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NEW ART WORKS MADE OF IVORY AND BONE ANIMALS FROM THE 
UPPER PALAEOLITHIC SITE OF KOSTENKI 11 (RUSSIAN PLAIN)

Natalia B. AKHMETGALEEVAa, Aleksandr E. DUDINb
a Kurchatov Museum of Local Lore, Russia, e-mail: achmetga@mail.ru 
b State Archaeological Museum-Reserve "Kostenky", Russia, e-mail: goodudin@gmail.com
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Summary: This paper presents the results of the context analysis, technological methods of manufacture and features of the art objects from the 
new collection of the osseous industry recently excavated at the Upper Palaeolithic site "Kostenki-11", Cultural Layer 1a, undertaken by I. V. Fedunin 
and A.E. Dudin (2014-2018). These objects are several decorated hoes with a double- bevelled end, a bead made from a mammoth's tusk and also 
stylized objects fashioned from pieces of animal long bone walls. All of them bear some traces of use-wear. We identified a number of technological 
procedures, employed during their manufacture, each of which lent them semantic significance.

Cuvinte cheie: paleoliticul superior din Câmpia Rusă, obiecte de artă, Kostenki-11, structuri din pământ si os
Rezumat: Articolul prezintă rezultatele studiului obiectelor de artă provenite din situl paleolitic superior Kostenki-11, nivelul cultural 1a (cercetat de 
I. V. Fedunin si A. E. Dudin între 2014 si 2018) din punct de vedere al contextului, metodelor tehnologice de obţinere si caracteristicilor pieselor. Între 
aceste piese realizate din materii dure animale, se numără câteva săpăligi decorate, o mărgică din colţ de mamut si obiecte stilizate realizate din 
oase lungi de mamifere. Toate prezintă urme de uzură. Au fost identificate procedurile tehnologice folosite, fiecare dintre acestea dând acestor 
obiecte o anumită semnificaţie semantică.

INTRODUCTION

In the wake of recent field research carried out at the Kostenki-11 site (Cultural Layer 1a) within the Kostenki- 
Borshchevo Palaeolithic area (Fig. 1) various objects made from bone were collected; which exhibited unusual 
features, distinguishing them from other previously recorded Upper-Palaeolithic bone industries in the Russian Plain 
(Akhmetgaleeva et a lii 2017). Among numerous tools made from mammoth tusks and ribs, obtained mainly by 
breaking them with two hands or splitting, and without using the sawing technique or the double groove, several art 
objects were found. Most of them are decorated, covered with various signs and symbols, and their production is 
characterized by the use of techniques not employed in the manufacture of the utilitarian objects in this assemblage.

The multi-layer site Kostenki-11 belongs to a group of Upper Palaeolithic sites in the Kostenki-Borshchevo 
area situated 40 kilometres south of the city of Voronezh. It was discovered in 1951 by A. N. Rogachev. Investigations 
were carried out there between 1951 and 1975 (with gaps), 1979, 1981, 2003-2004, and 2013-2020. To date, eight 
cultural layers and horizons have been identified at the site.

In the upper cultural layer 1a, the remains of three features have been found in which the central elements 
are circular mammoth-bone structures (dwellings). The museum building was erected above the first of these features 
in 1979. The second one was partly excavated in 1970 and the third feature discovered unexpectedly in 2013-2014, is 
currently still being excavated (Dudin 2018). The age obtained for it is c. 20500 BP or 25000 cal. BP (Pryor et a lii 2020).

The collection presented in this article was found in the third mammoth-bone structure (Fig. 2). It is therefore 
particularly important to use the opportunity to study a discrete assemblage of works of art. We shall cover the 
context of the finds and the features of their stylistic and technological creation, so as to provide as detailed a picture 
as possible -  one which reflects the role of these items in the life of ancient man.

MATERIALE ŞI CERCETĂRI ARHEOLOGICE (serie nouă), SUPPLEMENTUM 1, 2021, p. 313-324.
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Figure 1. Kostenki sites on the map of Europe.

METHODS

For this work, extensive use was made of protocols for micro- and macro-analysis of ancient artefacts, as 
elaborated by the Experimental Use-and-Wear Laboratory of the Institute for the History of Material Culture affiliated 
to the Russian Academy of Sciences (Filippov 1983; Semenov 1957; Khlopachev, Girya 2010; Korobkova, Shchelinskii 
1996; Semenov, Korobkova 1983). Important contributions to the study of the techniques for decorating items made 
from mammoth tusks are to be found in Lbova, Volkov 2015, 2016; Lbova et a lii 2017. The experience of American and 
European scholars was also taken into account during our research of the bone items (Averbouh 2000; Goutas 2015; 
Tartar 2009, 2012; Baumann et a lii 2013; Goutas, Tejero 2016). In the course of this study, experiments were carried 
out by N. B. Akhmetgaleeva in order to clarify the conclusions previously drawn on the manner the various signs were 
executed on the decorated artefacts in the collection (Dudin, Akhmetgaleeva 2021). Archaeological and experimental 
samples were examined under magnification of up to x24 and the results were recorded using macro-photography.

ART OBJECTS

This investigation was hampered by the poor state of preservation of most of the artefacts. Damage caused 
by roots was visible and also damage resulting from the gnawing of various animals. After exposure to an average 
degree of weathering, the bone tissue turned out to be fragile and numerous instances of damage were observed. 
Objects made of mammoth tusks were the worst affected, while those made from the long bones of ungulates were 
better preserved. The art objects found at this site can be sub-divided into three groups: decorated items made from 
mammoth tusks and ribs, stylized objects made from animals' long bones and an adornment item -  namely a bead.

CONTEXT OF THE FINDS

The archaeological contexts for these finds varied. Six objects (Fig. 2: 1-2, 4 -7 )  originated from different 
areas within the mammoth-bone structure. The seventh object -  the fragment of decorated rib N°1 -  was found 
outside the confines of the dwelling, in the upper part of a large rubbish pit (Fig. 2: 3).

As regards their structure, the areas where the six finds were discovered within the dwelling differ. Three 
objects -  the decorated tusk no1 and two stylized objects (Fig. 2: 1, 5  a n d  6) were linked with manufacturing zones 
(more or less in situ). The fragment of decorated rib N 2 was found not in s itu , but in a vertical position in an area 
containing no large mammoth bones (Fig. 2: 4). Decorated tusk N 2 was found in a small gap in a dense cluster of
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bones at the edge of the outer ring and the internal row of objects separating the outer ring from the middle part of 
the dwelling (Fig. 2: 2). It was found in s itu  and it is possible that it had been deliberately 'hidden'. The sixth object -  a 
bead -  was found in the in-fill of the south-eastern part of the central area of the dwelling in the immediate vicinity of 
the hearth (Fig.2: 7).

We assume that it was typical for art objects to be associated with parts of the site where there was a dense 
cultural layer containing numerous finds.

Figure 2. Locations of items found on the plan of the dwelling. Panoramic assembly from a quadcopter, 2018. Photo A. Medvedev, A. Kudikov: 
1- decorated hoe N°1; 2 -  decorated hoe N°2; 3 -  decorated rib N° 1; 4 -  decorated rib N° 2; 5 -  "metapodia"; 6 -  "pin"; 7 -  bead.
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DECORATED ITEMS

The decorated items include two objects with a double-bevelled end made of mammoth tusk (hoes1) and two 
fragmented implements made from mammoth ribs. In most cases "stripes" had been drawn on the items using 
engraved lines. The technical methods used for fashioning the main features of the decoration are presented below. 
The work was carried out with the angular (three-facetted) edge of a flint tool held with its point downwards. In most 
cases the narrower corner of a blade, bladelet or flake was used. A line was cut along a preliminary guide-line marked 
out in advance with a finer blade. In some cases a gradual transition can be detected, reflecting the movement of the 
tool from one position to another. The shape and style of the decorative elements on the items from Layer 1a of the 
Kostenki-11 site, their arrangement, as well as their combination with certain semantic signs (obtained using diverse 
tools and diverse techniques), vary considerably. This created a particular semantic image in each specific case.

The surface of Hoe Ns 1 -made from the distal end of a mammoth tusk measuring 18.7cm, is covered with 
geometric decorations (Fig. 3). Each line of the decoration required several cutting movements. The grooves are 
mainly V-shaped in section. The decorative design has not survived in its entirety owing to the object's seriously 
damaged state. The main figure is a triangle made of bands consisting of engraved lines (Fig. 3:2). The band on the left 
side is 5mm wide and it consists of 5 lines. It extends 1 cm above the top corner of the triangle. The right band is 6mm 
wide and consists of 6 lines which end 1 mm below the point where the right band and the left band intersect. The 
base of the triangle was executed last to all: the decorative band is 65mm wide and it consists of 7 lines: it is 
approximately 3cm long. The height of the resulting triangle is 4.4 cm. Several engraved lines have been disposed 
around the triangle. One band consists of 6 lines and it starts near the point where the base of the tusk was broken 
and then extends towards the left of the triangle (Fig. 3:1). Between the two branches of this band is another band 
consisting of 5 lines, which begins near the base of the hoe and extends as far as the left s id e  o f  the triangle: then 
there is a gap and then the band reappears below the triangle. The lines in these bands are more curved.

Figure 3. Decorated hoe N°1 from mammoth ivory, Kostenki 11, 1a.

Traditionally, "hoe" was the typological definition employed for such items made of mammoth tusks with a double- bevelled edge.
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Hoe Ns 2. On the second hoe (Fig. 4) - fashioned from the distal end of a mammoth tusk measuring 28 cm in 
length, a drawing consisting of three wavy lines has been engraved. Below them is another wavy line with two curves 
in it. The area where the 'wave' drawings have been executed had been previously scraped and then smoothed. The 
overall length of the pattern is 7.5 cm and its width is between 4 mm and 65 mm (Fig. 4:1). The lines were incised from 
the distal end of the tusk towards its base: initially this involved a number of short movements with the tool and then, 
almost without interruption, the 'burin' continued towards the curve in the tusk while the line continued at a different 
angle. Every now and then the line was slightly adjusted. In section the grooves, for the most part, were n -shaped and 
shallow, indicating that the tip of the tool was larger than the one used to decorate the first hoe. Further down, 3 cm 
below the end of that drawing, there is a wavy line 2.5 cm long and with two curves in it: one end of this line is 
damaged. This line was made using the same technique as the first one. In its lower part a thin guide-line has survived. 
The wavy line is intersected by eight long slanting incisions, thin but deliberate: they were made using the corner of 
the narrow side edge of a bladelet. These, were also intersected by longitudinal incisions measuring 5-5.5 cm in 
length.

Figure 4. Decorated hoe N°2 from mammoth ivory, Kostenki 11, 1a.
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Opposite the 'wave' is the drawing of an 'ellipse' measuring 2.9 x 2.3 cm. It was executed using a series of 
deliberate blows (Fig. 4: 2). The negatives of the blows are wide: they are V-shaped in section and have gently sloping 
edges. They created the concave and ribbed surface of the depiction.

On the opposite side of the hoe, at a distance of 5cm from the break at the base of the mammoth tusk, a 
drawing has been executed in the shape of a horseshoe and measuring 3.5 x 2.5 cm (Fig. 4: 3). Depictions of this kind 
are usually associated with the semantics of the female sign -  the ’vulva’ (see, for example: Stolyar 1985, p. 246). It is 
interesting to note that depictions of this kind are found mainly at Aurignacian sites. According to Leroi-Gourhan's 
classification, for example (Filippov 2004, p. 140-143), this was Style I (the period of 32000-25000 BP) and to a lesser 
extent Style II (25000-20000 BP). The outline of the ’vulva’ was executed using engraved lines similar to those of the 
'wave'. The inside of the decorated field was filled with parallel lines, repeating the same motif 18 times from the 
outside edge towards the centre. The outer lines were made using a technique different from that used for the inner 
ones. For the outer lines the three-facetted edge of a flint tool was used, resulting in a V-shaped groove. The grooves 
for the inner lines were very narrow and they were n-shaped. They had been executed with repeated movements and 
were arranged inside the outline, but without touching it.

On the upper right side of that depiction -  at a distance of 1.5 cm -  was a group of four longitudinal lines, of 
variable length between 1.7 and 1.9 cm (Fig. 4: 4). Each of them was drawn with a single engraving movement using 
the three-facetted edge of a stone tool. The groove for each line is V-shaped. The lines radiated out in a fan shape. 
Further down there are zones containing several signs, executed using different tools and techniques. These lines 
included some very short ones, also straight and curved ones and horizontal notches and cuts. 
We assume that elements of these depictions are different date, judging from their varying artistic styles, and 
therefore they could have been the work of different craftsmen. This lends greater semantic load to the object in 
question and raises the issue as to whether a range of different manipulations might have been carried out with it. 
This is confirmed by the variations in the trace of wear, consisting of burnishing, retouching and striking 
(Akhmetgaleeva, Dudin 2017). On the surface of the hoe there are all manner of dents. Their origin is not clear in all 
cases. They could have resulted from the damage caused through active use they could represent the remains of 
deliberately targeted strikes.

Two other decorated items were made from mammoth ribs.

Figure 5. Decorated products from mammoth ribs, Kostenki 11, 1a.

On the upper face of a fragment from the proximal part of a mammoth rib -  17.5 cm long and 1.6-3 cm wide 
-  an engraving has survived. The fragment has been split away from the rib along the central axis and the engraving 
covers an area measuring 12.4 x 3 cm2 (Fig. 5: 1). Before the engraving was made, the rib surface had been scrapped. 
The engraving consists of four elongated oval fields with extremities that are almost pointed. They are arranged so as 
to fit inside the surface of the rib and were positioned diagonally in relation to the axis of the rib. Each one was drawn 
using two curved lines forked at the ends. There were also oblique lines inside the ellipse-shaped fields as well,
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transverse lines in relation to the axis of the object, but arranged slantwise in relation to the outlines of the ellipse
shaped fields or 'ovals'.

The first 'oval', located at the edge of the break of the rib, is in a fragmentary state and consists merely of a 
small segment 2cm long. The rest of it was broken off recently. At least 80% of the area of the second 'oval' has 
survived -  with a length of 6cm and a maximum width of 1 cm. The ends of the lines forming the outline were 
arranged 2 cm apart and slantwise in relation to each other. The opposite end of the second ' oval' is damaged. It was 
filled with 23 lines. The third 'oval' is the largest -  7 cm long and with a maximum width of 1.2 cm. One of the lines 
creating its outline is longer than the other. Inside this third 'oval' 28 lines were engraved. The fourth ' oval' is the only 
one to have survive intact: it measures 4.8 cm in length and 9 mm in width. Inside it is a group of 23 lines is engraved.

All these lines were executed using the triple-facetted tips of flint tools. There is evidence of minor 
divergences in the movements of the hand when the outlines were being executed, which made the creation of the 
curves easier. The rib was rotated when necessary. The incisions were made in the more friable and moist parts of the 
rib-bone tissue, as compared with those of the mammoth tusks or long bones (Dudin, Akhmetgaleeva 2021). The lines 
inside the 'ovals' were also made with the point of triple-facetted tools, which were narrower than in the previous 
cases. Their execution involved several repeated movements. The slanted angle at which the tools were held was 
changed, as one can notice; it is possible that more than one tool was used, since differences in the width of the 
grooves can be observed.

A small area bearing a drawing was also noted on another fragment of a mammoth rib, which is only 5 cm 
long, 2 cm wide and 1 cm thick. On it there appear the familiar bands consisting of curved lines (Fig. 5: 2). Only the left 
edge of the rib has survived, but the entire rib had been decorated. The engraving consists of a curved band made up 
of 6 lines. Efforts were made to engrave the lines at equal distance from each other, but no guide-lines had been used 
for this. The grooves slope somewhat and are wide in section: negatives of the recurring movements are visible. They 
were 0.8 mm wide, 0.1-0.2 mm deep and the distance between them is 1 mm.

STYLISED OBJECTS
The "stylised metapodial of a small animal" was made from the shaft of an ungulate's limb bone. It is 6.3cm 

long, and the bone cross section measured 6 x 5 mm (Fig. 6). Traces of the initial knapping have been completely 
obliterated by the subsequent processing. One end of the object had been broken off by a preliminary short incision. 
Next to the break, two incisions were made as a guide-line for future processing. The other end of the object was 
completely re-shaped to look like the 'epiphysis of a metapodial'. It had first been trimmed to the desired shape and 
then worked over with an abrasive object. The "epiphysis" of the object is covered with an intense «hide» polish (Fig. 
6; 1-3). The object could have been used for the dressing of skins from parts of the animal difficult to reach or used 
for activities unknown to modern man (Akhmetgaleeva, Dudin 2017).

Figure 6. The "stylised metapodial of a small animal", Kostenki 11, 1a.
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The second object which we classified as belonging to the category of stylised depictions, can be defined 
typologically as a pin (fibula) shaped like a "mammoth's long bone". It was made from the compact part of the limb 
bone of a medium-sized animal (ungulate?) (Fig.7).

Figure 7. The stylized pin "mammoth's long bone", Kostenki 11, 1a.

It was 11 cm long and was re-assembled from three broken fragments. The 'head' of the pin had been 
shaped using some fragments of bone tissue, which was thin in that area (Fig. 7: 1-2). The end of the point was 
needle-shaped and round in section. In its central part the point became oval-shaped in section. The point was made 
using a blank extracted using the double-groove technique followed by smoothing in order to achieve its final shape. 
The separation of the forked grooves facilitated the formation of a triangular ridge providing the base of the pin
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(Fig. 7: 4). A transverse groove was created starting at the corner of the ridge and extending across the inner 
longitudinal groove, thus forming a cross. Both arms of the cross were made after the shaping of the object was 
complete. For the carving out of the main grooves a burin-like flint tool with a point triangular in section was used, as 
was the case with the decorative patterns described above. The width of the groove was 0.2-0.25 mm. In the final 
stages of the work, when the groove had been made deeper, the work could have been carried out using the point of 
the side edge of the plate's/platelet's stone blade. In section the groove ended up V-shaped with fairly vertical walls. 
The transverse groove of the cross was narrower: its width measured between 0.1 and 0.15 mm and it was n-shaped 
in section. Most of the work was carried out using the point of the tool's side edge. Inside the groove, traces o f the 
blade's movements to and fro are discernible, as if it had been used for sawing.

On the flat stylized epiphysis an oval-shaped hole measuring 5 x 2 mm was cut out (Fig. 7: 1-2). Its outer 
edge, on which traces of the manufacturing process can be observed, measures 10 mm x 4 mms2. The hole was cut 
through the bone and then scraping was carried out around its outer edge and it was slightly modified from the back. 
After thinning of the bone area the hole was pushed through. At the edges of the hole traces of wear could be 
observed. The 'hide' polishing covers the surface of its edges fairly evenly and so it can be assumed that the object 
could have been attached to something by a thick leather cord. At the edge of the lower ridge of the pin another area 
of 'hide' polishing can also be observed. In the centre of the object's rod there is a series of transverse scraped 
notches (Fig. 7: 3, 5). These go all round the diameter (although sometimes interrupted or changing in character) 
occupying a space 7mm long. Beyond the notches extends a separate slanting line, which was incised using to-and-fro 
movements of the thin side blade of a flint tool. Near the notches and the slanting line there are two diagonal 
incisions. Patches of faint yellow polishing, of possibly of vegetal origin can be observed.

ADORNMENTS

The bead -  in the shape of the figure-of-eight -  was made from a mammoth tusk. It is 95 mm long, 55 mm 
wide and 3 mm thick (Fig. 8). It was produced using a narrow rod-shaped blank (Akhmetgaleeva et a lii 2017). Initially, 
the blank was and thinned on one side to form a line. Then, by using a technique of planing with pressure, was divided 
in two crossways. The narrow 'waist' of the bead, along which it was broke, was also shaped using the technique of 
planing with pressure. There are no traces of additional processing on the elongated end, while the wider end was 
made oval in shape and slightly smoothed, like one of the side facets of the bead. It is to have been in contact with 
some abrasive material, but it is also possible that the smoothing could have taken place while the bead was being 
worn as an adornment.

DISCUSSION AND CONCLUSION

The art objects from the site Kostenki-11 (Layer 1a) testify to the existence of a whole range of complex 
spiritual concepts. Drawings consisting of bands formed of lines constitute the main type of decoration used for the 
objects from this site. The bands themselves, however, are made up of different combinations of lines and, where 
necessary, they are complemented by various signs. Female signs in the form of a triangle or a 'vulva' are found on the 
hoes (Filippov 2004, p. 184-185), and they are associated with other symbols.
In order to emphasise the semantic significance of the signs and to make the signs and depictions more expressive, 
several different techniques were used. As a result, only the art objects in this collection made of processed bone 
from Kostenki-11 (Layer 1a) bear witness to the fact that ancient craftsmen had mastered a variety of bone-working 
techniques. The appearance of new techniques and even the kind of bone raw materials used (in this case of the 
compact part of the long bones) are in our view, linked to a large extent not only to shaping the objects but also with 
transmitting a semantic image. There are no real ground, we believe, for underlining differences in the initial knapping 
of raw material for blanks to be used for works of art and those to be used for other utilitarian objects. Despite the 
appearance of new processing methods, we believe that the art objects can definitely be regarded as part of the 
collection from the Kostenki-11 site (Layer 1a).



322 Natalia B. AKHMETGALEEVA, Aleksandr E. DUDIN

Figure 8. Bead, Kostenki 11, 1a.

The nature of the materials studied confirms our conclusion that, culturally and chronologically, this industry 
is most consistent with the onset of the LGM. This conclusion was made even before the receipt of radiocarbon dates- 
c. 20500 BP (Akhmetgaleeva et a lii 2017; Pryor et a lii 2020)
Beads in the shape of the figure-of-eight are widely used across culturally and chronologically diverse bone industries. 
The technique of planing with pressure during the formation of the interception may well correspond to the LGM. The 
appearance of stylized objects and decorated hoes is characteristic of Gravettien sites, but they cannot be attributed 
to the culture-determining elements; similar objects can be present on chronologically close sites.

Considering that the spread of complex geometric compositions comparable to the decorated picture on hoe 
Ne 1 from the ivory can be attributed to the LGM and the period immediately after it, and the image of the "vulva" on 
the second hoe - to the period up to 20000 BP, the possible age of these finds may correspond to the period of the 
Last Glacial Maximum in Greenland-Stadial 3. Applying decoration to the same object repeatedly, without a single 
markup, is typical for decorating items of the Gravettian period (Khlopachev 2021). We can see this clearly on the 
example of hoe No. 2 from Kostenki 11 site (Layer 1a).

Fields filled with parallel lines are also found on items from other sites of the Gravettian period in Eastern 
Europe, but they all represent different form in different ways and combined with other signs. The raw materials and 
technical methods used also differ. The closest parallel provided by fields with lines on the ivory from the Kirillovskaya 
site (Late Gravettian) in Ukraine (Iakovleva 2013). Differences in the form and in the combination of fields can be 
explained by the different semantic loads.

The small quantity of art objects found so far within the most recently investigated mammoth-bone 
structure, limits the possibilities for compiling any system relating to their context and archaeological range. At the 
same time the fact that they were found in different archaeological contexts is revealing and is related to their use.
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