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THE EARLIEST EVIDENCE OF HUMAN OCCUPATION

IN SOUTHEASTERN EUROPE:

A PROCESSED CAMEL BONE FRAGMENT

FROM THE LOWER DON

A fragment of a metatarsal of an extinct camel with chop marks found in the lower horizon of the Khapry alluvium on
the Lower Don is described. The analysis demonstrated that the marks were left by a single tool with a robust and sharp
edge (either a chopper or a large flake) during the butchering of a camel carcass. The animal belonged to the species
Paracamelus alutensis — a typical member of the Khapry fauna (Middle Villafranchian, 2.1-1.97 Ma BP). The context

of the find and the distinct traces of processing indicate an early human settlement of Eurasia.
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The first unambiguous evidence of human presence in
the Caucasus during the Oldowan period was detected
more than 20 years ago (Dzaparidze et al., 1989). Over
the past seven years, our knowledge of the distribution
and chronology of man’s presence in the region and
in areas adjacent to it has increased to a considerable

degree.

In 2002, the Kuban Paleolithic Expedition of
the Institute for the History of Material Culture
RAS discovered a cluster of Early Paleolithic sites
Bogatyri-Rodniki on the Taman Peninsula (Kulakov,
Schelinsky, 2004; Bosinski et al., 2003). From 2003 on,
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RAS Program for Basic Research “Historical and Cultural
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(Caucasus and Azov Region)”).

the Expedition from the Institute of Archaeology and
Ethnography of the Siberian Branch RAS (headed by
A.P. Derevianko) and the North Caucasus Paleolithic
Expedition from the Institute of Archaeology RAS
(headed by H.A. Amirkhanov) have conducted systematic
investigations in Dagestan. As a result, in 20032005,
dozens of stratified sites of the Oldowan and the Early
Acheulian periods were discovered (Amirkhanov, 2007;
Derevianko et al., 2009).

These discoveries have led to the considerable growth
of information relating to the earliest human presence
in the Caucasus. A technological and morphological
classification of the Early Paleolithic Caucasian stone
tools has been developed (Derevianko, 2009). Their
“primitivism” notwithstanding, the earliest tools fall
into distinct categories (Amirkhanov, 2006; Taimazov,
2009; Schelinsky, Kulakov, 2009), and their comparative
typology was suggested (Amikhanov, 2007, 2009; Liubin,
Beliaeva, 2006).
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Finds from Dmanisi in Georgia are currently
considered the earliest in the Caucasus and in the whole
of Eurasia. They are ca 1.8 Ma years old. The recent
re-examination of paleontological collections housed at
the Zoological Institute RAS (St. Petersburg) revealed
even earlier evidence of humans in the Eurasian
continent.

The bone fragment in question was discovered in May,
1954, by N.K. Vereschagin at Liventsovka quarry (this
find numbered 35676 is presently held in the collection
of the Zoological Institute). The fragment was found in
association with other faunal remains incorporated into
the Khapry alluvium. At that time, it was not identified
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Fig. 1. Map showing the location of Liventsovka quarry.
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Fig. 2. Schematic section of Liventsovka.

as an artifact. The quarry was located at the southern
end of Rostov-on-Don; currently it is unexploited.
The Liventsovka locality (47° 13" N; 39° 34" E;
Fig. 1) has been judged to be the parastratotype of the
Khapry fauna complex recognized by V.I. Gromov
(1939). The Khapry layers comprise Don terrace
alluvium. Most researchers subdivide the layers into
two depositional units whose thickness totals 20 m.
The lower unit is 7-9 m thick. It contains coarse debris
and the bones of large mammals (Bajgusheva, 1971;
Aleksandrov, 1976). As follows from Vereschagin’s
records, the faunal remains were found in the lower
horizons of alluvium (Fig. 2).

All in all, over 33,000 identifiable bone fragments
exhibiting relatively uniform levels of fossilization
were collected from the paleo-Don channel deposits.
The bones represent 33 species of large mammals
(Titov, 1999, 2008). Isolated bones of animals dominate
the assemblage, although complete skeletons and
skeletal parts preserved in anatomical order are also
present. The bones are of a brown or light gray color;
most bones are in a uniform state of preservation. The
assemblage formed during a single sedimentation cycle
of the paleo-Don. Thus the Khapry fauna complex of
large mammals can be regarded as unvarying in age.
This association existed in a dry savanna climate:
the faunal assemblage is dominated by horse Equus
livenzovensis (24 %), southern elephant Archidiskodon
meridionalis (23 %), and camel Paracamelus alutensis
(13 %); bones of ostrich Struthio, giant rhinoceros
Elasmotherum, and extinct giraffe Palaeotragus are
also encountered (Titov, 1999, 2008; Bajgusheva,
Titov, Tesakov, 2001; Bajgusheva, Titov, 2004). The
existence of a hot and dry climate during the formation
of the fossiliferous horizons is also evidenced by the
mineralogical characteristics of their components and
by the presence of warm-loving freshwater mollusk
Bogatschevia tamanensis (Razrez..., 1976). According
to mollusk experts, the alluvium was formed during
the Upper Akchagyl (Rudyuk, 2003). The molluscan
data as well as the reversed magnetization of the entire
20-meter-thick Khapry alluvium (Tesakov et al., 2007)
point to a pre-Oldowan age of the sediments.

Based on the evolutionary stage of the field moles,
the community of rodents (Borsodia newtoni, Borsodia
arankoides, Mimomys reidi, Clethrionomys kretzoii,
Mimomys pliocaenicus) from the upper 15 m of the
Khapry alluvium, relates to the end of MN17 zone; in
magnetostratigraphic scale, it can be placed between
the upper boundary of the Reunion event and the
lower boundary of the Oldowan (Tesakov, 2004). The
presence of large mammals such as Canis cf. senezensis,
Nyctereutes megamastoides, Ursus cf. etruscus, Sus
strozzii, Libralces gallicus, Leptobos cf. etruscus
makes it possible to synchronize the Khapry fauna with
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mammal assemblages from Pueblo de Valverde, Saint-
Vallier, Senése, and Costa S. Giacoma. According to
recent data, all these faunas are located between the
upper boundary of the Reunion event and the lower
boundary of the Oldowan (Sotnikova, Bajgusheva, Titov,
2002; Torre et al., 1992; Roger et al, 2000; Channell,
Labs, Raymo, 2003; Guerin et al, 2004; Sinusia et
al., 2004). Thus the stratigraphic range of the Khapry
fauna distribution is confined by the terminal Middle
Villafranchian (2.1-1.97 Ma BP).

The artifact under study is the distal portion of the right
hind metapodium (metatarsus) belonging to the extinct
camel Paracamelus alutensis — a typical representative
of East European faunas in the terminal Pliocene (Fig. 3).
In total, over 200 bones of this animal were found in the
Khapry alluvium. As the morphological analysis of bone
remains has shown (Titov, 2003, 2005), Paracamelus
alutensis had a slender neck and gracile legs, resembled
the South American llama in proportions, and matched
the dromedary and the Bactrian camel in height. Compact
white quartz sand typical of the Khapry sediments has
been preserved within the medullary cavity. The bone was
possibly buried in this sand. This precludes the possibility
that the artifact could originate from horizons other than
the Khopry alluvium.

The examination revealed two types of damage of the
camel’s metatarsus (Fig. 4): (1) fractures — the proximal
epiphysis, the proximal end of diaphysis, and the largest
portion of distal epiphysis are absent; (2) chop marks
(Fig. 4, a, on the right) and cut marks (Fig. 4, a, on the
left) on the posterior surface of the metatarsus, at the distal
part of the diaphysis, on both sides.

The metatarsus surface shows two contrasting
types of microrelief: the general relief of the surface
and the relief of fracture surfaces. The entire surface
of the metatarsus fragment, with the exception of the
fracture surfaces, is covered with brownish-yellow
and rust-colored spots of patina. At the microlevel, the
general relief is characterized by a slightly rounded
and smoothed surface and by continuous burnishing
that resembles varnish and covers all elements of the
microrelief. Under relatively low magnification (x 10-20),
the polished surface is glossy (Fig. 5). The character
of burnishing points to a chemical origin (it covers
all minor depressions and cavities of the microrelief)
and suggests that it appeared after the bone had been
mineralized. This kind of chemical weathering is
typical of the Liventsovka bone assemblage, although
it normally affects minerals rather than bones. The
chemical weathering is overlaid by traces of mechanical
polishing which possibly occurred during the recent
laboratory examination of the artifact.

Fractures display microrelief of another sort. It has no
glossy areas or traces of chemical weathering. Visually it
is fresher; rust-colored spots of patina are absent.
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Fig. 3. Reconstruction of the extinct camel Paracamelus
alutensis (a) and its right hind metapodium (b). Drawing
by Mauricio Anton.

Fig. 4. Distal fragment of the right hind metapodium
of Paracamelus alutensis (ZIN No. 35676) with traces of
sawing/cutting (a, on the left) and chopping (a, on the right).

Fig. 5. Traces of burnishing over cut marks on the surface
of the mineralized bone.
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Chop and cut marks on the bone form two groups.
The left group (Fig. 4, a) contains at least seven traces
of sawing/cutting. Cut grooves have a V-shaped cross-
section. The marks run oblique to the long axis of the
bone. They were made by single and strong cuts directed
at the same angle (Fig. 6). The right group consists of at

Fig. 7. Chop marks on the Liventsovka metatarsus.

least nine traces of chopping. Grooves generally have
asymmetric V-shaped cross-sections. They run oblique to
the long axis of the bone and were made by gentle vertical
strokes (Fig. 7). The marks are wide, and their profile is
U-shaped in the central part and V-shaped in the ends.
Only one groove in the center of the group has other than
a V-shaped cross-section.

All groves are slightly rounded (prominent parts of the
microrelief are smoothed), which is typical of the whole
surface of the preserved diaphysis and metaphysis. The
thinnest and most shallow grooves, normally situated at
the ends of notches and cuts, are also smoothed.

Animal gnawing marks normally correspond to
grooves with U-shaped profiles. The morphology of such
marks depends on the size of the animal’s mouth, the
character of grasping the bone, and the bones’ shape and
size. Such gnawing marks are accompanied by isolated
dents which occurred when the tooth pressed into the
bone without sliding on its surface or leaving a U-shaped
groove. In addition, traces of carnivore teeth have a
symmetrically flattened profile and are located on both
sides of the bone (marks left by the lower and the upper
jaws). In our case, the reverse side of the bone bears no
evidence of gnawing (Fig. 4, ). Gnawing marks are also
absent on metatarsus’ lateral sides (Fig. 4, ¢).

We interpret the grooves described above as artificial
since they are V-shaped in cross-section, not uniform, and
resultant from different kinds of action — sawing/cutting
and chopping. In other words, their position, distribution,
and shape make it highly unlikely that they were left by
carnivore or rodent teeth.

Experimental data confirm this conclusion. Fresh
and dry bones were cut and chopped with a tool made
of silicified limestone (Fig. 8). Traces left by sawing
and cutting (Fig. 9) suggest that when fresh bone is
processed, the bifurcation of grooves at the ends (or,
much less frequently, at the beginning) results not from

Fig. 8. Silicified limestone chopper used in the
experiments.

Fig. 9. Experimental cuts on fresh bone made with
the silicified limestone chopper.
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Fig. 10. Experimental notch on dry bone made with
the chopper.

repeated cutting but from irregular movement and from
the curvature of the working edge. Chopping the dry bone
results in a massive destruction of the sides of the furrows
(Fig. 10), and when fresh bone is chopped, the destruction
is minor (Fig. 11, 12).

While the small-scale destruction of the edges of the
cuts has been obliterated by wear, the shape of the traces
and the absence of large facets of destruction suggest that
fresh bone was processed. In experiments with bones of
old animals and with dry bones, large facets appear
virtually always. Therefore the animal must have been
relatively young and the bone was relatively fresh.

Both groups of marks, then, result from processing a
fresh carcass with a single tool having a robust and sharp
working edge — probably a chopper or a large flake.

The metatarsal of a camel consists almost exclusively
of skin, tendons, and bone. The processing therefore was
not aimed at separating flesh. More likely, it was aimed
at severing tendons and separating the callous hoof.
The nature of the marks and their position in the lower
posterior part of the bone where the robust flexors of the
digits are situated (Fig. 13) support our interpretation.
The reason why hooves should be cut off is unclear. This
could be done either to facilitate the transportation of the
fleshy upper parts of the legs or to separate tendons from
the bone or even to skin the carcass.

The Liventsovka specimen suggests that the early
settlers of the Lower Don area successfully competed
with large carnivores living in the vicinity — the Etruscan
bear (Ursus cf. Etruscus), hyena (Pliocrocuta Perrieri and
Pachicrocuta brevirostris), caracal (Lynx issidorensis),
cheetah (Acinonyx cf. Pardinensis), and the saber-toothed
cat (Homotherium crenatidens).

As our study demonstrates, not only the shape of
the specimens but also the results of use-wear analysis
can be utilized to identify bone specimens processed by
humans and thereby to reconstruct human activities. In
an earlier study, traces of processing were detected on

Fig. 11. Experimental notches on crude fresh bone.

Fig. 13. Position of flexors of the digits on the metatarsus
of an extant camel.
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bones of extinct African ungulates from deposits dating
to 2.5 Ma BP (Heinzelin et al., 1999).

In sum, the context of the Liventsovka specimen, its
preservation, and the distinctiveness of cut marks indicate
the early appearance of humans in the Lower Don area.
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