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Abstract. Thisstudy investigates changes in skeletal long-bone dimensions in North Caucasus populations over a span of approximately
1,500 years (from 8th century BC to 7th century AD), using materials from the Zayukovo-3 polycultural cemetery (Kabardino-Balkaria
Republic, Russia) as a case study. The research aims to reconstruct stature and assess morphological variability among individuals from
three key cultural-chronological phases of the site: the Western Koban culture of the pre-Scythian period (8th—5th centuries BC), the
Podkumok-Khumara cultural group of the Late Sarmatian period (1st—3rd centuries AD), and the Early Alanian period (5th—7th centuries
AD). Methods employed include paleoanthropological analysis, reconstruction of fragmented skeletal remains, osteometric measurement,
stature estimation, and statistical processing of the resulting data. The analysis revealed statistically significant differences and similarities
among the compared groups. Males from the Koban and Alanian stages displayed morphological similarity, while female stature showed
no significant difference between the Koban and Sarmatian samples. The Koban population exhibited pronounced sexual dimorphism in
skeletal proportions. Sarmatian males had the lowest mean stature (163 cm) and were morphologically distinct from the other groups.
Reconstructed stature was 169 cm for Koban males and 168 ¢cm for Alanian males. These results align with recent paleogenetic studies
suggesting biological continuity between Koban and Alanian populations. The findings underscore the value of osteometric analysis in
paleoanthropological research and highlight the complex biological dynamics of ancient North Caucasus populations. They indicate both
long-term continuity across certain archaeological cultures and the potential impact of external components during the Sarmatian period.
These patterns warrant further verification through interdisciplinary studies.
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ANHAMMKA ITPOAOJ/IBHBIX PASMEPOB CKEJIETA YE/IOBEKA
OT PAHHEI'O KEJIE3HOI'O BEKA /10 PAHHEI'O
CPEAJHEBEKOBbA HA ITPUMEPE MATEPUAJIOB

MOTI'MJIbHUKA 3AIOKOBO-3 (KABAP/IMHO-BAJIKAPUA)

AnHomayus. PaboTta nocBsIeHa UCCIEI0BAHUIO AMHAMUKY IIPOIOJIbHBIX Pa3MePOB CKeJleTa y HacesieHust CeBepHOTo
KaBkasa Ha poTsKeHUH mostyTopa Thicsid JieT (¢ VIII B. o H.5. 1o VII B. H.5.) Ha IpUMepe MaTePHUAaIOB IOJHUKYJIBTYPHOTO
MOTUJIBPHUKa 3ai0KoBO-3 (pecmybauka Kabappauno-Bankapus). Pabora HampaBieHa Ha PeKOHCTPYKLIMIO JJIMHBI Tesla
U aHaIU3 MOP(OIOTHUECKON M3MEHUMBOCTH IPEACTABUTENEH TPEX KIIIOUEBBIX KYJIBTYPHO-XPOHOJIOTHYECKUX JTAIlOB
(pyHKIIMOHUPOBaHUSI MOTHJIBHUKA: 3amafHON KobaHCkou KysabTypbl (VIII-V BB. 0 H.3.) TPEACKU(]PCKOTO BpEMEHH,
KyJIbTYPHOH TPYIIIBI IaMATHUKOB THIA Iloakymok-Xymapa nosgHecapmatckoro BpemeHu (I-III BB. H.3.) U paHHero
asaHckoro BpeMenu (V—VII BB. H.2.). MeTo/IbI MiCCIIeTIOBAHUS BKITIOUAIIN TAJIE0AHTPOIIOIOTHIECKHH aHAIN3, PECTABPAIIHIO
(bparMeHTHPOBAaHHBIX KOCTHBIX OCTAHKOB, OCTEOMETPHIO, PEKOHCTPYKIIHIO JITMHBI TeJIa, a TAKXKEe CTATHCTHYECKYI0 oOpa-
OOTKY MOJIy4YeHHBIX JaHHBIX. OCHOBHBIE Pe3yJIbTaThl BBIABUJIN CTATHCTHUECKU 3HAUYHUMBIE PA3/IMUUA U CXOACTBA MEXKIY
rpynmnaMu. YCTaHOBJIEHO MOP(OIOTHIECKOE CXOICTBO MEXKAY MY:KUMHAMH KOOAHCKOTO M QJIAHCKOTO ITAIOB, a TAKKe
OTCYTCTBHE JIOCTOBEPHBIX PA3JINUUH B IJIMHE TEJIA Y *KEHIUH KOOAHCKOHN U capMaTCKOM rpyIil. IIpu 3ToM /11 KOOaHCKOH
OOILTHOCTH XapaKTepeH BBIPA’KEHHBIN IOJIOBOM AUMOP(HU3M B IPONOPIUAX cKejleTa. My>KUHMHBI capMaTCKOro 3Tara
OKa3aJIuch HanboJiee HU3KOPOCJIBIME (163 ¢M) 1 MOpdosiornuecku 060co0IeHHBIMU. PeKOHCTPYHPOBaHHASA IJIMHA Teja
y KOOAHCKUX MY>KUHH COCTaBWJIA 169 cM, y aylaHCKUX — 168 cM. ITorydeHHbIe JaHHBIE HAXOAAT OTKJIMK B COBPEMEHHBIX
IajieoreHeTHYEeCKUX UCCIIeI0BAaHUAX, YKa3bIBas Ha BO3MOXKHYIO OMOJIOIMYECKYI0 IIPDeeMCTBEHHOCTh MeXXIy KOOAHCKUM
U QJIAaHCKUM HacejieHHeM. BbIBO/IBI PabOThI HOATBEPKAAIOT BAXKHOCTh OCTEOMETPHUECKOTO aHAJIM3a KaK OJHOTO U3
KJIIOUEBBIX WHCTPYMEHTOB COBPEMEHHBIX IaJI€0AHTPOIIOJIOTUYECKUX HCCIIETOBAHUNA. Pe3ysbTaThl CBHUJIETEIBCTBYIOT O
CJIOKHOW JTMHAMMKe OHoJIorudeckoro cybcrpara ApeBHero HaceseHuss CeBepHoro KaBkasa, Ifje IIpocjiesKUBaeTcsl Kak
TIPEEMCTBEHHOCTD TPE/ICTABUTENIEH PA3JIMIHBIX APXEOJIOTHIECKHUX KYJIBTYD, TAK U BO3MOKHOE BJIMSIHE WHOKYJIBTYPHBIX
KOMITOHEHT (capMarckoe Bpemsa). OOHapyKeHHbIe 3aKOHOMEPHOCTH TPeOYIOT JaJbHEHINETrO IMOATBEPXKIEHNS B paMKax
MeXK/IMCIUIINHAPHBIX UCCIeZ0BAHUH.
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Introduction

Human occupation of the North Caucasus spans several millennia. The Greater Caucasus Range has
functioned both as a natural barrier and as a contact zone between sedentary and nomadic groups. Transitions
from nomadic to semi-nomadic or fully sedentary ways of life repeatedly promoted population admixture
across historical periods, contributing to the complex gene pool of the region’s inhabitants. Processes of
population replacement or mutual assimilation remain poorly understood and demand integrated investigation
by bioarchaeologists, paleoanthropologists, and geneticists.

Due to the complex dynamics of population change in the North Caucasus, archaeological sites in the North
Caucasus frequently comprise long-occupied settlements and stratified burial complexes. The sequential
superposition of archaeological cultures within the same territory is especially characteristic of the Ciscaucasian
steppes and the North Caucasian foothills. Despite extensive archeological research and numerous hypotheses
proposed by leading Caucasian scholars, many questions persist, particularly, concerning the origins and
cultural affiliations of the region’s indigenous populations.

Most experts currently recognize the Koban cultural-historical community (hereafter CHC) as one of the
indigenous populations of the North Caucasus [1]. The formative phase of this culture is dated to the mid-12th
— mid-9th centuries BC, while its decline is linked to Scythian-Sarmatian influence during the second half of
the 7th and early 4th centuries BC [2]. At the Zayukovo-3 cemetery, most Koban-culture burials belong to the
7th—5th centuries BC, corresponding to its final stage.

The CHC probably emerged from local variants of the North Caucasian substrate [3] of the Late Bronze Age
[4] in the Kislovodsk area. Settlements dated to the 16th—10th centuries BC have been identified there; these
are chronologically connected to later regional sites that yielded ceramics comparable to those of the early
Koban culture [1].

The nature of interactions between the Koban CHC and Scythian-Sarmatian cultures remains debated.
Some researchers regard close contacts as indisputable [5], whereas others argue that Koban monuments in
the mountainous foothills show no direct connection with nomadic cultures [4].

The Scythian period in the North Caucasus ended with the arrival of Sarmatian nomadic tribes in the 3rd
century BC[6]. Sarmatian expansion occurred in two main waves: the conquest of the Kuban lowland territories
(4th century BC — 1st century AD) and the broader Sarmatization of the North Caucasus (3rd—1st centuries BC)
[7]. In Sarmatian sites of the 2nd—1st centuries BC, burial structures reminiscent of Koban traditions (8th—4th
centuries BC) [8] and similarities in ceramics are observable. At the same time, evidence exists of military
conflicts between Kobans and Sarmatians [9].

Among Sarmatian-period communities in the North Caucasus, the Podkumok-Khumara cultural group is
distinctive. It was distributed primarily in mountainous areas from the 1st century BC to the 4th century AD.
The origin of this group is linked to migrations from the plains and foothills of the central and eastern North
Caucasus [10]. Recent studies have noted morphological similarity between its bearers and Late Sarmatian
populations [11]. Sarmatian dominance declined with the expansion of Alanian tribes at the end of the 4th
century AD, leading to cultural assimilation and the formation of the Alanian culture in the central North
Caucasus (5th—first half of the 8th century AD). Paleoanthropological data for populations associated with
Podkumok-Khumara-type sites remain scarce, despite the fact that the period from the 3rd century BC to the
3rd century AD corresponds to the main phase of Sarmatian penetration into Ciscaucasia and the broader
Caucasus region.

The Alanian tribes succeeded the Sarmatian period, although the process of Alanian ethnogenesis remains
debated. Some researchers propose that certain Sarmatian tribes contributed to it [12]. Recent studies,
including paleogenetic evidence, however, indicate that the Alanian CHC formed during the Middle to Late
Sarmatian period on an autochthonous North Caucasian substrate, incorporating a Late Sarmatian genetic
component through nomadic migrations [13, 14].
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Population interactions merit particular attention during the most sensitive phases of cultural
development — namely, at the stages of emergence and decline. Paleoanthropological methods enable the
detection of morphological changes among representatives of various cultures.

Materials and methods

The skeletal material examined in this study derives from individuals interred at the Zayukovo-3 cemetery
(Zayukovo village, Kabardino-Balkaria). Excavations are being conducted jointly by the State Historical
Museum, Kabardino-Balkarian State University, and the Institute of Archaeology of the Russian Academy of
Sciences, under the direction of archaeologists A.S. Kadieva and S.V. Demidenko. The cemetery was in use
from the 8th century BC to the 7th century AD [15]. The site is characterized by complex stratigraphy, multiple
occupational phases, and polycultural composition.

The present analysis focuses on the three cultural-historical communities most abundantly represented at
the cemetery:

— Western Koban archaeological culture (8th—5th centuries BC);

— Podkumok-Khumara-type cultural group of monuments (hereafter Podkumok-Khumara-type CGM) of
the Late Sarmatian period (1st—3rd centuries AD);

— Alanian archaeological culture (5th—7th centuries AD).

The paleoanthropological material is fragmented: earlier burials were frequently disturbed by subsequent
interments and by ancient looting. To date, the complete skeletal assemblage recovered during excavations
conducted between 2014 and 2022 has been restored and analyzed using a range of methods. The collection is
currently housed in the Research Institute and Museum of Anthropology, Moscow State University.

Sex and age-at-death determinations were performed following standard anthropological protocols [16—
19] (Table 1).

Table 1. Sex and age-at-death characteristics of the material

Male Female Indeterminate
Western Koban 16 18 15
Podkumok-Khumara 17 23 7
Alans 19 13 5
Total 136

This study utilized only the maximum lengths of the major limb bones: humerus (H1), ulna (U1), radius (R1),
femur (F1), tibia (T1), and fibula (Fi1) [17, 20]. Cluster analysis and multidimensional scaling were performed
using mean values of these lengths.

Stature was reconstructed for individuals from each chronological phase using established regression
formulae. The most appropriate equation for each population was selected based on known stature distributions
[21—23]. Depending on skeletal preservation, stature was estimated from one or more available long-bone
lengths.

Differences in mean reconstructed stature between chronological groups were evaluated using Student’s
t-test. All statistical analyses were conducted with the STATISTICA software package (Excel module).

Results

Cluster analysis and multidimensional scaling revealed that males from the Koban and Alanian periods are
morphologically most similar to each other. A comparable degree of similarity is evident between males and
females of the Podkumok-Khumara-type CGM (Late Sarmatian period). Thus, similar morphological patterns
are observed both within a single population (allowing for sexual dimorphism) and between two male groups

541



Hcropus, apxeosiorus u stHorpagusa Kaskasa T. 21. N2 4. 2025

separated by more than 1,000 years and belonging to different occupational phases of the Zayukovo-3 cemetery.
This pattern suggests morphological continuity in the male lineage across these periods. Confirmation of this
hypothesis will require larger and more representative samples.

Sarmatian males are morphologically distant from both Koban and Alanian males (Fig. 1A). A marked
separation is also evident between Koban males and females (Fig. 1B), which may reflect pronounced sexual
dimorphism, different genesis of males and females within the Koban population, or the limited observations.
In contrast, Sarmatian males and females cluster together, alongside Koban females. Alanian females form a
relatively distinct group, a pattern clearly visible in the scatter plot.

Comparison of reconstructed statures among the three samples revealed significant differences
between Koban and Sarmatian males (p < 0.05) and between Sarmatian and Alanian males (p < 0.05),
but not between Koban and Alanian males (Fig. 2). Among females, no significant stature differences
were observed between the Koban and Sarmatian samples (Fig. 2), whereas Alanian females differed
significantly from both (p < 0.05).

Discussion

The earliest attempts to characterize the physical appearance of Koban CHC representatives using
craniometric data were undertaken by V.P. Alekseev [24]. Subsequent work by M.M. Gerasimova and D.V.
Pezhemsky [25] demonstrated that the Koban craniological type is predominantly dolichocranic, narrow-faced,
with a prominently projecting nose and marked Europid morphology. Notably, similar cranial characteristics
(sharply dolichocranic, narrow-faced Europid type with a narrow nose and high cranial vault) are observed
in Early Alanian populations [26]. To date, evidence of continuity between Koban and Alanian populations is
apparent at both morphological and genetic levels [27].

Osteometric data for the Koban CHC are considerably scarcer than craniometric data. Previous studies
(Klin-Yar IIT) reported a mean male stature of 167.1 cm and a female stature of 154.3 cm (derived from a single
individual) [28]. The present results from Zayukovo-3 (169 cm for males, 162 cm for females) diverge from
these earlier estimates. Accordingly, Koban males at Zayukovo-3 fall within the tall stature category, whereas
females are of medium stature. Multivariate analyses further indicate that Koban males and females differ
markedly from one another in long-bone proportions. This pattern may reflect distinct genetic contributions
to the male and female segments of the population and warrants further investigation.

The craniology of Sarmatian-period populations has been extensively studied. Most individuals associated
with the Sarmatian archaeological culture exhibit a meso-brachycranial morphological type [29]. During the
Middle Sarmatian period, however, a dolicho-mesocranial variant also appeared, which became predominant
in the Late Sarmatian period [30].

Osteometric studies of Early Sarmatian populations that is associated with the cemeteries of the Lower
Volga region are rare but report mean statures of 164.2 cm for males and 155.4 cm for females, describing
them as medium-statured and robust [31]. These values closely match those obtained in the present study for
the Late Sarmatian (Podkumok-Khumara-type CGM) series at Zayukovo-3 (163 cm for males, 155.6 cm for
females). Likewise, the reduced sexual dimorphism noted in Early Sarmatian groups [31] is consistent with
our findings. Our results also align closely with those reported by B.V. Fiershtein in the 1970s for Sarmatian
series from the Lower Volga region, where she similarly characterized the population as medium-statured and
stocky [32].

The population associated with the Podkumok-Khumara-type CGM corresponds to the Late Sarmatian
phase (1st—3rd centuries AD) at the Zayukovo-3 cemetery. Paleoanthropological studies of this group remain
scarce [33]. One rare example is a 4th-century AD burial from Levopodkumsky 1 (Kislovodsk Basin), where an
individual attributed to this cultural group yielded a mesocranial skull of Europid morphology [33]. According
to V.Yu. Malashev, the bearers of the Podkumok-Khumara-type CGM represent a Sarmatized autochthonous
North Caucasian population that can be regarded as “pre-Alanian” [10]. At the same time, the proportions and
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dimensions observed in the present study indicate a clear steppe component, as they closely resemble those
documented for Sarmatian groups.

Sexual dimorphism in reconstructed stature is relatively weak in the Podkumok-Khumara-type CGM
compared to the Koban group and is comparable to that observed in the Early Alanian sample. Multivariate
analyses, however, reveal that Sarmatian females more closely resemble Sarmatian males in long-bone
proportions than do females in the other two groups, suggesting greater genetic homogeneity. No analogous
male—female similarity is evident in the other two groups. The Sarmatian group also exhibits the lowest mean
stature among the others, which may be explained by several hypotheses, including the selective pressure of
unfavorable environmental conditions.

Although the early centuries of the era coincided with the Roman Warm Period, a phase of relatively stable
warmth and adequate humidity [34, 35], the 2nd—3rd centuries AD witnessed pronounced local climatic
fluctuations toward cooling and aridization [36]. Given the comparable glacial dynamics of the North Caucasus
and the Alps [34, 371, similar climatic instability likely affected the territory of Kabardino-Balkaria during the
final centuries of the Early Iron Age. Analysis of bottom sediments from Lake Karakel (Western Caucasus)
further reveals a sharp decline in bromine concentration from the second half of the 2nd to the 4th century AD,
indicative of regional cooling [38]. Low temperatures are known to impair cartilage growth and reduce final
limb length [39], which could explain the observed trends in morphological variability and the convergence
of proportions between men and women during the Sarmatian period. Additionally, severe environmental
stress (chronic malnutrition, excessive physical labour, or psycho-emotional strain) can accelerate skeletal
maturation in females [40].

An alternative hypothesis for the reduced sexual dimorphism in the Sarmatian-period group invokes
high levels of physical activity in both sexes [41]. Consistent with this interpretation, skeletal remains from
the Sarmatian stage (both males and females) exhibit pronounced muscle attachment sites and frequent
degenerative-dystrophic changes in the spine (particularly the lumbar region) and major joints (shoulder, hip,
knee, and ankle). Many of these alterations are not age-related and appear disproportionate to expected wear
patterns.

Osteometric results indicate that Early Alanian males were of medium stature. Their reconstructed stature
values closely resemble those of Koban males and differ significantly from the Sarmatian-period population.
Multivariate analysis failed to reveal close morphological similarity between Early Alanian males and females;
in multidimensional space, Alanian females occupy a relatively distinct position (Fig. 1A). Nevertheless, the
separation between Alanian males and females is considerably less pronounced than that observed between
Koban males and females.

Despite extensive research on the Early Alanian archaeological culture and its bearers, osteometric
data remain limited. A previous study of the Beslan cemetery (primarily 2nd—4th centuries AD) reported a
mean male stature of 165 cm, with considerable individual variation (some males exceeding 190 c¢m), and
approximately 155 cm for females [42]. The present study yielded higher values (168 cm for males, 162 cm
for females). However, it is worth noting that the Beslan cemetery belongs primarily to the early stage of the
Alanian culture (2nd—4th centuries AD), while the Alanian stage of functioning of the Zayukovo-3 cemetery
corresponds mainly to the 5th—7th centuries AD. Consequently, the observed differences may be due to both
chronological and territorial variability of the ancient Alanian population. It is noteworthy that ancient sources,
including Ammianus Marcellinus in his Res Gestae, also described the Alans as notably tall [43].

Chronological trends in stature also merit brief consideration. Female stature exhibits a gradual increase
from the Early Iron Age to the early medieval period. In contrast, male stature displays undulating patterns
across periods, possibly reflecting episodic population replacement, particularly the influx of steppe-derived
genetic components. At the same time, the well-documented influence of external factors on human growth
and development [44] indicates that these epochal fluctuations in stature among ancient populations are likely
linked to shifting social and environmental conditions.

Some of the trends identified from the current osteometric data may shift as sample sizes increase.
Nevertheless, the observed pattern of biological continuity, evident not only between chronologically proximate
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groups but also between cultural-historical communities separated by centuries, represents a major finding
and a critical direction for future research at the Zayukovo-3 cemetery. This is particularly significant given
the unresolved questions surrounding the origins of females from the Koban, Sarmatian, and Early Alanian
phases, which will require further interdisciplinary investigation.

Conclusion

The present data reveal morphological similarities between individuals from the Western Koban and Early
Alanian archaeological cultures at the Zayukovo-3 cemetery. This affinity may reflect not only shared genetic
heritage but also comparable environmental conditions that favoured the development of similar adaptive
morphological patterns.

In contrast, the Sarmatian (Podkumok-Khumara-type CGM) population is clearly distinct. Its characteristics
point to a different genetic substrate compared with both the preceding and subsequent groups, most likely
resulting from the incorporation of a nomadic steppe component. These interpretations remain provisional
and require further testing through larger comparative samples, paleogenetic analyses, and additional
paleoanthropological studies.

Acknowledgements. The authors express their deep gratitude to A.P. Buzhilova (Doctor of Historical
Sciences, Academician of the RAS), D.V. Pezhemsky (Candidate of Biological Sciences), A.N. Abramova
(Candidate of Historical Sciences), and A.N. Babenko (Candidate of Biological Sciences) for their invaluable
methodological advice and constructive comments on this work. Special thanks are extended to S.V. Demidenko
(Candidate of Historical Sciences) and A.A. Kadieva for providing access to the paleoanthropological materials.

Preparation and restoration of the skeletal material, its direct examination, and interpretation of the results
were carried out within the framework of the state assignment of Lomonosov Moscow State University (No.
124051500047-9) (A.A. Perevozchikova, N.Ya. Berezina). Statistical processing, formulation of conclusions,
and editorial preparation of the manuscript were performed under the research programme “Formation of
Certain Morphological and Functional Traits of Humans in Phylo- and Ontogenesis” of the Department of
Anthropology, Moscow State University, and the state assignment of the N.P. Bochkov Research Centre for
Medical Genetics (N.N. Goncharov).

The study utilised equipment of the MSU Core Shared Research Facility “Technologies for the Production
of New Nanostructured Materials and Their Comprehensive Study,” acquired by MSU through the national
project “Nauka.”

544



History, Archeology and Ethnography of the Caucasus V. 21. N2 4. 2025

1.4 '
O KobaHs, - M?Hbl
O Ananwi,
O AnaHnsbi, - :
‘ 0.4 Kobanb
O MNogkymok - Xymapa, ¢ ~AnaHsi : 0@
. 0.0f/F 0o Noaxymok - Xymapa
O Noakymok - Xymapa, * : 1@
_ oy | EEREEE SERTEE R, Ci— y
O KobaHs, - 2@ Nogrymok - Xymapa
o KobaHb !
20 40 60 8o 100 120 140 160|| .15 — 0.0 0.6 1.2
A B
PeKOHCTPYKUMA ANUHbI Tena, 3§ PeKOHCTPYKLMA ANnHbI Tena, ¢
172 165
w |
: . e
168 .. . ;
O 166 . . ~ s
m-u o.. "O (1] 155 “V '.."_.--c J
= ®s * 5 N .."'-_,..-'
o) . 0
= 164 -.. “V ... © l
(1] Lo = e*® T
T 162
S 162 L ] 168 E 120
= = 156
160 154
163 145
158
156 140
1 2 3 1 2 3

545



Hcropus, apxeosiorus u stHorpagusa Kaskasa

T. 21. N2 4. 2025

REFERENCES

1. Reinhold S. et al. Contextualising innovation. Cattle owners
and wagon drivers in the North Caucasus and beyond. Appropri-
ating Innovations: Entangled Knowledge in Eurasia, 5000—1500
BCE. 2017: 78-97.

2. Krupnov EI On the refined dating and periodization of the
Koban culture. Soviet Archaeology. 1969; 1: 13. (In Russ)

3. Dudarev SL., Savenko SN. On the historiography of the phe-
nomenon “Koban culture”. Bulletin of Armavir State Pedagogical
University. 2019; 4: 67-84. (In Russ)

4. Kozenkova VI. Cultural-Historical Processes in the North
Caucasus in the Late Bronze and Early Iron Ages (Key Problems
of the Origin and Development of the Koban Culture). Moscow,
1996. (In Russ)

5. Vinogradov VB. Central and North-Eastern Caucasus in the
Scythian Times (7th—4th Centuries BCE). Grozny, 1972. (In Russ)

6. Abramova MP. The Central Ciscaucasia in the Sarmatian
Period (3rd Century BCE — 4th Century CE). Moscow: Institute of
Archaeology RAS, 1993. (In Russ)

7. Abramova MP. et al. Steppe Regions of the European Part of
the USSR in Scytho-Sarmatian Times. Archaeology of the USSR.
Moscow: Nauka, 1989. (In Russ)

8. Kovalevskaya VB. The Caucasus — Scythians, Sarmatians,
Alans, 1st Millennium BCE — 1st Millennium CE. Pushchino: ONTI
PNTs RAN, 2005. (In Russ)

9. Rostunov VL., Berezin YaB. Scytho-Sarmatian period on the
territory of North Ossetia. Archaeology of North Ossetia. Vol. 2.
2007; 2: (In Russ)

10. Malashev VYu. Monuments of the Podkumok—Khumara
type. The Age of Horsemen in the North Caucasus: On the goth
Anniversary of Vera B. Kovalevskaya. Moscow: Institute of Ar-
chaeology RAS, 2021. (In Russ)

11. Vdovchenkov EV. Clan organization among nomads and the
problem of its identification. Bulletin of Tomsk State University.
2022; 481: 97-103. (In Russ)

12. Skripkin AS. On Boris Fedorovich Zhelezchikov. Materials
on the Archaeology of the Volga-Don Steppes. Collection of Scien-
tific Articles. Issue 1. Volgograd: Volgograd University Press, 2001;
1: 6-9. (In Russ)

13. Gabuev TA., Malashev VYu. Early Alanian Monuments of
the Central Regions of the North Caucasus. Moscow: Taus, 2009.
(In Russ)

14. Korobov DS. et al. Genetic diversity of the population of the
Central Caucasus region in the 1st millennium BCE — 1st millenni-
um CE based on mitochondrial DNA. Russian Archaeology. 2023;
1: 53-69. (In Russ)

15. Kadieva AA., Demidenko SV. Excavations of the archaeo-
logical complex near the village of Zayukovo (Kabardino-Balkarian
Republic). Bulletin of the Russian Foundation for Basic Research.
Humanities and Social Sciences. 2017; 2: 164-171. (In Russ)

16. Alekseev VP., Debets GF. Craniometry: Methodology of
Anthropological Research. Moscow: Nauka, 1964. (In Russ)

17. Alekseev VP. Osteometry: Methodology of Anthropologi-
cal Research. Moscow: Nauka, 1966. (In Russ)

18. Ubelaker DH. Human Skeletal Remains: Excavation,
Analysis, Interpretation. Chicago: Aldine Publ,, 1978.

19. Rose J.C. et al. Skeletal Database Committee Recommen-
dations. Paleopathology association. Detroit, 1991.

20. Martin R. Lehrbuch der Anthropologie in systematischer
Darstellung mit besonderer Beriicksichtigung der anthropologis-
chen Methoden; fiir Studierende, Arzte und Forschungsreisende.
Fischer. Jena, 1928.

21. Roginsky YaYa., Levin M.G. Anthropology. 3rd ed. Mos-
cow: Vysshaya Shkola, 1978. (In Russ)

22. Zubareva EG. Morphological features of the Sarmatian
population of the Lower Volga region according to osteological
analysis data. Bulletin of Volgograd State University. Series 4:
History. Regional Studies. International Relations. 2016; 21(1):
8-19. (In Russ)

CIIMCOK JIMTEPATYPDBI

1. Reinhold S. et al. Contextualising innovation. Cattle
owners and wagon drivers in the North Caucasus and beyond //
Appropriating innovations: entangled knowledge in Eurasia. 2017.
N25000(1500). P. 78—97.

2. Kpyntos E.1. O6 yTOYHEHHOU JJAaTUPOBKE U [TEPUOIUBAIIU
kobaHckou KyibTypsl // CoBerckas apxeosiorus. 1969. N9. 1. C. 13 .

3. lydapes C.JI., Caserxo C.H. K ucropuorpadpuu ¢peHomeHa
«Kobanckas kybrypa» // BecTHUK ApMaBUPCKOTO TOCY/IapCTBEH-
HOT'O TIeIaTOTUYECKOTr0 YHUBepcUTeTa. 2019. Boimn.4. C. 67—84.

4. Kosenxosea B.H. KyibTypHO-UCTOpUYECKHE IIPOIECCHI
Ha CeBepHoM KaBkase B 310Xy 103/{Hell OPOH3bI U B pAHHEM JKe-
J1e3HOM Beke (Y3s10Bble IPO6JIEMbl BOBHUKHOBEHHS U PA3BUTHA
KOOAHCKOU KyJIbTyphl). M., 1996. — 163 c.

5. Bunoepados B.B. lentpanbubiii u CeBepo-Bocrounsiii Kas-
ka3 B ckudckoe Bpems (VII-1V BB. 10 H.3.) // — I'po3HbIi, 1972.

6. Abpamosa M.I1. llentpanpHoe IIpeikaBKasbe B CApMaTCKOe
Bpewms (III B. 710 H. 5. — IV B. H. 3.).M., 1993. — 240 c.

7. Crenu eBpornetickoii yactu CCCP B ckudo-capmaTckoe Bpe-
ms / M. I1. A6pamosa, C. C. Becconosa, O. /I. [lameBckas u ap. ;
oTB. pex. A. . MemoxoBa. M.: Hayka, 1989. - 463.

8. Kosanesckasn B.b. KaBkas-ckudbl, capMaThl, aJlaHbl, [ ThIC.
J10 H. 3.-51 ThIC. H. 3. M.: OHTU ITHII PAH, 2005.

9. Pocmynos B.JI., Bepe3un A.b. Ckudo-capMaTcKuii mepuoy
Ha teppurtopun Ceseproii Oceruu // Apxeosnorus CeBepHoii Oce-
Tun. T. 2. 2007. C. ??

10. Manaweg B.JO. ITamarauku tuna «Ilogkymox—Xymapa»
// Dnioxa BcaiHukoB Ha CeBepHOM KaBkase: k 90-yetuto Bepsl Bo-
pucoBubl KoBaseBckoii. M., 2021. - 384 c.

11. Bdosuenxoe E.B. PonoBasi opraHusaius IPeKIE BCETO
HOMAaJIOB U Ipobsiema ee 3akitouenus // Becrauk Tomckoro rocy-
JIapCTBEHHOTO YHUBepcuTeTa. 2022. Boi. 481. C. 97—103.

12. Cxpunxun A.C. O Bopuce ®enoposuue Kenezunkose. Ma-
Tepuasbl 10 apxeosoruu Bosro-/loHckux cremeii. C6. HaydHBIX
crareit // MsparenscTBo Bosrorpazckoro yHuBepcuTeTra. 2001.
Brim. 1. C. 6—09.

13. I'abyes T.A., Manrawes B.FO. IIaMATHUKH DAHHUX aJIaH
[IeHTpIbHBIX paiioHOB CeBepHOro KaBkaza. M.: Tayc, 2009. - 465
c.

14. Kopobos /I.C., Byavieuna E.C., Caobodosa H.B., Illapxo
@.C., Hedonydxrcko A.B TeHernueckoe pasHooOpasue HaceTIeHUs
IenTpanbHo-KaBKa3ckoro pernoHa B I ThICAYESIETUH JI0 HAIIeH
9pbl — I ThICAUYesIeTHH Hallel 5Pbl HA OCHOBE MUTOXOH/IPHAJIBHON
JTHK // Poccuiickas apxeosorus. 2023. No1. C. 53—69.

15. Kaduesa A.A., JTemuderko C.B. PacKomKu KOMILJIEKCA ap-
XEOJIOTMYECKUX MaMATHUKOB 6:1u3 cenenus 3awokoBo (Kabapau-
Ho-Bankapckas pecnybsiuka) // BectHuk Poccuiickoro donzma
dyHIaMeHTaNbHBIX HCC/Ie0BAHMH. ['yMaHUTAapHBIE U O0IECTBEH-
HbIe HAyKU. 2017. Beim. 2. C. 164—171.

16. Anexcees B.II., /lebey I'.®. Kpaunomerpusi: MeToauKa aH-
TPOIIOJIOTHYECKUX uccaeoBanuii. M.: Hayka, 1964. — 128 c.

17. Anekcees B.II. OcteoMeTpusi: MeTOAUKA AaHTPOIIOJIOTHYe-
ckux ucciaenaoBanui. M.: Hayka, 1966. — 251 c.

18. Ubelaker D.H. Human skeletal remains: excavation,
analysis, interpretation. Chicago: Smithsonian institution. Adline
Publishing company, 1978. — 172 p.

19. Rose J.C., Anton S.C., Aufderheide A.C., Buikstra J.E.,
Eisenberg L. et al. Skeletal database committee recommendations.
Detroit: Paleopathology association, 1991. - 12 p.

20. Martin R. Lehrbuch der Anthropologie in systematischer
Darstellung. Jena: Fischer, 1928. — 1816 p.

21. Poeunckuti A..A, J/lesun M.I'. AuTpomniosniorusi. i3z, 3-e. M.:
Bercmias mkosia, 1978. — 528 c.

22. 3ybapesa E.I'. Mop¢domnoruueckre ocOOEHHOCTH capMar-
ckoro HaceseHus: HukHero ITOBOJDKBS 1O JAHHBIM OCTEOJIOTH-
YecKoro aHanuza // BecTHUK BoJirorpazickoro rocyzapcTBeHHOTO
yHuBepcurera. Cepus 4: Vcropus. Pernonosenenue. MexayHa-
pornHble oTHOIIEHUs. 2016. 21(1). C. 8—19.

546



History, Archeology and Ethnography of the Caucasus

V. 21. N2 4. 2025

23. Pezhemsky DV. Variability of small dimensions of human
tubular bones and possibilities of reconstructing physique. Diss. of
Cand. Biol. Sci. Moscow: MSU, 2011. (In Russ)

24. Alekseev VP., Gokhman II. Anthropology of the Asian Part
of the USSR. Moscow: Nauka, 1984. (In Russ)

25. Gerasimova MM., Pezhemsky DV. Paleoanthropology of
the population of the Koban culture. International Scientific Con-
ference “Population of Southern Russia from Ancient Times to the
Present Day” (Don Anthropological Readings), ed. corr. member
RAS D.G. Matishov. Rostov-on-Don: SSC RAS, 2013. (In Russ)

26. Gerasimova MM. Urban population of Western Alania in
the VIII-IX centuries CE (based on craniology of the Moshchevaya
Balka cemetery). Bulletin of Anthropology. 2021: 95-111. (In Russ)

27. Sharko FS., Boulygina ES., Tsygankova SV., Slobodova
NV., Rastorguev SM., Krasivskaya AA., Belinsky AB., Harke H.,
Kadieva AA., Demidenko SV., Malashev VY., Shvedchikova TY.,
Dobrovolskaya MV., Reshetova IK., Korobov DS., & Nedoluzhko
AV. Koban culture genome-wide and archeological data open the
bridge between Bronze and Iron Ages in the North Caucasus. Eu-
ropean Journal of Human Genetics. 2024; 4: 1-9.

28. Buzhilova AP., Dobrovolskaya MV., Mednikova MB., Bo-
gatenkov DV., Lebedinskaya GV. The human bones from Klin-Yar
III and IV. In: A.B. Belinskij, H. Hérke (eds). Ritual, Society and
Population at Klin-Yar (North Caucasus). Excavations 1994—1996
in the Iron Age to Early Medieval Cemetery. Bonn: Rudolf Habelt
GmbH, 2018; 36: 134-183.

29. Balabanova MA. Economic-cultural pattern and way of life
of Sarmatian tribes according to ancient written sources. Bulletin
of Volgograd State University. 2011; 1: 6-12. (In Russ)

30. Balabanova M.A. Variability of anthropological types of
the Sarmatian population of the Lower Volga region. Bulletin of
Volgograd State University. Series 4: History. Regional Studies.
International Relations. 2010; 1: 5-14. (In Russ)

31. Klimova GV., Balabanova MA. Physical type of Early Sar-
matians according to osteological materials from cemeteries of the
Lower Volga region. Proceedings of the XXXIX Ural-Volga Ar-
chaeological Student Conference. 2007: 154-155. (In Russ)

32. Firshtein BV. The Sarmatians of the Lower Volga region
in anthropological perspective. Anthropological Data on the Great
Migration of Peoples. Pannonian Avars and Sarmatians. Lenin-
grad: Nauka, 1970. (In Russ)

33. Berezina NYa., Frizen SYu., Korobov DS. Anthropological
materials from the kurgan cemetery Levopodkumsky 1 (Kislovodsk
Basin). Bulletin of Anthropology. 2014; 1: 170-178. (In Russ)

34. Solomina O. et al. Glacier fluctuations during the past 2000
years. Quaternary Science Reviews. 2016; 149: 61-90.

35. Holzhauser H., Magny M., Zumbiihl H.J. Glacier and
lake-level variations in west-central Europe over the last 3500
years. The Holocene. 2005; 15(6): 789—801.

36. McCormick M. et al. Climate change during and after the
Roman Empire: reconstructing the past from scientific and histor-
ical evidence. Journal of Interdisciplinary History. 2012; 43(2):
169—220.

37. Babenko AN., Dobrovolskaya MV., Vasilieva EE., Korobov
DS. Reconstruction of diet and economic features of the population
of the Central Ciscaucasia in the 1st millennium BCE — 1st millen-
nium CE based on isotopic analysis of collagen from the Kichmal-
ka II cemetery. Archaeology, Ethnography and Anthropology of
Eurasia. 2021; 49(4): 80-90. (In Russ)

38. Alexandrin MYu. et al. Variations of heat availability in the
Western Caucasus in the past 1500 years inferred from a high-res-
olution record of bromine in the sediment of Lake Karakel. Quater-
nary International. 2023; 664: 20-32.

39. Serrat M.A., King D., Lovejoy C.O. Temperature regulates
limb length in homeotherms by directly modulating cartilage
growth. Proceedings of the National Academy of Sciences. 2008;
105(49): 19348-19353.

23. I1excemckuil /[.B. VI3MEHYUBOCTH MPOZOJILHBIX Pa3MEPOB
TPyOUaThIX KOCTEH dYesoBeKa M BO3MOMKHOCTH PEKOHCTPYKIHH
TEJIOCITIOMKEHHUS: TUCC. ... KaH/I. OMOJI. HayK : 03.03.02. M., 2011. -
326 c.

24. Anexceeg B.II., l'oxman HM.H. AHTpOmoOJIOTHs a3MaTCKON
gactu CCCP / OtB. pen. I'. JI. Xuts. M.: Hayka, 1984. - 208 c.

25. I'epacumosa M.M., ITexcemckuit /I.B. TlaseoaHTpOIOO-
sl HaceJleHusl K0OaHCKoU KynbTypsl // Hacenenue FOra Poccun
¢ ZIpeBHEHUIINX BPeMeH 10 HaluX JHed (JJoHCKue aHTpPOIOJIOTH-
yecKkue yTeHus) / OTB. peA. wi.-kopp. PAH JI.I. Martwumos. Po-
croB-Ha-/{ony: UsmatesscrBo FOHIL PAH, 2013. — 126 c.

26. I'epacumosa M.M. T'opojckoe HaceneHue 3araiHON Ajia-
Hun VIII-IX BB. H. 3. (110 KpaHMOJIOTUN MOTWUJIbHUKA MoreBas
6anka) // Becrauk antpomnosniorun. 2018. N@ 3(43). C. 95-111. EDN
ZCICBN.

27.  Sharko F.S., Boulyginag,E.S., Tsygankova S.V.,
Slobodova N.V., Rastorguev S.M., Krasivskaya A.A., Belinsky
A.B., Harke H., Kadieva A.A., Demidenko S.V., Malashev
V.Y., Shvedchikova T.Y., Dobrovolskaya M.V., Reshetova LK.,
Korobov D.S., & Nedoluzhko A.V. Koban culture genome-wide and
archeological data open the bridge between Bronze and Iron Ages
in the North Caucasus // European journal of human genetics :
EJHG. 2024. 32(11) P. 1483-1491.

28. Buzhilova A.P., Dobrovolskaya M.V., Mednikova M.B.
[et al.] The human bones from Klin-Yar III and IV // Ritual,
society and population at Klin-Yar (North Caucasus): Excavations
1994-1996 in the Iron Age to early medieval cemetery / Deutsches
Archidologisches Institut, Eurasien-Abteilung. Bonn: Habelt-
Verlag, 2018. P. 134-183. EDN SJTGQC.

29. BamabanoBa M.A. Xo03sHCTBEHHO-KYJIBTYPHBIH YKJIaJ
1 00pa3 JKU3HM CAPMATCKUX IJIEMEH 10 JAHHBIM aHTHYHBIX ITHCh-
MEHHBIX HCTOYHHKOB // BecTHUK BoJrorpazickoro rocysapcrseH-
HOT'O yHUBepcuTeTa. — 2011. — Bpimn.1. — C. 6-12.

30. Banabanosa M.A. VI3MeHUYMBOCTh AHTPOIIOJIOTUYECKUX
TUIIOB capMmaTtckoro HaceseHust Huskuero IloBosukbst // Bect-
HUK BoJIirorpazickoro rocyzapcrBeHHoOro yHuBepeurera. Cepus 4:
Hcropus. Pernonoseznienue. MexiyHapoiHble OTHOIIIEHUA. 2010.
(1).C.5—14.

31. Kaumoea I'.B., Barabanosa M.A. ®U3WYeCKUN THUII paH-
HUX CapMaToB II0 OCTEOJIOTHYECKHM MaTrepuajgaM W3 MOTUJIb-
HukoB Hwxkaero IloBosmkbs // Marepuaner XXXIX Ypaso-Ilo-
BOJIXKCKOHM apXeoJIOTHMUeCKOH CTy/IeHYeCKo KoH(pepeHun. 2007.
C. 154—-155.

32. Qupwmeiin b.B. Capmarbl HuxHero lIoBOJKbA B aH-
TPOIOJIOTUYECKOM OCBEIleHUU // AHTPOIIOJIOTMYECKHEe JaHHbIE
o Benukom nepeceseHun HapoAoB. ABaphl u capmatsl. JI.: Hayka,
1970. C. 70—86.

33. bepesuna H.A., ®pusen C.FO., Kopobos /I.C. AuTpomnosio-
I'MYecKHe MaTepuasbl U3 KypraHHOTO MOTIHJIbHUKA JIeBOIOAKYM-
ckmit 1 (KucsoBozackasi KoTioBuHa) // BeCTHUK aHTPOMOJIOTHH.
2014. N2 1. C. 170-178.

34. Solomina O. et al. Glacier fluctuations during the past
2000 years // Quaternary Science Reviews. 2016. N2 149. P. 61-90.

35. Holzhauser H., Magny M., Zumbuiihl H.J. Glacier and
lake-level variations in west-central Europe over the last 3500
years // The Holocene. 2005. 15(6). P. 789—801.

36. McCormick M. et al. Climate change during and after
the Roman Empire: reconstructing the past from scientific
and historical evidence // Journal of Interdisciplinary History.
2012. 43(2). P. 169—220.

37. bBabenxo A.H., /lobposoavckas M.B., Bacunvesa E.E., Ko-
pobos /I.C. PEKOHCTPYKIIHS MUTAHUSA U 0COOEHHOCTEN X03sHCTBA
HaceneHus llentpanpHoro IlpenkaBkasbda I Thic. 10 H.3. — I ThIC.
H.D. 110 IAaHHBIM H30TOIHOTO aHAJIN3a KOJIJIareHa OCTe0JIorhye-
CKHUX MaTepHasoB u3 MorwibHuKa Kuumanka II // Apxeosiorus,
stHOrpadus u antponosorusa Espasuun. 2021. T. 49, N2 4. C. 80—
90.

38. Alexandrin M.Y et al. Variations of heat availability in the
Western Caucasus in the past 1500 years inferred from a high-

547



Hcropus, apxeosiorus u stHorpagusa Kaskasa

T. 21. N2 4. 2025

40. Razhev DI., Svyatova EO. The phenomenon of maturisa-
tion of female skeletons from the modern-period cemetery of Yeka-
terinburg. Topical Problems of Modern Anthropology. St. Peters-
burg: MAE RAS, 2006: 138-147. (In Russ)

41. Tur SS. Biomechanical approach to the study of physical
activity of ancient pastoralists of the forest-steppe Altai. Bulletin
of Archaeology, Anthropology and Ethnography. 2013; 3: 95-102.
(In Russ)

42. Frizen SYu., Frizen OI. Preliminary results of the study of
osteological materials from the Beslan cemetery. Bulletin of An-
thropology. 2012; 22: 71-77. (In Russ)

43. Ammianus Marcellinus. Res Gestae. Trans. from Latin by
Yu.A. Kulakovsky, A.I. Sonny. Moscow: AST, Ladomir, 2005. (In
Russ)

44. Negasheva MA., Khafizova AA., Movsesian AA. Secular
trends in height, weight, and body mass index in the context of eco-
nomic and political transformations in Russia from 1885 to 2021.
American Journal of Human Biology. 2024; 36(2): €23992.

Recieved 21.01.2025
Accepted 03.04.2025
Published 15.12.2025

resolution record of bromine in the sediment of Lake Karakel //
Quaternary International. —2023. — 664. — P.20-32.

39. Serrat M.A., King D., Lovejoy C.O. Temperature regulates
limb length in homeotherms by directly modulating cartilage
growth // Proceedings of the National Academy of Sciences. 2008.
N2 105(49). P.19348-19353.

40. Padxces /[.HU., Ceamosa E.O. DeHOMEH MaTypHU3aIiU KEH-
CKHX CKEeJIETOB C KJIa/[0UII[a HOBOTO BpeMeHH I. ExartepunGypra //
Hexoropele akTyaspHble NPOOJIEMBI COBPEMEHHOH aHTPOIIOJIO-
ruu. CI16.: Myseit autpomnosiornu u 3tHorpaduu PAH. 2006. C.
138-147

41. Typ C.C. BuomexaHUUYeCKHH IOAXO0J, K U3y4eHUIO0 (HU3U-
YeCKOH aKTHUBHOCTH JPEBHUX CKOTOBOIOB JIECOCTENTHOTO AnTast //
BecTHHUK apXeoJIOTHH, aHTPOIIOJIOTHH U 3THOrpaduu. 2013. NO3.
C.95-102.

42. @pusen C.JO, Ppusen O.H. IlpesBapuTesbHble UTOTU HC-
CJIeZIOBAHMSA OCTEOJIOTHYECKIX MaTePHaIOB bec1aHCKOTro MOTUIIb-
HuKa // BectHuk anTpomnosoruu. 2012. N222. C. 71-77.

43. Ammuan Mapyeanun. PuMckast ucropus. [mep. ¢ jatuH.
10. A. Kynakosckoro, A. . Connu]. M.: ACT, Jlagomup, 2005. -
631c.

44. Negasheva M.A., Khafizova A.A., Movsesian A.A. Secular
trends in height, weight, and body mass index in the context of
economic and political transformations in Russia from 1885 to
2021 // American Journal of Human Biology. 2024. N236(2).
P.e23992.

Ilocmynuaa e pedakyuio 21.01.2025
IIpunsama @ neuams 03.04.2025
Onybaukosaua 15.12.2025

548



