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Abstract. In this paper, we present the results of the craniometric study of Afanasievo
and Chemurchek (Khemtseg or Hemtseg) archaeological cultures from the territory of
Mongolia. Male crania of the Afanasievo culture from the central regions of Mongolia are
characterized by a proto-European complex of traits of Eastern European origin. Among the
groups of the Afanasievo culture of south Siberia, they are most similar morphologically
to the series of crania from the transboundary region of the southern Altai. For the first
time, we analyzed the craniological materials of the Chemurchek culture from the Early
Bronze Age in Western Mongolia. Our study revealed a significant morphological difference
between the Chemurchek culture population and the earlier Afanasievo culture population
of South Siberia and Central Asia. From an anthropological perspective, the Chemurchek
culture population is characterized by Asian features. They share close similarities with the
populations from the northern regions of Mongolia during the Neolithic period. Additionally,
they also bear resemblance to the populations of Serovo and Glazkovo cultures from the
Circumbaikal region during the Neolithic-Bronze Age periods. We have noticed a certain
similarity in the physical characteristics of early Bronze Age populations from south Siberia
and central Asia. This similarity may indicate a common ancestral background among
these populations. The range of physical diversity among ancient populations in Mongolia
encompasses the entire spectrum of variation seen in the northern part of Eurasia during
the Neolithic and early Bronze Ages, concerning the main ethnic and genetic lineages of
humankind.
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“MoHeonbekutl 20Cy0apCmeEeHHbLL YHUBEPCUMEN!
Mouneonus, ¥Ynan-bamop

*Tiomencrutl nayunwiti yenwmp CO PAH
Poccuiickaa @edepayus, Tromens

AHHOTanus. B pabote mmpeacTaBIeHbI pe3yabTaTbl KPAHHOMETPUIECCKOTO HCCIICTOBAHUS
MarepuanoB adaHaCbeBCKON M YeMYPUYCKCKOU KyIbTYp C TEPPUTOPUHU MOHTOJIHH.
Myskckue yeperna adaHacbeBCKON KyJIbTYphI U3 IICHTPAIbHBIX PaiOHOB XapaKTepU3yIOTCs
IIPOTOEBPOIEOUIHBIM KOMILIEKCOM IIPU3HAKOB BOCTOYHOEBPOINEHUCKOTO IPOUCXOKICHHUS.
Cpenu rpynn adanacseBckoil KyapTypsl FOxxHOM Cubupu oHM MOP(HOIOTHIECKHU
HanboJee CXOJHBI C CEpHEH YeperoB TPAHCTPAHUYHOTO PETHOHA IOXKHON 4acTH AMTasl.
BrnepBble u3yueHbl KpaHUOJIOTHYECKUE MaTepUaibl YeMYPUEKCKON KYIbTYPhI DIIOXU
panHell OpoH3bl 3anmagHoi MoHronuu. BelsiBiIeHB! Oonbline Mopdosioruiyeckue
pa3auuus ¢ NPeAlIeCTBYIONMM HaceleHueM adaHachbeBCKOM KynbTypbl FOxHOM
Cubupu u llenTpansHoit A3uu. AHTPOIOJIOTHYECKHI TUI JIOACH YeMypPUEeKCKOM
KyJIbTYypBl XapaKTepU3yeTCsl MOHTOJIOUAHBIMU ocoOeHHOCTsIMU. Hanbomee cxonHsbl
C YEMYPUYEKCKUM HACEJIEHUEM IIOIYJISILUMY CEPOBCKOM U INIA3KOBCKOM KyJIBTYp HEOIHUTA-
6pon3bl L{upkymOaiikanbCKOTO pETHOHA, a TaKXKe MEPHO0JIa HEOIUTa U3 CEBEPHBIX
paiionoB Mouronuu. OnpeneaeHHy0 MOP(POIOTHIECKYI0 OIM30CTh TAKKE MPOSBISIOT
HOCHUTEIHN apXe0JOTHUECKUX KYJIBTYp paHHel OpoH3sl rora Cubupu u LienTpanbHoit A3uu.
AHTpomnonornueckoe pasHooOpasue APEBHUX MOMYISAIUI Ha TeppUTOpUH MOHTOINH
10 OTHOLIEHUIO K OCHOBHBIM PAaCOT€HETUYECKUM CTBOJIaM YEJIOBEUECTBA OUEHb BEIIUKO,
1 (PaKTHUECKH OXBATHIBACT BCIO MEXKIOMYISIIIMOHHYIO H3MEHUNBOCTh CEBEPHON 4acTH
EBpasum 510X HeoduTa U paHHEeH OPOH3BI.

KnarwueBbie caoBa: MoHTOIUS, d1I0Xa paHHEH OpoH3bl EBpasuu, KpaHHOMETPHS,
a(aHaChEeBCKas KYJIBTypa, YeMYPUCKCKUH KYJIBTYPHBIA (DCHOMEH.

Hayunas cnenmanpuocts: 5.10.1. Teopust u ucropust KyabTypbl, HICKycCTBa; 5.6.3.
Apxeonorus.
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Introduction

On the territory of Mongolia, the Eneolithic
and Early Bronze Age are represented by the
Afanasievo and Chemurchek (sometimes referred
to using the Mongolian Khemtseg or Hemtseg
and the Chinese Qiemuergieke or Shamirshak)
archaeological cultures (Kovalev, 2011; 2017,
2022; Earliest Europeans ..., 2015; Taylor et
al.,, 2019; et al.,). The area of distribution of the
Afanasievo culture from the end of the 4th — to
the first half of the 3rd millennium BC covers
the Altai-Sayan highlands, East Kazakhstan,
Xinjiang, to the Tien Shan in the south, and up
to the Khangai mountain range in Mongolia
in the east (Vadetskaya et al., 2014; Kovalev
2019; Honeychurch et al.,, 2021). With the
emergence of the Afanasievo culture in the
interior regions of Asia, copper metallurgy,
the kurgan tradition of burials, and ruminant
pastoralism developed (Ibid; Polyakov, 2022),
which is confirmed by the paleogenetic study
of domestic sheep (Hermes et al., 2020). In
addition, with the arrival of the Afanasievo
culture deep in central Asia, a new proto-
European population had spread, contrasting
with the intermediate morphologically European-
Asian local populations (Khokhlov et al.,, 2016).
The Afanasievo cranial series from the Altai
and the Minusinsk Basin closely resemble the
craniological materials from the Eneolithic-
Bronze Age of the south of Eastern Europe,
territorially from the Dnieper to the Urals, and
among them, remarkably similar with the Early
and early Middle Bronze Age groups from the
steppes and forest-steppes of the Volga-Urals
(Ibid). Paleogenetic studies also have confirmed
a West Eurasian origin of Afanasievo populations

and have shown that the gene pools of the
Afanasievo populations, including those from
the territory of Mongolia (Allentoft et al., 2015;
Hollard et al., 2018; Narasimhan et al., 2019) are
similar to those of the Yamnaya culture groups
from the steppes of Eastern Europe (Jeong et al.,
2020; Wang et al., 2021).

The origin of the Chemurchek culture
from the territory of Western Mongolia, north-
ern Xinjiang, and Eastern Kazakhstan, is con-
troversial. According to one of the hypoth-
eses, its formation in the western foothills of
the Mongolian Altai, no later than the middle
of the 3rd millennium BC, is associated with
the transcontinental migration of population
groups from Western Europe, initially from
the territory of modern France (Kovalev, 2011;
2022). At the same time, the significant influ-
ence and chronological continuity of the vast
suite of cultures such as Okunevo from South-
ern Siberia and the Elunin from Altai and
Eastern Kazakhstan are emphasized with the
Chemurchek culture (Kovalev, 2017). Accord-
ing to another point of view, archaeological cul-
tures from the Early Bronze Age of the Sayan-
Altai are synchronous, and closely related
within a single Okunevo-Chemurchek commu-
nity. This community included the territories
of East Kazakhstan, Xinjiang (Qiemuergicke
culture), Mongolia (Khemtseg culture), Tuva
(Chaa-Khol culture), Altai (Karakol culture),
and the Minusinsk Basin (Okunevo culture)
(Lazaretov, 2017). The population groups of
these cultural formations are branches of a sin-
gle powerful migration flow that swept the ter-
ritories previously occupied by the Afanasievs
at the end of the 1st half — to the middle of the
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3rd millennium BC (Ibid). The anthropologi-
cal structure of archaeological populations in
the south of Western and Southern Siberia of
this period is determined by the interaction of
the migrant (western) and local (Asian) anthro-
pological components for each of the cultural
formations with intermediate European-Asian
craniological characteristics. Typologically,
the European component in the population
structure of the Okunevo culture of Southern
Siberia, the Elunin, the Krotov, and the Samus
cultures from the forest-steppe and steppe
Ob-Irtysh regions differs from the Afanasievo
population (Solodovnikov, 2006) and possibly
represents the next, relatively “rarefied” wave
of ancient Europeans.

Anthropological study of the early stages
of the Bronze Age in Mongolia, until recently,
was limited to the study of two crania exca-
vated at the Afanasievo burial ground Shatar-
Chulu in the southwestern foothills of Khangai
Mountain in central Mongolia in the 1970s.
The craniometrical study of those male crania
revealed their proto-European affiliation and
showed their similarity with the same cultur-
al population of the Altai Mountains and the
Minusinsk Basin (Tumen, 1978; Mamonova,
1980; Alekseev et al.,, 1987). In anthropolog-
ical publications, they are erroncously pub-
lished as originating from Western Mongolia,
but in fact, this burial ground is in the central
regions of the country, which confirms the con-
clusion about the penetration of ancient Euro-
peans deep into Central Asia. These materials
formed the basis for the hypothesis about the
initial European population settled in the west-
ern regions of Mongolia and the steppes along
the Yenisey. They also suggest the existence of
an independent center for the formation of the
European anthropological features in the east-
ern steppe regions of Eurasia before Afanasievs
(Alekseev, 1981). However, the craniological
series from the pre-Afanasievo period with an
intermediate Asian-European anthropological
appearance discovered in the northern foothill
(Dremov, 1980; 1997) and mountainous (Chiki-
sheva, 2000; 2012) regions of Altai-Sayan re-
jected the previously held hypothesis.

In recent years, a vast number of archae-
ological monuments, including burial grounds

and other sites from the Early Bronze Age,
have been discovered in Mongolia as a result
of an extensive archaeological survey. Exca-
vation of burials belonging to the Afanasievo
and Chemurchek cultures of the Early Bronze
Age in the western region of Mongolia has
yielded a new set of human remains that can
be an essential source for studying the popula-
tion history of this historical period. In this re-
search, we aim to use craniological analysis to
provide clarity on the anthropological structure
and ethnic background of the individuals who
resided in western Mongolia during the Early
Bronze Age.

Materials and methods
Cranial materials used in the present study

In this research, we examined human
skeletal remains of Afanasievo and Chemur-
chek cultures from Early Bronze Age burials
found in western and central Mongolia. These
remains are currently stored in the Laboratory
of Bioarchaeology at the National University of
Mongolia, as well as in the Institute of Archae-
ology at the Mongolian Academy of Sciences.
The materials were excavated by Mongolian
and Russian archaeologists (Volkov V.V,
Kovalev A. A., Erdenebaatar D., Tishkin A. A.,
Turbat C.) in different years.

The materials from the Afanasievo culture
utilized in this study include crania from the
Shatar-Chulu site in the Khangai mountains,
central Mongolia, and Khuurai gobi (Kurgak
govi) site in the Altai Highlands, western Mon-
golia.

The crania of two individuals excavated
from graves 2 and 3 at the Shatar-Chulu site
had been measured and published previously by
several researchers (Tumen, 1978; Mamonova,
1980; Alekseev et al.,, 1987). However, there
were significant variations in the craniometric
measurements and averages published by dif-
ferent authors. Therefore, the two male crania
were re-examined at the Laboratory of Bioar-
chaeology, National University of Mongolia to
get a more accurate assessment. It was found
that the variations in observations were due to
slight differences in methodology, inaccura-
cies in measurement scales, and some damage
to the skeletal material. Some skull fragments
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were lost, which contributed to these discrep-
ancies. Therefore, the average size of the male
crania found at the Shatar-Chulu burial ground
of Afanasievo, should be viewed as conven-
tional, taking into account these factors and
measurements reported in previous studies.

Two crania — an adult male and young
child (~6 year old), found from the Kurgan 1 at
Khuurai gobi (Kurgak govi) in the Altai High-
lands were also examined in this study. These
crania were included in the Southern Altai Af-
anasyev series.

The Chemurchek culture series from
western Mongolia includes cranial materials of
medium preservation from the burial grounds
of Khul Uul, Khundii Gobi, Khurgan Gobi,
kurg. 2 (Kovalev and Erdenebaatar, 2014a),
Khulagash, Bayan-Ulgi aimag (Kovalev et al.,,
2020), and poorly preserved materials from the
burials of Yagshiin hodoo, Kheviin am, Buural
haryn ar and Khukh uzuuriin duguy, Kho-
vd aimag (Kovalev and Erdenebaatar, 2014b;
Solodovnikov et al.,, 2019). More materials of
the Chemurchek culture, mostly of poor preser-
vation, come from the burial grounds of Khu-
urai salaany am, Ulaan khudag I and Polygon I
in Khovd aimag (Earliest Europeans ..., 2015).
An incomplete cranium of good preservation
comes from a burial in a typical Chemurchek
fence 1 burial ground Altan Tolgoi-2 in Bayan-
Ulgii whose cultural affiliation, however, is
debatable (Solodovnikov, Turbat, 2021). Thus,
cranial materials come from the burials of Bul-
gan type, big ritual fences, and small ritual
fences that represent Chemurchek cultural phe-
nomenon on the territory of western Mongolia
(Fig. 1 of Kovalev, 2022).

We also examined a cranium from fence
31 at the Takhilgat udzuur-5 burial site in
Bayan-Ulgi aimag in western Mongolia whose
culture is still disputable (Solodovnikov and
Turbat, 2021). The excavation’s author attribut-
ed it to the Afanasievo culture, similar to the
burial of a woman in a comparable rectangu-
lar enclosure near the Altan Tolgoi-2 burial
site (Solodovnikov and Turbat, 2021; Fig. 3).
In addition to the typical Chemurchek burial
tradition with a rectangular fence oriented in
the latitudinal direction, they share close radio-
carbon dates that correspond to the end of the

Afanasievo and the beginning of the Chemur-
chek (Hemtseg) tradition, as per the Bayesian
model developed based on radiocarbon data of
the Bronze Age cultures of Mongolia (Taylor et
al.,, 2019). However, doubts have been raised
about the cultural affiliation of this burial, as its
archaeological investigation has not yet been
completed (Kovalev et al.,, 2020).

Craniometric data from published and un-
published cranial series from the northern Eur-
asian steppe used for comparative analysis with
craniological materials from Mongolia are giv-
en in Table 1. The geographical location of the
Early Bronze Age cranial materials from the
territory of Mongolia investigated for the pres-
ent study and cranial series from the northern
Eurasian steppe used for comparative analysis
are marked on the map (Fig. 1).

Methods

The cranial materials are first reconstruct-
ed with a special thermoplastic mastic based on
beeswax. Then, they are examined using the
craniometric method of R. Martin, modified by
V.P. Alekseev and G.F. Debets (1964). Based
on the craniometric measurements, we calcu-
lated the facial skeleton profile (FSP index), the
preauricular facio-cerebral index (PFC index),
and the Estimated Rate of the Mongoloid Com-
ponent (CSME %) (Debets, 1968).

An intragroup statistical analysis was con-
ducted using Principal Component Analysis
(with the use of STATISTICA 10.0 software)
and an intergroup comparison of craniological
series was carried out using canonical analysis
with an averaged matrix of intragroup correla-
tions (Yu.K. Chistov’s author’s program). We
also used clusterisation of the Mahalanobis-
Rao D? distance using Ward’s method.

Results
Craniometric measurements
of human remains from the Early Bronze Age
of Mongolia

The morphological characteristics of cra-
nia from the burials of the Afanasievo culture
from central Mongolia generally correspond
to those in earlier publications (Tumen, 1978,
Mamonova, 1980; Alekseev et al.,, 1987). Male
crania are very long, wide, and tall, dolichocra-

- 1656 -



Myagmar Erdene and Konstantin N. Solodovnikov. Morphogenetic Connections of the Early Bronze Age Populations...

nial by the transverse-longitudinal (cephalic)
index, very massive even compared to the Af-
anasievo craniological materials of Southern
Siberia. The frontal bone has a strong external
relief and is wide and moderately sloping. The
face is orthognathic, very wide, and at the same
time, has a small value of the upper face height,
which is emphasized by the wide, very low or-
bits in both absolute and relative values. The
horizontal profile at the upper level is within
large categories of naso-malar angle values,
and medium at the subspinale point level. The
nose is short, quite broad, has a very high nose
bridge, and protrudes very strongly towards
the line of the general facial profile (Table 2).
The anthropological type of the cranium from
Shatar-Chulu is strongly European, despite a
not very strong facial horizontal profile at the
middle level, which can be considered as the
manifestation of individual variability (Fig. 2).
According to the G. F. Debets method (Debets,
1968), the average of the Facial skeleton profile
index (FSP index) is 1.7, and the value of the
Preauricular facio-cerebral index (PFC index)
is 89.0, which defines the Estimated Rate of the
Mongoloid Component (CSME) with a marked
negative value of —29.2, that should be regarded
as its absolute absence.

The male cranium from the Khuurai Gobi
burial ground in the Altai highlands, included
in the South Altai Afanasievo series, is char-
acterized by morphological features that stand
out among the craniological materials from
the Eneolithic-Early Bronze Age of the Altai
Mountains, and the Afanasievo culture from
the Minusinsk Basin and central Mongolia.
This cranium was measured by D. Tumen, un-
fortunately, traits that distinguish European
and Asian anthropological groups and charac-
terize the degree of facial flatness in the hori-
zontal plane and the profiling of the nose bridge
and nasal bones were not measured. Judging by
the available measurements (Table 2), the Af-
anasievo cranium from Khuurai Gobi is char-
acterized by a complex of morphological fea-
tures, which includes a large breadth and low
height of the subbrachycranial and pronounced
tapeinocranial braincase; a sloping forehead
which is medium at the minimum frontal
breadth but very wide at the cranial vault; very

wide, tall and strongly orthognathic face; nar-
row, medium-high and hypsyconchal orbits;
very tall and wide nose with an angle of pro-
trusion (29°) within a large category of magni-
tudes, but slightly protruding by the Afanasie-
vo scale. A morphological feature, which is not
typical for Europeans, has been observed on
the cranium of a young child buried alongside
an adult male in Kurgan 1 at the Khuurai Gobi
site as well. The facial structure of this child,
who was around 6 years old, exhibits the flat-
tened horizontal appearance that is commonly
found in people of Asian descent (Table 2).
Out of all the local series of the Afanasievo
culture from the Altai-Sayan, the male cranium
from central Mongolia is most similar to group
from the most severe bioclimatic regions of
high-mountain Altai (Table 2). We have com-
bined adult crania from the burial grounds lo-
cated in the southern and southeastern regions
of the Altai, the Chernovaya II in Kazakhstan
and Kurgan 1 at Khuurai Gobi (Kurgak Gobi)
in western Mongolia into same series. These
burial sites are located in intermountain valleys
with dry-steppe and semi-desert landscapes
and experience a dry climate with severe cold
winters (Table 2). In addition to the pronounced
proto-European features both series stand out
due to their massiveness, very large values of
cranial height, and zygomatic diameter. The
estimated rate of the Asian component of the
South Altai series exhibits large negative val-
ues of —16.2, with a Facial skeleton profile in-
dex (FSP) of 1.8 and a PFC index value of 91.5.
The average craniometric parameters of
Chemurchek crania from western Mongolia are
different from the European complex of traits
(Table 2). The results show that the total male
Chemurchek series is characterized by a very
long, medium wide, and tall dolichocranic cra-
nia, a narrow and sloping forehead, and a wide
and very tall orthognathic face. The horizontal
profile of the face is weak at the upper level and
moderate at the zygo-maxillary level. The or-
bits are wide, absolutely, and relatively medium
tall, the nasal region is large, the nose bridge
and nasal bones are relatively tall or medium
tall at the narrowest point, and the angle of
nose protrusion to the line of the general facial
profile is medium. The females demonstrate a
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medium height of the face, more flattened at
the zygo-maxillary level, smaller sizes of or-
bit and nasal region, and a small angle of nose
protrusion. The Chemurchek population from
Western Mongolia, both males and females,
show intermediate Asian-European morpho-
logical features with a predominance of Asian
traits. The indicators of FSP (55.1 for men and
80.1 for women) and PFC index (97.4 and 93.2,
respectively) define the Estimated Rate of the
Mongoloid Component (CSME) at 75 % and
81 %, in the composition of male and female
groups respectively. A visual illustration of the
cranial morphology of Chemurchek people is
shown in Fig. 3.

A craniological find from fence 31 at the
Takhilgat udzuur-5 burial site in Bayan-Ulgi
aimag, western Mongolia differs from the
Chemurchek culture crania by pronounced Eu-
ropean features. The male cranium from this
kurgan displays a significant horizontal profile
of the facial region, a very high nose bridge and
nasal bones at the point of greatest narrowing,
and a strongly protruding nose. A combination
of an extremely long and high, massive doli-
chocranial braincase, a very wide forehead, a
wide and relatively low face, and very wide,
low, chameconchal orbits characterizes the cra-
nium of Takhilgat udzuur-5 as proto-European
(Table 2; Fig. 4).

These differences are clearly demonstrat-
ed by the intragroup principal component
analysis carried out for the Khangai and South
Altai Afanasievo, and Chemurchek materials
from the western Mongolia. PCA was carried
out for male and female crania, where female
crania were converted to “male” following the
average coefficient of sexual dimorphism (Ta-
bles 12 and 13 of Alekseev and Debets, 1964).
The first principal component (PC I) contrasts
the proto-European and Asian combination of
traits (Table 3). The greatest loads along it fall
on the length and height of the skull, the mini-
mum frontal breadth and angle of the forehead
profile, zygomatic diameter, symotic dimen-
sions, and the angle of nose protrusion to the
general facial profile, and, with opposite signs,
the height of the orbits, naso-malar and zygo-
maxillary angles of the horizontal profile of the
facial part of the skull. The second principal

component (PC II) describes a significantly
smaller proportion of intragroup variability and
differentiates predominantly Afanasievo crania
with individually smaller breadth of the brain-
case and face, smaller height of the face and
nose, and a slightly more profiled facial region
in the vertical and horizontal planes, and crania
with the opposite combination of features (Ta-
ble 3). This, in general, corresponds to the in-
tragroup morphological variability of the Afa-
nasievo population of the Altai (Solodovnikov,
2006). According to the results of the statistical
analysis, the cranium from the Takhilgat ud-
zuur-5 burial ground joins the Afanasievo from
Ukok Plateau, Chui steppe, Narym valley and
central Mongolia, while the cranium from Al-
tan Tolgoi-2 joins the Chemurchek from West-
ern Mongolia (Fig. 5).

A statistical comparison of male groups of
the individual craniological finds and cranial
series from the Neolithic — Early Bronze Age of
the northern part of Eurasia based on canonical
analysis with an averaged matrix of intragroup
covariance (Table 4) separates groups of Mon-
goloid and Europeoid anthropological features.
The selected first canonical vector (CV 1) sep-
arates Asian groups with a lower cranium, nar-
row forehead, large and horizontally simplified
face with taller orbits, low nose bridge, and
slightly protruding nose, and the European se-
ries with the opposite combination of features.
The second canonical vector (CV II) describes
a significantly smaller proportion of intragroup
variation, differentiating predominantly Eu-
ropean and intermediate craniological series.
It separates brachycranial groups with a more
vertical frontal bone, and dolichocranial series
with a more sloping forehead (Table 4). De-
scribing almost half of the intergroup variation,
CV 1 differentiates the groups into the west-
east morphological vector and demonstrates
a very large variability of the ancient popula-
tions on the territory of Mongolia (Fig. 6). The
Asian pole is occupied by craniological finds
from the Neolithic period of Eastern Mongo-
lia (a male cranium from Norovlin Uul, and a
female cranium from Tamsag Bulak, whose
measurements are converted to “male”). The
Neolithic series from the Far East, Yakutia, the
Kitoi culture of Transbaikalia, and the Upper
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and Middle Angara are found morphological-
ly close to them. The Afanasievo crania from
Khangai mountain and the Early Bronze Age
burial ground Takhilgat udzuur-5 of the Mon-
golian Altai, together with the combined series
of the Afanasievo culture from the Altai-Sayan
highlands, are joined with the European groups
of the Yamnaya culture and related cultural and
chronological types from the steppe of Eastern
Europe, the obvious reason for which is mi-
gration. Close to each other anthropological
characteristics of the Early Bronze Age groups
in south Siberia, specifically the one from the
territory of Tuva (Aimyrlyg burial ground) and
the Elunin culture from the Upper Obi region,
as well as even more similar to each other
Eneolithic groups from the forest-steppe Tobol-
Ishim (Botai, Gladunino) and the Gumugou
burial ground in Xinjiang can be considered
as mestizo (Kozintsev, 2021). However, taking
into account the autosomal profile revealed and
genetic similarity of individuals from the latter
two (Zhang et al., 2021), it is also possible to
consider it as a heritage of the autochthonous
northern Eurasian populations, which ethni-
cally and genetically differs from the western
populations of the Eastern European steppe.
The combined Chemurchek culture male series
is most similar to the series morphologically
intermediate between the eastern and west-
ern “poles”, representing the autochthonous
population of the southern part of Siberia and
central Asia. It is most similar to the groups of
the Serovo and Glazkovo cultures of the late
Neolithic and Bronze Age of the Angara and
Olkhon region, the Neolithic of the Kuznetsk
basin, the Ust-Tartas and early Krotov cultures
of the Baraba forest-steppe, and Neolithic of
northern Mongolia as well (Fig. 6).

According to the results of cluster analy-
sis, the crania of the Chemurchek culture from
western Mongolia and the Neolithic crania
from northern Mongolia are closely related to
the craniological series of the Baikal region and
Yakutia. This is depicted in Fig. 7. Additionally,
the subcluster that consists of Neolithic crania
from Eastern Mongolia and the Far East also
joins this group. They share the predominant
east Eurasian morphological traits. In cluster-
ing Mahalanobis-Rao distance D 2, craniolog-

ical series with intermediate morphological
traits from the territory of south and west Sibe-
ria form a separate cluster at a low taxonomic
level, where the distribution of groups corre-
sponds to the variants of the main anthropo-
logical communities of prehistoric populations
from the central regions of Eurasia (Chikishe-
va, 2012; Solodovnikov et al., 2020, Kozint-
sev, 2021). Proto-European crania of the Early
Bronze Age of Mongolia from Shatar-Chulu
and Takhilgat udzuur-5, differ significantly
from all these groups, which represents the
autochthonous Asian population, and join mor-
phologically to other series of the Afanasievo
culture of southern Siberia. Together, they are
placed in a western cluster, that is formed by
the ancestral populations from the steppes of
eastern Europe (Fig. 7).

Discussion

According to the results of the intergroup
comparison, all Afanasievo series crania from
Southern Siberia and Mongolia strongly differ
from the local Neolithic-Eneolithic groups by
the weak expression of Asian anthropological
features and are most similar to the steppe and
forest-steppe populations from the territory of
Eastern Europe. The morphological character-
istics of the individuals from the Afanasievo
Kurgan 1 of the Khuurai Gobi burial ground in
the Altai highlands draw our attention. Brachy-
cranial crania, having low braincase are found
in the Afanasievo series from the Mountainous
Altai (Solodovnikov, 2003; Chikisheva, 2012;
Solodovnikov and Rykun, 2018), but in com-
bination with a pronounced proto-European
feature of the facial skeleton. In the case of
the male cranium from Khuurai Gobi, it is not
possible to characterize the horizontal profile
of the face and the profiling of the nose bridge.
However, the measurements of the orbits, com-
pletely uncharacteristic for the ancient Europe-
ans, in combination with other morphological
features atypical for Afanasievo, give grounds
to assume the influence of the local population
with non-European morphological features.

For the case of a child buried together in
this twin burial, considerable facial horizontal
flatness at both the upper and middle levels of
the face is unusual for Europeans. The results
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of the morphological analysis are confirmed by
the ancient DNA (Wang et al., 2021). The ge-
nome of this male child is modeled as a mixture
of the Neolithic Eastern Mongolian population
and western Siberian hunter-gatherers with
no evidence of Yamnaya-Afanasievo ancestry
(Ibid). This corresponds with the conclusions
about the differences in the ceramic vessel from
the Kurgan 1 of Khuurai Gobi burial ground in
shape and ornamentation, from both the Afa-
nasievo ceramics and the vessels of similar
cultural types in the territory of Xinjiang and
Kazakhstan (Stepanova, Mertz, 2021), which,
raises the question of the actual Afanasievo
cultural affiliation of this kurgan.

The results of the intergroup comparison of
craniological materials of the Chemurchek cul-
ture with the synchronous and preceding his-
torical periods show enormous morphological
differences between them and the populations
of the Afanasievo culture of southern Siberia
and Mongolia, which rejects the possibility of
their ethno-genetic continuity. The population
of the Chemurchek culture, by the available ma-
terials, is morphologically most similar to the
groups of the Serovo and Glazkovo cultures of
the Late Neolithic and Early Bronze Age of the
Baikal region (Angara, Olkhon region, Upper
Lena) and Transbaikalia. Apparent similarity is
also found to the groups of the Elunin culture
from the foothill-plain Altai, and the Krotov
culture of the classical stage from the Sopka II
burial ground in the Baraba forest-steppe. A
less morphological similarity is observed to
the series of Ust-Tartas and Odinovo cultures
from Baraba, from the Aimyrlyg burial ground
in Tuva (in men), and from the Gumugou buri-
al ground in Xinjiang (Solodovnikov et al.,,
2019). We previously noted the presence of
common moments in the ethnogenesis of these
groups of ancient populations from the south
of western Siberia and central Asia using the
combined series from the Baraba forest-steppe
(Solodovnikov and Tur, 2003). The presence of
a population with craniological features simi-
lar to those from Baikal region is recorded on
Neolithic-Eneolithic materials from the burial
grounds of Ust-Isha, Itkul, Solontsy 5 of the
foothill-plain Altai (Dremov, 1980; Chikishe-
va, 2012), and others in the northern foothills

of the Altai-Sayan. Morphological features
similar to those of the Neolithic-Bronze Age
population from the Circum-Baikalia are also
observed in the craniological finds from the
Neolithic burial grounds of Kharuulyn Gozgor
and Marzyn khutul in Northern Mongolia (Mi-
jiddorj, 2016; unpublished data of the authors).
Perhaps, the greatest morphological proximity
of the Chemurchek culture population to the
populations from the Circum-Baikal region,
and the relative proximity with the synchronous
and previous groups from the south of western
and southern Siberia, and central Asia could
be a manifestation of a common anthropolog-
ical substrate. This substrate is characterized
by the features of one of the anthropological
communities of the autochthonous population
from the central regions of Eurasia and appar-
ently goes back to the boreal human population
(Chikisheva, 2012; Solodovnikov et al.,, 2020;
Kozintsev, 2021).

A cranium found from of Takhilgat ud-
zuur-5 burial site exhibits prominent European
features. Morphological analogies to this cra-
nium are found in western Eurasia, particu-
larly, the greatest similarity is observed to the
Eneolithic-Bronze Age groups from the south
of Eastern Europe. This cranium is also simi-
lar to the craniological materials of the Afa-
nasievo culture, especially those from the Altai
highlands based on both the serial and individ-
ual data, in particular, from the burial ground
Bertek-33. This data is in certain disagreement
with the results of the paleogenetic study (Hol-
lard et al.,, 2014). For the male individual buried
in fence 31 Takhilgat udzuur-5, in addition to
the mitochondrial haplogroup R 1b1*, dark pig-
mentations of the eyes and hair were revealed by
autosomal data, as well as the Y-chromosomal
haplogroup Q-M242 (Ibid) initially of East Eur-
asian origin. This probably demonstrates the
limitations of using uniparental DNA markers
for ethnogenetic reconstruction.

Conclusion

Results of the craniometric study of skel-
etal materials from western and central Mon-
golia show very high anthropological diversi-
ty of ancient populations on the territory of
Mongolia, that covers the entire interpopula-
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tion variability of the northern part of Eurasia
from the Neolithic and Early Bronze Age. The
anthropological characteristics of the archae-
ological cultures of the region change with
historical periods, often very contrasted in
terms of physical appearance. The reason for
this was migration processes, which signifi-
cantly influenced the anthropological compo-

vidual levels of the study. Considering the ex-
ceptional complexity of the genetic formation
of the Chemurchek population (Jeong et al.,
2020; Wang et al., 2021), further study of its
ethnic origin on new craniological materials
is highly required.

Mpunoxenus / Applications

sition of the populations of the early stages of
the Bronze Age, at least in Western and Cen-
tral Mongolia. In conclusion, we would like to
note the high resolution of craniological data
in identifying genetic relationships and the
ethnic origin of the early Bronze Age people
of Mongolia, both at the population and indi-
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