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Abstract The arrival of modern humans into Europe, their
dispersal and their potential interactions with Neanderthals
are still in debate. Whereas the first appearance of anatomi-

cally modern humans in Western Europe seems to be well
understood, the situation is quite different for Eastern
Europe, where data are more scarce. The Buran-Kaya III site
in Crimea is of key importance to understand the coloniza-
tion of Europe by anatomically modern humans and their
potential contemporaneity with the last Neanderthal occupa-
tions. The new radiocarbon dated sequence shows that no
Neanderthal settlement existed after 39 ka cal BP and casts
doubt on the survival, as previously proposed, of Neander-
thal refuge zones in Crimea 28 ka BP ago (34-32 ka cal BP).
The human remains from Buran-Kaya III, directly dated to
32450 +250/-230 BP (layer 6-2) and 31900+/-220 BP (layer
6-1) (37.1-35.7 ka cal BP and 36.3-35.2 cal BP respec-
tively), represent some of the oldest evidence of anatomi-
cally modern humans in Europe in a unique well-
documented archaeological context (Gravettian). Further-
more, the specimens from layer 6-1 represent the oldest
Upper Palaeolithic modern humans from Eastern Europe
with evidence of post-mortem treatment of the dead.

Keywords Anatomically modern humans · 14C dates ·
Neanderthals · Crimea · Upper Palaeolithic.

Résumé L’arrivée des premières populations d’hommes
anatomiquement modernes en Europe et leurs interactions
avec les Néandertaliens font l’objet de nombreux débats. Si
cette histoire semble bien comprise en Europe occidentale, il
en est différemment en Europe orientale où la documentation
est plus parcellaire. Le site de Buran-Kaya III, en Crimée,
apparaît comme un site majeur grâce à l’apport de nouvelles
données chronologiques relatives aux dernières occupations
néandertaliennes, et à la présence de restes attribués aux
hommes anatomiquement modernes directement datés à
32450 +250/-230 BP (niveau 6-2) et 31900+/-220 BP
(niveau 6-1) (37,1-35,7 ka cal BP and 36,3-35,2 ka cal BP
respectivement). Les nouvelles datations radiocarbones
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montrent que les populations néandertaliennes n’étaient plus
présentes en Crimée après 39 ka cal BP et remettent en ques-
tion l’existence, qui était proposée jusqu’à alors, d’une zone
refuge pour ces populations en Crimée il y a 28 ka BP (34-32
ka cal BP). Par ailleurs, les restes humains de Buran-Kaya III
sont parmi les plus anciens hommes anatomiquement
modernes d’Europe orientale et, fait exceptionnel, dans un
contexte culturel bien documenté (techno-complexe grave-
ttien). Les individus de la couche 6-1 sont, en outre, les plus
anciens hommes modernes du Paléolithique supérieur d’Eu-
rope orientale à témoigner d’un traitement post-mortem
complexe des défunts.

Mots clés Hommes anatomiquement modernes · datations
14C · Néandertaliens · Crimée · Paléolithique supérieur.

Introduction

Knowledge about the populations who were living in Europe
during the first part of the Upper Palaeolithic (40,000-25,000
years ago) has recently made advances thanks to the discov-
ery of new anthropological remains and archaeological sites,
the building of a new chronological framework [e.g. 1-23]
and new palaeogenetic and palaeogenomic data [e.g. 24-32].
These new data and results have revealed high cultural, mor-
phological and genetic diversity, which coincides with the
presence of three distinct hominin taxa in Eurasia at the

beginning of the Upper Palaeolithic: “the last Neanderthals,
the Denisovans and the first anatomically modern humans”.

However, the arrival of modern humans in Europe, their
dispersal along with associated Early Upper Palaeolithic cul-
tural tradition(s) and their potential biological and/or cultural
interactions with Neanderthals are still in debate. Whereas
the first appearance and dispersal of anatomically modern
humans in Western Europe seems to be well understood,
the situation is quite different for Eastern Europe, where
data are more scarce.

The Buran-Kaya III site in Crimea, which has yielded a
rich Middle and Upper Palaeolithic archaeological sequence
(Figure 1) and many human remains in situ is a key site in
this respect [7,35-37]. Based on previous radiocarbon dating
of the Middle Palaeolithic layer (Micoquian, Kiik-Koba
type, layer B, 28.5 ka BP, i.e. 32.8-32.1 ka cal BP), Crimea
was often considered as the area showing the most recent
Neanderthal occupation in Eastern Europe [36,38,39].

An assessment of the human remains discovered at
Buran-Kaya III and the new chronological and environmen-
tal framework obtained for this site offer important insights
into the first modern human settlements in Europe. This site
is also important for the discussion of the possible chrono-
logical overlap between Neanderthals and modern humans
in this region.

The Buran-Kaya complex of sites is located in the eastern
part of Crimea, along the middle reaches of the Burulcha
river in the Belogorsk region (4 km south from the city of
Aromatne). Buran-Kaya III was discovered in 1990 by
A. Yanevich and excavated until 2001 by a team directed
by A. Yanevich (Palaeolithic to Neolithic layers) and
A. Marks (Middle and Early Upper Palaeolithic layers),
with the participation of V. Chabai, Y. Demidenko, K. Mon-
igal, M. Otte and Y. Yamada [35]. New fieldwork was con-
ducted by A. Yanevich and S. Péan (2009-2011).

Cultural context and settlement pattern in
Buran-Kaya III

More than 28,000 lithic remains were discovered in the
Gravettian layers 6-2, 6-1 and 5-2 during the 2001 field sea-
son [40,41]. Retouched tools represent 5.1%, 3.7% and 3.2%
of the lithic assemblage for layers 6-2, 6-1 and 5-2, respec-
tively. They exhibit a broad spectrum of tool types (e.g. bur-
ins, end-scrapers, backed microliths). Within the retouched
group there is a high proportion of microliths (74.6%, 87.2%
and 77.1% for layers 6-2, 6-1 and 5-2 respectively), which
are an important component of the Gravettian Complex (Fig-
ure 2). The attribution of these layers (6-2, 6-1 and 5-2) to
the Gravettian tradition is free from material sedimentary
overlap, as shown by the sedimentological and stratigraphic
studies conducted during the 2001 and 2009 field seasons.

Fig 1 Stratigraphic framework of Buran-Kaya III. Infographics S.

Puaud modified from [44]. Cadre stratigraphique du site de Buran-

Kaya III / Infographie S. Puaud modifié d’après [44]
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There is continuity in the stratigraphic sequence from the
lower layers (Aurignacian technocomplex: 6-5, 6-4, 6-3) to
the upper layers (Gravettian technocomplex: 6-2, 6-1 and 5-
2). In layers 6-2, 6-1 and 5-2, the lithic industries exhibit a
high percentage of microliths (more than 80%) and some
microgravettes (Yanevich, 2014 [41]), which are consistent
with the Gravettian technocomplex. Furthermore, lithic arte-
facts commonly associated with the Aurignacian techno-
complex, such as Dufour and pseudo-Dufour blades [41],
which are present in the immediately underlying layers 6-
3, 6-4 and 6-5, were not observed in layers 6-2, 6-1 and 5-
2, further supporting the technical attribution of the lithics
from these layers to the Gravettian.

The main raw material is a high-quality black or grey
flint, whose main source is located 10-20 km north-
north-east of the site. The lithic industry of layers 6-2, 6-1
and 5-2, which is attributed to the Gravettian tradition, seems
to reflect a pattern of either long-term occupation or recur-
rent settlement episodes. All phases of lithic exploitation are
present, including several completely reduced cores and a
high proportion of débitage, as well as production and re-
sharpening of formal tools.

Regarding the bone industry, more than 60 bone tools
have been discovered in layers 6-2, 6-1 and 5-2, including
projectile points, awls, arrowheads, and assegai points [41].
The absence of waste from their manufacture indicates that
the bone industry was imported. In combination with the
zooarchaeological data [42], this evidence with suggests a

pattern of recurrent short-term occupation, for example for
seasonal hunting or temporary butchery camps. This may
have been associated with the procurement and processing
of small or medium-sized mammals, such as Saiga antelope,
which is the main game species found at Buran-Kaya III.
Red fox, polar fox and hare were also eaten and their fur
removed and used [42]. Several personal ornaments made
of mammoth ivory have been identified in layer 6-1 (study
undertaken by Martina Lázničková-Galetová). The absence
of this taxon in the faunal spectrum of the layer suggests that
these items were also imported.

Sedimentological and palaeoecological
contexts

The sedimentological infill is made up of diamicton layers
with a small amount of sandy or loamy matrix with slightly
rounded or angular autochthonous limestone fragments.
These lithostratigraphic facies suggest that this sequence
was formed in a periglacial environment corresponding to
a cold and a dry period, with more temperate conditions
between layer 6-2 and layer 6-1 illustrated by a thin sandy
clay [43]. Analyses of the sedimentological data and faunal
remains show that from the Aurignacian layer 6-4 to the
lower Gravettian layer 6-2, the climate was cold and dry, in
an open steppe environment, probably without forested
areas. In the three Gravettian layers (6-2, 6-1, 5-2), the
same mammalian taxa are predominant: saiga antelope,
hare, and red and polar foxes [42,44]. In layers 6-1 and 6-
2, the faunal assemblage shows the most diversified spectra
in the stratigraphic sequence, with reindeer and woolly rhi-
noceros present in layer 6-1 and marmot in layer 6-2. This
was followed by a cold event, during which the climate
became drier and cooler with less contrast between seasons.
The environment was open, with a few small wooded areas
around the site: brown bear, wild cat, red deer and mustelids
[44] are present. The sedimentological data with the occur-
rence of wild cat and brown bear show that the bottom of
layer 6-1 is marked by a wet event [42]. The palynological
[45, 6] and micromammal analyses reveal a steppe environ-
ment with a climate evolving towards increasing aridity, in a
similar pattern to that recorded in the mammalian sequence.
It is interesting to note that the status of several species dif-
fers between archaeological layers: for instance, the status of
red deer is symbolic in layer 6-2 (two perforated red deer
canines) and nutritional in the upper layers 6-1 and 5-2
[42]. The relatively continuous recurrent settlements in the
Buran-Kaya III rock shelter can be linked to the particular
location of the site in a transitional area between the steppes
and the Crimean Mountains, where different biotopes would
occur: steppe, forest along the river bank and plateau.

Fig. 2 Lithic industry from Buran-Kaya III, layer 6-1, modified

from [41] / Industrie lithique de Buran-Kaya III, couche 6-1, mod-

ifié d’après [41]
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Chronological context: new data

A new chronological framework (Table 1) has recently been
proposed [44]. Several AMS 14C dating studies were under-
taken in three laboratories: Groningen University (J. Van der
Plicht), Laboratoire des Sciences du Climat et de l’Environ-
nement, Gif-sur-Yvette/Saclay (H. Valladas) and Oxford
University (A. Stuart). Seven bones were crossed-dated
(i.e. analysed in two laboratories) [44]. The coherence of
the results with the stratigraphic sequence reinforces the reli-
ability of the chronological framework of Buran-Kaya III.
The Late Middle Palaeolithic settlements (Micoquian, layer
B) range from 35,390 +290/-270 to 37,700 ± 900 BP
(43,545 and 39,520 cal BP) [44]. These new 14C dates [44]
show that no Neanderthal settlement existed after 39 ka cal
BP, and cast doubt on the survival, as previously proposed,
of Neanderthal refuge zones in Crimea until 28 ka BP
(28,520 ± 460 BP (OxA-6674) and 28,840 ± 460 BP

(OxA-6673), i.e. 31.4-33.9 ka cal BP [36, 38]). Recent
papers on the Neanderthal disappearance [19] and the Nean-
derthal refuge zones claimed in Zaffaraya (Spain) [17], Vin-
dija (Croatia) [47], Mezmaiskaya and Ortvale Klde (north-
ern and southern Caucasus) [14,48] came to the same
conclusions.

Two human cranial fragments from the Gravettian layers
were dated to 32,450+250/-230 BP, i.e. 37.1-35.7 ka cal BP,
in layer 6-2 (GrA-50457) [44] and 31,900+240/-220 BP,
i.e. 36.3-35.2 ka cal BP, layer 6-1 (GrA-37938) [43]. The
Gravettian specimens from Buran-Kaya III, together with
Peştera cu Oase in Romania (Oase 1: 34,290 +970/-870 BP,
i.e. 36.47-41.07 ka cal BP, GrA-22810, [2]) and Kostenki in
Russia (Kostenki 14: 33,250 +/-500 BP, i.e. 38.68-36.26
ka cal BP [5]), represent the earliest occurrences of anatomi-
cally modern humans in Eastern Europe. We can note the
later occurrence of anatomically modern humans in Western
Europe, as in Goyet Q116-1 (30,880 +170-160 BP,

Table 1 New 14C dates of the Buran-Kaya III sequence (from layer B to 5-2), modified from [44]. The dates were calibrated using

OxCal v4.3.2 software based on the IntCal13 calibration data set [56]. The calibrated dates are rounded to 5. # : the fox bone is consid-

ered as intrusive in the stratigraphy.* GrA_53939 is considered as an outlier [44] / Nouvelles datations Carbone 14, site de Buran-Kaya

III (niveau B à 5.2), modifiées d’après [44]. Calibration à partir du logiciel OxCal v4.3.2 sur la base de la calibration IntCal13 [56].

Calibration arrondie au 5 le plus proche. # : le spécimen de renard est considéré comme intrusif dans la stratigraphie * GrA_53939 est

considérée comme une donnée aberrante [44].

Laboratory Code Layer Culture Species 14C

(BP)

σ (+) σ (-) C/N cal BP (2 σ)

low high

OxA-25670 4 Swiderian Saiga tatarica 10040 45 45 3.4 11765 11325

GrA-50461 Saiga tatarica 10010 60 60 - 11755 11270

GifA-11219 / SacA-25135 10050 70 70 11945 11275

GrA-47316 5-2 Gravettian Mammal 30100 180 170 3.6 34530 33820

GifA-11222 / SacA-25139 33790 880 880 40345 36140

GifA-80186 / SacA-12265 Vulpes vulpes # 24070 260 260 3.5 28665 27700

GrA-53942 6-1 Saiga tatarica 29640 170 160 3.3 34110 33515

OxA-25669 32200 450 450 37530 35100

GifA-10021 / SacA-19018 Cervus elaphus 31320 820 820 3.3 37560 33870

GifA-11216 / SacA-25133 Saiga tatarica 31530 670 670 3.4 37245 34170

GrA-37938 Homo sapiens 31900 240 220 3.3 36310 35240

GrA-50460 6-2 Saiga tatarica 29440 190 180 3.3 34010 33225

GrA-50457 Homo sapiens 32450 250 230 3.1 37110 35725

GrA-40485 6-3 Aurignacian Equus cf.caballus 34050 260 240 3.3 39195 37860

GifA-80181 / SacA 12260 34910 950 950 3.3 41670 37350

GrA-53939* Saiga tatarica 29040 180 170 3.5 33670 32780

GifA-11221 / SacA-25138 Saiga tatarica 32740 780 780 - 38860 35170

GrA-48399 6-4 Saiga tatarica 31250 2450 1880 - 43430 31135

GifA-11220 / SacA-25137 33350 830 830 - 39730 35770

GrA-47318 6-5 Saiga tatarica 32800 230 210 3.3 37700 36205

GifA-11217 / SacA-25134 35900 1100 1100 42500 38490

OxA-25879 B Micoquian Saiga tatarica 37700 900 900 3.2 43545 40520

GrA-47319 Saiga tatarica 35590 290 270 3.3 40950 39520

GifA-11218 / SacA-25135 36500 1200 1200 3.3 43120 38775
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i.e. 35.16-34.43 ka cal BP, GrA-46175 [49]), in Russia as in
Sunghir (Sunghir SI: 28,890 +/- 430 BP, i.e. 33.87-31.77 ka
cal BP, OxA-X-2464-12; Sunghir SII: 30,100+/-550, i.e.
35.28-33.18 ka cal BP, OxA-A-2395-6; Sunghir SIII: 30,000
+/-550 BP, i.e. 35.15-33.3 ka cal BP, OxA-X-2395-7; Sun-
ghir SIV: 29,820 +/- 280 BP, i.e. 34.48-33.49 ka cal BP,
OxA-X-2462-52 [5 50]) and in the Czech Republic as in
Dolní Věstonice (Dolní Věstonice 16, associated with the
Gravettian tradition: 25,740 +/-210 BP (on charcoal), i.e.
30.57-29.390 ka cal BP, GrN-15277 [51]). Although radio-
carbon dates older than 30 ka BP are mostly associated with
the Aurignacian (e.g. [9,37,52]), other Gravettian settle-
ments of this age are known, as for example in Moldova V,
layer 5, Ukraine (29,650 +/- 1,1320 BP [53]), Willendorf II,
layer 5, in Austria (30,500 +900-800 BP [54]), and Obła-
zowa cave in Poland (31,000 +/- 500 BP [55]).

Human remains

Among the sites located in the northern Black Sea region and
yielding Middle to Upper Palaeolithic archaeological layers,
Buran-Kaya III and Siuren I in Crimea (where a molar was
discovered in Unit G [57]) are the only ones that have
yielded anatomically modern human remains (Figure 3).

Crimea is also well-known for having particularly abundant
Neanderthal remains (Kiik-Koba 1 and 2, e.g. [58-60]; Zas-
kal’naya V and VI [60,61], as well as Middle Palaeolithic
industries that are usually attributed to Neanderthal occupa-
tion (e.g. [37,62-64]).

At Buran-Kaya III, two hundred human remains were dis-
covered in three well-documented Upper Palaeolithic layers
(6-2, 6-1, 5-2), which are securely attributed to the Gravet-
tian cultural tradition. Here we report the main results we
obtained for layer 6-1, which yielded the richest assemblage
in terms of the number of human remains (NR=164), the
number of individuals (MNI=5) and anatomical parts.
These remains mostly consist of cranial parts (NR=114)
and teeth (NR=41, Table 2), representing 94% of the
remains, whereas the postcranial skeleton is only represented
by the remains of nine hand phalanges. At least 5 individuals
have been identified on the basis of dental remains [5-
9[years old; [10-14[ years old; [15-19[years old; [20-24[
years old and more than 30 years old [65].

The bones are highly fragmented with 45% of remains
less than 2cm in size, 48% between 2 and 5cm and only
7% larger than 5cm. Due to this fragmentation, associated
with the treatment of the dead (see below), taxonomical allo-
cation can only be undertaken with the permanent teeth and
the best preserved bone (occipital bone fragment BK3-55).

Fig. 3 Map of Middle and Upper Palaeolithic sites in Crimea with locations of Neanderthal and anatomically modern human remains,

infographics S. Puaud /Carte des sites dates du Paléolithique moyen et supérieur de Crimée, localisation des sites où ont été découverts

des restes d’hommes anatomiquement modernes et de Néandertaliens, infographie S. Puaud.
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A series of morphological and metrical features distin-
guishes these human remains from Neanderthals. The dental
remains exhibit traits that occur more frequently in anatomi-
cally modern humans than in Neanderthals, namely the sym-
metry observed in the occlusal outline, the lack of a well-
developed metaconid and a transverse crest on the lower
premolars; the lack of shovelling, labial convexity and the
presence of well-developed lingual tubercles on the upper
first incisors; the lack of a well-developed mid-trigonid
crest and a large anterior fovea on the lower molars. More-
over, the occipital bones (e.g. BK3-55) do not present an
occipital “bun” or a bilaterally transverse torus, which are
considered as Neanderthal traits. Based on this combination
of morphological features, the human remains from layer 6-1
at Buran-Kaya III are attributed to anatomically modern
humans [43] (Figure 4, Table 3).

Based on the study of enamel dental hypoplasia (a non-
specific biomarker), the health of these individuals was good
[65]. Physiological stress occurs only in the youngest indi-
viduals in their early childhood (~3 years). The observations

on the Buran-Kaya III materials are consistent with previous
studies documenting the low frequency of enamel hypopla-
sia during the Early Upper Palaeolithic [67-71]. Our results
confirm the low occurrence of dental pathologies, such as
caries, as well as low levels of physiological stress during
this period [65] (Figure 5).

Reconstruction of the human diet

The isotopic analyses of bone collagen from the human indi-
viduals revealed a diet mainly based on terrestrial resources
with a preponderant role of mammoth meat in the protein
intake (Figure 6), which contrasts with the zooarchaeologi-
cal record [72]. Saiga antelope was found to be the dominant
species in the mammalian assemblage at the site, while
mammoth is only represented by one ornament at this site,
which was dedicated to butchery activities and saiga ante-
lope hunting over short periods of time [42]. Besides meat
consumption, the plant component of the diet was higher
than the 20% estimated for the late Neanderthals at the Spy

Table 2 Number of deciduous and permanent teeth / Dénom-

brement des dents déciduales et permanentes

Lower dentition Upper dentition

di1 di1 1

di2 di2

dc 1 dc 1

dm1 dm1 1

dm2 1 dm2

Indet deciduous teeth 1

I1 2 I1 3

I2 3 I2 1

C 4 C 1

P3 2 P3 2

P4 2 P4 1

M1 1 M1 3

M2 3 M2

M3 1 M3 2

Indet permanent teeth 4

Table 3 Table of frequency of the dental traits recorded. Comparative data from [66] / Fréquences des caractères morphologiques

dentaires. Données de comparaison [66].

Neanderthals European Early Modern

Humans

Buran-Kaya III

Shovelling Upper First Incisor 91.7% (22/24) 50% (6/12) 0% (0/3)

Labial convexity Upper First Incisor 95.8% (23/24) 50% (6/12) 0% (0/3)

Lower First Molar. Mid-trigonid Crest 93.5% (29/31) 0% (0/24) 0% (0/1)

Lower First Molar. Well-developed anterior fovea 88.6% (31/35) 52.6% (10/19) 0% (0/1)

Lower Second Molar. Well-developed anterior fovea 96.2% (25/26) 4.2% (1/24) 0% (0/1)

Fig. 4 Example of dental remains from layer 6-1. From left to right:

a) right first upper incisor #137; b) right lower second molar #149;

c) right lower second premolar #133. Scale bar = 1cm, modified

from [43] / Exemple de matériel dentaire de la couche 6-1,

de gauche à droite : a) première incisive supérieure droite #137,

b) deuxième molaire inférieure droite #149, c) deuxième prémolaire

inférieure droite #133, échelle 1 cm, modifié d’après [43]
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site in Belgium [73]. This suggests higher availability of
plant resources in the context of Buran-Kaya III at a more
southerly latitude. Interestingly, significant consumption of
mammoth was inferred from the isotopic signature of late
Neanderthals in western Europe [74,75], suggesting that
this species had an important role in human subsistence in
Europe over time and space.

Anthropic modifications

Among the human remains from layer 6-1 (2001, 2009 and
2010 field seasons), only a few bones (NR=14) exhibit human
modifications, such as cut marks. Their morphology, location
(in relation to muscle insertions) and distribution suggest two
different processes: scalping evidenced on fronto-parietal
fragments and disarticulation of the occipital and temporal
bones (Figure 7). Three anthropogenic actions on human bod-
ies can be hypothesized to explain the occurrence of these cut
marks on several human remains: dietary and non-dietary
cannibalism, or mortuary practices. In order to test these
hypotheses, we undertook comparative taphonomical analy-

ses between the saiga antelope (the main game species) and
the human remains, including the spatial distribution of the
remains, skeletal representation and surface bone modifica-
tions. Our results show that the two taxa were not processed
in the same way, and that the human skulls were intentionally
selected in association with post-mortem treatments of
the dead [43,76]. Consequently, the hypothesis of dietary

Fig. 5 Labial view of enamel hypoplasia in the dental sample

from layer 6-1 at Buran-Kaya III. a) and d) lower canine # 152;

b and e) lower second incisor # 138, c) and f) upper canine #134.

Top: overall view a, b, c; bottom: detailed view d, e, f. The arrows

indicate the location of the hypoplasia, modified from [65] / Hypo-

plasie linéaire de l’émail dentaire, vue labiale. a) et d) canine infér-

ieure #152 ; b) et e) deuxième incisive inférieure ; c) et f) canine

supérieure #134. En haut, vue générale a, b c, en bas, vue de détail

d, e, f. Les flèches indiquent la position des hypoplasies, figure

modifiée d’après [65]

Fig. 6 Measured δ13Ccoll and δ15Ncoll values of herbivores (hare,
horse, mammoth, saiga and red deer, in green) and anatomically

modern humans, fox and wolf from layers 6-1 and 6-2 of Buran-

Kaya III (in red), modified from [72]. The values are given in Table

2 in [72] / Données δ13Ccoll and δ15Ncoll des couches 6-1 et 6-2

du site de Buran-Kaya III, herbivore en vert (renard, cheval, mam-

mouth, antilope saiga, cerf) et hommes anatomiquement modernes,

renard et loup en rouge, modifiées d’après [72]. Les données sont

illustrées dans le tableau 2 dans l’article de D. Drucker et collabor-

ateurs [72]

Fig. 7 Locations of the cut marks on the exocranial surface

of a human right temporal bone #56, layer 6-1. / Localisation

des traces de découpe sur la surface exocrânienne, os temporal

droit humain #56, couche 6-1.
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cannibalism (as defined by Villa and collaborators [77]) is not
supported by the data from Buran-Kaya III. Ritual cannibal-
ism or a specific mortuary practice, such as post-mortem dis-
articulation of corpses for secondary disposal, are proposed as
alternative scenarios. In addition, the presence of personal
ornaments reinforces the hypothesis of symbolic behaviour
and/or a specific ritual for these Gravettian individuals
[43,76]. This represents the oldest evidence (at 36.9-35.5 ka
cal BP) of complex treatment of the dead by anatomically
modern humans in eastern Europe.

Anthropic treatment of human remains has been docu-
mented in modern humans in both the Aurignacian (e.g. per-
forated teeth (Brassempouy [78]); cut marks (Mladeč [79],
La Crouzade [80], Les Rois [81]), burned bones and perfo-
rated teeth (Isturitz [78,82])) and Gravettian contexts (e.g.
perforated teeth (Abri Pataud, layer 5 [83]; grooved teeth
(Les Vachons [84], Dolní Věstonice [85])). In Western Eur-
ope, the most common funeral practice associated with the
Gravettian techno-complex is primary burial. In most cases,
the dead, whatever their age and sex, were deposited in the
ground, with some ochre, objects and ornaments [86]. How-
ever, primary deposits of the body followed by a selection of
bones for secondary burial, as observed in the Gravettian
layer 6-1 at Buran-Kaya III, is also described in other
Gravettian contexts, such as in layer 2 (21,800 +/- 90 BP-
22470 +/- 90 BP, i.e. 25.85-27.12 ka cal BP) from the Abri
Pataud [87] or in the Abri de Fournol (A. Morala, com.pers).
It therefore seems that there was some diversity in mortuary
practices during the Gravettian.

Conclusions

Buran-Kaya III in Crimea is a key site for our understanding
of the colonization of Europe by anatomically modern
humans, as well as to assess their potential contemporaneity
with the last Neanderthal populations in this region. The new
radiocarbon dated sequence [44] casts doubt on the survival,
as previously proposed, of a Neanderthal refuge zone in
Crimea until 28 ka BP ago (35-32 ka cal BP), and shows
that no Neanderthal settlement occurred after 35.6 ka BP
(39 ka cal BP). The settlement of anatomically modern
humans associated with the Gravettian layers of Buran-
Kaya III occurred under interstadial climatic conditions,
which became progressively cooler and drier through the
period of occupation [44]. The open and steppe-like perigla-
cial environment, locally featuring a transition zone between
steppes and mountains, provided a diversified faunal spec-
trum. Gravettian subsistence activities in Buran-Kaya III
were mostly based on the use of Saiga antelope [42] during
recurrent short-term occupation, for example for seasonal
hunting or temporary butchery camps.

The human remains unearthed from the Upper Palaeo-
lithic layers have been directly dated to 37.8-36.5 ka cal
BP (layer 6-2 [44]) and 36.9-35.5 ka cal BP (layer 6-1
[43]). They are among the oldest direct evidence of anatomi-
cally modern humans in Europe in a well-documented
archaeological context (Gravettian sensu lato), which is
quite unique [43,44] (Figure 8). Based on taphonomical
observations, the specimens from layer 6-1 represent the old-
est Upper Palaeolithic modern humans from Eastern Europe
with evidence of post-mortem treatment of the corpses.
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Fig 8 Map of the earliest anatomically modern humans directly

dated by AMS 14C (uncal BP) and their cultural context: Buran-

Kaya III [43,44], La Crouzade [80], Koskenti 14 [5], Mladeč
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89] / Localisation des plus anciens restes d’Hommes anatomique-
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