is oval (3.5 × 2.5 cm) in cross-
section. The end is fl at; it was planed with a knife on 
both sides. This paddle gave a radiocarbon date of 
3936 ± 21 BP (see Table 1, No. 3).

TM 2000/133. Probably a short paddle with long, 
wide, oval blade (Fig. 3, 2). The end of the handle is 
broken off. The total length is 115.5 cm. The length of 
the blade is 64.3 cm; the width is 13.5 cm. The blade is 

*All radiocarbon dates were obtained at the Curt Engelhorn 
Center of Archaeometry (Mannheim) and were calibrated using 
the Oxcal4.4 software and Intcal20 calibration curve (Reimer 
et al., 2020). 
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curved, with an asymmetrical, rounded 
end. Its outer surface is slightly convex; 
the inner (working) surface is fl at, with 
four round dark spots located at equal 
distance along the long axis. The 
diameter of the handle is 4.5 cm at 
the blade and 3 cm at the broken end. 
This item gave a radiocarbon date of 
3822 ± 21 BP (see Table 1, No. 1).

TM-452/5. A very short paddle 
(children’s?), with a short, narrow, 
suboval blade, and a handle with 
beveled end (Fig. 4, 1), made of cedar 
(see Table 2, No. 7). The total length 
is 72.5 cm. The length of the slightly 
curved blade, which is fl attened at the 
end, is 42 cm; the thickness is 3 cm at 
the beginning and 8 cm in the middle 
part. The diameter of the handle is 
2.5 cm. Its end was asymmetrically 
rounded and trimmed with bilateral 
cuts. This paddle gave a radiocarbon 
date of 5044 ± 23 BP (see Table 1, 
No. 7).

TM-22000/1. A long paddle with 
short, wide, oval blade (Fig. 4, 2, left). 
The total length is 135 cm; the length 
of the handle is 95 cm. The blade is 
10 cm wide. Its end is worn and beveled. Initially, the 
blade had a symmetrical shape. The handle is bent, and 
becomes gradually thinner towards the end.

TM-22000/2. A long paddle with narrow, oval blade 
of medium length (Fig. 4, 2, right). It is well preserved, 
with symmetrical shape, and is marked by a particular 
refi nement. The length of the paddle is 135 cm. The 
length of the blade is 50 cm; the width is 8.1 cm. The 
handle ends with a straight cut.

Blades of  one-piece paddles .  TM-452/3. 
A wide (11.3 cm), oval blade of medium length 
(52.3 cm) (Fig. 5, 1), made of pine (see Table 2, 
No. 8). Fractures are present on its rounded edges. 
On the outer surface, traces of secondary processing 
by a chisel with fl at working surface have survived. 
The diameter of the remaining part of the handle is 
3.2 cm; the length is 3 cm. It is almost flat, with 
rounded edges. This item gave a radiocarbon date of 
5059 ± 23 BP (see Table 1, No. 6).

TM-6599/24. A shortened oval blade of medium 
width (Fig. 5, 2). The end is broken off. The length of 
the preserved part is 47.5 cm; the width is 9.3 cm. The 
outer surface is convex, with a thickening along the 
longitudinal axis; the inner surface is fl at. The diameter 
of the surviving fragment of the handle is 2.2 cm.

TM-452/20. Fragment of a very wide, oval blade 
of medium length, made of cedar (see Table 2, No. 4). 
The length of the preserved part is 52 cm; the width is 
9 cm. The outer surface is convex, shaped as smooth 
oval, and shows clear traces of processing by a chisel 
with fl at working surface. The inner surface is concave, 
shovel-shaped (Fig. 6, 1).

TM-452, “a separate sample”. A perfectly 
manufactured, narrow, oval blade, with pointed end 
(Fig. 6, 2). The inner surface is fl at; the outer surface 
has a weakly visible reinforcing rib. The total length 
is 85 cm; the length of the blade is 79 cm; the width 
in the middle is 11.8 cm; the thickness is 0.8–1.2 cm.

Fig. 2. Paddles ТМ-?452/8 (1) and 
TM-452/6 (2).

a – front; b – back.
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Fig. 3. Paddles TM-?452/21 (1) and TM-2000/133 (2).
a – front; b – back.

TM-452/33. Fragment of a paddle blade 
blank (Fig. 7, 1), 48 cm long and 3.9 cm 
wide. The thickness of the rounded two-
plane part is 2.7 cm. Traces of planing with 
a knife are well preserved on the blank.

TM-7002/58. Fragment of the middle 
part of a paddle blade, carefully processed 
and smoothed. Its length is 60.8 cm; the 
width in the middle is 6.5 cm. The thickness 
is 2.7 cm at the beginning of the handle, 
and 1 cm at the end of the rounded part. 
A thickened and pointed reinforcing rib 
passing into the handle is clearly visible on 
the outer surface (Fig. 7, 2).

TM-?452/22. Fragment of a narrow 
paddle blade made of pine (see Table 2, 
No. 5). Its size is 34.0 × 7.0 × 0.8 cm. One 
side was processed very well; the other side 
was manufactured less carefully. The profi le 
is slightly deformed; the cross-section 
is oval.

TM-11.8/4461-4468. Fragment (half) of 
a thin paddle blade. Its length is 57.8 cm; 
the width is 5.4; the thickness at the broken 
edge in the area of transition to the handle 
is 1 cm. A through hole was made on both 
sides with the thin tip of a sharpened knife, 
or was drilled with a pin-drill at the end of 
the blade, near the broken edge. This hole 
was possibly made for fastening two halves 
of the split blade.

Fragments of paddle handles with 
preserved ends. The length of the handles 
ranges from 36 to 61 cm. Their cross-
section is oval (TM-452/24, TM-452/25, 
TM-?, ТМ-7285/1) or quadrangular 
(ТМ-452/23), from 1.5 to 2.5 cm at the end 
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Table 1. Radiocarbon dates of wooden paddles from mine VI of the Gorbunovo peat bog

No. Collection code  Item Date, BP Index
Calibrated date, yrs BC

±1σ ±2σ

1 ТМ-2000/133 Paddle 3822 ± 21 MAMS-53626 2293–2205 2397–2150

2 ТМ 452/24 Handle of the 
composite paddle 

3924 ± 22 MAMS-53627 2467–2350 2471–2305

3 ТМ-?452/21 Paddle 3936 ± 21 MAMS-53628 2471–2350 2560–2343

4 ТМ-7285/1 Paddle handle 3946 ± 22 MAMS-49165 2557–2352 2565–2346

5 ТМ-?452/8 Paddle 4819 ± 23 MAMS-53625 3641–3536 3645–3529

6 ТМ-452/3 Paddle blade 5059 ± 23 MAMS-53629 3944–3800 3949–3793

7 ТМ-452/5 Paddle (children’s?) 5044 ± 23 MAMS-53630 3940–3792 3948–3778

8 ТМ-452/23 Paddle handle 5090 ± 24 MAMS-53631 3954–3809 3961–3800
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Fig. 4. Paddles TM-452/5 (1), TM-22000/1, and TM-22000/2 (after (Starkov, 1983: Fig. 16, 2, 3)) (2).
a – front; b – back.

Fig. 5. Paddle blades TM-452/3 (1) and TM-6599/24 (2).
a – front; b – back.
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Table 2. Wood species of the items found during 
excavations at the Gorbunovo peat bog* 

No. Collection code Item Wood species

1 ТМ-452/23 Paddle handle Pine 

2 ТМ-452/26      ʺ     ʺ

3 ТМ-?452/21 Paddle Siberian pine

4 ТМ-452/20 Paddle blade     ʺ

5 ТМ-?452/22      ʺ Pine

6 ТМ-452/25 Paddle handle Spruce

7 ТМ-452/5 Paddle Siberian pine

8 ТМ-452/3 Paddle blade Pine

9 ТМ-?452/4 Paddle     ʺ

*Compiled using archival books of the Nizhny Tagil Museum-
Reserve of Mining and Metallurgy in the Urals (F. 2, Inv. 1, D. 15, 
fols. 1, 2).
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of the handle, and from 2.1 to 2.9 cm at the 
broken end. The ends of the handles, with the 
exception of one (with widened oval shape), 
are fl attened, slightly widened, and bent at an 
angle of 10–45°.

Items ТМ-?, ТМ-452/24, and ТМ-452/25 
have long slanting cuts at the ends, which 
indicates that these are handle fragments of 
composite paddles. All these handles were 
made very carefully, using all secondary 
processing operations (scraping, planing with 
scrapers, abrasive grinding, and polishing 
with pieces of suede skin).

Radiocarbon dates have been obtained 
for three items: TM-452/24 (3924 ± 22 BP), 
TM-7285/1 (3946 ± 22 BP), and TM-452/23 
(5090 ± 24 BP) (see Table 1, No. 2, 4, and 8).

Manufacturing technique and use

Comprehensive technical and technological 
analysis has shown that production of wooden 
paddles for boats has specifi c features. Trace 

Fig. 6. Paddle blade fragment TM-452/20 (1) and blade TM-452, “separate sample” (2).
a – front; b – back.

Fig. 7. Fragments of paddle blade blank TM-452/33 
(1) and blade TM-7002/58 (2).

a – front; b – back.
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analysis and xylotomy have revealed that most of the 
one-piece paddles were made of whole tree trunks, 
using almost all of the main and auxiliary wood-
processing techniques (Mylnikov, 2008: 33–38). This 
feature of the manufacture of paddles dating to the 5th 
millennium BC (Ertebølle culture) and the selection 
of specifi c tree species are mentioned by European 
scholars (Klooß, 2015: 201–206, tab. 56–57; p. 207).

Blades of almost all the paddles have a fairly 
signifi cant deviation from the straight line of the handle 
(up to 5–7 cm). This was done intentionally, to move 
water more effectively, in order to increase the effi cacy 
of rowing, speed of movement, and maneuverability 
of the vessel. The fi rst studies of the sources indicate 
that the sequence of paddle manufacturing could have 
been the following. First, searching for a tree with 
suitable straight grained wood and for a trunk section 
with a minimum number of knots. Then, splitting the 
log with an axe, wedges, and a mallet for obtaining 
bpaddleds (fl itches), cutting out the blanks with a metal 
or stone knife from the bpaddled, and processing the 
blank by trimming, scraping, and grinding, for which 
adzes, stone or metal scrapers or scraper-knives, sand, 
and other abrasive materials might have been used 
(Pogorelov, 1998).

Anatomical analysis of the wood structure has 
revealed that mostly coniferous tree species, such as 
cedar, pine, and spruce, were used for making the 
paddles (both the whole paddles and fragments) (see 
Table 2). The clearest surviving traces of processing 
indicated that the main set of tools included an axe, 
adze with flat blade, and knife. Distinctive long, 
even spikes at the ends of many of the strips of wood 
(blanks for paddles) may indicate that these tools were 
metal (copper or bronze). Trace analysis identifi ed the 
woodworking operations. Primary processing consisted 
of splitting, trimming and planing; secondary processing 
included shaving, scraping, sanding, and polishing.

The thoroughness of the secondary processing of 
the paddles is noteworthy. Their entire surface was 
sanded and polished: technological traces of planing 
on blades were sometimes entirely absent. In addition 
to evidence of the repair of handles, a careful attitude 
toward the paddles is manifested in their continued 
use after the breaking of the edges of the blade, since 
the breakage surface in some items was worn out and 
smoothened.

Most of the items show traces of long use. In some 
cases, the ends of the blades are crushed, chopped, 
broken, and have crude longitudinal scratches. Some 
items are split in half. On average, the handles were 
broken at a distance of 10 cm from the edge of 

the blade. The fi rst scholars believed that if it was 
impossible to use a broken paddle as intended, blades 
and handles were reused as other products (Ibid.).

S.N. Pogorelov suggested that paddles with 
ellipsoid, wide blades, suboval, narrow blades, and 
partially with oval, wide blades, together with handles 
with a rounded end, as well as some paddles with the 
pommel of a stylized image of a beast’s head, could 
have belonged to an earlier time. In his opinion, 
they showed traces of crude trimming and scraping 
with stone (?) tools. These items could have been 
made in the Late Neolithic–Early Chalcolithic. They 
also include paddles with a short reinforcing rib and 
composite paddles. At the end of the fi rst half of the 
Chalcolithic, there probably appeared (and began to 
prevail) paddles with pommels showing a stylized 
image of the head of a waterfowl, with handles that 
had a slightly curved, fl attened, or extended end, bent 
at an angle of 10–45°, as well as handles ending with 
a slanting unilateral cut with a longitudinal narrow 
groove. These were made by metal tools, which is 
confi rmed by distinctive traces (Ibid.). E.A. Kashina 
and M.N. Chairkina suggested a wider chronological 
range for all types of Ural paddles, dating them to the 
Chalcolithic–Early Bronze Age (2017).

Analysis of the collection has revealed a signifi cant 
predominance of one-piece paddles over composite 
paddles. The first category includes only one item 
(TM-?452/8) of average length, with a handle having 
a bent end, and with a wide blade of medium length, 
showing an ellipsoid shape. The item was made in 
the fi rst half of the 4th millennium BC (see Table 1, 
No. 5). The rest of the paddles have a wide (TM-452/6, 
TM-2000/133, TM-22000/1) or narrow (TM-?452/21, 
TM-452/5, TM-22000/2) blade of oval or suboval shape. 
These include both short (TM-452/6, TM-2000/133, 
TM-?452/21, TM-452/5) and long (TM-22000/1, 
TM-22000/2) items. Ends of the handles in these items 
are straight (TM-? 452/21, TM-22000/2), slightly 
slanting (TM-452/5), rounded (TM-452/6), or bent 
(TM-22000/1). One of the paddles with a wide, oval 
blade (TM-2000/133) was dated to the last third of the 
3rd millennium BC (see Table 1, No. 1). An item with a 
narrow oval blade (TM-?452/21; see Table 1, No. 3) was 
made probably somewhat earlier, in the third quarter of 
the 3rd millennium BC. A short paddle, which might have 
belonged to a child, with a similar blade (TM-452/5), 
was dated to the fi rst half of the 4th millennium BC (see 
Table 1, No. 7). It was almost contemporaneous with the 
single item containing an ellipsoid blade.

Paddle fragments included only oval blades: 
wide (TM-452/3), very wide (TM-452/20), medium 
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(TM-6599/24), and narrow (TM-452, “separate sample”); 
short (TM-6599/24), medium (TM-452/3, TM-452/20, 
TM-7002/58), and long (TM-452 “separate sample”). 
A wide blade of medium length was made in the fi rst third 
of the 4th millennium BC (see Table 1, No. 6).

Three handles oval in cross-section (TM-452/24, 
TM-452/25, TM-?), with bent ends, as with the 
handles of one-piece items (TM-7285/1, TM-452/23, 
TM-452/26, TM-?), to prevent hand slipping 
during rowing, also belonged to composite paddles. 
Radiocarbon dates for these handles of composite and 
one-piece paddles suggest the mid third millennium BC 
(see Table 1, No. 2, 4). The handle TM-452/23 has 
another design (with a widened oval shape) and 
quadrangular cross-section. It could have belonged to a 
one-piece paddle, dating to the earliest time—the early 
4th millennium BC (see Table 1, No. 8).

Conclusions

The collection of paddles kept at the Nizhny Tagil 
Museum-Reserve of Mining and Metallurgy in the 
Urals, from mines VI and Dalniy of the Gorbunovo 
peat bog, shows a clear morphological resemblance to 
similar items from peat bog sites of the Trans-Urals. 
They are distinguished by substantial uniformity, 
common proportions of details, occasional composite 
handles, and figurative design (Eding, 1940; 
Raushenbakh, 1956: 9, 23, 25, 30, 123; Chairkina, 
2005: 215–216; Pogorelov, 1998; Kashina, Chairkina, 
2016, 2017). These features clearly differentiate these 
paddles from those found in the Baltic region, which 
demonstrate great variability (Kloß, 2015: Fig. 254; 
Hartz, Lübke, 2000: Fig. 2).

Long paddles with a pointed blade, possibly for 
men, could have served for pushing off and controlling 
boats; short paddles with an oval end, possibly for 
women, could have been used for rowing (Kulemzin, 
Lukina, 1977: 51). It cannot be excluded that small 
items were not used as paddles, but belonged to rites, 
games, everyday life, and/or production activities. 
Paddles with ornithomorphic or zoomorphic pommels 
of handles, and with drawings on the blades in black 
paint, could have had a sacred function. Traces of paint 
have been found on handles (Eding, 1940: 54) and 
blades (TM-2000/133) of the paddles from mine VI 
of the Gorbunovo peat bog. A blade fragment with a 
geometric pattern of two isosceles triangles fi lled with 
paint and facing each other with their apexes, and rows 
of dots moving away from them, was discovered at the 
Shuvakish I settlement (Chairkina, 2005).

The AMS-dates indicate that almost all the types of 
wooden paddles found at the Trans-Urals peat bog sites 
existed for a relatively long time, from the early 4th to 
late 3rd millennium BC (Chalcolithic–Early Bronze Age).
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Spatial Distribution of Finds on the Eastern Outskirts of Poltse I, 
the Amur Region

On the occasion of the 60th anniversary 
of the fi rst excavations at Poltse I 

The study addresses the spatial arrangement of features at Poltse I—a Poltse culture settlement near the village 
of Kukelevo. An analysis of past scholarship reveals the sources of the modern understanding of the geographic and 
topographic location of the site and of its present condition. Although Poltse I and Poltse II, which is located nearby, 
were damaged by plowing in 1968, it is possible to continue excavations and obtain new information. On the basis of 
published materials, fi eld plans in the archives, and artifacts at the SB RAS Institute of Archaeology and Ethnography, 
the fi rst complete plan of excavations at Poltse I has been prepared, showing the arrangement of dwellings. Certain 
features of their design are described. Ceramic vessels found in each of the ten dwellings are listed. The vessels were 
placed along the perimeter of the interior, leaving free space around the central hearth and a passage to the exit. Most 
were concentrated in six dwellings. Only a few of them were used in everyday life, while most could have been destined 
for trade and barter. The abundance of ceramics (965 specimens and numerous separate fragments) makes Poltse I 
a key source for information on pottery manufacture, subsistence, and cultural ties. So far, it is impossible to say whether 
the vessels were manufactured in situ or imported.

Keywords: Amur region, Kukelevo, Poltse I settlement, excavation plan, dwellings, Poltse culture, vessels.

Introduction

The fi rst information about the location of the Poltse I 
archaeological site in the scholarly literature was 
provided by A.P. Derevianko in 1966. According to his 
description, the settlement was located 5 km from the 
village of Kukelevo, on a 3–4 m terrace gently sloping 
down to a signifi cantly swampy oxbow lake, a former 
channel of the Amur River, 3–4 m from the road to the 
village of Babstovo (38 km), which ran along the edge 
of the terrace (Derevianko, 1966a: 230). More detailed 
information on the location was provided in the report 

on the 1966 excavations: “The settlement of Kukelevo-
Poltse* is located… after the 138 km marker of the 
Birobidzhan–Amurzet road. The settlement extends 
along an old river bed (now a chain of oxbow lakes at 
a distance of 50 m) north of the road that cuts off the 
settlement from the bank, that is, most likely, cuts off 
its southern part—a good half of the settlement adjacent 

Archaeology, Ethnology & Anthropology of Eurasia     51/4 (2023)  96–104     E-mail: Eurasia@archaeology.nsc.ru
© 2023  Siberian Branch of the Russian Academy of Sciences

© 2023  Institute of Archaeology and Ethnography of the Siberian Branch of the Russian Academy of Sciences
© 2023  S.P. Nesterov

96

THE METAL AGES AND MEDIEVAL PERIOD

*That was the name of the site in the reports. It is indicated 
on some fi eld drawings from the Archive and on the labels on 
boxes with material evidence in the Repository of the IAET 
SB RAS.
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to the channel. The bank near the settlement is high and 
steep, although without precipices. The settlement is 
bordered by fi elds on the north. Probably, part of it has 
been plowed over. The western edge of the settlement is 
more damaged: there is a noticeable ditch from the last 
surviving dugouts, covering about 70 meters along the 
bank. The dugouts are located in close groups. The last 
dugouts to the east survived under a shallow plowed 
valley overgrown with small oak trees. The settlement 
probably continued further to the slope of the terrace, 
but the road and fi elds of the collective farm are there” 
(Derevianko, 1966b: fol. 1). About a dozen deep (up 
to 1.5 m) cup-shaped depressions, with diameters of 
8–10 m and bottoms overgrown with young oak trees 
and bushes (Fig. 1), were discovered there in 1962 in a 
dense oak forest (Derevianko, 1966a: 230). Therefore, 
the excavations that began in 1963 and continued in 
1964, 1966, and 1967 involved partial cutting down of 
the trees (Fig. 2, 1).

During four years of permanent works at the Poltse I 
site, several more well-visible depressions were 
discovered, suggesting that the settlement consisted of 
approximately 20 dwellings. The settlement of Poltse II, 
partially destroyed to the south by the road and plowed 
over to the north, was discovered 200 m to the west of it. 
One dwelling out of 30 was explored there. Such close 
proximity of both settlements might have been caused by 
the terrain of the area at that time, or by their existence 
at different times; or Poltse II might have become a 
new settlement for the inhabitants of Poltse I, which 
perished from some catastrophic events as evidenced by 
traces of fi re in nine out of the ten examined dwellings 
(Derevianko, 1976: 10, 83). 

Fig. 1. Satellite image of the location of Poltse I and 
II (1), and view of the current state of the excavation 
areas of the 1960s at Poltse I from the south (photo by 

S.P. Nesterov, 2016) (2). 

0 20 km 1 2

Fig. 2. View of the excavation areas of the 1960s from the 
southeast (from the original photo made for the book by 
A.P. Derevianko (1976: 11, fi g. 3)) (1), and satellite image 

of the terrace in Poltse with traces of arable land (2). 
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necessary to ignore the numbering of the depressions from 
the 1970 map (Fig. 3, 3) (1976: 10, fi g. 2). 

In 1966, the fi rst attempts at creating a general map 
of excavations at Poltse I were made. It was completed in 
the fi eld on graph paper and included the outlines of three 
previously explored dwellings (No. 1–3), one dwelling 
(No. 4) unearthed in 1966, and two unexcavated dwellings 
(No. 5 and 6). Cross-sections were made through the sub-
square depression of dwelling 6 along lines 33 (north–
south) and Я (west–east). Digital and letter benchmarks 
were indicated on them, and the trench was shown on the 
cross-section along line Я. On the second, fi nal general 
map, dwelling 5 was already marked as explored, and only 
baulk lines without marked pickets were drawn through 
the depression of dwelling 6. Therefore, information from 
the fi eld drawing was chosen instead of this (Fig. 4). These 
maps have not appeared in any publications of materials 
from Poltse I. 

It was possible to make a general layout of the 
excavated dwellings because eight of them (except for 
dwellings 1 and 10) were included in a single excavation 
coordination grid (Fig. 5). However, this does not mean 
that the entire settlement area of approximately 2340 m2 
was unearthed. In 1964, dwellings 2 and 3 were explored 
using one excavation pit. In 1966, dwellings 4 and 5 were 
studied separately, but were linked to the common grid. 
According to the description, “dwellings at the settlement 
were located close to one other, especially in its eastern 
part where the inter-dwelling fi lling was not removed. 
Only in the area of dwellings No. 5, No. 6, No. 8, and 
No. 9, was it possible to unearth about 50 m2” (Ibid.: 82). 
The space around dwellings 1 and 10, measuring 146 m2, 
can be added to this amount.

The map of the excavated dwellings shows that they 
were placed in two rows with a narrow space in between, 
i.e. a “street”. Dwellings 5, 4, and 10 can be included in 
the northwestern line, and dwellings 2, 3, 6, 7, and 9, in 
the southeastern line. Dwelling 8 adjoined the latter line, 
although was located further to the southeast. Noteworthy 
is dwelling 1, which was oriented to the cardinal points 
with its walls, whereas the other dwellings, with their 
corners.

Dwelling 1 (6 × 7 m) was the fi rst structure explored 
in 1963. It was in this dwelling that the test pit was made 
in 1962, sized 50 × 50 cm, in which an intact vessel and 
fragment of a slate point were found. To excavate the 
dwelling, a two-meter grid was used (in subsequent years, 
works were carried out using a one-meter grid). The pit, 
rectangular in ground plan, was dug from the upper level 
of dense dark sandy loam, which lay immediately under the 
sod and had a depth of 1.1–1.2 m. The depression above it 
was 1.5 m deep. According to Derevianko, this pit contained 
a log construction, the lower layers of which left a groove 
20–30 cm deep of a closed outline (1966a: 230–231). It was 
not possible to determine how high the layers of this log 

The further history of these sites was neither 
straightforward nor clear in the 1960s, when an open 
appeal was made to the local Party and administrative 
organs of the Soviet government for providing assistance 
with archaeological works. In spite of this, the directorate 
of the Leninsky State Farm (Director N.S. Vankin from 
1964 to 1985), which included the Kukelevo division, 
for some unknown reason in the spring of 1968, without 
the consent of the archaeologists, gave an order to plow 
the terrace with the unexcavated sections of the Poltse I 
and II settlements*. Apparently, it had been plowed earlier. 
For example, on the upper boundaries of dwelling 10 
discovered at a depth of 40–60 cm from the ground 
surface, “the western part of the northern wall was plowed 
over; its upper part was destroyed” (Ibid.: 81). Traces of 
plowing are still visible today (Fig. 2, 2). 

Although research at Poltse I and II was interrupted, 
the sites were not completely destroyed. Since the depth 
of some depressions from the dwellings reached 1.0–
1.5 m, and the plowing depth did not exceed 30–40 cm, 
these objects must have survived. In the future, with new 
methods of visual study (satellite images, drones) and 
geophysical research, using excavations in continuous 
areas, it will be possible to return to these sites for creating 
a general instrumental topographic map and conducting 
new excavations. Being eponymous with the Poltse 
culture of the Eastern Amur region, the Poltse I and II 
sites still provoke active scholarly discussion concerning 
the role played by the carriers of this culture in the Far 
East in the second half of the Early Iron Age.

Spatial structure of the excavated part 
of Poltse I

The fi rst map of the site location and layout of dwelling 
depressions (Fig. 3, 1, 2) were published in 1970 
(Okladnikov, Derevianko, 1970: 26, fi g. 1, 2). The map 
of the settlement shows 11 depressions (nine of them 
with numbers) and the excavation grid where letter 
designations go from south to north from A to M’, 
and digital pickets are marked with 51 small strokes. 
Notably, their beginning does not coincide with picket A 
(Fig. 3, 2). After comparing the description of the 
locations of the dwellings relative to one other in the text 
with the map, their inconsistency became clear. There was 
an obvious mistake, which could have occurred during 
the preparation of the publication. To match this map to 
the real position on the ground, it must be rotated 180° 
counterclockwise, which was done by Derevianko in his 
monograph “Amur Region…”, and when doing so it was 

*According to A.P. Derevianko, during the excavations, the 
state farm already grew vegetables for some special plant in the 
Khabarovsk Territory there.
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Fig. 3. General plan of the location of Poltse I, compiled in 
1966 (1), and map of depressions on the eastern outskirts of 

the settlement, published in 1970 (2) and 1976 (3). 
1, 3 – from the original drawings made for the book by 
A.P. Derevianko (1976: 10, fig. 1, 2); 2 – after (Okladnikov, 

Derevianko, 1970: 26, fi g. 2). 

Fig. 4. Copy of the map of dwellings excavated in 1963, 1964, and 1966, from the Archive 
of the IAET SB RAS, with an insert from a fi eld drawing on graph paper. 

0 150 m 1

2

3

house rose, because the building had burned down. The pit 
contained 10 small post holes about 20 cm in diameter and 
20–25 cm deep. Larger holes were located in the middle. 
These were intended for supporting the roof (Okladnikov, 
Derevianko, 1970: 50). The combination of logwork and a 
frame-and-post structure is known from winter buildings of 
the Yakuts on the Olenyok River (Istoriko-etnografi cheskiy 
atlas…, 1961: 145). The structural features of dwelling 1, 
located on the northeastern outskirts of the settlement, 

could have been related to its purpose: “the absence of a 
hearth and the abundance of clay vessels of various types 
and sizes suggest that… a communal storage place for 
the entire village was located there” (Derevianko, 1966a: 
242). If this was the case, the logwork placed in the deep 
pit protected supplies in the winter and served as a cellar 
in the summer. Food supplies were stored in containers of 
various sizes. Some vessels had burnt food residue on their 
surface. Thirteen bowls, two goblets, and a vessel with a 
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side handle in the shape of a horn (Fig. 6, 
1), which could have been used to measure 
food, were also found there. 

Dwelling 2 (10.8 × 8.6 m) was located 
approximately 6 m to the west of dwelling 1 
(see Fig. 5). It was quadrangular in plan 
view, with rounded corners. It was a frame-
and-post structure built in a pit 1.1 m 
deep (“not differing from the rest of the 
dwellings at this ancient settlement” 
(Okladnikov, Derevianko, 1970: 110)). 
To the east, dwelling 2 started the part of 
the village with buildings oriented with 
their corners toward the cardinal points. It 
was included in the southeastern row, but 
was slightly shifted in the northwestern 
direction. To the northeast, the “street” 
ended at dwelling 2. Its specifi c features 
include a relatively small hearth (1.2 × 
× 1.0 m) and the presence of a large number 
of various vessels, including 38 bowls, fi ve 
so-called lamps, three spindle whorls, and a 
small double vessel with traces of red paint 
(see Fig. 6, 2) (Ibid.: 53–110).

Dwel l ing  3  ( 9  ×  10  m)  had  a 
quadrangular shape in plan view. It was 
located 4 m southwest of dwelling 2 and 
parallel to it, in a pit 30–40 to 50–60 cm 
deep (see Fig. 5). The oval hearth was 
shifted to the southeastern wall. Its size was 
1.7 × 0.84 m; the depth of the hearth pit 
was 22 cm. The dwelling had a frame-and-
post structure. Posts supporting the slopes 
of the roof were located in the middle in a 
circle. Some supported corner rafters, while 
others supported the middle part of the roof. 
It is possible that the posts stood under four 
corners of an upper frame that formed the 
smoke hole. Apparently, because of the 
large area of the roof and its heaviness, a 
large post supporting the upper ends of the 
corner rafters was set in the center (Ibid.: 
110–147). 

Dwelling 4 (11 × 10.5 m), which 
was located 17 m from dwelling 3 and 
approximately 6 m from dwelling 5, was 
investigated in 1966 (see Fig. 5). It was in 
a pit about 1.2 m deep and had a frame-and-
post structure. Scholars have mentioned the 
unevenness of its fl oor, which rose sharply 
in the center. A rise in a strip of 80–100 cm 
was also observed along the walls. A hearth 
of round shape approximately 1.3 m in 
diameter was located almost in the center, 
with a slight shift to the southwest. It is 
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marked in sq. Ч-46 on the ground plan, while in cross-
section, it is along line 46, and there is a depression in this 
place. In addition to the hearth, another large object inside 
the dwelling was a stone 42 × 33 × 65 cm in size, which, 
according to the description, was located in sq. Ч-45 
(Ibid.: 147). However, this must have been a misprint 
because on the map it is located near the northeastern 
wall in sq. Ч-42. Another feature of dwelling 4 was the 
presence of a human skeleton inside, which was oriented 
with its skull towards the center of the building (Ibid.: 
184). It was assumed that these were the remains of the 
inhabitant of the dwelling, who died during an enemy 
attack on the village. The invasion was sudden; based 
on the large number of vessels left in the dwellings, the 
inhabitants left them in a hurry. Interestingly, the person 
was very well equipped, with protective armor made of 
bone and iron plates, and a set of arrowheads (quiver), and 
could well have been a warrior from among the attackers 
who entered the dwelling and was killed there. 

Dwelling 5 (8.95 × 9.6 m) had a sub-square shape in 
plan view and was built in a pit 50–60 cm deep between 
dwellings 2 and 4 (see Fig. 5). A hearth measuring 
1.0 × 0.6 m was located almost in the center. A special 
feature of this building as an archaeological site was the 
preservation of a large number of charred parts of its 
frame-and-post structure. This allowed Derevianko to 
reconstruct the internal structure and external appearance 
of the dwelling (Fig. 7, 1) (1976: 133, fi g. 85).

Dwelling 6. The depression above this dwelling, unlike 
the other depressions of sub-quadrangular shape, was cup-
shaped. The leaders of the excavations mentioned that it 
was located in the center of the settlement, 2 m from the 

corner of dwelling 3 in the east and 4 m from the wall of 
dwelling 5 in the north (Okladnikov, Derevianko, 1970: 
228). However, according to the compiled excavation 
map, the distance to dwelling 5 was approximately 
7 m (see Fig. 5). This dwelling was distinguished by 
the absence of traces of fi re. Scholars have suggested 
that it was abandoned by its inhabitants due to a state of 
disrepair (Ibid.: 242). The closeness of dwellings 3 and 
7 to dwelling 6 could have been caused precisely by the 
proximity to the old foundation pit. The approximate size 
of dwelling 6 according to the baulks was 6.5 × 6.4 m 
(Derevianko, 1976: 57, fig. 47). A hearth elongated 
along the west–east line was in the middle. Its size was 
2.35 × 1.35 m; the depth of the hearth pit was 20 cm. 

Fig. 6. Vessels from dwellings 1 (1) and 2 (2). Museum of 
History and Culture of the Peoples of Siberia and the Far East 

of the IAET SB RAS. Photo by S.P. Nesterov. 

Fig. 7. Visual reconstruction of a Poltse dwelling (1), and human skeleton found near dwelling 8 (2). 
1 – from the original drawing made for the book by A.P. Derevianko (1976: 133, fi g. 85); 2 – from the fi eld drawing kept in the Archive 

of the IAET SB RAS. 
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Fig. 8. Copies of the fi eld drawings representing the contour cross-sections of dwellings 6 (1) and 7 (2) before their numbers 
were changed. Archive of the IAET SB RAS. 

A protrusion similar to an entrance vestibule was on the 
northwestern side of dwelling 6. Multiple fragments of 
various ceramics occurred in the fi lling of the dwelling pit, 
suggesting that the inhabitants of neighboring dwellings 
used the pit for waste at the settlement. 

Dwelling 7 (8.5 × 9.5 m) adjoined dwelling 6 to the 
southwest. Field drawings include contour cross-sections 
along line 34: south–north and southwest–northeast. 
The cross-section along the southwest–northeast was 
made from the edge of the baulk along line 33, from its 
intersection with line Ж’, located south of the contour of 
dwelling 7, through a cluster of ceramic vessels in sector C. 
It also captured the northwestern part of dwelling 6, 
passing through the inter-dwelling space with the smallest 
distance between two buildings reaching only 32 cm 
(Fig. 8). Notably, the southwestern dwelling was marked 
as No. 6 and northeastern as No. 7 on these cross-sections. 
When the evidence from the first six dwellings was 
published, dwelling 7 appeared as No. 6 (Okladnikov, 
Derevianko, 1970: 241) and in the later monograph by 
Derevianko, the working numbering of dwelling No. 6 
was adjusted to No. 7 (1976: 59)*.

Dwelling 8 (6.8 × 6.0 m) was bordered by dwelling 9 
to the west and dwelling 7 to the north (see Fig. 5) 

(Ibid.: 68–69, 314–315). The hearth was located in the 
middle and presumably had an irregular pentagonal 
shape with rounded corners and a size of ~1.65 × 1.24 m. 
This structure was distinguished by an entrance corridor 
approximately 5 m long and 1.4 m wide near the 
southwestern corner, four pits (No. 2–5) on the southern 
side, and a human skeleton without a skull to the 
southwest of the entrance (see Fig. 7, 2) (Ibid.: 82, fi g. 73). 

Dwelling 9 was almost square in shape (11.0 × 10.6 m) 
and was located to the west of dwellings 7 and 8 (see 
Fig. 5). An elongated hearth measuring 3.6 × 1.0 m was 
in the middle (Ibid.: 69–75, 316–322). This dwelling 
contained a large number of vessels, which occupied 
almost its entire space (Fig. 9). 

Dwelling 10 was located 30 m to the west of dwelling 9 
(see Fig. 5). Its location and the reference to the 
general grid were established conventionally, using 
this information. This dwelling had its own coordinate 
system marked on fi eld drawings of 1967 as excavation 
pit II, dwelling No. 1. Only in the publication of 1976 
was it assigned No. 10* (Ibid.: 75). Dwelling 10 was 
quadrangular in shape and measured 11.6 × 9.9 m.

Some spatial features of the Poltse I settlement 
(instead of a conclusion)

Despite some linearity in the placement of dwellings at 
the settlement, they were generally built quite close to 

*However, the numbers were changed only in the 
publications (Okladnikov, Derevianko, 1970: 228–242; 
Derevianko, 1976: 56–59). In the Repository of the IAET SB 
RAS, the labels on the boxes with materials and on the vessels 
from these dwellings, as well as the codes, have remained 
unchanged. The numbers of dwellings correspond to the original 
fi eld numbering, which is refl ected in fi eld drawings stored in 
the Archive.

1

2

*A similar situation occurred with dwelling No. 2 from 
the same excavation pit. Subsequently, it was assigned to the 
Poltse II site as dwelling 1 (Derevianko, 1976: 83).
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each other. The location of dwelling 10 at a distance from 
the main excavated group was associated only with the 
choice of locations for excavations. In this space, dwelling 
depressions were also present; and 200 m to the settlement 
of Poltse II was also a small distance. According to 
A.P. Derevianko and V.E. Medvedev, who participated in 
the excavations of the 1960s, both sites could have formed 
one large village with at least a hundred residential and 
utility buildings.

Specifi c features of the excavated dwellings included 
their varying sizes and presence of numerous pottery 
vessels of various types (see Table). The large area of a 
building did not always correspond to a large amount of 
pottery inside. The small number of vessels in dwelling 6 
was a result of its poor state of repair. Owing to the 
disrepair of the building, everything of value had been 
removed from it. Subsequently, it could have been 

Fig. 9. Map of location of the fi nds in dwelling 9 (from the fi eld drawing on graph paper; the outline of the dwelling 
and hearth were copied from other maps). Archive of the IAET SB RAS.

Main features of dwellings

Dwelling 
No.

Area, m2

Number of vessels
of dwelling of hearth

1 42 Without 
hearth

96

2 92.8 1.4 256

3 90 1.4 146

4 115.5 1.3 104

5 86 0.6 139

6 ~42 2.7 3 complete and 
318 ceramic fragments

7 80.8 … ~59

8 ~41 1.8 ~5

9 ~117 3.6 122

10 ~115 0.9 ~20
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disassembled for household needs. Without it being 
dismantled, the building could have collapsed within 
5–7 years. Dwelling 8 could also have been abandoned 
at the time of the fi re. Indirect confi rmation was found in 
the middle of the fi lling in the entrance corridor, which 
contained vessel fragments with a waffl e decoration “and 
the jaw of an animal, apparently a boar”, which ended 
up there as garbage (Derevianko, 1976: 69). Another 
difference between these dwellings and other dwellings 
was the presence of an entrance corridor represented by 
a small ledge and a long trench, extending from one of 
the walls. 

In the inter-dwelling space, fi fteen intact and broken 
vessels, spindle whorls, a ceramic ring, a rectangular 
adze, mallets, a fragment of a pestle, fragments of slate 
and bone arrowheads, retouched items, and animal bones 
were found (Ibid.: 82–83). Eight pits of different periods, 
which had a possible utility and garbage purpose, were 
discovered in the excavated area of the settlement. For 
example, a Neolithic waste pit with soil containing fi sh 
bones was found behind the northern wall of dwelling 4. 

The collection of ceramic vessels from the excavated 
area of the Poltse I settlement totals 965 items (excluding 
numerous fragments). Most vessels were intact or 
archaeologically complete; 950 of them were found 
directly in dwellings. The pottery was predominantly 
concentrated in dwellings 1–5, and 9. Scholars identifi ed 
the purpose of the relatively small dwelling 1 without a 
hearth as a public store house. The other four structures, 
2–2.5 times larger in area, with hearths which were too 
small for such spaces, can be fi guratively called “china 
shops”. In the dwellings containing a large amount of 
pottery, there were vessels inserted one into the other, 
bowls stacked in a stack, and containers covered with 
bowls as a lid. This is clearly a way to store utensils to 
save space. Some large vessels contained millet. Judging 
by the layout of fi nds in dwelling 9, they were located 
along its perimeter (Fig. 9). The center and the area from 
the center to the middle of the southwestern wall, where 
the entrance was most likely located, remained relatively 
free. The inhabitants of the dwellings used only a small 
part of the vessels in everyday life, while the larger part 

was presumably intended for trade and exchange. The 
source of the pottery—whether domestic production or 
imported goods—has not yet been clearly identifi ed.
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Contents of an Early Byzantine Amphora from Kruglaya Bay, 
the Black Sea

A fragment of an amphora found in the Kruglaya Bay near Sevastopol was fi lled with an unknown brown substance 
with a strong smell of tar. On the vessel’s neck, there is a round stamp ~30 mm in diameter, depicting the bust of an 
emperor encircled by an inscription. It resembles stamps on amphorae made in Alexandria and the Geronisos Island. 
The inscription reads, “επί Πτολεμαίου επάρχου”. The gas chromatography–mass spectrometry analysis revealed 
dehydroabietic acid, methyl dehydroabietate, norabietatrienes, retene, and other phenanthrene derivatives, suggesting 
that the substance resulted from dry distillation of wood of the Pinaceae family. The headspace analysis yielded 
components of turpentine oil such as α-pinene, camphene, limonene, cymenes, and others terpenes. To establish the 
sample’s origin, the amphora’s content was compared with modern pinewood tar obtained by the traditional method. 
Given nearly identical chromatogram profi les of the amphora’s contents and of tar in areas relating to resin acids, 
similar values of peak areas of biomarker components, and the presence of turpentine oil components in the sample, it 
is highly probable that the amphora indeed contained tar.

Keywords: Late Roman amphorae, Black Sea, tar, pitch, gas chromatography, mass spectrometry.

Introduction

The routes of active maritime trade have long passed 
through the Black Sea. The remains of numerous 
shipwrecks provide a valuable source of information 
for analyzing economic interactions between coastal 
regions across various historical periods (Zelenko, 
2008; Okorokov, 2016). The depths of the sea preserve 
archaeological evidence undisturbed, but its detailed 

study is very complicated. In 2006 and 2008, the remains 
of two ships were found off the coast of Crimea. One 
sank in the 9th–11th century near Sevastopol; the other 
one, in the 13th century near the village of Foros on 
the southern coast of Crimea (Vakhoneev, 2015). When 
examining the sites of these shipwrecks, no remains 
of contents were found in the amphorae. In 2015, an 
accumulation of amphorae (Günsenin, type IIb) from the 
11th–12th centuries and fragments of wooden structures 
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of a ship that transported wine were discovered in the 
Black Sea near Balaklava (Sevastopol area), at a depth 
of 85.6 m (Ginkut, Lebedinsky, 2018).

Although shipwreck sites are more accessible for 
examination in the shallow coastal zone (Zelenko 
et al., 2016), these have been subjected to heavy 
hydrophysical and anthropogenic impact. Underwater 
fi nds are associated with eroded cultural layers in the 
fl ooded area or with the functioning of ports, harbors, 
and anchorages. The problems of using the bays of the 
Heracles Peninsula as harbors of Chersonesus, as well 
as quantitative assessment of the area of that ancient 
city and its agricultural surroundings absorbed by the 
sea, still remain controversial. In this regard, underwater 
archaeological evidence is of special importance, since it 
makes it possible to determine the dynamics of the sea’s 
advance, and the intensity of the use of bays in different 
historical periods. Underwater finds from Kruglaya 
Bay include a large number of complete amphorae 
and tableware typical for anchorages and harbors of 
the Hellenistic period and the Middle Ages. Numerous 
fragments of amphorae of the 8th–9th centuries 
recovered from the bottom of the bay were similar 
to some fi nds from the Phanagoria harbor (Bukatov, 
Arzhanov, 2021), which suggests that a significant 
part of the water area of Kruglaya Bay was used as the 
Chersonesus harbor starting from the 4th century BC. 
Archaeological evidence from the bay area includes 
large fragments and archaeologically intact pieces of 
pottery (amphora containers) from the Hellenistic period 
and the Middle Ages, dated back to the time from the 
4th century BC (Kadeev, 1964). Such finds usually 
come from ancient harbors and anchorages, where cargo 
damaged during transportation was thrown overboard 
(Bukatov, Bondarev, Dyuzhenko, 2020).

In addition to the types and conte nts of amphorae, 
ceramics (Morozova, Waksman, Zelenko, 2021) also 
serve as a source of information, and analysis of pottery 
indicates the centers of vessel production. Under favorable 
conditions, remains of amphora contents and traces of 
organic compounds on the vessel’s surface can be well 
preserved in shallow water, which provides valuable 
information about the cargo transported. One of the most 
informative and sensitive methods is gas chromatography-
mass spectrometry (GC/MS) (Bonaduce et al., 2016; 
Oudemans, Boon, 1991; Colombini, Modugno, 2009; 
Reber, 2018; Charrié-Duhaut et al., 2009; Pollard et al., 
2007). This method was used for studying archaeological 
samples of organic origin from Kruglaya Bay.

This article presents the data about a fragment of 
a vessel discovered during underwater archaeological 
research in Kruglaya Bay, and the results of studying 
components of its contents.

Materials and methods

The contents of an amphora, a part of which was 
discovered in Kruglaya Bay in 2020 by the underwater 
expedition from the Tauric Chersonese Museum-Reserve 
directed by A.A. Bukatov, were the subject of research.

For identifying components of amphora contents, 
the following substances were used: natural pinewood 
tar (100 %) (OgneBioZashchita Company, Russia) 
produced by traditional dry distillation of wood where 
tar is collected continuously at furnace temperature of 
155–450 °C; chloroform (99.8 %) (Sigma-Aldrich, USA), 
pyridine (99.5 %) (Supelco, USA), toluene (99.5 %) 
(Supelco), N,O-bis(trimethylsilyl)trifl uoroacetamide or 
BSTFA (99.0 %) (Sigma-Aldrich), trimethylchlorosilane 
or TMCS (99.0 %) (Sigma-Aldrich), helium (99.9995 %), 
and nylon fi lter, i.d. 0.45 μm (Sartorius, Germany).

For gas chromatography-mass spectrometry (GC/
MS) analysis, a Clarus 600 TMS chromatography-mass 
spectrometer (PerkinElmer, USA) with quadrupole mass 
analyzer and electron ionization (EI) mode was used. 
Chromatographic separation was carried out using an Rtx 
5MS column (30 m × 0.25 mm, 0.25 df) (Restek, USA). 
Turbomass 5.4.2 software (PerkinElmer, USA) and the 
NIST library (2017) were used to control the unit, collect, 
and process data.

Samples for research were prepared in the following 
way:

using the GC/MS method, the contents of the amphora 
dissolved in chloroform were concentrated to 2 mg/ml;

using the GC/MS TMS method (analysis of 
trimethylsilyl derivatives), about 10 mg of the sample 
was placed in a 2 ml vial, dissolved in 300 μl of pyridine; 
300 μl of BSTFA and 30 μl of TMCS were added. The 
vial was kept at 60 °C for an hour, after which 400 μl of 
toluene was added and the contents were analyzed;

using the GC/MS method (headspace analysis), 
about 1 g of the sample was placed into a 20 ml vial for 
headspace analysis. The vial was thermostated at 120 °C 
for 60 minutes.

The sample was analyzed by the GC/MS method under 
the following conditions: GC – initial temperature 60 °C, 
holding for 1 min, heating to 280 °C at a rate of 5 °C/min, 
holding for 5 min at 280 °C. Carrier gas (helium) fl ow was 
1 ml/min. Injector temperature was 280 °C. The split ratio 
was 10 ml/min. Sample volume was 0.5 μl. MS electron 
ionization (70 eV, interface and ion source temperatures 
are 280 and 240 °C, respectively) scanning mode was 
total ion current (TIC) in the range of m/z 45–450. The 
NIST 2017 library was used to identify the mass spectra 
obtained.

Trimethylsilyl derivatives were analyzed by the 
GC/MS TMS method under the same GC conditions as 
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those used to analyze by the GC/MS. The split ratio was 
50 ml/min, and m/z range was 45–550.

Headspace analysis by the GC/MS method was carried 
out under the same GC conditions as those used to analyze 
by GC/MS. Headspace injection volume was 250 μl, and 
m/z range was 45–400.

Discussion

A fragment of the upper part of an amphora fi lled with 
hard brown substance was discovered in the area of a 
rocky shoal during underwater research in Kruglaya Bay. 
The fragment lay with its neck down in a layer of bottom 
soil (Fig. 1, a). The surface of the amphora’s contents, 
which weighed 340 g, was lumpy at the point of contact 
with water and had streaks. A round stamp about 30 mm 
in diameter, showing a full-face image of emperor’s 
head with an inscription around, was on the neck of the 
vessel (Fig. 1, b). This imprint is one of 12 stamps* on 
amphorae (Opait, Diamanti, 2014) from excavations in 
Constantinople, Athens, on the Geronisos Island (off 
the northwestern coast of Cyprus), Alexandria, Selia, 
and Tokra. The stamp on the fragment of the amphora in 
question has been largely erased. Small details have not 
survived, and only the outlines of the emperor’s image 
and some letters are visible. This stamp was identifi ed 

immediately upon discovery of the amphora owing to 
specifi c marine conditions (the fi nd lay in the bottom 
sediments in a water area protected from waves) and to 
the absence of biological growth on the surface of the 
shard. Based on the design of the letters and a number 
of distinctive features (location of the stamp, image 
details), this stamp was similar to stamps on the artifacts 
from Alexandria and the Geronisos Island (Ibid.). The 
inscription reads as follows: επί Πτολεμαίου επάρχου 
(“under Ptolemy the Eparch”). The stamp was made 
by the offi ce of kommerkiarios. On similar stamps, the 
Emperor is shown holding a scepter surmounted by a 
cross in his left hand and probably a mappa in his right 
hand. On the imprint on a vessel fragment from Kruglaya 
Bay, these elements of the image are almost illegible. 
Only the end of the cross on the scepter can be barely 
discerned. Most of the amphorae branded in this way 
belong to the LRA2/LRA13 type. Such vessels were 
made mainly in the areas adjacent to the Aegean Sea. The 
color of the clay in the shard (Fig. 1, c) varies from light 
red-brown and pink to red-orange (5YR 6/4, 6-7/4,6). 
Considering the stratigraphic position and archaeological 
context, two similar stamps on the amphorae, which were 
made and found in Alasarna on the Kos Island (Greece), 
were attributed to the last quarter of the 6th–fi rst quarter 
of the 7th century (Ibid.).

The contents extracted from the amphora fragment 
were carefully analyzed to establish their chemical 
composition. The homogenized sample was a brown, 
solid, resinous substance with a distinctive smell of 
wood tar. The mass fraction of insoluble sediment after 

Fig. 1. Fragment of the upper part of the amphora in situ and its contents (a), stamp (b), fracture of the wall (c), 
top view (d), side view (e), cross-sectional view (f).

0 10 cm
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*Such stamps on items are rare, which can be explained by 
their poor preservation due to the low relief of the image and 
weak imprint of the stamp.
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dissolving the contents of the amphora in chloroform 
was 6.54 %. The ash content after burning the sample in 
a crucible was 5.37 %, which indicated that the contents 
of the amphora were organic and the dissolved sample 
was highly representative. The inorganic composition of 
the sample was not studied, because the contents of the 
amphora had been in contact with sea water.

After analyzing the sample by GC/MS, chromatograms 
2–4 were obtained. A fragment of a TIC chromatogram 
of the sample dissolved in chloroform with concentration 
of ca 2 mg/ml indicated a low intensity (Fig. 2, a) of the 
peaks belonging to the components with a retention time 
up to 28 min, which made their reliable identifi cation 
problematic. The results of identifying the main peaks in 
the range of 28–40 min are shown in Table 1 in accordance 
with an increase in their retention time (tR). The broadened 
peak in Fig. 2, a with a retention time of 38.16 min was 
identifi ed (with the probability of 65–75 %) as abietic acid 

(AA). Broadening of the peak resulted from low volatility 
of the analyte and/or presence of other related compounds 
that were not separated from this component under the 
given chromatographic conditions. Moreover, the sample 
could have contained other high-boiling components.

For increasing volatility of high-boiling components, 
TMS derivatives were prepared using BSTFA with the 
addition of 10 % TMCS. Fig. 2, b shows a fragment 
of the TIC chromatogram from 28.0 to 40.5 min of 
analysis after silylation of the test sample. The results 
of identifying the main peaks, shown in the order of 
their appearance on the chromatogram on Fig. 2, b, are 
provided in Table 1. The peaks of the TMS derivatives 
of dehydroabietic and abietic acids, as well as peaks of 
other tricyclic diterpenoid compounds, demonstrated 
the highest intensity in the chromatograms. Acids with 
abietane and pimaran skeletons are the main components 
of resins obtained from the coniferous plants. A large 

Fig. 2. Fragment of the TIC chromatogram of amphora contents (a) and amphora contents with BSTFA derivatization (b).

а

b
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Table 1. Results of identifi cation of the main peaks

Peak tR, 
min Compound Chemical 

structure
Matching 
degree Peak tR, 

min Compound Chemical 
structure

Matching 
degree

Headspace analysis of amphora’s contents by the GC/MS method 

1 2.57 2, 4-Heptadiene 931

2 2.72 Toluene 918

3 3.04 n-Octane 936

4 3.40 1, 3-Dimethyl-1-
cyclohexene

959

5 4.09 m/p-Xylene 962

6 4.49 o-Xylene 971

7 4.59 Nonane 942

8 5.11 Tricyclene 945

9 5.33 α-Pinene 977

Analysis of amphora’s contents with and without derivatization by the GC/MS method

17 30.15 18/19-Norabieta-8, 
11, 13-triene*

859

18 30.86 18/19-Norabieta-8, 
11, 13-triene* 

842

19 32.28 10, 18-Bisnorabie-
ta-5, 7, 9 (10), 11, 
13-pentaene (1, 
2, 3, 4-tetrahydro-
retene)

852

20 33.25 2, 3, 5-Trimethyl-
phenanthrene

809

21 34.33 Retene 948

22 35.34 Isopimaric acid, 
TMS

852

23 35.77 Pimaric acid, TMS 825

24 35.96 8-Isopropyl-1,3-di-
methylphenan-
threne

872

*Stereoisomeric compounds. Different procedures for data output of isomers on the column with (5% phenyl)-methylpolysiloxane 
are proposed in the studies by (Hamm, Bleton, Tchapla, 2004; Dimitrakoudi et al., 2011; Preusz et al., 2019; Stacey et al., 2010).

10 5.69 Camphene 961

11 7.29 o/m-Cymene 962

12 7.41 p-Cymene 953

13 7.55 Limonene 947

14 9.39 p-Ethylcumene 938

15 9.90 Fenchol 854

16 11.34 Borneol 879

25 36.40 Methyl dehydro-
abietate

928

26 36.70 Didehydroabietic 
acid, TMS

(Colombini, 
Modugno, 
Ribechini, 
2005; Otto, 
Simoneit, 
2001)

27 37.11 Dehydroabietic 
acid, TMS

910

28 37.65 Abietic acid, TMS 896

29 38.96 Neoabietic acid, 
TMS

(Max Planck 
Institute, 
(s.a.))

30 40.28 7-Oxo-dehydro 
abietic acid, TMS

805
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Fig. 3. Overlay of fragments of TIC chromatograms. 
a – amphora contents (1) and modern wood tar (2) (sample concentration 2 mg/ml-1); b – amphora contents with BSTFA derivatization (1) 

and modern wood tar with BSTFA derivatization (2) (sample concentration 10 mg/ml-1).

а

b

1
2

amount of dehydrobietic acid, and the presence of 
markers such as methyl ester of dehydroabietic acid, 
tetrahydrorethene, norabietatrienes, retene, and other 
phenanthrene derivatives in the sample, indicate that the 
contents of the amphora were a product of dry distillation 
of Pinaceae wood (Colombini, Modugno, Ribechini, 
2005; Carpy, Marchand-Geneste, 2003; Izzo et al., 2013; 
Pollard, Heron, 1996; Mills, White, 1999; Hjulström, 
Isaksson, Hennius, 2006). The extremely low content of 
7-oxo-dehydroabietic acid in the sample (the ratio of the 
peak areas of TMS derivatives of dehydroabietic acid 
(TMS-DA) and 7-oxo-dehydroabietic acid were ~140 : 1) 
and absence of 15-hydroxy-7-oxo-dehydroabietic 
acid, 15-hydroxy-dehydroabietic acid, and other 
oxidation products of dehydroabietic acid indicate a 
low degree of oxidation (Colombini, Modugno, 2009; 
Colombini, Modugno, Ribechini, 2005; Mezzatesta et al., 

2021; Guo et al., 2021) and good preservation of the 
amphora’s contents.

The general profile of the chromatogram in the 
area of resin acids (Fig. 2) was close to those of some 
archaeological samples (see, e.g., (Colombini, Modugno, 
Ribechini, 2005; Izzo et al., 2013)), but showed the greatest 
similarity with those of the modern samples of pine tar 
produced in classical furnaces (Egenberg et al., 2002).

Notably, products of dry distillation of wood are most 
often referred to as pitch or tar in archaeological literature. 
However, owing to their antiquity, poor preservation 
of samples, and many other reasons, they cannot be 
identifi ed more accurately in most cases. In this article, 
just as in the study (Egenberg et al., 2002), the word “tar” 
denotes a sample in a liquid state at room temperature, 
and the word “pitch” denotes an almost solid sample at 
the same temperature.
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To identify the nature of the sample in more detail, 
modern pine-tar obtained in the traditional way was 
compared with the contents of the amphora. Superposition 
of chromatograms obtained from solutions of the same 
concentration of amphora contents and modern tar 
without (Fig. 3, a) and with derivatization (Fig. 3, b) 
revealed identical general profiles. Table 2 shows a 
comparison of average peak areas of main ions belonging 
to key markers in the contents of the amphora and modern 
wood tar with and without derivatization. Average 
values (n=3) of peak areas for the main ions in retene, 
dehydroabietic acid methyl ester (MDA), and TMS 
derivatives of dehydroabietic acid (TMS-DA) and abietic 
acid (TMS-AA) were obtained by analyzing solutions 
of samples taken from the contents of the amphora and 
modern wood tar of the same concentration. Similar peak 
areas of retene, dehydroabietic acid methyl ester, and the 
TMS derivative of dehydroabietic acid in the contents of 
the amphora and modern tar suggest similar conditions 
for their production.

As was mentioned above, the peaks of highly volatile 
components (up to 28 min) had low intensity. For their 
reliable identification, headspace analysis, increasing 
the sensitivity of the method, was carried out under the 
same chromatographic conditions (column, carrier-gas 
fl ow, and thermostat temperature program) as analysis 
of the liquid phase by direc t injection (of the dissolved 
samples). The fragment of the chromatogram (from 3 to 
12.5 min) of headspace analysis of the amphora’s contents 
suggests the presence of volatile components α-pinene, 
camphor, limonene, cymene, etc., which are components 
of turpentine oil, in the sample (Fig. 4) (Evans W.C., 
Evans D., 2009). This also serves as additional evidence 
of the good preservation of the amphora’s contents. 
The modern wood tar sample also contained most of 
the volatile components provided in Table 1. However, 
from our point of view, it did not make sense to compare 
chromatogram profiles in the area of highly volatile 
components, owing to old age of the amphora’s contents 
and their contact with water.

Fig. 4. Fragment of the TIC chromatogram obtained from headspace analysis of amphora contents using the GC/MS method.

Table 2. Average values of peak areas, RSD, %

Indicator Amphora’s contents Modern wood tar Areas ratio

Without derivatization, 2 mg/ml-1

Retene m/z 219 695,749
(2.99)

595,727
(3.2)

1.17

MDA m/z 239 1,116,129
(2.58)

1,207,031
(2.05)

0.92

With derivatization, 10 mg/ml-1

TMS-DA m/z 239 5,783,640
(5.14)

4,870,708
(2.44)

1.19

TMS-AA m/z 256 683,350
(5.94)

1,091,874
(2.29)

0.63

                         Note. Relative standard deviation is indicated in parenthesis, %.
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Conclusions

The almost identical profi les of chromatograms showing 
the contents of the amphora and modern wood tar in the 
area of resin acids, similar peak areas of components 
that serve as biomarkers, and the presence of turpentine 
oil components in the sample suggest, with a high 
degree of probability, that the amphora contained 
wood tar rather than pitch. Wood tar was widely used 
by ancient sailors for treating ropes and elements of 
wooden ship structures. Amphorae stamped in this way 
might have been intended for transporting olive oil or 
wine. Judging by its contents, the vessel under study 
had been reused. The examined stamped Late Roman 
amphora with remains of wood tar is the only one with 
such content among those discovered in the Northern 
Black Sea region. Until now, no traces of contents 
have been identifi ed in containers of this type, owing 
to their signifi cant fragmentation. Information on the 
place where the amphora fragment was discovered is 
important for reconstructing the outlines of the shores of 
the ancient bay. Considering the occurrence of the fi nd 
under discussion, it can be assumed that the amphora 
with wood tar belonged to a ship that visited one of 
the harbors of Chersonesus, located in the present-day 
Kruglaya Bay in the last quarter of the 6th–fi rst quarter 
of the 7th century.
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Shift of the Yenisei and Abakan Beds 
as Reasons for Constructing the Second Abakan Fort in 1707

 The study explores the reasons behind the relocation of the construction site for Fort Abakan from the mouth of the 
Abakan River, as initially planned, to the right bank of the Yenisei River, between two mountains, Unyuk and Turan. 
The shift of sand ridges, damming these rivers and changing their beds, is examined, and the locations of the projected 
forts are described. Written sources suggest that the Abakan and Yenisei beds as related systems changed their positions 
simultaneously, likely  between 1691 and 1697 and defi nitely no earlier than 700–400 BC. Modern hydrological data 
suggest that processes that occurred in the region in the Early Modern Age were essentially like those that occurred in 
the Early Iron Age. The earlier date of the Abakan bed’s change is evidenced by the destruction of the 1st millennium 
BC Tagar sites near Sartykov village on the Abakan. At present, the Yenisei makes an abrupt eastward turn in that 
place, following the general direction of rivers in the region. D.A. Klements’s idea that after leaving the Western Sayan 
canyon, the Yenisei had fl owed westwards is rejected. The change of location for the prospective fort was caused by the 
evolution of riverine systems of Western Siberia, specifi cally by the shift in the Abakan bed.

Keywords: Yenisei Region, 18th century, second Abakan and Sayan forts, construction locations, unsuitability of 
projected locations, relocation of construction sites, hydrological factors.

Introduction

The Russian expansion to Siberia, particularly in the 18th 
century, implied the construction of a wide network of 
defensive facilities owing to the presence of external and 
internal military threats. On the territory of the Yenisei 
region during Peter the Great’s reign, the second Abakan 
fort (1707, the fi rst was built in 1675, but quickly ceased 
to exist, probably destroyed by the Yenisei Kyrgyz) and 
Sayan fort (1718) were built (Fisher, 1774; Kozmin, 
1916, 1925; Kopkoev, 1959; Arzymatov, 1966; Istoriya 
Khakasii…, 1993: 192, 193, 195; Abdykalykov, 
Butanaev, 1995; Kyzlasov, 1996; Chertykov, 2007: 
220, 221; Butanaev, 2007). The practice of Russian 
defense architecture, before the start of construction of 
a specifi c object, involved a search for the most suitable 

location. The search consisted of collecting information 
from all possible sources, including the results of fi eld 
exploration routes and interviews with knowledgeable 
people. For example, even before the decision was 
made to create the second Abakan fort, the Kr asnoyarsk 
Governor (voivode) pantler Lev Mironovich Poskochin 
by 1691 had collected the information about suitable 
places for the future fort on the Abakan River. In his 
conclusion, the voivode noted the availability of places 
for building a fort, where it was possible to settle 400 
or more service people and many peasants; with large 
pine forests, arable lands, meadows, and good hunting 
and fi shing grounds. Poskochin’s message notes that the 
geographical reference was the “Rock”—the ridge of the 
Western Sayan, located near the Abakan River of that 
time (Chertykov, 2007: 221).
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However, according to the testimony given by Tomsk, 
Krasnoyarsk, and Kuznetsk servicemen in the Sibirsky 
Prikaz in 1697, there were no good conditions for putting 
a fort on the Abakan River: there were no pine forests, nor 
hunting grounds, nor arable lands, and the soil was sandy 
(Ibid.) and pebble. There was no mention of the location 
of the Western Sayan ridge near the site of the proposed 
construction of the second Abakan fort. In the same year, 
this information was confi rmed by other Krasnoyarsk 
servicemen in the Sibirsky Prikaz, as well as by two 
local “Tatars” who believed that the fort should be built, 
not on the Abakan River, but at the mouth of the Tuba 
River—half a day’s journey downstream from the mouth 
of Abakan at that time (Ibid.: 222).

Despite everything, a fi nal government decision was 
made to create the second Abakan fort on the eponymous 
river; and a team of builders, staffed by servicemen 
from Krasnoyarsk, Yeniseisk, Tomsk, and Kuznetsk, 
headed to the mouth of the Abakan in July 1707. The 
construction managers who arrived at the intended site 
sent a reconnaissance group up the Abakan and, on the 
basis of the data received from it, concluded that the area 
at the mouth and further upstream really did not meet the 
accepted requirements for placing a fort. There were many 
swampy areas, and an insuffi cient amount of construction 
timber or other forest lands (a small pine forest existed 
only on Tagarsky Island, on the right bank of the Yenisei), 
opposite Mount Samokhval. There were no conditions 
for arable farming and, consequently, for resettlement of 
peasants, because the turf layer over the pebble and sandy 
bottom was weak, which did not allow plowing (the land 
around the mouth of the Abakan is not plowed today, 
either). As a result, the fort was built on the right bank 
of the Yenisei, 70 km downstream the mouth of Abakan, 
between the Unyuk and Turan mountains. The fort was 
named, as planned, Abakan (Ibid.: 222).

Fort Sayan was also not built at the place indicated 
in the assignment, but 7–8 versts downstream the 
Yenisei, where the river fl owed out of the Western Sayan 
canyon. The new site differed from the one “marked” 
for construction (now it is the southern part of the town 
of Sayanogorsk), which was narrow, squeezed by the 
river and the edge of the Yenisei canyon, and also poorly 
protected from fl oods, since it was located on a rather low 
bank. At the new site, the normal height of the bank above 
the water’s edge was ca 9 m. On both banks of the Yenisei 
River between the modern villages of Novoyeniseika 
(Beysky District of the Republic of Khakassia) and 
Ochury (Altaisky District), there are large tracts of 
pine forest. On the right bank of the Yenisei, near the 
Shunery village (Shushensky District of the Krasnoyarsk 
Territory), there are vast fi elds with rich chernozems, fully 
suitable for arable farming, as well as a large pine forest. 
Notably, from the territory of Fort Sayan, although only 
over a limited area, it was possible to monitor the entire 

channel of the Yenisei; this is a very important point in 
terms of fortifi cation.

In connection with the above, the question arises 
why the area around Abakan in the message of the 
voivode Poskochin was assessed as suitable for building 
a fort, although according to the testimony of service 
people, was unsuitable for this task. The purpose of this 
article is to identify the reasons for the relocation of the 
construction of the second Abakan fort.

Study results and discussion

Both forts—the second Abakan and Sayan—were located 
on the right bank of the Yenisei, as was stipulated in the 
construction assignments. Both also have in common the 
fact that the fortifi cations were erected in places other 
than those initially planned, a circumstance quite rare 
in the history of Russian fortifi cation of Siberia in the 
18th century (Pamyatniki…, 1882: Doc. No. 78, p. 313).

As for the second Abakan fort, the discrepancy in 
assessments of supposedly the same area in which the fort 
was planned to be built can be explained if we assume 
that between 1691 and 1697, the beds of the Abakan and 
Yenisei rivers changed. Voivode Poskochin’s informants 
inspected the area near the old stream, at the foot of the 
Western Sayan. His descriptions correspond to the modern 
natural situation, for example, the presence of a dry 
pebble bed and traces of river backwaters near the Ochury 
village. However, the builders of the second Abakan fort 
observed the mouth of the Abakan already in a new place 
(where the city of the same name now stands), which was 
recognized in 1707 as unsuitable for the construction of 
a fortifi ed settlement.

D.A. Klements was the fi rst to consider this problem 
(Kozmin, 1916: 35–64). He suggested that the Yenisei 
changed its bed below the Oznachennaya village, which 
existed at that time, at the exit from the Western Sayan 
canyon, having made a turn to the west in the steppe. The 
fl oor for the Yenisei River was the supposedly modern 
bed of Abakan in the area from the village of Sartykov 
(Altaisky District of the Republic of Khakassia), slightly 
above Mount Izykh. Unfortunately, this scholar did not 
indicate the time of this event.

There is the following objection to this version: at 
present, there is no natural gravity fl ow of the Yenisei to 
the north and west directly when it leaves the Western 
Sayan, since both banks are high and steep here, oriented 
to the east. Therefore, for example, irrigation systems in 
the Koibal steppe, which operated during Soviet times, 
were fi lled with water from the Yenisei only with the help 
of powerful pumps. The fact that today the Yenisei, from 
its exit from the Sayan ridge, fl ows in the eastern and even 
southeastern directions, but not in the western, also needs 
to be explained.
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 According to V.K. Chertykov, the Abakan River near 
Mount Izykh was making a turn and was fl owing into the 
Yenisei near the village of Oznachennaya in the period of 
1691–1697 (2007: 231). However, this assumption does 
not take into account the mainly northward direction of 
water fl ows in the region, or the fact that Oznachennaya 
is located far south of Mount Izykh.

The lower date of the shift of the Abakan bed can be 
established by such an indirect sign as the erosion by the 
river of Mount Izykh, where several archaeological sites 
of the Early Iron Age were partially destroyed by water 
(their remains were studied in 2022 by the archaeological 
team of the Katanov Khakass State University, with the 
participation of the author). Considering this, it can be 
assumed that the destruction of the foot of Mount Izykh 
occurred no earlier than the 5th–7th centuries BC and no 
later than the end of the 17th century AD.

Importantly, the author had chances to visit this 
place in 1985 and 2022. During the fi rst visit, it was 
recorded that the fast rushing water of Abakan was in 
direct contact with the foot of the mountain, beating 
forcefully against the rocks; during the second visit, 
the river bed signifi cantly (up to 100 m) retreated into 
in the northern direction, and on the drained part of the 
fl oodplain, where high water used to fl ow in the past, 
30-year-old trees now grew. Hence, today, there is no 
immediate threat of erosion of the riverbank near the 
Sartykov village, with the archaeological sites located 
here, but the possibility of their destruction by rain and 
spring freshet remains.

The most noticeable traces of the former bed of the 
Abakan—a flat swampy area—remained in the large 
Sorokaozerki tract in the interfl uve of the Yenisei and 
Abakan, in the center of the Koibal steppe, near the village 

of Kirba (Beysky District of the Republic of Khakassia) 
(Urochishche Sorokaozerki… (s.a.)). These are “chains” 
and individual small lakes (Adaikol, Berezovskoye, 
Bugaevo, Zhuravlinoye, Zalivnoye, Kochkovskoye, 
Krasnoye, Moyrykhkol, Okelkol, Podgornoye, Ptichye, 
Sabinskoye, Sobachye, Sosnovoye, Stolbovoye, Chalpan, 
Chernoye, etc.), usually of elongated in shape, oriented 
almost along the N–S line, with deviations to the NW and 
NE. Most of them are located north of the village of Kirba.

Changes in the Abakan bed can be reconstructed as 
follows. After reaching the plain, the river fl owed east 
along the Western Sayan ridge (“Rock”) to the point 
where the Yenisei exits the Western Sayan canyon. It 
was this area that was mentioned in the documents as 
“Rock” (the Western Sayan ridge), as well as favorable 
conditions for the settlement of peasants, possibility of 
farming, etc. However, later, as a result of hydrological 
processes, the Abakan runoff rushed in a northern 
direction, through the future Sorokaozerki tract, to a 
place further up the foot of Mount Izykh. The Yenisei 
River, after leaving the Western Sayan canyon, passing, 
as noted, to the NE, then to the E, and near the Shunery 
village again to the NE, created a long bow facing far to 
the E from the place where the river exits the canyon, with 
a maximum distance at the villages of Kazantsevo and 
Shushenskoye (Shushensky District of the Krasnoyarsk 
Territory); then, the river flowed in a northwestern 
direction, receiving the largest left tributary, the Abakan 
River, higher up Mount Samokhval. In connection with 
the version proposed by Klements, it is important to 
note that the fl ow of the Yenisei in a western direction 
is unlikely owing to the presence of high banks here; in 
addition, the Yenisei and Abakan rivers generally move 
in the eastern and northeastern directions.

Modern map of the research region.
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The author’s assumption is consistent with the 
evolution of river systems in Western Siberia. This is 
a former seabed, with a flat topography. Therefore, 
riverbeds are unstable. They “wandered” along the 
leveled swampy surface, adapting to the mesorelief 
and the general slope to the north. This is typical of the 
Yenisei and Abakan also today (Maloletko, 2008: 110). 
The most mobile was the mouth of Abakan. At present, 
at the place of its modern confl uence with the Yenisei, 
its width can be traced over a stretch of almost 30 km 
(Popov, 1977: 17).

When leaving the mountains, many rivers usually 
form braided beds (Maloletko, 2008: 127). The Abakan 
bed is composed of a loose substrate—fi ne sand and sandy 
loam, i.e. young sediments; consequently, the surfaces of 
such sediments could be easily eroded, and the water fl ow 
could quickly reshape the channels, including the main 
ones. This was facilitated by the fact that on the plain the 
Abakan was fl ooded to a great depth, and thus signifi cant 
current speeds were created (Popov, 1977: 50), which 
was noted by the author on the riverbed section near the 
Sartykov village.

On the Abakan, large sand ridges, moving along 
the main bed of the river, occasionally blocked the 
entrances and exits from the secondary channels into the 
main s tream. The river had multiple arms, and constant 
redistributions of water and sediment fl ows between the 
main s tream and secondary channels were continuously 
rebuilding them (Ibid.: 127–128). Probably, this was what 
happened on the Abakan in 1691–1697, when informants 
of the voivode Poskochin examined the area near its old 
riverbed, at the foot of the Western Sayan.

It can be assumed that owing to a large amount of 
sediment brought by the Abakan from the west to the 
Yenisei, and the formation of large sand ridges, the 
Yenisei’s bed was blocked, and the Abakan turned 
northwards, towards the modern Sorokaozerki tract, with 
the consequent underwashing of Mount Izykh. This was 
also the case in the 20th century. A sign ifi cant number of 
the ridges have been preserved along the right bank of the 
Abakan ; currently these are preserved in the Peski tract, 
in the form of river terraces from young sediments near 
the villages of Matkichik, Ust-Tabat, Koibaly, and Burek 
sands (all in the Beysky District of Khakassia), as well 
as sands on Mount Izykh near the village of Sartykov, 
etc. Remains of sand ridges also occur along the Yenisei, 
for example, near the villages of Shunery and Nizhnyaya 
Koya (Shushensky District, Krasnoyarsk Territory), 
Novoyeniseyka (Beysky District of the Republic of 
Khakassia), and others. For this reason, in 1936, the 
fl ood led to a shift of the Abakan bed within the city, 
and began to fl ow into the Yenisei—not upstream Mount 
Samokhval as before (in the area of the modern poultry 
farm near the Podsineye village), but downstream of it. 
A powerful fl ood in the Abakan city occurred in 1969. In 

2011, because of the shift in the Abakan bed, the span of 
a railway bridge collapsed in the Askizsky District of the 
Republic. In 2023, another change in the Abakan riverbed 
occurred: the stream moved and approached boom No. 8 
of the South Dam in Abakan.

Conclusions

Thus, on the basis of all the available information, we 
should conclude that there were several reasons for the 
relocation of the construction sites of the above forts.

In general, the builders of both forts made the right 
decisions, having  refused to erect fortifi cations either at 
the mouth of the Abakan of that time or at the designated 
place on the Yenisei. Credit must be given to the 
construction leaders of both objects—the Krasnoyarsk 
boyar’s son Konon Samsonov and the Tomsk boyar’s 
son Ilya Tsytsurin (the second Abakan fort), as well as 
the Krasnoyarsk nobleman Ilya Nashivoshnikov (Fort 
Sayan), who took responsibility for such important 
decisions, which had a positive effect on the Russian 
development of the region, including the creation at a 
later time of a “chain” of outposts in the south of the 
Yenisei region. This is also confi rmed by the history of 
the development of the territory of the modern city of 
Abakan. Already from the beginning of its construction 
in the 1930s, there were frequent fl oods. The two most 
signifi cant of them, being the result of the movement of 
large sand ridges, took place in 1936 and 1969. However, 
in the area of Fort Sayan, this did not happen. Even 
before the construction of the Sayano-Shushenskaya 
hydroelectric-power station on the Yenisei, according 
to residents, the water during fl oods did not reach the 
territory of the fort, nor the church located on a small 
hill outside the fort. This means that the sites for the 
construction of these two objects of Russian fortifi cation 
of the 18th century, unauthorizedly relocated against the 
initial plan, were quite well chosen.
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Corvids in the Buryat Traditional Worldview

Using  a structural-semiotic approach together with a comparative historical one, and based on ethnographic, 
lexical, and folklore sources, this study focuses on the raven and the crow as characters in Buryat mythology. Buryat 
terms for these birds are of Mongolian origin. Folk beliefs concerning the raven are more elaborate than those 
concerning the crow. The image of the raven is ambiguous, whereas the crow is an unambiguously negative character. 
The analysis of vocabulary and of the minor genres of folklore shows that Buryats paid attention to the various 
zoological features of these birds: plumage color and voice in the crow; plumage color, size, beak, fl ight duration, 
collectivism, emotionality in expressing joy and greed in the raven. The essence of both birds of prey was believed 
to be impure. The raven symbolized heaven, spring, vigilance, war, masculinity, and rancor. Being intelligent and 
independent, the raven was the Buddhist deity’s aide. Unlike the crow, the raven was patronized by evil spirits and 
other demonic characters. The crow was a feminine character, a symbol of sky, winter, water, bloodlust, and rumor. 
Both birds were associated with shape-shifting. The Buryat views, then, combined specifi cally ethnic and universal 
ideas about corvids.

Keywords: Buryats, traditional worldview, shamanism, Buddhism, ravens and crows, folklore.

Introduction

Corvids play a special role among ornithomorphic 
imagery in the mythology of the peoples of the world. 
Ravens and crows have been associated with a wide range 
of functions, different habitation realms, celestial bodies, 
and deep meanings (Mify…, 1980: 202, 839). The image 
of the raven is the most distinctive. Among some ethnic 
groups (several Paleo-Asian peoples of Northeast Asia 
and North American Indians), this bird was revered as a 
totem and acted as a demiurge or cultural hero.

Both Corvidae species are a part of the Buryat gallery 
of zoomorphic images, but these have not yet been 
discussed in Buryat ethnography. This article analyzes 
images of ravens and crows in the traditional beliefs, 
of the Buryats with to establish their symbolism and 
meanings in a comparative context.

Origins of the Buryat names 
for crows and ravens

The wild fauna of the Baikal region includes ravens, 
primarily common ravens (Corvus corax subcorax). In 
addition, this region is inhabited by black crows (Corvus 
corone), which also belong to this biological genus. In 
Buryat vocabulary, the raven is designated as khiree, and 
the crow as turlaag.

Before starting our discussion, the origin of the 
Buryat names for the corvids should be established. 
The Mongols call the raven kheree(n) (Bolshoy 
akademicheskiy mongolsko-russkiy slovar…, 2001–
2002: 1474). The Kalmyks call this bird kire (Russko-
kalmytskiy slovar, 1964: 80), and the Khamnigans call 
it kiree (Khamnigansko-russkiy slovar, 2015: 173). 
These names for the bird originated from the language 
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of the medieval Mongols: cf. qong keri’ē ‘raven’ (Poppe, 
1938: 302). Identical name appears among the modern 
Khorchits: khon kheree ‘raven’ (Bolshoy akademicheskiy 
mongolsko-russkiy slovar…, 2001–2002: 1474). The 
phrase khon khiree occurs in Buryat shamanic poetry. 
In the Buryat language, the word khon has two main 
meanings: ‘sonorous (sound)’ and ‘dead’ (Buryaad-orod 
toli…, 2010: Vol. II, 441). While the fi rst meaning may 
well indicate the specific cry of this bird, the second 
may imply that the Buryats perceive the raven as a 
representative of the other world.

Notably, the medieval Mongols had the same name 
for both the crow and the raven: keri’ē, keriyē ‘crow’ 
(Poppe, 1938: 21). This tradition has been lost in 
the modern Mongolian languages. To denote a crow, 
the Buryats use the word turlag. The Kalmyks use 
turlag, shaazkha (Kalmytsko-russkiy slovar, 1977: 
518), and the Khamnigans the words turlaaki, turlaag 
(Khamnigansko-russkiy slovar, 2015: 280). In the 
Mongolian language, the word turliakh, consonant with 
these names, has a different meaning of jackdaw (Bolshoy 
akademicheskiy mongolsko-russkiy slovar…, 2001–
2002: 992), while ethnic variants of the above-mentioned 
Kalmyk nomination of shaazha in Mongolian languages 
usually denote magpie.

The Mongolian dictionary of Muqaddimat Al-Adab 
gives another name for the raven – quzyun (Poppe, 1938: 
302). Most likely, this has Turkic roots and does not 
appear in the languages of the modern Mongolian peoples. 
Indeed, the Old Turkic people had the word quzyun 
‘raven’ (Drevnetyurkskiy slovar, 1969: 475), which has 
survived in the vocabulary of some Turkic ethnic groups: 
Bashkir ҡoҙғon, Kyrgyz kuzgun, Turkish kuzgun, Khakass 
khuskhun. Meanwhile, some Turkic peoples use other 
designations for raven: Altaians – kargan, Kazakhs – 
karga, Kirghiz – karga, Chuvashes – ҫӑhan, and Yakuts – 
suor. Signifi cantly, in the Old Turkic glossary, the word 
qarya (Ibid.: 426) (whose derivatives are ethnic variations 
of the word karga) defi nes the representatives of close 
biological species—raven and crow. In the latter meaning, 
it is used by some modern Turkic peoples: Uzbek. qarg’a 
‘crow’; Khakass kharga ‘crow’.

Hence, the Buryat designations of raven and crow 
clearly have their origins in the Mongolian language.

Description of ravens and crows based 
on vocabulary and small genres of folklore

According to the Buryat vocabulary and folklore, the 
image of a raven shows typical features of that bird in 
the wild. First, the Buryats noted its external zoological 
features. For example, its dark, blue-black (in the Buryat 
language, the phrase khab khara ‘blackest black’ is used to 
denote this color) plumage is refl ected in the phrase: khara 

khiree ‘black raven’. The Buryats, like other Turkic-
Mongolian peoples, were prejudiced against birds with 
black feathers, which were considered the messengers of 
the Lower World. In addition, the size of the raven was 
taken into account (it is one of the largest representatives 
of the Passeriformes order): turag khiree shuvuun lit. 
‘huge bird raven, raven’.

In small genres of Buryat folklore, specifi c features 
of the crow, such as its cry and plumage color, were 
emphasized:

Khaar-khaar duutai,
Khara togon degeltey (Onhon ugenuud…, 1956: 22).

With the song “Kar-kar”,
With the robe made of black silk (crow) (translation by the 

author – A.B.).

In the riddle about the raven, both its black plumage 
and the strength of its large beak were emphasized:

Khara torgon degelee
Khaishalaagui umdebeb,
Khara bulad hukhee
Khataalgaagui baribab (Ibid.: 22).

I put on black, silk,
Uncut robe,
I took untempered
Black steel axe (raven) (translation by the author – A.B.).

People associated the long fl ights typical of ravens 
and other birds of prey with their ability to cover very 
long distances: Khireegeyshie khurekhegui gazar ‘Where 
the raven did not carry bones’ (Ibid.). The expression 
among the Mongols, in which this bird was called turag 
shuvuu ‘big bird’: turag shuvuu nisch khurehgui, tuurait 
mor davkhizh khurekhgui gazar tsetsen ‘a place where 
neither a raven can fl y to, nor a good horse can hop to’ 
(Bolshoy akademicheskiy mongolsko-russkiy slovar…, 
2001–2002: 992), has the same meaning.

Among their behavioral features, the Buryats noted the 
manifestation of a collective principle in ravens, although 
it is known that these birds only occasionally gather in 
fl ocks: Khiree khireegei nyude tonshokhogui ‘A raven 
would not peck out another raven’s eye’ (Buryaad-orod 
toli…, 2010: Vol. II, 427). Note that the proverb has a 
negative connotation: it is usually used to describe people 
with generally bad inclinations. It was probably borrowed 
by the Buryats through the Russians from the European 
culture, since this saying belonged to the Ancient Romans: 
Cornix cornici nunquam confodit oculum ‘A raven would 
not peck out another raven’s eye’.

The Buryats associated the manifestations of some 
feelings and vicious inclinations by a person with images 
of raven and crow. For example, when someone shows 
great joy, people usually say: Bayarlahan khiree barkhirba 
‘A delighted raven cawed’. Such saying probably emerged 
from observations of emotional behavior of this bird.
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In Buryat beliefs, the image of a raven is associated 
with greed. Criticizing such a bad trait in a person, the 
people would say: Khentei khun khiree mete ‘A greedy 
person is like a raven’.

The Buryats considered the crow and raven as unclean 
birds. According to an 18th-century source, there was a 
ban on eating their meat (Miller, 2009: 256). This ban 
probably took into account the omnivorous nature of 
birds, which could also eat carrion.

Noteworthy is the color symbolism that is consistent 
with the color of these birds. For example, the expression 
khiree khara ‘black raven’ implies that the Buryats 
considered raven as a vile bird.

Both the raven’s eating of carrion and its habit of 
pecking out the eyes of living but weakened livestock, 
especially during dzut (lack of fodder), triggered beliefs 
about its unclean nature.

This may be consistent with a popular belief about 
the miraculous healing properties of a raven’s tears in 
treatment of eye diseases: “(the raven) is revered as 
a doctor of eye diseases and blindness in people. The 
Buryats often catch a raven and prick it in the eye as if 
making it cry; they anoint the eyes with the fl owing liquid 
or inject it in drops. They claim that this makes the blind 
see” (Smolev, 1901: 107). According to Buryat popular 
beliefs, this  bird is a symbol of vigilance. This prejudice 
is probably based on the assertion that human and animal 
eyes are supposedly the focus of vital energy: by eating 
the eyes of its victims, the bird receives vital energy, and 
in turn, the person gets this energy and becomes cured of 
blindness through the tears of raven.

In the vocabulary of popular botany, the mature fruits 
of Dahurian asparagus Asparagus davuricus Fisch ex 
Link are associated with black and shiny raven eyes. 
The Buryats call this medicinal plant, listed in the Red 
Book, Khiree nyuden ‘Raven eye’ (Buryaad-orod toli…, 
2010: Vol. II, 427), and the Mongols, Khereeniy nud 
‘botanical: Dahurian asparagus, raven eye’ (Bolshoy 
akademicheskiy mongolsko-russkiy slovar…, 2001–
2002: 1474).

A negative attitude towards ravens (which acts as a 
kind of harbinger of misfortune) can be seen, for example, 
in the following saying:

Bookhoin urda khiree,
Boroogoi urda khalkhin (Onhon ugenuud…, 1956: 13).

(There is) a raven before (appearance of) lice,
(There is) wind before the rain (translation by the author – 

A.B.).

According to traditional Buryat beliefs, the crow 
is a symbol of natural rhythms, specifi cally, of winter. 
According to popular observations, after migration of 
birds to the south, crows, along with magpies, stay to 
spend the winter. This is how this observation is conveyed 
in a riddle:

Khaanay ukher
Khamagaaraa (correctly, khamta garaa) (remark by the 

author – A.B.) belshebe,
Kharagshan ereegshen
Khoeryn gazaa ulebe (Ibid.: 23).

Khan’s cows
All went to graze together.
Black and spotted,
Two have stayed (crow and magpie) (translation by the 

author – A.B.).

It is curious that the qualities attributed to the raven 
and crow among the Buryats, reveal some parallels 
in the language of the Old Turkic peoples. This is no 
coincidence, because the presence of a Turkic ethnic 
component among the Buryat ancestors is known. The 
Old Turkic people also associated the crow with the 
cold season of the year: Bir qarya birla qis kelmas 
‘Winter does not come with one crow’ (Drevnetyurkskiy 
slovar, 1969: 426). The image of raven evoked negative 
connotations for them. This can be observed in the 
opposition of raven and swan, which is based on color 
contrast and, accordingly, on the different symbolism 
of these birds: Qara quzyun erdim quyu qildi čal 
‘I was a black raven, he made (me) a white swan’ (Ibid.: 
475). In this regard, we should recall that white swan 
is considered a sacred bird and totemic ancestor of the 
Turkic peoples. For the Old Turkic people, one of the 
indicators that the raven belonged to unclean birds was 
its sharp cry: Quzyun qoburya ulati javlaq belgülüg 
qorqinčiy ünlüg quslar ‘Ravens, owls, and other birds 
pointing to bad omens with terrible voices’ (Ibid.).

The importance of ravens and crows in the traditional 
consciousness of the Buryats is confi rmed, for example, 
by the Buryat surnames derived from nicknames, 
“Kheree” and “Turlaag” (Mitroshkina, 1987: 82).

Images of ravens 
in Buryat mythological beliefs

Unlike the crow, which was considered a sign of winter, 
the Buryats perceived the raven as a symbol of spring:

Saibad gekhede – ubel,
Shalshad gekhede – zun,
Khara khireegei khaahirkhada – khabar (Menyelte mergen, 

1984: 42).

(When) it turns white – it is winter,
(When) it starts to rustle – it is summer,
When the raven caws – it is spring… (translation by the 

author – A.B.).

The crow possessed the symbolism of water, because 
it was considered a harbinger of rain. According to 
popular beliefs, if a black crow cries, it will rain. This 
idea has ancient origins; it has been found among 
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different peoples, such as Vepsians (Vinokurova, 2007: 
104), Chuvashes (Chuvashskaya mifologiya, 2018: 134), 
Mongols, etc. It also reminds us of the Ancient Roman 
poet Ovid, who is credited with the idea that this bird 
was a sign of rain (de Vries, 1976: 275). Incidentally, in 
the Slavic culture, the image of a raven, which signifi ed 
spring, was associated with spring rain, and thus was also 
endowed with symbolism of water.

The Buryats, like some other peoples of Eurasia, e.g. 
the Khakass people (Burnakov, 2010a: 348), believe that 
the raven is connected to the sacramental drink—the water 
of eternity (munkhuin khara uha) (Burchina, 2007: 229)—
the equivalent of the living and dead water mentioned in 
Slavic fairy tales. Using this life-giving drink, the cultural 
hero resurrects the deceased mighty warrior.

In Buryat folklore, the image of the raven is ambivalent. 
In a Buryat fairy tale, the raven is a respected character, 
independent, capable of acting contrary to the authorities. 
The Buryats believed that he was “a free bird who does 
not pay tribute (to the king of birds)” (Smolev, 1901: 107).

The raven is endowed with an ability to speak human 
language and to give wise advice. Obviously, this is a 
refl ection of a popular perception of this bird as intelligent 
creature. Incidentally, ornithologists consider the raven 
one of the most intelligent birds. This is illustrated by the 
following fragment of the legend:

Nogodoy raised her eyes,
And looked up through the smoke hole,
And the hole is closed
By the wings of a raven bird.
Now the raven came down below
To the nice maiden Nogodoy
And he said in human language,
Only bluntly, in a sharp tone… (Namsaraev, 1990: 25).

The crow is a symbol of the spread of rumors, through 
which the cultural hero learns about the hidden cause of 
illness, the location of treasure, etc.

In the traditional Buryat worldview, the raven, like any 
fl ying bird, is a symbol of the sky. It is no coincidence that 
the Buryat mythology endowed this bird with the role of 
a messenger from higher powers, mainly black celestials 
(Khangalov, 1960: 74). Moreover, in the epics of the 
Buryats, one of celestial beings, Som Sagan Noyon—
a mediator be tween the opposing light and dark sides of 
the sky—turns into a raven. He takes the form of a black 
raven before light deities, and the form of a white raven 
before dark deities.

In folklore, the image of the raven is associated with 
assistance to Buddhist servants and deities. For example, 
in the legend Nogoon Dari ekhe ‘Green Tara Mother’, 
the wise raven helps this ḍākinī and her son, and as a 
reward receives longevity and sharp eyesight (Smolev, 
1901: 105). In another legend, Green Tara thanked the 
raven by “giving it the ability to see a piece of meat 

only the size of a thumb beyond sixty rivers and to fl y 
without fear of frost under the sky above the clouds” 
(Potanin, 1883: 297). It may be assumed that this motif 
was borrowed by the Buryats through the Mongols from 
Tibetan Buddhism. Among the Mongols, the Green Tara 
Mother was considered a celestial patroness, and the 
legend “Nogoon Dara ekhiyn tuuzh” (“The Tale of the 
Green Tara”) became famous among them. The above-
mentioned zoological features of ravens (ability to fl y 
high and visual acuity) are emphasized in various epics 
and fairy tales of the Buryats and many other Eurasian 
peoples.

An example of a negative attitude towards the raven 
appears in the fairy tale “The Angry Raven”. This bird 
is presented as a vengeful and cunning creature. It 
achieves its goal, but cannot survive the joy of its success 
(Buryatskiye narodniye skazki…, 2000: 95).

The image of the raven, as mentioned above, is 
associated with the other world. Like the yellow fox, 
the raven is linked to the ensuing chaos. In Buryat 
folklore, the violation of the former order is conveyed 
by the following lexical expression: “(only) the black 
raven screams and the yellow fox barks” (Khangalov, 
1960: 274). The Buryats also considered the fox a 
representative of the underworld (Badmaev, 2021b: 39). 
Notably, in the mythology of the peoples of Eurasia, 
birds s uch as ravens appear as guides or intermediaries 
between the worlds (for the example of the Indians, see 
(Krishna, 2010: 93)).

The Buryat epics reflects the symbiosis of raven 
and wolf, which manifests itself in the nature in their 
joint procurement of meat. We have discussed this 
issue and have demonstrated the chthonic nature of 
the wolf (Badmaev, 2021a: 97). In the mythology of 
many other peoples of Eurasia, these wild animals are 
considered companions of the other world. Moreover, in 
the traditional thinking of the Buryats, like other Turkic-
Mongolian peoples, raven and wolf were associated with 
bloodthirstiness and war. This is shown in the Buryat 
epics, which thus portray the culmination of a brutal battle 
as a bloody feast organized by the corvids:

Unfi nished battle
Boils with renewed vigor.
Rivers of blood, mountains of meat
Feed black ravens.
White-sided magpies
Are also here, rummaging and chirping (Namsaraev, 1990: 

122).

In the traditional Buryat worldview, the raven has an 
ezhin—a mythical master and lord. Out of fear of angering 
him, there is a ban on killing this bird. Crows were not 
believed to receive such protection, but they have been 
kept out of the way, too. It was supposed that raven’s 
ezhins were individual powerful dark master-spirits. In 
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shamanic poetry, these are, for example, Azhirai-bukhe, 
the Master of the Black Horse and helper of the ruler of the 
Lower World. His son is a black raven, and his daughter 
is a yellow raven (Khangalov, 1958: 360). Yellow ravens, 
of course, do not exist in nature; in this case, the color of 
the bird’s plumage acts as a sex marker: black symbolizes 
masculinity and yellow, femininity.

It seems natural that ravens are called the children of 
Azhirai-bukhe, since ancient military cult is associated 
with this mythical character among the Buryats. In the 
Buryat epics, ravens often turn out to be the warriors of 
dark lords. For instance, in the epic “Geser”, the devil 
Lobsogoldoy addresses them as follows:

You, my winged warriors,
You, my four pillars,
My black, watchful ravens (1986: 172).

In the mythopoetics of the Turkic peoples, warriors are 
also associated with ravens. For example, in the Altai epic 
“Maadai-kara”, one of the offspring of evil is described 
as follows:

His people are like thick smoke,
His troops are like a fl ock of ravens,
Zaisans are like evil wolves (1979: 25).

In the same epics, fl ying ravens are described as a 
formidable army:

And in the brightened skies,
Striking terror, spreading fear,
Black, clawed, and gloomy,
A horde of ravens can be seen.
It croaks and caws.
The ravens fl y like a thunderstorm,
 Their eyes furrow the earth; their breath
And the fl apping of their wings 
Are like a hurricane (Ibid.: 67).

In the mythological views of the Altaians, the arrow, 
which usually personifi es the masculine principle in the 
traditional cultures of the Turkic-Mongolian peoples, is 
likened to a raven:

And clouds of arrows fl y at her,
Like a mad fl ock of ravens… (Altaiskiye geroicheskiye 

skazaniya, 1983: 212).

Thus, it can be argued that the Buryats and Southern 
Siberian Turkic peoples had a common view on the 
masculine nature of raven’s image.

According to the traditional beliefs of the Buryats, 
this bird of prey is a spy for evil spirits. For example, in 
“Geser”, the spying raven fulfi lls the will of the earthly 
offspring of Atai Ulaan, the head of the black celestials 
(1986: 207). In the same epic, the crow is associated with 
a demonological character, serving him as a formidable 
guard or transportation:

And the crows surround her,
Threaten Geser’s wife
By sharp points of iron claws.
Suddenly, riding on a gray crow,
A man fl ies up to her (Ibid.: 67).

Another aspect of the raven is being the messenger of 
death and misfortune. Its cry was considered ominous. 
People would say: “When the raven cries… there will 
be misfortune. If a raven lands on someone’s house and 
screams, this is a bad omen” (Khangalov, 1960: 74). The 
same sign was associated with a crow: “If a crow croaks – 
it is a bad luck” (Osokin, 1906: 223). Note that the 
characteristics of corvids are similar among many peoples 
of Eurasia (Burnakov, 2010a: 348; Gura, 1997: 537; 
Tresidder, 1999: 50; Chuvashskaya mifologiya, 2018: 
134; and others).

The Buryats gave attention to variety of sounds made 
by ravens: “If (the raven) screams with a different sound, 
it promises wealth” (Smolev, 1900: 28). The connection 
between this image and the precious treasure stored in 
the ground testifi es to the chthonic nature of this bird. 
The same idea can be seen in the traditional views of 
some other peoples (Slavs (Gura, 1997: 532), Khakass 
people (Burnakov, 2010b: 120), etc.), which emphasizes 
its universal nature.

In Buryat shamanic poetics, the raven is associated 
with the motif of shape-shifting. It was believed that the 
shaman could turn into raven:

Gray hare is our run,
Gray wolf is our carrier,
Raven khon is our shape-shifting,
Eagle khoto is our messenger! (Khangalov, 1958: 177).

Interestingly, in Buryat legends, a woman who was 
supposedly beautiful and dissolute during her lifetime, 
after death, turns into a crow (essentially, a demonic 
character – muu shubuu(n) ‘bad bird’); taking the form of 
an evil shape-shifting bird, she kills lonely male travelers 
(Zhamtsarano, 2001: 104). Given this, it can be assumed 
that in the traditional beliefs of the Buryats, the image of 
the crow was linked to the female principle.

There are no legends wherein a raven would appear as 
a mythical ancestor or patron of any Buryat family clan. 
This means that for the Buryats, this bird of prey was not 
a totem.

As far as the Mongolian superethnos is concerned, the 
issue of the raven as a totemic ancestor is not so clear-
cut. Among the medieval Mongols, one can distinguish 
the tribe of the Kereits (khereed ‘ravens’), whose ethnic 
name was associated with this bird. In the late 12th to 
early 13th centuries, they formed the separate khanate of 
Van Khan. Among the Mongols of that time, their power 
elite stood out as belonging to the Nestorian Christians. 
Indirect evidence of reverence for ravens by some of the 
Mongols of Genghis Khan is probably one of their battle 
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cries (traditionally containing an indication of the totemic 
animal)—“kkhu-kkhu”, which resembles the caw of this 
bird: at the sight of the victim, the raven utters a loud, 
guttural “kuukh-kuukh”. This is a direct association of an 
attacking steppe warrior on the horseback with a raven 
who discovered the carrion. The custom of Buryat hunters 
who imitate the caw of a raven after killing a bear can be 
viewed in the same context.

The above facts can be explained by the Turkic origin 
of both the Kereits and some other tribes that became a 
part of the Mongol state of Genghis Khan. The raven was 
revered as an ancestor among some ethnic groups of the 
Siberian Turkic people (Yakuts, Teleuts, etc.) (Burnakov, 
2010b: 116).

Conclusions

The study of Buryat popular beliefs about ravens reveals 
the richness of the image of the raven, while the image 
of the crow appears to be more fragmentary. At the 
same time, the image of the raven is ambivalent and 
polysemantic, while that of the crow has a clear negative 
connotation.

Analysis of vocabulary and small genres of folklore 
indicates that the Buryats gave attention to the external 
zoological features of corvids: color of plumage and cry 
in crows, and color of plumage, size, prominent beak, and 
fl ight duration in ravens. They also noticed behavioral 
features of the birds. Ravens were distinguished by their 
collective nature, emotional expression of joy, and greed. 
The Buryats associated both birds with unclean natures 
and therefore did not eat their meat; they perceived 
their black plumage as a sign of belonging to the Lower 
World, etc.

According to the mythological beliefs of the Buryats, 
the raven was a symbol of the sky, spring, vigilance, war, 
masculinity, and vengefulness. As a messenger of the 
black celestial beings and their spy, he was associated 
with underground treasure and acted as assistant to 
the Buddhist deity Green Tara. It was distinguished by 
intellectual capacities and independence. Unlike the crow, 
the raven was believed to have patrons— dark master 
spirits and other demonic characters.

In the traditional worldview of the Buryats, the crow 
was a symbol of the sky, winter, water, bloodthirstiness, 
and spreading rumors, and had a feminine nature.

Both birds of prey were associated with the idea of 
shape-shifting, although of different kinds. A demonic 
creature was believed to turn into a crow, while shamans 
of some clans turned into ravens during their mystical 
journeys and fi ghts with other shamans.

Individual traditional beliefs of the Buryats about 
corvids fi nd parallels in the cultures of different peoples of 
Eurasia, which may be explained by the universal nature 

of these views, as well as ethnic and cultural contacts (for 
example, with the Turkic peoples of Siberia and Central 
Asia) in different historical periods.
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The Old Believers’ Churchyard: Semiotics of Cultural Space 
(The Case of the Ust-Tsilma Old Believers-Bespopovtsy 

in the Komi Republic)

This study addresses the structure of cemeteries and types of tombstones in the funerary tradition of the Russian 
Priestless Old Believers (known as Bespopovtsy) living in the Ust-Tsilma District of the Komi Republic. For the 
fi rst time, a description of their graveyards, known as “mogilniki”, or “mogily”, is provided, and their history and 
preservation are outlined. Traditional beliefs concerning cemeteries and their arrangement are cited. The symbolism 
of the forms of tomb structures, reproducing not only canonical prescriptions and requirements, but also certain pre-
Christian beliefs, is analyzed in detail. Folk terms relating to the dead and the afterlife are included. The degree and 
nature of post-revolutionary transformations, profoundly affecting the foundations of the Old Believers’ culture, are 
explored. Despite the attempts to preserve traditions, modern lifestyles took root in the 1960s and 1970s. Elements 
of local specifi city in funerary rites have nonetheless survived and can be seen in the symbolism of tombstones, 
synthesizing Christian and pre-Christian traditions. Findings of ethnographic, linguistic, and archival studies are 
presented.

Keywords: Traditional culture, Russian Priestless Old Believers, cemetery, tombstones, deceased, ancestors.

Introduction

In the system of spiritual and religious values, the 
cemetery (from Greek κοιμητήριον, ‘sleeping place’) 
is one of the most important cultural objects, which is 
considered to be both the fi nal resting place of a person 
and most importantly, a sacred place for keeping ritual 
dialogue between the living and the dead. In his Homily 
on the Cemetery and the Cross, John Chrysostom speaks 
about this: “Since today Jesus descended among the 
dead, for this reason we are gathering here. For the same 
reason, moreover, this place is called a koimeterion, in 
order that you may learn that those who have reached 
their end and who lie here are not dead, but rather are 

sleeping and resting. <…> Hence, the place is called a 
koimeterion, for the name is both useful for us and full of 
much wisdom” (John Chrysostom, 2022: 7, 9). Believers 
associate graveyards with light and a bright life. Popular 
ideas about this emerged under the infl uence of Patristic 
writings about the heavenly afterlife, which the Holy 
Fathers discussed upon the Crucifi xion and Resurrection 
of Christ. St. John Chrysostom thus says in his Homily 
Let No One Mourn the Dead: “…after escaping the dark 
life and leaving for the true light, we bury [the dead] 
towards the east, signifying the rising of the dead”. In 
the mythological worldview, the cemetery personifi ed 
“the other world” and was considered a “foreign realm”, 
which required a respectful attitude and corresponding 
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behavior. According to the observation of S.M. Tolstaya, 
“the cemetery turns out to be a whole world inhabited 
by special ‘residents’, who have their own rules, 
restrictions, and boundaries, which require the mastering 
of proper rituals, which makes a cemetery something like 
‘an embassy of the other world’ on earth” (cited after 
(Andryunina, 2013: 43)). 

A distinctive aspect of cemeteries and burials among 
the Old Believers is that they bury their fellow believers 
in a separate location from representatives of other 
denominations, often separating their burials with an 
enclosure. Cemeteries in rural settlements are of particular 
interest. Arranging them, the Old Believers were guided 
by both ecclesiastical concepts about the afterlife and pre-
Christian beliefs. This article will examine the history 
of the creation and functioning of cemeteries among the 
Priestless Old Believers living in the Ust-Tsilma District 
of the Komi Republic. Until now, this topic has not 
been studied nor did it attract the attention of travelers 
and writers about everyday life who visited the Pechora 
region in the 19th century. This study is based on modern 
fi eld materials of the author (hereafter, FMA), as well as 
records kept in the Scientifi c Archive of the Komi Science 
Center of the Ural Branch of the Russian Academy of 
Sciences (hereafter, SA KSC UB RAS). Some information 
on this topic was also found at the State Archive of the 
Arkhangelsk Region (hereafter, SAAR).

Location and structure of the cemetery

The development and operation of rural cemeteries in the 
Ust-Tsilma villages were associated with denominational 
issues and with the emergence of villages especially 
during the period of intensifi ed repressive policies under 
Tsar Nicholas I (1825–1855), aimed at eradicating the Old 
Believers’ faith. Families tied by kinship or several family 
clans settled within the boundaries of a single village. 
Therefore, a specifi c feature of cemetery development in 
the villages along the Pechora River was their quantity. 
In some villages, there were several graveyards named 
after the founders of family clans. Even in the 1950s, 
there were fi ve cemeteries (previously, there had been 
even more) in the volost (later, district) village of Ust-
Tsilma. Some of these cemeteries bore the names of 
family clans: “Ivanovo” (originally emerged as a holy 
place), “The Fedoseikov Family Cemetery”, and “The 
Semyonov Family Cemetery”. In addition, there existed a 
public cemetery “At the Forest Grove”, where Christians 
of the offi cial Orthodox Church were buried, as well as 
Old Believers some distance from them, and a graveyard 
where Ust-Tsilma residents who died from the Spanish 
fl u were buried. There were four cemeteries in the village 
of Koroviy Ruchei (“The Ivankov Family Cemetery”, 
“Ipatovsko”, “The Startsev Family Cemetery”, and a 

common village cemetery), two each in the villages of 
Garevo and Chukchino. Two graveyards in the settlements 
of Zamezhnaya and Zagrivochnaya on the Pizhma River 
appeared under the following circumstances. The former 
settlement what is now the public cemetery is located 
near the village, while the burials of representatives of 
the Churkin-Kirikov family clan are beyond the Pizhma 
River. In the latter settlement, a graveyard on a high 
hill over the river ended up within village boundaries 
due to heavy development and was closed in the 1970s. 
Currently, there is one cemetery operating one km from 
the village. 

A particular situation occurred in rural settlements 
inhabited by various ethnic groups, primarily in those 
bordering with the Komi and Nenets people. The Komi 
were buried separately in the village of Neritsa despite 
the fact that they were Old Believers. The situation was 
the same with the Nenets: “In the past, in Neritsa, people 
were buried separately, near their houses. The Komi, 
Nenets, and Russians were buried in families, and under 
the Soviets already in the same cemetery. In the past, there 
were people exiled; this was after the Great Patriotic War; 
they were buried apart, and instead of a cross, fi r trees 
were planted” (FMA. Recorded in the village of Ust-
Tsilma in 2022 from an interview with L.O. Babikova, 
born in 1966). In other villages (even those near the 
border), people were buried according to the family clan 
principle: graves of the representatives of a particular 
family clan were grouped in one place.

The graveyard is a village of the dead, according to a 
children’s riddle: “The village is inhabited, / Roosters do 
not crow, / People do not get up. – A cemetery” (Deti…, 
2008: 87). The Ust-Tsilma Old Believers believed that a 
graveyard was a holy place: “The cemetery is the most 
holy place, there is no holier place. There is eternal 
peace, no swearing, no cursing, no fighting there. 
The deceased rest there. People only pray there and 
commemorate the deceased with good words” (FMA. 
Recorded in the village of Chukchino in 2009 from an 
interview with A.M. Babikova, born in 1922). Naming 
the area that separated the cemetery and residential 
buildings in the village of Zamezhnaya “Christ’s 
Swidden”, was associated with the idea of the holiness 
of the graveyard. This land remained deserted for a long 
time, and only in the 20th century (after the Revolution 
of 1917), did the village administration organize its 
development.

In the Ust-Tsilma t erminology, a cemetery is called 
a mogilnik or mogily (‘graveyard’ or ‘graves’). The Ust-
Tsilma people did not formerly use the term kladbishche 
(‘cemetery’); only starting in the 1960s, did it gradually 
begin to be employed: fi rst, by young people returning 
to their home village after studying in the cities, then, by 
middle-aged rural residents and Soviet-minded young 
people who disdained everything traditional. Currently, 
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the designation mogily (‘graves’) is used exclusively by 
pious elderly people who observe old Church canons and 
the rules of the fathers. 

Archaic beliefs about the structure of cemeteries and 
graves have been largely preserved among the residents of 
villages along the Pechora River who may have inherited 
these traditions from the fi rst settlers. A high, dry, and 
light-fi lled place beyond the fi elds, near a stream, beyond 
a river, or next to it, 200–300 m from the residential 
area, was chosen for a graveyard. Most of the Ust-Tsilma 
cemeteries are located on hills, since the Old Believers 
associated “the other world” with a mountain, the “upper 
world”: “our parents are watching over us from above”; 
“So we are carrying you to the big mountain, / To the big 
mountain, yes, to the sloping one” (funeral lament). The 
expressions “our parents are watching us”, “they are 
watching our life”, “our parents wait for prayers from 
us” refl ect beliefs about the uninterrupted connection 
between the living and the dead: “My parents, grandpa, 
and grandma, are buried in our cemetery, beyond the 
fi eld. When I lug manure in the morning, I greet them. 
They watch us; we watch them. This is how life works” 
(FMA. Recorded in the village of Chukchino in 2009 from 
an interview with I.A. Babikov, born in 1940). 

In a number of villages along the Pizhma River, 
cemeteries are located on the opposite bank of the river; 
in Ust-Tsilma and some adjacent settlements, beyond the 
stream. The role of the river as a mystical road connecting 
the worlds is well known and is refl ected in folklore and 
funeral rituals (Levkievskaya, 2004: 345–347). Crossing 
the river by the deceased is associated with relocation to 
the “other world”, which is the end point in the journey 
of the soul of the deceased person, and with cleansing 
the soul from earthly sins: “People are buried beyond 
the river. We must bring the dead across the water. It is 
said, their sins are cleansed, and the pure soul will go 
to heaven; the sins remain on the home side” (FMA. 
Recorded in the village of Borovskaya in 2010 from an 
interview with O.E. Chuprova, born in 1954). It is no 
coincidence that in the past, the clothes taken from the 
deceased, the items used for washing the body, and the 
wood chips left from making the coffi n and cross, were 
brought by the Ust-Tsilma Old Believers to the river, 
which was supposed to carry everything away from the 
deceased. In funeral laments, the deceased “sails away” 
to the “other world” in a “light-weight boat, a boat made 
of spruce, without an oar for rowing”. Currently, rural 
residents have lost their understanding of the river as the 
most important component of the model of the Universe. 
Since transporting the deceased across a river/stream is 
now considered a laborious and meaningless process, 
in the 21st century, new graveyards began to emerge 
near villages. 

Two cemeteries in the Ust-Tsilma District—in the 
villages of Skitskaya (Dronova, 2007a) and Ust-Tsilma 

(Ivanovo cemetery) (Dronova, 2007b)—are located in 
areas associated with religious practices. The former is 
related to Velikopozhensky Skete (from the fi rst third of 
the 18th century to 1857). Two large eight-pointed crosses 
and a chapel where the remains of skete dwellers who 
ended their lives by self-immolation in 1843 were laid 
to rest, were built at that cemetery. In the 1970s, a votive 
prayer barn funded by P.P. Chuprova was built there. Both 
the barn and the cemetery operate to this day.

A revered place in the village of Ust-Tsilma is 
associated with the locally revered saint Ivan, whose 
name led to various designations, such as “Ivanov 
Hill”, “to Ivanushka”/“at Ivanushka”, used in the late 
19th century (SAAR. F. 487, Inv. 1, D. 15, fol. 5); “to Ivan”, 
“Graves at Ivan’s”, “Ivan’s Hill”, and “Ivan’s Cemetery”, 
which are still actively used today. Currently, the notion 
of going “to Ivan” is also used by the Old Believers to 
mean “it is time for eternal rest”. Over the saint’s grave, 
a chapel was built, which was renovated twice over the 
past century. Traditionally, a commemorative service to 
Ivan is served there on St. John the Baptist’s Day (July 7, 
according to the Gregorian calendar). The “feedback” 
of the dead to the living is believed to be strengthened 
if the deceased was a righteous person or a saint. People 
make votive prayers there, ask for help and, as Christians 
believe, receive it, which confirms the importance of 
the sacred place in ritual practices of the Ust-Tsilma 
residents. Until the mid-20th century, mentors and 
devout Christians were buried at the Ivanovo cemetery. 
During the Soviet period, the revered place was defi led. 
The village administration insisted that all the dead, 
including “unclean persons”, had to be buried there. 
Many elderly villagers were outraged by the fact that 
contrary to the opinion of deeply religious people, in the 
1950s, members of the Communist Party who destroyed 
the traditional way of life were also buried there in the 
center of the revered place: “The precepts of our parents 
were completely disregarded. Party members are buried 
next to devout people. In the past, they did not do that; 
those were buried behind, on the side. And now, what can 
I say, everything is all mixed up” (SA KSC UB RAS. 
F. 5, Inv. 2, D. 568, fol. 32). A similar practice is also 
typical for other Old Believers’ areas (Kovrigina, 2014: 
240). Currently, all cemeteries in the Ust-Tsilma District 
are Old Believer cemeteries; those who adhere to the 
offi cial Orthodox church are also buried there.

Archival documents testify to the complex attitude 
of the government and Church offi cials towards family 
cemeteries in the 19th century. With the intensified 
persecution of Old Believers in the 1830s–1860s, it was 
quite diffi cult to maintain the tradition of burying people 
at family cemeteries, since it was prescribed to bury Old 
Believers only at common parish graveyards. It is known 
from the archival document “Secret Instructions on the 
Procedure for Burying Dead Schismatics” that until 1839 
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they were allowed to be buried “only near Orthodox 
cemeteries”, and those who disobeyed were strictly 
forbidden to be issued death certifi cates (SAAR. F. 1, 
Inv. 4, V. 5a, D. 584, fol. 9v). Therefore, the Ust-Tsilma 
residents “buried the bodies of dead schismatics not at 
cemeteries, but near their homes, which is prosecuted, and 
perpetrators are brought to justice” (SAAR. F. 538, Inv. 1, 
D. 51, fol. 5). Seeing the hopelessness of measures aimed 
at closing Old Believers’ graveyards, the local authorities 
referred to the circular order of the Ministry of Internal 
Affairs from December 14, 1839, No. 7670 and ordered: 
“Regarding cemeteries for schismatics: the Sovereign 
Emperor, taking into consideration, on the one hand, that 
according to the popular understanding, most of those 
who are about to die, wish to be buried in the same place 
as their ancestors, thus gives his supreme order: 1. Leave 
the currently existing cemeteries of the schismatics who 
do not accept the priesthood from the diocesan authorities 
and perform burials according to their own rites, but in the 
future, do not allocate special cemeteries but give them a 
separate place at common cemeteries. With the absence 
of priestly funeral rite, bodies must be buried only after 
certifi cation by the local police; 2. It is not forbidden to 
bury former schismatics at common cemeteries” (SAAR. 
F. 1, Inv. 4, V. 5a, D. 584, fols. 11r–11v). Relatives who 
secretly put their loved ones to rest without a Church 
funeral service were strictly punished: “In 1855, for 
burying their daughter in an ‘unspecified place’ and 
without a Church funeral service, Savva and Matryona 
Ostashov from Ust-Tsilma were punished with 30 lashes 
by a birch rod. The court sentenced four other Ust-
Tsilma residents for burying their relatives, although in a 
‘legal’ place, but without a funeral service by a priest, to 
village detention for three weeks” (Gagarin, 1975: 121). 
However, despite the severity of punishments, the Ust-
Tsilma residents still followed the traditions “of their 
grandfathers” and buried the deceased at their cemeteries, 
but earlier than the usual day, sometimes on the day of 
death, in order to avoid a Church funeral service.

The years of 1900–1903 were marked by a new wave 
of directives to close down family cemeteries. It was 
ordered to close them down in seven villages “adjacent 
to the Ust-Tsilma parish”, and one on the Pizhma River 
in the village of Zagrivochnaya, 10 versts from the 
parish in the village of Zamezhnaya “as being illegal” 
(SAAR. F. 29, Inv. 2, V. 6, D. 287, fol. 6). The cemeteries 
that were in the villages listed in the archival fi le are still 
operating now. 

The Komi Old Believers’ settlements faced a different 
situation: the matter of burying Old Believers was 
considered by the local authorities to be under state 
regulations of the early 19th century: “…schismatics must 
not be buried together with the Orthodox, because, at the 
suggestion of the Committee of Ministers of May 7, 1812, 
special places are allocated for their burials, away from 

the villages, which should be supervised by the parish 
priest, the rural dean, and the county police” (Vlasova, 
2010: 132). 

In the arrangement of cemeteries, focus was placed 
on the natural environment: it was strictly forbidden 
to cut down the forest; the graveyard always stood out 
against the background of a village or empty landscape. 
The place chosen for the cemetery was consecrated: the 
land was censed while reciting the Jesus Prayer. Trees 
were not planted on purpose, but subsequently people 
carefully looked after the territory. Dried trunks were 
cut down and taken outside the graveyard, where they 
decayed fully. The removal of trees, branches, berries, 
mushrooms, and grass from the cemetery was strictly 
forbidden. It was believed that those who violated the 
ban doomed themselves or their loved ones to misfortune. 
However, it was allowed to take away things used on the 
day of burial, such as the censer from which the coals 
were always poured onto the grave, and working tools. In 
the past, while transporting the deceased to the cemetery, 
the coffi n was covered in accordance with the sex of the 
deceased. Woman’s coffi ns were covered with a large 
scarf, men’s, with a veil. After the burial, the covers 
were given to the godchildren for commemoration of 
the soul, and if there were none, to the closest relatives. 
Long towels on which the coffi n was lowered into the 
grave were immediately torn into pieces and distributed 
to the gravediggers or orphans. 

In the past, Ust-Tsilma cemeteries and graves were 
not surrounded by enclosures, which emphasized the 
special quality of the world of the dead: “the other world” 
had no boundaries, the deceased were “returned” to 
nature. Ideas about the need to make a fence around the 
graveyard vary in different areas. Ambiguity of attitudes 
towards this is also present in the Old Believers’ regions 
(Kozhurin, 2014: 514). It was also not customary for the 
Tuvan Chapel Old Believers and Ural Old Believers to 
make enclosures around cemeteries and graves. This was 
explained by the obstacles “that a person would have 
to face on the Judgment Day: it would be diffi cult for 
him to get out of the grave because of the iron fence” 
(Danilko, 2019: 53). However, it is also known that 
among Old Believers on the Vyg River, already in the 
19th century, cemeteries were “enclosed with a log fence” 
(Yukhimenko, 2002: 333). Enclosures were also made in 
non-Old Believer areas (Dobrovolskaya, 2013: 113).

Despite the stability of the funeral rite, innovations 
in the arrangement of graveyards and graves appeared 
during the Soviet period due to radical changes of life 
in the countryside. Before collectivization, pasture and 
hayfi elds in the villages along the Pechora, Pizhma, 
and Tsilma rivers were located beyond the river, where 
the villagers brought all of their livestock and resettled 
themselves in the spring. During collectivization, 
economic life in the villages changed: individual 
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farms ceased to exist, and peasants were forced to 
work on collective farms, leaving their livestock in 
the village. Cattle wandered around the surrounding 
areas, including cemeteries, which made it necessary to 
fence them with funding from village councils. Other 
innovations also appeared in the 1960s–1970s, such as 
painted grave structures, wreaths, and artifi cial fl owers 
on graves. According to the Old Believers of the older 
generation, these changes were associated with loss of 
faith and traditional beliefs about the deceased, with a 
disdainful attitude towards ecclesiastical laws and the 
delusion that the deceased need “decoration”: “The 
dead body does not need decoration. The dead wait for 
prayers from us. My mother said that those who are not 
commemorated simply lie like stones. While those who 
are commemorated – those souls fl y to heaven” (FMA. 
Recorded in the village of Chukchino in 2008 from an 
interview with E.A. Babikova, born in 1950). 

Nowadays, all cemeteries have fences. Some burials 
are surrounded by a wooden or metal enclosure around 
the space “reserved” for relatives. All grave structures 
are painted; the inscription concerning the deceased 
on the cross/post is replaced with photoceramics; red 
stars are nailed to the monuments of war veterans. This 
enculturation is associated with modern ideas about the 
memory of the deceased. Importantly, some innovations 
are now welcomed by the believers: “People will come 
to the grave, see the photograph, and will commemorate, 
remember”. Similar innovations are also typical of the 
Old Believers living in other Russian regions (Kovrigina, 
2014: 239). 

In the villages along the Pizhma and Tsilma rivers, at 
every cemetery, one can see stretchers or poles leaning 
against a tree. On the day of the funeral, gravediggers 
bring them, and after transporting the coffi n, they leave 
them at the graveyard. In the village of Ust-Tsilma and 
villages along the Pechora River, people use household 
poles, which are then returned to the household owners: 
“the poles are disassembled so that the soul of the 
deceased would not return to the house”.

As in all places, graves at the cemetery are located 
along the EW line: the deceased is “buried with his feet 
towards the east, facing the Last Judgment”; according 
to John Chrysostom, “We bury [the deceased] towards 
the east, signifying the raising of the dead”. The cross 
or post installed at the feet is associated not only with 
identification of the deceased, but also with the idea 
that he/she is praying while looking at the cross or icon, 
inserted into the post.

Types and varieties of funerary monuments

Three types of grave monuments were traditionally 
made in the Ust-Tsilma villages: crosses, high posts for 

adult burials, and low posts for children. Their height 
matched the height of the deceased person. All had a 
gable roof. Eight-pointed crosses were placed on the 
graves of mentors and ordinary Old Believers who 
died of natural causes. The Cross is the main Christian 
symbol signifying the victory of Christ over hell and 
death. The Cross is “the will of the Father, the glory 
of the Only Begotten, the exultation of the Spirit, the 
adornment of the angels, the security of the Church, 
the boast of Paul, the rampart of the saints, the light of 
the whole world” (John Chrysostom, 2022: 14). In the 
Russian North, setting up wooden crosses was primarily 
associated with piety. In villages, they were placed near 
houses; on the Kandalaksha, Tersky, and Zimny coasts 
of the White Sea they were put at fi shing grounds, at 
encampments, as a “sign” along the roads, in memory 
of dead sailors and hunters; and they were set up as a 
vow, or in graveyards (Ovsyannikov, Chukova, 1990: 
63). The installation of a grave cross was associated with 
the ideas of a bright afterlife, with hope for the future 
resurrection and eternal life for the souls of the deceased. 
It was based on a pillar hewn from a log with a diameter 
of 25–30 cm; two crossbeams were attached at the top. 
The upper crossbeam had arms 15–20 cm long, and the 
lower one had arms up to 50 cm long, on which a recess 
was made in the center and a cast icon was inserted 
(Fig. 1). Wooden icons, as was customary on the Vyg, 
were not attached to grave monuments in Ust-Tsilma 
villages. Another, slanted crossbeam was placed at the 
bottom of the pillar. The pillar’s top was sharpened 
and a roof was attached. The bottom of its slopes was 
shaped in the form of fi ve pointed teeth associated with 
fi ve fi ngers. The inscription was pecked on the pillar: 
“Here lies the body of the servant of God (full name), 
born (date), died (date)” or “The body of the servant of 
God (full name), born (date), died (date) rests here”. In 
the past, the roof ridge of the cross was decorated with 
carved stylized fi gures of animals or birds (Fig. 2). Horse 
head images facing in opposite directions were carved 
at the ends of the ridge. This decorative motif goes back 
to the 1st – early 2nd millennium AD, when women’s 
clothing was decorated with horse-shaped pendants 
(Gribova, 1975: 77). The cult of the horse is refl ected in 
the art of the Russian North, as evidenced by images of 
horse heads on the roofs of Mezen houses or fi gures of 
horses on Palashcheliye distaffs (Dmitrieva, 1988: 158). 
In the ancient Slavic tradition, the horse was a sacrifi cial 
animal in the funeral rite, and was considered a guide to 
the “other world”. The design of grave monuments might 
have been related to similar ideas. Such roof ridges of 
grave monuments are widespread in the Komi culture 
and in the Ust-Tsilma villages neighboring the Komi-
Izhma villages. A similar design of the roof ridge in burial 
structures has also been observed in the Udora villages of 
the Komi Old Believers (Vlasova, 2010: 139). 
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Eight-pointed crosses on the graves of mentors and 
those who were well-versed in Old Church Slavonic stand 
out at the cemeteries examined by the current author. 
According to the stories of old-timers, when those reached 
old age, they each made a cross for themselves and kept 
it for several years in the povet*.

Since the 1960s, eight-pointed crosses began to be 
simplifi ed and replaced with six-armed and sometimes 
four-armed crosses, which, however, did not become 
very widespread. Currently, grave crosses are not 
produced in all settlements of the Ust-Tsilma District. 
This is explained by the fact that people have departed 
from the faith and do not comply with church laws. The 
Kerchomya Komi Old Believers explain replacement of 
eight-pointed crosses with posts: “My grandfather saw 
the point of setting up a post in the fact that if you put 
up a cross, you need to fence off the place so dogs and 
other creatures won’t defi le the cross. But it is diffi cult to 
keep track of this, so it is better to set up a post instead 
of a cross” (Shurgin, 2009: 82). 

 Since the 1960–1970s, high or low posts, previously 
intended for “secular” Old Believers (those who married 
the representatives of a different religion), have become 
widespread as grave monuments. Posts were also placed 
on graves in the Russian Old Believers’ settlements of 
the White Sea region (Opolovnikov, 1989: 140). In the 
mid-20th century, the tradition of burying people who 
died an unnatural death outside the rural cemetery was 
interrupted. They began to be buried in the circle of 
family graves, and a grave monument (a post with a 
roof) was erected. The post was square in cross-section; 
the upper part was slightly wider than the base and was 
interpreted as the “head”. The roof was the same as that 
in burial structures of the fi rst type. Nowadays, the post 
is often made the same width along its entire length, 
which is primarily associated with loss of beliefs about 
it as a projection of a person. There is also another 
explanation: “They are in a hurry and do not want 
to shape it. It is faster that way”. Changes also have 
affected the design of the bottom part of the roof slopes. 
It is either fl at or the number of teeth varies from four 
to seven. 

In the 1970s, “a cross or post was placed on the 
grave in accordance with ‘what the parents would tell’ 
their children before death. Yet, that being the case, only 
those who deserved it by strictly observing the canons 
of faith, were honored by the cross. After death, the 
majority of ordinary Old Believers were expected to set 
up a post on their graves and put a small copper icon on 
it—the Crucifi x and images of male saints for the male 
deceased, images of the Mother of God and female saints 
for the female deceased” (Shurgin, 2009: 82). According 

to popular beliefs, the deceased “gets up” and prays 
while looking at these icons. Similar ideas existed in 
other areas of the Russian North (Ivanova, 2007: 121). In 
the last three decades, eight-pointed crosses cut out from 
aluminum (for male burials) or baptismal crosses (for 
female burials) have been attached to grave monuments 
instead of icons due to more frequent cases of vandalism 
since the 1980s. Outsiders sometimes remove icons 
from grave monuments and damage burial structures. 
As the carriers of the culture say, “the crosses/posts 
stand blind now”. Many elderly believers procure such 

Fig. 2. Decoration of roof ridges of grave monuments in the 
villages of Garevo (1) and Trusovo (2) of the Ust-Tsilma 

District. Photo by I.N. Shurgin and T.I. Dronova.

Fig. 1. Cemetery in the village of Ust-Tsilma. Photo by 
T.I. Dronova.

*Attic space above the barn where hay, bath-house birch 
whisks, and various equipment are stored.

1

2
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crosses during their lifetime and notify their loved ones 
about their location. 

Until the 1980s, the third type of grave structures was 
intended for baptized infants and adolescents. At present, 
it is also used for unbaptized infants. The post was made 
of thin beams (10–15 cm in diameter). The bottom of the 
gable roof was left even. The top was equipped with a 
horse-shaped ridge decoration. An icon was not installed. 
Instead, the last name, fi rst name, patronymic name, and 
date of death were pecked out. In the Komi Old Believers’ 
villages, small crosses were set up on children’s graves 
(Vlasova, 2010: 140).

Rare grave structures include low posts under a 
wide roof with gables, a traditional stylized horse and 
two slopes, the bottoms of which are shaped like sharp-
angled teeth. Such monuments called namogilnichki (lit. 
‘small monuments on the grave’) were common on the 
Vyg River. 

Monuments of a low tetrahedral pillar with spherical 
top appear at cemeteries in three rural settlements along 
the Pechora River (villages of Ust-Tsilma, Karpushovka, 
and Koroviy Ruchey). Similar monuments have been 
observed on the Pinega and Mezen rivers. In the Ust-
Tsilma villages, “posts without icons, with ‘knob’ tops, 
marked the burials of all those who died an unnatural 
death, without repentance, and therefore were not worthy 
of holy icons” (Shurgin, 2009: 83). 

In the village of Skitskaya, which emerged on the site 
of the cells of the Velikopozhensky monastery, back in 
the fi rst third of the 20th century, grave monuments were 
made similar to the Vyg low tetrahedral posts with hewn 
edges, decorated with carved geometric patterns. The 
remains of three such monuments were placed in a pit 
next to massive crosses and a small log building where, 
according to oral tradition, the bones of self-immolating 
Old Believers were buried. Currently, low, eight-pointed 
crosses and posts are put on graves. 

In the past, burial structures were not painted but were 
left in their natural state. Now, as before, monuments 
are made of larch, with the lifespan of the larch items 
exceeding fi fty years. When a cross or post decays, the 
remaining part is taken to the outskirts of the cemetery 
and the burial becomes nameless. It sometimes occurs that 
when digging a grave, people come across an old coffi n 
and bury the newly deceased nearby or higher. 

Grave arrangement followed the idea that it was 
the last home of a person. According to the Christian 
understanding, death is a milestone that ends a person’s 
temporary earthly life and opens the eternal life of the 
soul. According to the Ust-Tsilma proverbs, “A person 
is born for death, but dies for life”, “We are born for a 
visit, but we die for an age”, “We are born for an age, 
but we die for life”. As O.V. Nikiforova observed, “birth 
is not the beginning since death is inevitably intrinsic to 
birth; birth predetermines death. Death is also not the end, 

because life is embedded in death. Death predetermines 
life just as life predetermines death” (2015: 489). When 
escorting the deceased to the “other world”, people 
would arrange his/her burial place taking these ideas into 
consideration. At cemeteries, some grave monuments 
consist of two parts: a cross/post and a domovina 
(variants: golubets (Tsilma, Ust-Tsilma), golubnitsa 
(Ust-Tsilma) (Markova, Nesanelis, 1990: 100), or sklep 
(Zamezhnaya); in the Russian North, these were called 
srubtsy). Scholars attribute such burial structures to 
the pre-Mongol period (Ermonskaya, Netunakhina, 
Popova, 1978: 28). Currently, they have survived mainly 
among the Old Believers. Residents of the Ust-Tsilma 
District do not know the origin of these wooden grave 
structures. In the Dictionary of V.I. Dahl, golbets is 
“a grave monument of logwork with a roof, booth, or 
hut; now they are prohibited; all monuments are also 
called this, especially a cross with a roof” (1880: 380). 
In Rus, the word golubets had two meanings: a grave 
monument with a carved post and roof, and an extension 
near the stove covering the entrance to the basement. 
Both meanings are related to the concept of “depth”. In 
Ust-Tsilma villages, the use of the word golubets as a 
name for a grave monument has not been identifi ed, but 
it is applicable to a plank structure covering the grave 
mound. According to popular beliefs, the coffi n/golubets 
is the last home of the deceased. This idea can also be 
reconstructed from the folklore texts: “new upper room”, 
“bright room”, “bright room without doors and without 
windows”, “bright room without windows and jambs” 
(Pechorskiye prichitaniya…, 2013: 133), “a built nest”, 
“new high chamber”, “new upper room”, “evil wicked 
chamber” are the names of the coffi n in funeral laments:

They gave you a new room. 
A new room, but without gaps, 
Without removed grooves. 
The chamber is bright, yet without windows, 
Without brick stoves, 
Without squeaky doors. 
There will be no way out from that room. 
No going out and no leaving it 
(SA KSC UB RAS. F. 5, Inv. 2, D. 568, fols. 5–6). 

The opinions of the present-day Ust-Tsilma Old 
Believers regarding the use of domovina/golbets/
golubnitsa differ. Some believe that this is the last 
home of the deceased. Others explain the purpose of the 
structure as follows: “so that the grave not be trampled”, 
“now everyone without exception smokes—so that 
tobacco would not fall on the ground”. According to 
L.F. Soloviev, a resident of the village of Zamezhnaya, 
grave plank structures on the Pizhma were called sklepy; 
their construction was not large scale, these were rather 
individual cases. In fact, most Pizhma residents believe 
that the soil at the grave should be open. “In recent 
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decades, it has become fashionable to cover graves with 
boards for beauty. Some people plant fl owers on top. But 
this was not done before” (Ibid.: fol. 39). 

All burial structures known to the current author 
have been made of boards. They have a gable top (roof). 
To prevent water from getting inside, the boards were 
overlapped by stacking. Roof slopes were connected 
by a board. The custom of cutting out a “window” that 
remained open in one of the walls of the domovina is 
associated with the idea of the domovina as the person’s 
last home. Later, people began to make a hole in the roof 
of the golubets, and cover it with a lid. Old Believers thus 
explained the purpose of the “window”: “so the deceased 
could see the Second Coming of Christ” (Gunn, 1979: 
114). Only near the Tsilma River, in a locally revered 
place of worship on the Tobysh River called “At the 
Deceased”, does the domovina consist of logwork with 
two layers connected by one transverse log thereby 
leaving a gap between the layers. The top is fl at and is 
made of tightly placed thin logs. A similar design of 
graves is now practiced among the Upper Pechora Old 
Believers-skrytniki (lit. ‘the hidden ones’) in the village 
of Skalyap. 

During the Soviet period, the government introduced 
signifi cant changes to the life of traditional society, which 
also affected the structure of cemeteries and funeral 
culture, since centuries-old traditions were recognized 
as being backward and relics of the past. The Ust-
Tsilma Old Believers call the Soviet period the most 
destructive, when not only books and icons were burned, 
but cemeteries were destroyed. As the old-timers recall, 
“they eradicated the sacred”. Five cemeteries were closed 
in Ust-Tsilma (plowed over for fields, passed on for 
construction sites), and one cemetery was closed in each 
of two adjacent villages.

Attempts were made to eradicate traditional 
lamentations for the deceased on the day of the funeral/
commemoration. As in all places, the division of burial 
places by religion was abolished (Mokhov, 2014: 252). 
People who died an unnatural death were buried along 
with everyone else. In the 1970s, funerals with the 
participation of brass bands were introduced (this is 
how the members of the Communist Party and veterans 
of World War II were mostly buried), but in the post-
Soviet period this innovation disappeared. Currently, 
stone monuments have been set up in Ust-Tsilma, 
which, according to old-timers, is unacceptable. The 
understanding that items accompanying the deceased 
to the “other world” must be subject to natural decay 
remains in the burial culture of the Ust-Tsilma Old 
Believers. In the past, burial structures were not restored. 
It was believed that with their natural decomposition, the 
deceased would join the ancestors, which were called 
in funeral prayers “not each by name, but all together”. 
Other monuments violated this order of things. In 

addition, in commemorative rituals of the Ust-Tsilma 
residents, stone was associated with oblivion. According 
to popular beliefs, a deceased person who did not 
receive commemoration, “lies like a stone”, “there was 
a memory, but it has become a stone”. 

Despite the ongoing transformations, the desire to be 
buried next to one’s relatives according to the customary 
rules remains quite stable. Many Old Believers, who left 
their villages to reside permanently in the cities and towns 
of the Komi Republic, leave wills requesting that their 
place of repose be near their ancestors, and their relatives 
fulfi ll their last wishes.

Conclusions

This study has shown that cemeteries served as important 
places in the culture of the Ust-Tsilma Priestless Old 
Believers, being the location, according to people’s 
beliefs, where communication occurs between the earthly 
and other world. Until the mid-20th century, graveyards 
in the Lower Pechora region did not undergo major 
transformations due to the well-known self-isolation 
of the residents. The lifestyle of the Ust-Tsilma people 
is still determined by old ecclesiastical traditions, but 
since it does not encompass all aspects of life, traditional 
ideas and beliefs contribute to social order. This makes it 
possible to consider the Ust-Tsilma group as ethnic and 
confessional, and its traditional culture as local.

Family cemeteries, as well as traditions of arranging 
graveyards and graves, have survived from the time of 
the arrival of the fi rst settlers to the Pechora River and 
its tributaries, the Pizhma, Tsilma, and Neritsa rivers. 
The cemetery is the world of the dead; every village 
has its own cemetery. In some settlements, there are 
several cemeteries, where burials are made according to 
family clan affi liation. Many graveyards are currently 
incorporated into the rural environment, but still operate. 
Attempts to close them have been unsuccessful. 

In the understanding of the Ust-Tsilma Old Believers, 
death does not interrupt the relationship between people. 
The living take care of the burial places of their loved 
ones and pray for their repose, while the deceased “watch” 
the living and, depending on their actions, “send” grace 
or “punish” them for correction. This is revealed by 
the Ust-Tsilma proverbs: “Burying the deceased is half 
the work; what is more important is how they will be 
commemorated”, “The dead does not stand at the gate, 
but brings out his own”. Regulation of ritual actions 
performed at the cemetery is regarded as a way of 
ensuring grace and peace for the living and dead. Even 
today, the memory of the dead and belief in the afterlife 
makes young Ust-Tsilma residents turn to the ancient 
traditions of their grandfathers, thereby supporting and 
prolonging them.
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A Case of Surgical Treatment of Lower Molars in a Mesolithic Sample 
from a Cemetery on the Yuzhny Oleniy Ostrov, Karelia, Russia 

Here, we present the earliest case of surgical treatment of mandibular permanent molars known in Northern Eurasia. 
It concerns an aged woman buried at a Mesolithic cemetery on the Yuzhny Oleniy Ostrov (Island) in Lake Onega, 
southern Karelia, 8250–8050 cal BP. Our objective was to reconstruct the technology of surgical intervention, and to 
diagnose and describe the underlying condition. To do this, we carried out an examination of teeth and bone tissues 
of the upper and lower jaws and a traceological analysis of identifi ed lesions. As we found, in the last few months of 
her life, the woman underwent several dental operations, including the extraction of the lower left third molar and, in 
a stepwise fashion, of fragments of the distal part of crown and lingual part of the distal root of the lower right fi rst 
molar. The fi rst operation was successful—the woman survived for at least two months after it had been performed. 
The second operation was also successfully performed at least two months before death, likely immediately after the 
trauma. The mesial part of the crown was removed just before death. No ancient cases where fragments of an injured 
tooth were removed are known to us. The removal of the lower third molar can be compared only with the earliest 
previously known case, described in a sample from the Pucará de Tilcara fortress in Northern Argentina (15th–
16th centuries AD). Indications for surgery partly coincide in both cases, and include complications of apical 
periodontitis and the development of osteomyelitis. However, the technology of surgery and its logistics are different.
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Introduction

Cases of dental treatment are rarely described in 
paleoanthropological studies and are, thus, of a great 
interest for researchers. A thorough analysis of such cases 
can help to reconstruct the techniques of ancient dental 
treatment, contributing to the history of dentistry, as well 
as to the knowledge regarding human views about their 
body in the past. Some evidence of oral hygiene and dental 
treatment are found as early as in the Middle Paleolithic. 
Traces of the use of toothpicks for cleaning the dental 
spaces and, possibly, reducing the pain accompanying 
infl ammatory diseases have been reported from various 
localities in Eurasia (Lozano et al., 2013). In a sample 
from Chagyrskaya Cave (Altai Mountains, Russia), a 
case of scraping of a carious cavern by a stone tool was 
detected (unpublished data of A.V. Zubova, L.V. Zotkina, 
and K.A. Kolobova, being prepared for publication). 

There is evidence of the use of toothpicks in the Upper 
Paleolithic (see, e.g., (Alt, Pichler, 1998: 404, fi g. 15)). 
A case of treatment of caries of the lower third molar 
by scraping the cavern by a stone edge was described at 
Villabruna in northern Italy (Oxilia et al., 2015).

In the Neolithic, the techniques of dentistry became 
even more diverse: drilling of carious cavities (Coppa 
et al., 2006), trephination of odontogenic abscesses 
(Bennike, Fredebo, 1986), and, probably, filling of 
teeth fi ssures with beeswax to reduce tooth sensitivity 
(Bernardini et al., 2012). But for quite a long time, 
between the Late Pleistocene and the period of the 
dispersal of Neolithic tribes in Europe, there have been 
no skeletal evidence of dentistry. In the present study, 
we describe the fi rst case of surgical dental treatment for 
the Mesolithic of Northern Europe (and North Eurasia in 
general).

Traces of dental treatment were detected in an 
individual buried at the island of Yuzhny Oleny Ostrov in 
the Onega Lake (South Karelia). The necropolis is located 
in the northwestern part of a small island nearby a larger 
(Klimenets) island, and contains more than 170 burials. 
The number of burials might originally exceed 400, but 
most of them were occasionally destroyed in modern 
times. The burials are predominantly single (116), while 
double (16) and triple (3) burials are much rarer. These 
lie in boulder-pebble Quaternary sediment at a depth from 
0.5 to 1.22 m (Gurina, 1956: 11–15). The deceased were 
typically buried in an extended supine position, with the 
head eastwards, with small deviations to the southeast or 
northeast. Several unique vertical burials were excavated 
as well. Most of the skeletons were thickly covered with 
ocher (Ibid.: 16). The site belongs to the Late Mesolithic 
Onega culture, and dates to the range from 8250 to 
8050 cal BP. The necropolis is believed to have been used 
by various Mesolithic Onega populations as a common 
burial ground. The tribes might gather at the island in 

order to resolve the issues of using the hunting and fi shing 
grounds that became acute due to the climate crisis related 
to the 8200 BP cooling event (Schulting et al., 2022).

The traces of dental treatment discussed in the 
present article were detected in the skull of a female from 
burial 142—a single burial at the northern margin of the 
necropolis. The deceased was placed to the grave in an 
extended supine position, with her head to the southeast. 
Her arms were bent in the elbows, while the hands were 
placed on the pelvis. Grave goods from the burial included 
only a bone borer and a fragment of bone arrowhead; the 
skeleton was thickly covered with ocher (Gurina, 1956: 
412–413). 

The aim of the present study was to reconstruct the 
techniques of the dental treatment applied to the dentition 
of the female. We set out to diagnose and describe the 
pathogenesis of the diseases that evoked the treatment, 
and to compare our cases with those published previously. 

Material and methods 

The skull from burial 142 (MAE collection, No. 5773-74) 
was studied. The specimen is well-preserved, with some 
small post-mortem damage. The cortical layer of the 
occipital bone displays subtle breaks around foramen 
magnum; the sphenoid bone is destroyed; a small hole is 
present in the central part of the cranial vault. The right 
zygoma and mandible (two fragments) were remodeled 
with wax. The cortical layer of the anterior wall of the 
maxilla is partially broken; the roots of the frontal teeth 
and fi rst molars are visible. The roots of the mandibular 
lateral incisors and canines are partially naked; the upper 
left central incisor, lower left canine, and lower first 
premolar were lost post-mortem. Teeth were covered 
with wax-rosin mastic and plasticine, which cannot be 
removed completely. 

The sex of the individual could not be determined 
based on morphological criteria, since the innominates 
were severely damaged and thus not informative. The 
results of genetic analysis showed that the individual 
was a female (W. Haak, personal communication). The 
age-at-death is estimated as older than 50 years, based 
on complete obliteration of the endocranial sutures and 
severe dental wear, which led to the loss of more than a 
half of the teeth crowns height. 

The diagnostic of the diseases that led to the dental 
surgery was based on both visual inspection of the 
dentition and CT imaging. The CT was performed 
using the direct geometric magnifi cation technique at 
the Department of Electronic Instruments and Devices 
of LETI (St. Petersburg Electrotechnical University) 
by MRCT-04 scanner (scanning parameters: X-ray 
tube voltage 140 kV, amperage 50 μA, no fi lter, slice 
thickness 0.1 mm). 



A.V. Zubova et al. / Archaeology, Ethnology and Anthropology of Eurasia 51/4 (2023) 135–141 137

For reconstructing the surgical techniques, 
traceological analysis of the dental and bone lesions 
was carried out at the Laboratory of the Experimental 
Traceology of the Institute for the History of Material 
Culture RAS, using a binocular microscope MBS-9 
(oblique illumination, magnification up to ×98). 
A multifocal photographical fixation of the traumatic 
lesions and surgical manipulations was performed using 
the CANON EOS Utility software. The resulting image 
was aggregated in the Helicon Focus 5.2 software. 

Results

Paleopathological description of the dentition. 
Manifestations of chronic generalized periodontitis 
(II–III degree) were detected during the assessment of 
general condition of the dental system of the deceased. 
Both maxillary and mandibular alveolar margins are 
blunt; the alveolar ridges between the incisors and canines 
are porous. The roots of the mandibular frontal teeth 
are naked from both vestibular (3.2 mm on average) 
and lingual (3 mm) surfaces (post-mortem damage 
disregarded). The same values for the maxillary teeth: 
3.5 and 2.5 mm, respectively. All the teeth exhibit dental 
calculus, many display pre-mortem chipping (the largest 
defects are observed in the molars). No visible signs of 
caries are present. 

Traces of surgery. Our traceological analysis detected 
signs of intentional manipulations with two teeth of the 

mandible: right fi rst and left third molars. In the area of 
the socket of the latter, a large lesion 17.32 mm long and 
11.26 mm deep is observed. This was likely a result of the 
extraction of the tooth and lingual alveolar wall (Fig. 1). 
Traces of the initial penetration of a cutting tool were 
detected in the distal part of the socket (Fig. 1, a); the 
incision of the soft tissue and bone was then continued 
in the mesial direction (Fig. 1, b). The cut fragment was 
removed together with the tooth. Bone regeneration and 
pre-mortem polishing of the internal side of the incision 
are observable at the lesion. Newly formed cancellous 
bone is present at the bottom of the socket (Fig. 1, c). 
Enamel wear and regeneration of the edge of incision 
suggest that the individual have survived for at least 
several months after the surgery. 

The lower right fi rst molar was crushed pre-mortem 
simultaneously with its antagonist, which was likely due 
to biting a hard object. The upper tooth exhibits only 
a partial chipping of the crown, while the lower molar 
crushed completely in the longitudinal direction and lost 
the distal part of the crown and the distal root (Fig. 2). Two 
sets of lesions were detected in the vestibular part of its 
socket (Fig. 3). The fi rst set includes chippings, 1.2 mm in 
size on average, that surround the apical part of the cell of 
the distal root (Fig. 3, a). The force that caused those was 
directed from inside the socket to the external surface of 
the wall. Those lesions are likely a result of removing of 
a broken fragment of the root.

The second set of lesions includes traces of cutting the 
cell of the mesial root from the vestibular side. A jagged 

Fig. 1. Macrophotography of the socket of the extracted lower left third molar. Photo by A.A. Malyutina. 
a – trace of the initial penetration of the cutting tool; b – manifestations of the bone incision; c – newly-formed cancellous bone. 
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indentation is visible in the vestibular surface near the 
mesial wall of the socket: a trace of the initial incision of 
bone by a cutting tool with a thin and sharp tip (Fig. 3, b). 
The indentation continues as a straight cutting line, which 
can be traced along the whole preserved apical part of the 
cell of the mesial root (Fig. 3, c). Signs of healing both at 
the chippings and cut marks are absent, but present in the 
lingual part of the cell of the distal root which is partially 
fi lled with spongy bone (Fig. 3, d). 

Reconstruction of the etiopathogenetic mechanisms 
of development of the diseases which led to the 
surgery. The lesions observed in the alveoli of the two 
described molars are the evidence of several dental 
surgeries carried out during the last several month of 
the woman’s life. The most large-scale of those was the 
extraction of the lower left third molar. It was diffi cult 
to determine the ultimate cause of the surgery based 
on a visual assessment only, since the process of bone 

Fig. 2. A fragment of the right half of the mandible with a damaged lower fi rst molar. Photo by A.A. Malyutina. 

0 3 cm

Fig. 3. Macrophotography of the signs of the surgery in the area of the lower right fi rst molar. Photo by 
A.A. Malyutina. 

a – traces of crushing the root; b – trace of the initial penetration of the cutting tool; c – manifestations of the bone incision; 
d – newly-formed cancellous bone. 
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healing has remodeled the initial lesions. However, the 
results of CT scanning and a detailed analysis of the 
general conditions of teeth and bone of the left half of 
the mandible have facilitated our reconstruction of the 
pathogenesis of the diseases that might have been the 
indications for the surgery.

The pathogenetic process was generalized and 
involved not only the left third molar, but the neighboring 
teeth as well. As was noted above, the deceased suffered 
from chronic periodontitis progressing due to the poor 
oral hygiene. A deep periodontal pocket had formed in 
the lower left fi rst molar. The poor oral hygiene also led 
to the development of a carious lesion of the proximal 
surface of this tooth from the side of the second premolar 
(Fig. 4, a). The cavity does not penetrate to the occlusal 
surface, which remains complete; thus, the lesion could 
not be detected visually. But it is visible in the CT image 
as a dimmed spot in the tooth crown of a T-shape and a 
heterogeneous structure. 

Caries had likely progressed for a long time, since the 
cavity reached the pulp chamber (Fig. 4, b). It had also 
triggered chronic pulpitis, which developed into apical 
periodontitis manifesting by forming of cystogranulomas 
in all the roots of the tooth (Fig. 4, c). As all these lesions 
were quite large, the process had been developing for a 
long time. 

Per iodont i t i s  was  compl ica ted  by chronic 
osteomyelitis near the lower left fi rst molar. Numerous 
cavities indicating the latter disease are visible in the 
CT image of the mandible as dimmed spots (Fig. 4, d). 
The pathological locus had extended and led to bone 
resorption not only in the area of the М1, but also of 

neighboring teeth, including the left third molar. The 
bone tissue surrounding the socket near the surgery point 
is porous and exhibits cavities similar to those detected 
near the fi rst and second molars. A large bone cavity at 
the bottom of the М3 socket, reaching the mandibular 
canal, is also a manifestation of osteomielitis (Fig. 4, d). 
The development of chronic osteomyelitis from the fi rst 
towards the third molar could have provoked a gradually 
increasing pain, redness, and swelling of the soft tissues 
of the maxillofacial area, the formation of fi stulas with 
purulent exudate, increased body temperature, chills, 
and weakness. These symptoms might have been the 
cause for the extraction of the tooth.

The manipulations on the lower right first molar 
were of a different kind. Those were a result of an acute 
mechanical injury that led (according to the position of 
the sings of healing) to breaking the tooth crown into at 
least three parts two of which were extracted pre-mortem 
at different times. The removal of the lingual part of the 
distal root and the neighboring part of the crown was 
likely carried out without using any tool, immediately 
after the trauma, and at least two months before the 
death of the individual, which is suggested by a partial 
fi lling of the socket by newly formed bone. The mesial 
part of the root was removed much later, and no signs of 
healing is visible in this part of the socket. The part of the 
root was likely fi rmly anchored in the alveolus after the 
trauma owing to the pear-like shape of the root, which 
can be reconstructed based on the socket’s confi guration. 
This had obstructed the surgery and led to the damage to 
the vestibular surface of the mandible and to forming the 
chips detected by the traceological analysis. 

а

b

cd

Fig. 4. A CT image of the left side of the mandible. 
a – carious cavity; b – manifestations of chronic pulpitis; c – area of cystogranulomas; d – cavity in the apical area. 
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An incision of the mesial root’s socket was performed 
simultaneously with removing the fragments of the 
distal root. The purpose of this is unclear: it could be 
an accessory manipulation during the root extraction, 
or a separate surgery carried out in order to heal the 
postoperative complications. Not more than a few days 
separated the extraction of the root and the incision of 
the socket: the woman died shortly after those surgeries. 

Discussion

A thorough comparative analysis of the case presented 
in our study is obstructed by the almost complete 
absence of publications of detailed reconstructions of 
examples of dental surgery based on archaeological 
cranial data. The extraction of the lower third molar 
can only be compared with the most ancient known 
case (15th–16th centuries AD) described in the sample 
of the Omaguaca Indians from the Pucará de Tilcara 
fortress in Northern Argentina (Zubova et al., 2020). 
An individual from the fortress lost his both lower third 
molars due to a surgery. A comparison of that with the 
present study has shown that the indications for surgery 
were partially similar in both cases: complications 
of apical periodontitis and the development of 
osteomyelitis. But the techniques and organization of 
the surgeries were different. 

At Pucará de Tilcara, the surgery was carried out 
in the plane of the mandibular occlusal surface via 
a subtle widening of the alveolar contour, followed 
by scraping of its filling by multiple semi-circular 
movements of a cutting tool. Every movement led to 
only a shallow penetration, with the aim to preserve 
the mandibular body as much as possible (Ibid.: 153). 
But in the Yuzhny Oleniy Ostrov individual, the tooth 
was extracted by one or two deep incisions from the 
lingual part of the mandible, excluding any possibility 
of preserving the bone tissue. The possibility for the 
Omaguaca surgeon to carry out the manipulations with 
multiple delicate movements likely suggests that the 
patient was immobile. But in our case, on the contrary, 
the extraction was performed with a minimal number of 
movements and disregarding the scale of the possible 
damage. This can suggest that the surgery was carried 
out rapidly, and no attempt to immobilize or anesthetize 
the patient was made.

Despite the clear superiority of the system of medical 
knowledge and technologies in the Inca Empire as 
compared to the South Karelian Mesolithic tribes, the 
outcome of the surgery was negative in both cases. 
While the extraction of the fi rst tooth in the Argentinian 
individual was successful, the second surgery led to 
the death of the patient as the surgeon underscored the 
severity of pathology and missed the deadline for the 

intervention: this likely resulted in the development of 
fatal phlegmon and sepsis (Ibid.: 155).

The female buried at Yuzhny Oleniy Ostrov was alive 
for at least two months after the extraction of the lower 
third molar. The large alveolar resection stimulated an 
adequate blood outfl ow from the area of infl ammation 
and the subsequent wound healing. But the patient died 
a few days after the removal of fragments of the right 
fi rst molar. The cause of death was most likely septic 
thrombosis of the cavernous sinus, which developed 
as a result of an exacerbation of chronic osteomyelitis 
provoked by the additional traumatization. The removal 
of the right fi rst molar’s fragments was carried out with 
a minimal opening of the socket. This provoked the 
formation of a hematoma, with its possible subsequent 
suppuration and spread of the infectious process along 
the venous outflow paths into the pterygoid venous 
plexus of the deep region of the face, anastomosing 
with the cavernous sinus through the system of the 
ophthalmic veins and the venous plexuses of the oval 
(foramen ovale) and torn (foramen lacerum) foramina 
of the middle cranial fossa. 

Thus, the surgical molar extraction could not stop 
the development of the pathological process, which also 
partially affected the left mandibular canal. It is feasible 
that, similar to the Pucará de Tilcara individual, this led 
to the development of sepsis equally fatal for both a 
Mesolithic Karelian and an Omaguaca Indian person in 
the middle of the 2nd millennium AD. 

Conclusions 

The dental lesions detected in the female skull from 
burial 142 of the Oleniy Ostrov burial site evidence 
a unique for the Mesolithic Eurasia case of multiple 
dental surgical interventions in the same individual. The 
absence of similar cases in other burials of the necropolis 
cannot lead to a conclusion regarding a comprehensive 
and widespread system of surgical knowledge in that 
ancient population. But even this single case provides 
an insight about the medical traditions of the North 
European Mesolithic humans. A comparison of the case 
of a lower third molar extraction with a similar surgery 
performed by an experienced Inca surgeon at the Pucará 
de Tilcara fortress has shown that for almost 8000 years 
the technique of dental surgery did not influence 
the outcome of an extraction. The principal factors 
of the survival of the patient were the quality of the 
diagnosis determining the timeliness of an intervention; 
patient’s immune strength; the presence or absence of 
means of fi ghting with chronic infectious diseases and 
postoperative infectious complications. The latter were 
extremely limited in ancient times and clearly insuffi cient 
to ensure the patient’s recovery, in both cases discussed. 
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Origin of the Andronovans: A Statistical Approach

The origin of the Andronovo population is explored using a statistical rather than typological approach. Four 
questions are raised. Which Eastern European populations of the Middle Bronze and the transition to the Late Bronze 
Age had taken part in Andronovo origins? What was the contribution of the southern groups? What was the role of 
the autochthonous Siberian substratum? What was the population background of the dichotomy between two major 
Andronovo cultural traditions, Fedorovka and Alakul? To address these questions, measurements of 12 male Andronovo 
cranial samples (nine relating to Fedorovka and three to Alakul) and 85 male cranial samples from Eastern Europe, 
Siberia, Kazakhstan, Southwestern Central Asia, Southern Caucasus, and the Near East were subjected to canonical 
variate analysis, and minimum spanning trees were constructed. The results suggest that the most likely ancestors of 
Andronovans were Late Catacomb tribes of Northern Caucasus, people of Poltavka, Sintashta, and those associated with 
the Abashevo-Sintashta horizon. While no direct parallels with Southern Caucasian, Southwestern Central Asian or Near 
Eastern populations were found among Andronovo groups, some of them could have inherited the southern component 
from either the Abashevo or the Catacomb people. In the former case, one should postulate a gradient: Fatyanovo → 
Balanovo → Abashevo → Sintashta → Petrovka → Andronovo; in the latter case, the variation within Andronovo is 
directly derivable from that among the Catacomb populations. Andronovo groups displaying an autochthonous Siberian 
tendency demonstrate various degrees of “mutual assimilation” between immigrants and pre-Mongoloid natives. 
Differences between the Fedorovka and Alakul samples are signifi cant but very small. A special role of Petrovka in the 
origin of Alakul is not supported by the analysis.

Keywords: Southern Siberia, Eastern Europe, Late Bronze Age, Andronovo culture, Fedorovka tradition, Alakul 
tradition.

Introduction

The origin of the Andronovo people remains somewhat 
enigmatic. This general problem consists of several partial 
ones. First, which Eastern European populations of the 
Middle Bronze Age and the transition to the Late Bronze 
Age had taken part in Andronovo origins? Second, what 
was the contribution of the southern (Southern Caucasian, 
Southwestern Central Asian, and Near Eastern) groups? 
Third, what was the role of the autochthonous Siberian 

substratum? Fourth, what was the population background 
of the two major Andronovo cultural traditions, Fedorovka 
and Alakul?

The fi rst problem can be examined on the basis of 
cranial material that has appeared in the recent years and 
relates to the Poltavka, Sintashta, and Petrovka cultures, 
as well as to the Abashevo-Sintashta horizon (see below). 

I have already tried to answer the second question, 
stating that migration impulses resulting in the emergence 
of the Andronovo population had originated in Eastern 
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Europe (including Northern Caucasus) and Central Europe, 
and that physical anthropology provides no grounds 
whatever for speaking of migrations from the south 
(Kozintsev, 2008, 2009, 2017). This evoked criticism: 
gracile Andronovo (Fedorovka) “Mediterraneans” of the 
Altai reveal, as the critics claim, Southern Caucasian 
parallels (Kiryushin, Solodovnikov, 2010), which they 
ascribe to the Samus-Yelunino substratum. Dental 
anthropology and cranial nonmetrics, too, have revealed 
southern (typologically “Mediterranean”) traits in those 
people (Tur, 2009, 2011). The same tendencies were found 
by A.A. Kazarnitsky (2012: 141–143) in Middle and Late 
Bronze Age populations of Kalmykia, some of which were 
shown to be likely ancestors of Andronovans (Kozintsev, 
2009). Kazarnitsky was the fi rst to note that in the Bronze 
Age, maximal cranial gracility was found not in the south 
(in Southern Caucasus), but in the west—in Central and 
Western Europe. Among the samples he studied, the most 
gracile ones resemble those from Southern Caucasus. “This 
allows us”, he writes (Ibid.: 141), “to reject with a fair 
degree of certainty the idea that Western European groups 
had taken part in the origin of Middle and Late Bronze Age 
populations of the northwestern Caspian (Shevchenko, 
1986)”. All the above appears to uphold the key role of the 
southern impulse in the Andronovo origin, too. Isn’t it time 
for me to admit that I was wrong? 

I wouldn’t hesitate to do that, were it not for genetics, 
which unambiguously points to the western rather than 
southern source of migrations resulting in the origin 
of Sintashta, Petrovka, Andronovo, and Srubnaya 
populations. Two thirds of their gene pool were inherited 
from the steppe populations of the Early and Middle 
Bronze Age, and one third from the Corded Ware groups. 
This conclusion, based on the genome-wide analysis 
(Narasimhan et al., 2019), forced K.N. Solodovnikov 
and A.V. Kolbina (2018) to accept the importance of 
the Central European component in the formation of 
Sintashta (and, consequently, Andronovo) populations, 
whereas A.A. Khokhlov and E.P. Kitov (2019) have 
remained unconvinced. Therefore, one should revisit 
cranial materials and try to understand the reason of the 
controversy. 

The third question, about the autochthonous 
Siberian component, has become much clearer after 
T.A. Chikisheva (2012: 69–72, 98–101, 113–115) had 
introduced new cranial samples from the Baraba forest-
steppe (see also (Chikisheva, Pozdnyakov, 2003, 2019)). 

The fourth question, concerning the nature of 
differences between Fedorovka and Alakul, can also be 
revisited with the help of new materials, since now we 
have as many as 12 Andronovo samples—nine from 
Fedorovka burials, and three from those associated with 
the Alakul tradition. A special focus of interest is the 
Petrovka sample, because some view Petrovka as early 
Alakul (Tkachev, 2003; Vinogradov, 2011: 141).

Materials and methods

For a complete analysis (statistical and graphical), 
measurements of 58 male cranial samples were used, 
relating to the following cultures, periods, and territories 
of Siberia, Kazakhstan, and Eastern Europe*:

1. Andronovo (Fedorovka) culture, Central, Northern, 
and Eastern Kazakhstan (Solodovnikov, Rykun, Loman, 
2013)**; 

2. Same, Baraba forest-steppe (Chikisheva, 2012: 12, 
113–115);

3. Same, Rudny Altai (Kiryushin, Solodovnikov, 
2010);

4. Same, Barnaul stretch of the Ob, Firsovo XIV 
(Ibid.);

5. Same, Barnaul-Novosibirsk stretch of the Ob 
(Ibid.);

6. Same, Chumysh River (Ibid.);
7. Same, Tomsk stretch of the Ob, Yelovka II 

(Solodovnikov, Rykun, 2011);
8. Same, Kuznetsk Basin (Chikisheva, Pozdnyakov, 

2003);
9. Same, Minusinsk Basin (Solodovnikov, 2005);
10. Andronovo (Alakul-Kozhumberdy) culture, 

Southern Urals and Western Kazakhstan (Khokhlov, 
Kitov, Kapinus, 2020); 

11. Andronovo (Alakul) culture, Central, Northern, 
and Eastern Kazakhstan (Solodovnikov, Rykun, Loman, 
2013)***;

12. Same, Omsk stretch of the Irtysh, Yermak IV 
(Dremov, 1997: 83, 85);

13 .  Yamnaya-Ca tacomb g roup ,  Ka lmykia 
(Kazarnitsky, 2012: 77);

14. Early Catacomb culture, Kalmykia (Ibid.: 69);
15. Same, Lower Dnieper, Verkh-Tarasovka (Kruts, 

2017: 68, and unpublished);
16. Same, Kakhovka (Ibid.);
17. Same, Northwestern Azov, Molochnaya River (Ibid.);
18. Catacomb culture, Stavropol (Romanova, 1991);
19. Same, Southern Kalmykia, Chogray (Kazarnitsky, 

2011: 75);
20. Same, Northern Kalmykia (Kazarnitsky, 2012: 91);
21. Same, Volga Basin (Shevchenko, 1986); 

   *In cases where a sample was studied or rearranged by 
several authors, the latest publication is indicated—one from 
which the data were taken. While the overlap between samples 
has been minimized, it was, regrettably, impossible to avoid it 
altogether, which decreases the statistical signifi cance of the 
results to some extent.

 **In the publication, male and female crania are pooled 
with the help of standard coeffi cients of sex dimorphism. I used 
only measurements of male crania, kindly provided to me by 
K.N. Solodovnikov.

***Measurements of male crania are used, provided by 
K.N. Solodovnikov.
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22. Same, Lower Volga (Khokhlov, 2017: 282–283);
23. Same, Don Basin (Shevchenko, 1986);
24. Same, Crimea (Kruts, unpublished);
25. Same, Lower Dnieper, Kherson (Ibid.);
26. Same, Zaporozhye (Kruts, 2017: 68, and 

unpublished);
27. Same, Kakhovka (Ibid.);
28. Same, Krivoy Rog (Kruts, unpublished);
29. Same, Lower Dnieper, Verkh-Tarasovka (Kruts, 

2017: 68, and unpublished);
30. Same, Samara-Orel watershed (Kruts, unpublished);
31. Same, Yuzhny Bug-Ingulets watershed (Ibid.);
32. Fatyanovo culture, Central Russia (Denisova, 

1975: 94);
33. Balanovo culture, Chuvashia, Balanovo (Akimova, 

1963);
34. Abashevo culture, Mari El, Pepkino (Khalikov, 

Lebedinskaya, Gerasimova, 1966: 39–42);
35. Poltavka culture, Samara stretch of the Volga and 

the Volga steppe (Khokhlov, 2013: 187–188);
36. Babino (Multi-Cordoned Ware) culture, Dnieper 

steppes (Kruts, 1984: 48, 50);
37. Lola culture, Northern Caucasian steppes 

(Kazarnitsky, 2012: 112);
38. Krivaya Luka cultural group, Middle Volga 

(Khokhlov, 2017: 275–276); 
39. Abashevo-Sintashta horizon, Volga-Ural forest-

steppe (Khokhlov, Grigoryev, 2021). Averages and standard 
errors (see Table) were calculated after individual data (Ibid.);

40. Sintashta culture, Volga-Ural area (Potapovka type 
burials) and Eastern Urals. Averages and standard errors 

(see Table) were calculated after individual data published 
by G.V. Rykushina (2003) and relating to Krivoye Ozero, 
E.P. Kitov (2011: 71) relating to Bolshekaragansky, and 
A.A. Khokhlov (2017: 286–293) relating to Potapovka I, 
Utevka VI, Grachevka I, Krasnosamarsky IV, Tanabergen II, 
and Bulanovo I. Crania from Potapovka 2-1, 2-2-1, 2-2-2, 
and 5-16, which are earlier (Otroshchenko, 1998), and 
those from burials 4 and 9 at Bulanovo with Seima-
Turbino artifacts (Khalyapin, 2001; Khokhlov, 2017: 100) 
were excluded; 

41. Petrovka culture, Southern Urals and Northern 
Kazakhstan (Kitov, 2011: 74–75);

42. Okunev culture, Khakas-Minusinsk Basin, Tas-
Khazaa (Gromov, 1997);

43. Same, Uybat (Ibid.);
44. Same, Chernovaya (Ibid.);
45. Same, Verkh-Askiz (Ibid.);
46. Karakol culture, Gorny Altai (Tur, Solodovnikov, 

2005);
47. Chaa-Khol culture, Tuva (Gokhman, 1980);
48. Yelunino culture, Upper Ob (Solodovnikov, Tur, 

2003);
49. Samus culture, Tomsk-Narym stretch of the Ob 

(Solodovnikov, 2005)*; 
50. Chemurchek culture, Western Mongolia 

(Solodovnikov, Tumen, Erdene, 2019);
51. Ust-Tartas culture, Baraba forest-steppe, Sopka-2/3 

(Chikisheva, 2012: 69–72);
52. Same, Sopka-2/3A (Ibid.);

*Only measurements of male crania were used.

Averages and standard errors of traits in the Abashevo-Sintashta and Sintashta male cranial samples

Traits
Abashevo-Sintashta Sintashta

N M SE N M SE

1. Cranial length 6 185.5 3.9 18 188.1 1.7

8. Cranial breadth 6 139.3 2.7 18 138.0 1.3

8:1. Cranial index 6 75.2 1.2 16 73.9 1.0

17. Cranial height 5 131.8 3.3 14 137.9 1.9

9. Minimal frontal breadth 6 97.8 2.0 21 98.2 0.9

45. Bizygomatic breadth 5 135.8 4.7 11 138.7 1.7

48. Upper facial height 5 67.0 2.8 17 71.5 1.0

55. Nasal height 6 50.2 1.3 17 51.6 0.7

54. Nasal breadth 6 24.0 0.5 16 24.5 0.3

51. Orbital breadth (mf) 5 42.6 1.3 15 42.9 0.4

52. Orbital height 5 32.0 1.1 17 32.1 0.4

77. Naso-malar angle 6 135.5 1.4 16 137.3 0.9

zm’. Zygo-maxillary angle 6 130.3 2.3 13 127.5 1.4

SS : SC. Simotic index 6 45.3 2.4 15 58.0 3.2

75 (1). Nasal protrusion angle 5 28.2 2.3 18 32.7 1.6

Note. N – number of observations, M – mean, SE – standard error.
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53. Odino culture, Sopka-2/4A (Ibid.: 98–101);
54. Same, Tartas-1 (Chikisheva, Pozdnyakov, 2019);
55. Same, Preobrazhenka-6 (Ibid.);
56. Krotovo culture, classic stage, Sopka-2/4B, C 

(Chikisheva, 2012: 98–101);
57. Late Krotovo (Cherno-Ozerye) culture, Sopka-2/5 

(Ibid.);
58. Same, Omsk stretch of the Irtysh, Cherno-

Ozerye-1 (Dremov, 1997: 83, 85).
Also, to address the question of southern affi nities of 

the Andronovans, measurements of 39 samples from the 
Caucasus, Southwestern Central Asia, and the Near East 
were employed*. 

Early Bronze Age groups—those associated with the 
Yamnaya and Afanasyevo cultures—were not included 
because of the chronological gap separating them from 
Andronovo. In theory, admittedly, descendants of 
Afanasyevans could have survived in certain areas of 
Southern Siberia for several centuries and provided a 
substratum for the Andronovo populations. V.P. Alekseyev 
(1961) even regarded the Afanasyevans of the Altai as 
ancestors of all Andronovans, which is hard to accept 
today. However, the Andronovo (Fedorovka) people of 
Firsovo XIV and Rudny Altai are indeed indistinguishable 
from the Afanasyevans of Saldyar in Gorny Altai 
(Kozintsev, 2009). The similarity is all the more impressive 
because of territorial proximity of those groups, so one 
needn’t postulate any migrations. And still, there are no 
direct indications that descendants of Afanasyevans had 
survived until the Andronovo age. Also, Afanasyevans are 
very similar to Catacomb people (Kozintsev, 2009, 2020), 
so caution must be applied when assessing such parallels.

The trait battery includes 14 principal measurements: 
cranial length, breadth, and height, minimal frontal breadth, 
bizygomatic breadth, upper facial height, nasal and orbital 
height and breadth, naso-malar and zygo-maxillary angles, 
simotic index, and nasal protrusion angle. Measurements 
were processed with canonical analysis, Mahalanobis’ 
distances corrected for sample size (D2

c) were calculated, 
and minimum spanning trees (MST), showing the shortest 
path between group centroids on the plane generated by two 
canonical variates, were constructed. The latter method, 
unlike cluster analysis, is optimal for revealing gradients*. 
B.A. Kozintsev’s package CANON and Ø. Hammer’s 
package PAST (version 4.05) were used.

Obviously, being stochastic, the conclusions of this study 
need to be verifi ed by archaeological and genetic data. 

Results

Andronovans versus Eastern European groups of 
the Middle and transition to the Late Bronze Age. 
Fig. 1 shows the arrangement of 58 populations 
included in the principal analysis on the plane of 
the fi rst two canonical vectors, describing 68 % of 
the total variation. Close ties between Andronovans 
and Catacomb people are evident: most Andronovo 
samples (No. 1, 3–6, and 8–11) are either within the 
Catacomb cluster, occupying most of the left half of the 
graph, or close to it. The same applies to the Poltavka 
and Petrovka samples (No. 35 and 41). Three post-
Catacomb samples—Babino (No. 36), Lola (No. 37), 
and Krivaya Luka (No. 38)—differ from all Andronovo 
and Catacomb ones, except the early Catacomb sample 
from Kakhovka (No. 16), by being very gracile 
(typologically “Mediterranean”). The Corded Ware 
cluster is markedly stretched. Its most gracile group, 
Fatyanovo (No. 32), is close to the post-Catacomb 
samples; Abashevo (No. 34) displays a Catacomb-
Andronovo tendency; and Balanovo (No. 33) is 
intermediate. The Sintashta group (No. 40) falls inside 
the Corded Ware cluster, while being actually closer to 
certain Catacomb and Yamnaya samples than to those 
associated with the Corded Ware tradition (see below). 
Four Andronovo samples (No. 2, 7, 8, and 12) exhibit a 
shift toward Siberian autochthones (see below). One of 
them, in which this tendency is relatively weak (No. 8, 
from the Kuznetsk Basin) is connected with Abashevo-
Sintashta (No. 39) by the MST edge.

To better understand the nature of variation in 
European groups, we will exclude three Andronovo 
samples, in which the native Siberian tendency is the 
strongest (No. 2, 7, and 12), as well as all the presumably 
autochthonous Siberian populations (No. 42–46 and 50–
58), and repeat the analysis for the remaining samples 
(Fig. 2). Although the two new canonical variates now 
account for only a half (53 %) of the total variation, the 
pattern has become clearer. The Corded Ware cluster 
is now separated from the Catacomb-Andronovo one. 
The Sintashta group (No. 40) is no longer within the 
former, being shifted towards Catacomb and Andronovo 
samples. Yelunino (No. 48), on the other hand, joins the 
Corded Ware groups, despite being actually close only 
to Chaa-Khol (No. 47). Poltavka (No. 35) and Petrovka 
(No. 41), as before, are in the center of the Catacomb-
Andronovo cluster.

Let us estimate the mean differences between the 
12 Andronovo groups and ten others, whose role in 
Andronovo origin is the most probable on the basis of 

 *The sources of data are indicated in publications by 
Kiryushin and Solodovnikov (2010), Kozintsev (2000), 
Khudaverdyan (2009), Khodjayov, Mustafakulov, and 
Khodjayova (2011: 6–13, 97–103), and Kazarnitsky (2012: 140).

**Previously, I used a different approach—nonmetric 
multidimensional scaling of the distance matrix and fi nding 
the shortest path between group centroids in the original 
multidimensional space (Kozintsev, 2020, 2021). The experts 
have not yet decided which method is better.
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archaeological, genetic, and geographic criteria, namely 
three Late Catacomb groups—those from Northern 
Caucasus (No. 18–20, pooled), Volga (No. 21) and 
Don (No. 23), Balanovo (No. 33), Abashevo (No. 34), 
Poltavka (No. 35), Babino (No. 36), Abashevo-Sintashta 
(No. 39), Sintashta (No. 40), and Petrovka (No. 41). 
Because variation within Andronovo is important, the 
distance of each Andronovan sample and each of the ten 
others was regarded as one observation. In each of the 
following cases, therefore, ranked in the decreasing order 
of mean D2

с (i.e., in the increasing order of similarity), 
the sample consists of 12 observations, which were used 
to calculate the average distance, its error, and the 95 % 
confi dence interval (Fig. 3):

Babino – 15.03 ± 1.95;
Balanovo – 10.17 ± 1.27;
Catacomb (Volga) – 7.55 ± 1.64;
Abashevo – 7.26 ± 0.95;
Petrovka – 6.66 ± 1.15;
Catacomb (Don) – 6.18 ± 1.35;
Abashevo-Sintashta – 5.38 ± 0.73;
Sintashta – 5.01 ± 0.91;
Poltavka – 4.94 ± 1.20;
Catacomb (Northern Caucasus) – 4.75 ± 1.05. 
The general comparison of all these estimates shows 

that the differences are highly signifi cant: according to 
ANOVA, F = 19.6, d.f. = 9; 110, p < 0.001; according 
to the nonparametric Friedman test, χ2 = 53.8, d.f. = 9, 
p < 0.001. The pairwise comparison of mean distances 
using the parametric Tukey test shows that the Babino 
sample is signifi cantly further from those of Andronovo 
than the remaining ones, whereas Balanovo is further from 
Andronovo than any of the six samples of the right fl ank, 
beginning from Petrovka. The Wilcoxon nonparametric 
test is more informative, showing that differences between 
all the groups, except the last four, are significant. 
Precisely these four groups, therefore—Catacomb from 
Northern Caucasus, Poltavka, Sintashta, and Abashevo-
Sintashta—are closest to Andronovo samples. 

The role of the southern component. In this case, 
there is no need to construct any graphs—it suffi ces to 
simply compare each of the 12 Andronovo samples with 
each of the 39 southern ones (see above). How many 
Southern Caucasian, Southwestern Central Asian, and 
Near Eastern groups, then, are close to those associated 
with the Andronovo culture (D2

c < 1)?
Fedorovka tradition, Central, Northern, and Eastern 

Kazakhstan – none; 
same, Baraba forest-steppe – Dashti-Kazy (Tajikistan, 

Upper Zarafshon) (Khodjayov, 2004);
same, Rudny Altai – Dashti-Kazy;

Fig. 1. Position of male cranial samples on 
the plane of two canonical variates, CV1 

and CV2. 
Straight lines are edges of the minimum spanning 
tree, showing the shortest path between group 
centroids on the plane. Dashed contours and spots 
show groupings based on archaeological criteria: 
I – Early Catacomb; II – Late Catacomb; III – 
Corded Ware; IV – post-Catacomb; V – Okunev; 
VI – Baraba native Siberian. a – Fedorovka; b – 
Alakul; c – Early Catacomb; d – Late Catacomb; 
e – other Middle Bronze Age groups; f – post-
Catacomb; g – other groups transitional between 
Middle and Late Bronze Age; h – Okunev and 
Okunev type; i – Baraba native Siberian. See text 

for group numbers.

Fig. 2. Position of male cranial samples on the plane of two 
canonical variates, CV1 and CV2. Native Siberian groups 
and Andronovo samples with a native Siberian tendency 

are excluded.
Cultural groupings shown by spots: I – post-Catacomb; II – Corded 

Ware. See Fig. 1 for explanations.

а
b
c
d
e

f
g
h
i
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same, Barnaul stretch of the Ob, Firsovo XIV – none;
same, Barnaul-Novosibirsk stretch of the Ob – none;
same, Chumysh – none;
same, Tomsk stretch of the Ob, Yelovka II – none;
same, Kuznetsk Basin – Dashti-Kazy;
same, Minusinsk Basin – none;
Alakul-Kozhumberdy tradition, Southern Urals, and 

Western Kazakhstan – none; 
Alakul tradition, Central, Northern, and Eastern 

Kazakhstan – none;
same, Omsk stretch of the Irtysh, Yermak IV – Dashti-

Kazy.
We will return to the late sample from Dashti-

Kazy in the Discussion. The Yelunino group is far from 
all Andronovo groups and doesn’t display a single 
southern parallel. The Samus sample is close to only one 
Andronovo group—that from Rudny Altai, and likewise 
shows no southern affi nities. By contrast, Firsovo XIV, 
Rudny Altai, and Alakul-Kozhumberdy are in the very 
midst of Catacomb groups (see Fig. 2), being also close to 
a number of Yamnaya and Srubnaya ones. The fi rst reveals 
fi ve very close Yamnaya and Catacomb parallels; the 
second, seven; and the third, whose purportedly southern 
ties were the subject of prolonged and heated debates (for 
a review, see (Kozintsev, 2017)), likewise seven. 

The aboriginal Siberian component. Let us return to 
Fig. 1. As noted above, four Andronovo samples exhibit a 
marked eastern shift. They are arranged in a gradient along 
the fi rst canonical vector, the eastern traits increasing in 
the following order: Fedorovka from the Kuznetsk Basin 
(No. 8) → Alakul from Yermak IV in the Omsk stretch 
of the Irtysh (No. 12) → Fedorovka from the Baraba 
forest-steppe (No. 2) → Fedorovka from Yelovka II 
in the Tomsk stretch of the Ob (No. 7). Whereas the 
Kuznetsk sample is not far from, say, the Catacomb group 
of Stavropol (No. 18), Yelovka is rather 
close to the morphologically “easternmost” 
groups such as Andronovo from Cherno-
Ozerye (No. 58), and Late Krotovo from 
Sopka 2/5 (No. 57). Halfway between the 
Fedorovka-type Andronovans of the Baraba 
forest-steppe and Yelovka II, along the fi rst 
canonical vector, is the Karakol sample 
(No. 46). The further accretion of eastern 
traits terminates abruptly, and the pattern 
acquires an entirely different meaning, 
mirrored by the second canonical vector. 
Here, the Andronovans of Baraba and 
Tomsk are intermediate between the Okunev 
people (whom T.A. Chikisheva attributes to 

the Southern Eurasian Formation) and the autochthonous 
Neolithic and Bronze Age populations of Baraba, 
which, in her view, exemplify the Northern Eurasian 
Formation; close to which are the Chemurchek people of 
Mongolia (No. 50). 

Fedorovka versus Alakul. It appears impossible to 
discern any regularity in the position of Fedorovka and 
Alakul samples on the graphs (see Fig. 1, 2). To approach 
this problem in more detail, we will confi ne the analysis to 
Andronovo groups. As it turns out, the Fedorovka people 
differ from those of Alakul only on the sixth canonical 
variate. Its mean value in nine Fedorovka groups is 
-0.217 ± 0.082; in three Alakul groups, 0.659 ± 0.210, 
and there is no overlap (Mann-Whitney p = 0,016). But 
even if this vector is artifi cially separated, the opposition 
between Fedorovka and Alakul is quite indistinct 
(Fig. 4). Traits with the highest loadings on CV6 are 
cranial and nasal height, and those with opposite signs, 
upper facial height and nasal breadth. But capturing such 
a structure of relationships by means of simple indices 
(vertical facio-cerebral and nasal) proves impossible, 
because the share of variation explained by CV6 is too 
small, only 2.7 %. 

Fig. 3. Average distances (D2
с) between 10 Middle and 

transitional to Late Bronze Age samples and 12 Andronovo 
groups with 95 % confi dence intervals.

Fig. 4. Position of male Fedorovka and Alakul samples on the plane of the fi rst 
and sixth canonical variates. 

See Fig. 1 for explanations.
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The correlation between average distances (D2
c) of 

the Fedorovka and Alakul groups from 46 others (Fig. 5) 
is quite strong (rs = 0.92, p < 0.001), demonstrating yet 
again that differences between them are very small. If 
the analysis is confi ned to ten groups selected on extra-
anthropological grounds (see above), the coeffi cient of 
rank correlation drops to 0.83 (p = 0.003). The largest 
disagreement concerns the Petrovka group, which, on 
average, is closer to Fedorovka samples (6.52) than to 
those associated with Alakul (7.08), although certain 
archaeologists view Petrovka as early Alakul. 

Discussion

The relative contribution of Eastern European populations 
to the origins of Andronovo is far from being well 
understood. On the one hand, Fig. 2 reveals a vector, 
along which the samples are arranged in the following 
succession: Fatyanovo → Balanovo → Abashevo → 
Sintashta → Petrovka → Andronovo, which agrees with 
geographic, archaeological, and genetic facts (Nordqvist, 
Heyd, 2020: 20, fi g. 11). Admittedly, the special role 
of Petrovka as an immediate precursor of Alakul is not 
supported by the analysis. Fig. 2 shows a continuity 
between Abashevo-Sintashta and the subcluster of 
Fedorovka samples from the Barnaul-Novosibirsk area, 
the Chumysh, and the Kuznetsk Basin. On the other 

hand, while Andronovans are opposed to 
the Sintashta and Abashevo people (let alone 
those of Balanovo and Fatyanovo), being 
connected with them only by a gradient, 
their close connection with the Catacomb 
and Poltavka people is direct, without any 
gradients (See Fig. 2, 3). 

Interpreting the differences between the 
Andronovo groups (except those revealing 
an autochthonous Siberian tendency, see 
below) is no easier than understanding the 
geographic and chronological differences 
between the Catacomb samples. Only one 
thing is apparent: in terms of craniometry 
alone, the variation within Andronovo 
is fully derivable from that within the 
Catacomb community. The same applies 
to the problem of the southern component. 
Postulating Southern Caucasian affi nities of 
the Andronovans of the Altai was as futile 
as searching for the sources of the Alakul-
Kozhumberdy population in Southwestern 
Central Asia. I must reiterate my earlier 
claim: no direct southern parallels have 
been detected for any Andronovo group. Or 
rather, to be more precise, there is one single 
parallel—with an immigrant population 

associated with the intrusive culture of the Steppe 
Bronze, attested by burials at Dashti-Kazy in Tajikistan 
(Khodjayov, 2004). This late and sharply heterogeneous 
group, dating to 1200–1000 BC and apparently resulting 
from a mechanical admixture of highly dissimilar 
individuals (aborigines and people of steppe descent), has 
no bearing on our topic. 

As for the indirect ties of Andronovans with the south, 
if the presumed (but unconfi rmed) Yelunino substratum 
is disregarded, two possibilities remain. One is that 
Andronovans had received the southern component from 
the Corded Ware people, as suggested by the genome-
wide analysis (Narasimhan et al., 2019). Certain physical 
anthropologists accepted this idea (Solodovnikov, 
Kolbina, 2018), while others rejected it (Khokhlov, 
Kitov, 2019). What do cranial data suggest? The gradient 
Fatyanovo → Balanovo → Abashevo → Sintashta → 
Petrovka → Andronovo (Fig. 2) is easy to understand. 
An intense infl ux of southern genes to Europe from the 
Near East with the spread of farming is a well-known 
fact, accounting for A.A. Kazarnitsky’s findings (see 
above). During the Middle and Late Bronze Age, the 
southern component gradually decreased on its way from 
Central Europe to the Urals, being replaced by the steppe 
component (Narasimhan et al., 2019). 

The second possibility is that Andronovans had 
inherited southern affi nities from the Catacomb people, 
who are cranially very close to them. Dental data suggest 

Fig. 5. Correlation between average distances of Fedorovka and Alakul groups 
from others.

See Fig. 1 for explanations.



A.G. Kozintsev / Archaeology, Ethnology and Anthropology of Eurasia 51/4 (2023) 142–151 149

likewise (see (Zubova, Chikisheva, Pozdnyakov, 2014)). 
The Catacomb people, on the other hand, could have 
received the southern genes both directly from Southern 
Caucasus (Kazarnitsky, 2012: 141, 143) and indirectly, 
with the Yamnaya legacy (for the origin of the southern 
component in the Yamnaya population, see (Anthony, 
2019; Kozintsev, 2019)). If “the origin of cultures 
transitional between the Middle and Late Bronze Age <…> 
should be viewed in the context of a general destruction and 
dissociation of the Corded Ware, Catacomb, and Abashevo 
communities” (Litvinenko, 2003: 148), then, in the case 
of Andronovans, it suffices to assume that the “strong 
underlying Catacomb substratum” (Ibid.) turned out to be 
stronger than that of Abashevo-Corded Ware. Geneticists 
point to the importance of the Yamnaya contribution to 
Sintashta and Andronovo, but they did not examine the 
Catacomb component, which is close to Yamnaya.

As regards Andronovo groups displaying an 
autochthonous Siberian tendency, what we deal with here 
is not “Mongoloid admixture”, as commonly assumed, 
but various stages of “mutual assimilation” of immigrants 
and pre-Mongoloid autochthonous populations of 
Siberia (Chikisheva, 2012: 123; Kozintsev, 2021). The 
share of the aboriginal component is relatively minor in 
Fedorovka people of the Kuznetsk Basin and the Alakul 
people of the Omsk Irtysh area (Yermak IV). It is much 
higher in Fedorovka people of the Baraba forest-steppe 
and especially the Tomsk stretch of the Ob (Yelovka II), 
who resemble those associated with the natives of 
Cherno-Ozerye, culturally infl uenced by Andronovans, 
and the Karakol people, whose western traits have a pre-
Andronovo origin. Interestingly, the Yelovka II group 
is the earliest known population displaying a “Uralian” 
combination of craniometric and cranial nonmetric traits, 
apparently evidencing the southward spread of the Uralic 
speakers from the taiga to the sub-taiga belt (Kozintsev, 
2004, 2021).

Differences between the Fedorovka and Alakul 
groups are inappreciable as compared to those within 
them, indicating common origin. The same conclusion 
was reached by dental anthropologists, who ascribe the 
differentiation between these two traditions to social 
factors (Zubova, Chikisheva, Pozdnyakov, 2014), and 
even earlier by O.N. Korochkova (1993). The nature of 
those factors remains a matter of guesswork.

Conclusions

1. The most likely ancestors of Andronovans are Late 
Catacomb people of Northern Caucasus, as well as those 
associated with Poltavka, Sintashta, and the Abashevo-
Sintashta horizon.

2.  Andronovans display no direct  southern 
(“Mediterranean”) affinities. But they could have 

received the southern component indirectly either from 
the Catacomb or from the Abashevo people.

3. Andronovo groups showing an autochthonous 
Siberian tendency demonstrate various stages of “mutual 
assimilation” between the immigrants from the west and 
the pre-Mongoloid natives of Siberia.

4. Interpreting the cultural division between the two 
Andronovo traditions—Fedorovka and Alakul—in terms 
of physical anthropology is impossible. Apparently, they 
had a common origin.
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V.P. Mylnikov, Doctor of Historical Sciences, 
Leading Researcher at the Institute of Archaeology 
and Ethnography SB RAS, a prominent scientist, a 
recognized expert in the fi eld of ancient wood-processing 
technologies, was born on October 27, 1948, in a 
family of native Novosibirsk residents. He grew up in a 
working-class family, which moved from Novosibirsk 
to the construction of Akademgorodok in early 1958. 
Vladimir studied in school and began his career in the 
town of scientists, which was built before his eyes. In 
1967, he worked as a communications technician at a 
local telephone exchange where he met Academician 
A.P. Okladnikov and the family of A.P. and E.I. Derevianko. 
In 1968, V.P. Mylnikov got a job of an electrical mechanic 
at the Institute of Economics and Organization of 
Industrial Production of the Siberian Branch of the 
USSR Academy of Sciences, and established close ties 
with archaeologists at the Institute of History, Philology, 
and Philosophy of the Siberian Branch of the USSR 
Academy of Sciences. Friendship with the people of an 
extraordinary profession determined his future destiny. 
The next year, Vladimir Mylnikov started his work in the 
photo laboratory of this research institute, which became 
his home for all the subsequent years. Here he turned into 
a professional photographer. His scientifi c photographs 
illustrate many fi eld reports and well-known monographs 
prepared by the researchers of the Institute, as well as 
textbooks on archaeology. 

The enthusiasm for archaeology and expeditionary 
research inspired Vladimir Mylnikov to get a degree at the 
History Department of the Kemerovo State University in 
1983–1989, and to begin a career as a scientist. He went 
through a long and diffi cult path from a Senior Laboratory 
Assistant in the Archaeology Department to a Chief 
Researcher and Head of the Museum Studies Department. 

Academician A.P. Okladnikov, during the twelve-
year long joint work with V.P. Mylnikov, had a favorable 
effect on growing the personality of the future scientist. 
Vladimir Mylnikov was lucky to participate in annual 
fi eld studies of archaeological sites of almost all eras—
from the Old Stone Age to the ethnographically modern 
period; the fi eld works were carried out in the Far East, 
Transbaikalia and Cisbaikalia, Western and Eastern 
Siberia, Tuva, Altai, Kazakhstan, the Urals, and Mongolia. 

Vladimir Pavlovich Mylnikov 
(in Honor of his 75th Birthday) 

Vladimir also benefi ted from the participation in the work 
of archaeological teams of other Institute scholars, and in 
international expeditions with colleagues from Mongolia, 
USA, Germany, and Kazakhstan. 

In 1995, V.P. Mylnikov successfully defended his 
Ph.D. thesis entitled “Wood-Processing by the Carriers 
of the Pazyryk Culture” and his doctoral dissertation 
“Woodworking in the Late Bronze Age (Northern Asia)” 
in 2003. He developed and introduced a new method 
for express reconstruction of funeral wooden structures 
during excavations of archaeological sites with ancient 
wood in the Altai Mountains, Tuva, and Mongolia. 
The fi ndings of traceological and experimental studies 
provided the good grounds for him to identify the types 
of tools and working techniques and to reconstruct the 
chains of operations in manufacturing the main categories 
of wooden items. V.P. Mylnikov distinguished three 
main branches in woodworking during the Late Bronze 
Age in North Asia: construction, carpentry/joinery, and 
carving—simple, complex, and artistic. On the basis of 
functional analysis of artifacts, he identifi ed the main 
types of wooden items produced by particular working 
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methods. The scientist has also identifi ed and classifi ed 
the main types of burial structures and funerary beds. 

V.P. Mylnikov is the author of the guidebook 
“Methods for the Study of Wooden Archaeological Items 
During Field and Laboratory Work”, developed and put 
into practice in 1994. Since then, this book has been 
successfully used in the archaeological studies in Russia, 
Mongolia, and Kazakhstan. The large-scale analytical 
works at the world-famous site of Pazyryk-5 were carried 
out in 2017–2019 using the above methods, and the long-
lasting debate concerning the attribution of the internal 
burial constructions has been resolved. 

V.P. Mylnikov is the author and co-author of more 
than 200 scientifi c articles, including 27 monographs, 
and four learning guides. His papers have been published 
both in Russia and abroad. Being a talented researcher, 
professional photographer, active popularizer of science, 
he has prepared a number of popular science works. 

Vladimir Mylnikov is an experienced scientific 
coordinator and organizer. From 1988 to 1994, he 
headed the Seminsky Archaeological Team; in 2004 
and 2006, he acted as a deputy head of the International 
Russian-German-Mongolian Archaeological Expedition 
in Mongolia; and in 2005, he was the leader of this 
Expedition. In 1978–1984, V.P. Mylnikov was the head 
of the photographic laboratory of the Institute of History, 
Philology and Philosophy of the Siberian Branch of the 
USSR Academy of Sciences; in 2003–2005, he headed 
the Department of Museum Technologies and Restoration 
of the Institute of Archaeology and Ethnography of the 
SB RAS; in 2005–2013, Mylnikov headed the Museum 
Studies Department at the Institute. In 2006–2013, he 
was the Deputy Chairman of the Scientifi c Council for 
Museums of the SB RAS. From 2007 to 2018, Vladimir 
Mylnikov taught a special course “Fundamentals of 
Conservation and Restoration of Archaeological and 
Ethnographic Items” for students of the Institute for 
Humanities of the Novosibirsk State University. 

V.P. Mylnikov has been working for the Siberian 
Branch of the Russian Academy of Sciences for 55 years. 

He is an Honored Veteran of the Siberian Branch of the 
USSR Academy of Sciences, has diplomas from the 
local Komsomol Organization in Novosibirsk; letters of 
gratitude from the administration of the Sovetsky District 
of Novosibirsk and the Ministry of Culture of the Altai 
Republic. Mylnikov was awarded the honorary badge 
“Silver Sigma” of the Siberian Branch of the Russian 
Academy of Sciences, memorial signs “For Work for the 
Benefi t of the City” of Novosibirsk, and the medal of the 
Ministry of Science and Higher Education of the Russian 
Federation “For Impeccable Work and Distinction” of the 
3rd degree. He has been awarded a Letter of Gratitude 
from the President of the Russian Academy of Sciences 
for the many years of fruitful work for the benefi t of 
science; Certifi cate of Honor from the Presidium of the 
Russian Academy of Sciences and the Council of the 
Trade Union of Workers of the Russian Academy of 
Sciences. 

Vladimir Mylnokov has a wonderful, friendly 
family of like-minded people. His wife Lyudmila is an 
archaeologist, Doctor of Historical Sciences. Beautiful 
daughters, who took part in archaeological expeditions 
in Western Siberia, the Far East, and the Altai, together 
with their parents, from the early childhood. Although the 
daughters did not become archaeologists, they retained 
the affection for this diffi cult but romantic profession for 
their lives, and try to instill it in their growing children. 

At his anniversary, V.P. Mylnikov is full of creative 
ideas. He is a unique specialist, perhaps the only one 
of his kind, and he will certainly continue to delight the 
scientifi c community with new discoveries, monographs, 
and articles. 

Friends and colleagues warmly congratulate our dear 
Vladimir Pavlovich Mylnikov, wish him many years of 
life and creative success in all his endeavors. 

A.P. Derevianko, V.I. Molodin, A.I. Krivoshapkin, 
M.V. Shunkov, N.V. Polosmak, L.N. Mylnikova, 

V.V. Bobrov, A.P. Borodovsky, S.P. Nesterov, 
A.I. Soloviev, A.V. Tabarev, T.A. Chikisheva 
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AKIN – Agency for Cultural and Historical Heritage of the Altai Republic (Gorno-Altaysk)

AN AzSSR – Academy of Sciences of the Azerbaijan Soviet Socialist Republic

AN SSSR – USSR Academy of Sciences

AzFAN SSSR – Azerbaijan Branch, USSR Academy of Sciences

BAR – British Archaeological Reports

BNC SO RAN – Buryat Science Center, Siberian Branch, Russian Academy of Sciences (Ulan-Ude)

CNRS – Centre National de la Recherche Scientifi que

DAN – Proceedings of the USSR Academy of Sciences

GAIMK – State Academy for the History of Material Culture (Moscow)

GIM – State Historical Museum (Moscow)

IA AN SSSR – Institute of Archaeology of the USSR Academy of Sciences

IA RAN – Institute of Archaeology, Russian Academy of Sciences (Moscow)

IAET SO RAN – Institute of Archaeology and Ethnography, Siberian Branch, Russian Academy of Sciences 
(Novosibirsk)

IIFF SO AN SSSR – Institute of History, Philology and Philosophy, Siberian Branch, USSR Academy of Sciences 
(Novosibirsk)

IIMK RAN – Institute for the History of Material Culture, Russian Academy of Sciences (St. Petersburg)

IYALI KF AN SSSR USSR – Institute of Language, Literature and History, Komi Branch, USSR Academy of Sciences

KOPOIRGO – Troitskosavsk-Kyakhta Branch of the Amur Department of the Imperial Russian Geographical Society

KSIA – Brief Communications of the Institute of Archaeology, Russian Academy of Sciences

LOIA AN SSSR – Leningrad Branch of the Institute of Archaeology of the USSR Academy of Sciences

MAE – Peter the Great Museum of Anthropology and Ethnography (Kunstkamera), Russian Academy of Sciences (St. 
Petersburg)

MIA – Materials and Investigations on Archaeology in the USSR

SAIPI – Siberian Association of Prehistoric Art Researchers

SPbGU – Saint Petersburg State University (St. Petersburg)

SVFU – North-Eastern Federal University (Yakutsk)

UrO RAN – Ural Branch of the Russian Academy of Sciences

VSOIRGO – East Siberian Department of the Imperial Russian Geographical Society

ZIN – Zoological Institute of Russian Academy of Sciences (St. Petersburg)
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