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A B S T R A C T

The Pamir plateau is one of the highest mountain systems in the world, presenting a highly challenging envi-
ronment for human occupation. During the Soviet era, researchers discovered several stratified archaeological
sites in the Pamir zone – including the Oshhona site, which yielded a large collection of lithic artefacts and per-
sonal ornaments made of bone. Pairing archaeozoological and biomolecular methods (Zooarchaeology by Mass
Spectrometry) with use-wear analysis, we investigate the tradition of personal bone ornament production that
emerged in the Pamir mountains during the Middle Holocene. Our analyses indicate that inhabitants of Oshhona
site used a wide range of faunal remains to manufacture non-utilitarian items – including pendants, elongated
beads, and engraved bone. Comparison of raw materials, manufacture technology, and style provide compelling
evidence of cultural links between the Pamir and the middle highlands of the Tian Shan. Although available an-
thropological and genetic evidence is too scattered to assess the possibility of population movements, our results
point to a shared techno-cultural tradition or common cultural adaptation in bone ornament production across
these two regions, perhaps developing as a response to life at high altitudes in Central Asia during the Middle
Holocene.

1. Introduction

Although Central Asia is renowned for its particularly rich cultural
heritage, and its essential role in the movements of people, technol-
ogy, goods, and ideas, from the Pleistocene to the modern era (Harris
et al., 1993; Chaix et al., 2007; Kuzmina, 2008; Dennell, 2009;
Brunet, 2012; Rybin, 2014; Sharon, 2014; Pinhasi and Heyer,
2015; Kolobova et al., 2016; Bae et al., 2017; Narasimhan et
al., 2019; Zwyns et al., 2019), much of this area poses unique
challenges to human occupation. The initial human settlement of the
Central Asian territory -which ranges from the Eastern Caspian and
Kopet Dag Mountains in the West to Tibet, Dzungaria and the Al-
tai in the East – during the Late Pleistocene and Early Holocene re-
quired adaptation to high-altitude areas (2500–4500 m asl). Severe cli-
matic and environmental challenges at high altitudes (including cold,
hard winters, and limited oxygen) forced human populations to de-
velop biological, economic and technologic adapta

tions (Brantingham et al., 2007; Meyer et al., 2017; Slon et al.,
2018; Zhang et al., 2018; Taylor et al., 2018; Taylor et al., 2019;
Shnaider et al., 2020). However, we know a little about the symbolic
activities of early human societies in these environments.

Personal ornaments, made of various organic and mineral raw ma-
terials, represent an essential element of cultural assemblages among
the first occupants of highland Central and Inner Asia (Fig. 1). The
first symbolic behaviour found across this broad region comes from Ini-
tial Upper Paleolithic and Early Upper Paleolithic assemblages dated to
50.0–30.0 ka cal BP (Rybin, 2014; Douka et al., 2019). Finds of orna-
ments from the Altai Mountains (Derevianko and Rybin, 2003; Dere-
vianko and Shunkov, 2004; Shunkov et al., 2018; Fedorchenko
et al., 2020), Trans-Baikal (Lbova, 2000; Tashak, 2002), Mongo-
lia (Derevianko et al., 2006; Zwyns et al., 2014; Khatsenovich
et al., 2017) and the Ordos (Martí et al., 2017; Wei et al., 2016,
2017) show that ornament production was an important part of early
human cultures
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Fig. 1. Map of the main sites mentioned in the text (modified after ArcGIS Online).

across Inner Eurasia, which come from contexts ranging from 5 to 1500
masl. The mass production of personal adornments was either an orig-
inal cultural innovation or a response by local peoples to the arrival of
a new population. Various types of ornaments worn in certain combi-
nations may have been crucial markers of gender or age, tribal or clan
affiliation, marital status, social standings, or levels of wealth (d’Errico
et al., 2003; Kuhn and Stiner, 2007).

While a general picture of cultural and technological changes occur-
ring during the Initial and Early Upper Paleolithic of Central Asia has
been established based on flaked stone tools (Kolobova et al., 2016),
no reliable evidence for the presence of personal ornament production
is known for this area – particularly for the earliest sites found at higher
elevations of 2500 m asl and above. In the Early and Middle Holocene,
various types of non-utilitarian objects made of bone, stone, and mol-
lusc shells proliferated across lowland areas of Central Asia from the
Aral-Caspian depression to the Ferghana Valley (Okladnikov, 1956;
Gulyamov et al., 1966; Markov, 1966; Vinogradov, 1981; Islamov
and Timofeev, 1986; Shnaider and Kurbanov, 2018; Fedorchenko
et al., 2018a). Ornaments made of organic or stone raw material from
mountain areas in Central Asia are known only from the northern Tian
Shan and Hissar ranges, and date to the terminal Late Pleistocene – Early
Holocene (Fedorchenko et al., 2018b; Ozherelyev et al., 2019;
Nokhrina and Taimagambetov, 1996; Islamov, 1975).

In the Soviet era, many ornaments and symbolic artefacts from
mountains areas of Central Asia were identified from archaeological
sites without radiocarbon dates or surface assemblages with problem-
atic stratigraphy (Vinogradov, 1955, 1981; Gulyamov et al., 1966;
Vinogradov and Mamedov, 1975; Islamov, 1980; Bizhanov, 1982;
Itina, 1984; Islamov and Timofeev, 1986; Korobkova, 1989). The
chronological and cultural attribution (Epipalaeolithic, Mesolithic or
Early Neolithic) of personal adornments from this territory was usually
determined using via relative dating based on accompanying stone tools
or ceramics. Many Soviet publications reported only the presence or ab-
sence of ornaments and raw material type. As a result, traditions of man-
ufacture, selection of raw materials, and use of these items – along with
their complex social, cultural, and aesthetic functions, – have gone un-
noticed or unstudied. Overall, early evidence of personal ornament pro-
duction is still rare in Central Asia.

Here we present a detailed analysis of the collection of bone or-
naments from the site of Oshhona in the Pamir Mountains, Tajikistan,
one of the oldest archaeological sites situated in the high

mountains of Central Asia (Ranov, 1962; Shnaider and Saifuloev,
2018). The Oshhona personal adornments were recovered from secure
archaeological contexts; a series of well-correlated radiocarbon dates
have been generated for the site's cultural layers (Ranov and Kari-
mova, 2005). The combination of absolute chronology and contextual
information relating to the recovered ornaments, paired with the de-
tailed study of material and manufacture technique, allows us to discuss
the technology and production of symbolic objects by early human pop-
ulations occupying the high mountain zones of Central Asia.

2. Regional settings

Situated in the heart of Central Asia, the Pamir mountains are lo-
cated at the intersection between the Karakorum, Hindukush, Kunlun
and Tian Shan mountains. The climate is arid, with short summers and
long winters (minimum temperatures reaching −47 °C). The mountain-
ous landscape is split by broad rivers and lake valleys, with elevations
ranging from 3600 to 4200 m asl. Pamir vegetation is characterized by
cryophytic alpine and subalpine meadows. Local populations in the East-
ern Pamir consist mostly of ethnic Kyrgyz herders, who practice a tradi-
tional nomadic lifestyle and undertake (with their livestock, sheep, goat,
and yak) several altitudinal migrations during the year. Wild fauna im-
portant to humans includes the Marco Polo sheep (Ovis ammon polii),
Siberian ibex (Capra sibirica), Snow leopard (Uncia uncia), Eurasian lynx
(Felix lynx), wolf (Canis lupus), and long-tailed marmot (Marmota cau-
data) (Saidov, 2008).

Systematic archaeological research in the Pamir mountains was con-
ducted during the Soviet era (1950–1970) by research teams led by V.A.
Ranov and V.A. Zhukov (Ranov, 1962; Zhukov, 1982; Ranov and
Khudzhageldiev, 2005). In the eastern Pamir, these projects identified
dozens of archaeological sites, most of which consisted of surface scat-
ters. However, Ranov and Zhukov also identified two well-stratified lo-
calities, known as Oshhona and Istikskaya cave (Zhukov, 1982; Ranov,
1988).

Oshhona – analysed here – is an open-air site located in the north-
ern Pamir, within the Markansu valley. Vadim Ranov and his team
discovered this site in 1957 and excavated an area of 563 m2 be-
tween 1957 and 1960. Archaeological remains were found at a depth
of 0.2–1.5 m below the surface. Ranov identified four cultural lay-
ers, which he considered to belong to a single cultural complex. In
the lithic assemblage, Ranov identified two knapping strategies. The
first was based on pebble knapping, which was used to produce large
flakes as blanks for scrapers. The second knapping strategy in
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volved production the microblade by pressure knapping, wherein mi-
croblades were retouched and used as composite tools. The toolkit also
contained end-scrapers, awls, bifacial small arrows, notched bladelets,
and backed bladelets. Previous researchers obtained a set of radiocar-
bon dates ranging between 11,202 and 10,512 cal BP for layer 2, and
8163–7690 cal BP and 8509–7880 cal BP for layer 3 (2-sigma or 95.4%
probability, calibrated using IntCal13 in OxCal version 4.3). Researchers
remain sceptical about the quality of dates from the second cultural
layer, however, and tend to use only the later range of dates when de-
scribing the site (Ranov and Karimova, 2005). Since the original ex-
cavation, the personal ornaments from the site remained unstudied.

3. Materials and methods

Here we analyse the original collection of bone artefacts from Layer
1 of the Oshhona site (Fig. 2). A total of six bone items occurs from
this stratigraphic unit. These include a pendant with a perforation made
of the wall of a tubular bone; a pendant with a hole made from a
mammalian tooth; two elongated beads made of tubular

small mammal bone; an elongated bead made of tubular bone of a car-
nivore; and a fragmented engraved bone.

3.1. Zooarchaeological study

Based on skeletal morphology, we identified each specimen to the
most precise taxonomic level using comparative collections at the Russ-
ian Academy of Sciences-Siberian Branch in Novosibirsk, Russia. In
cases where we could not make a species attribution, we used size
classes (Brain, 1981). Identifiable specimens (including shaft frag-
ments) were analysed for skeletal element, portion, and segment (Gif-
ford and Crader, 1977). Next, we conducted a microscopic observa-
tion of all bone surfaces under a low-angled light using a hand lens
(10 × magnification) to identify taphonomic modifications, including
weathering, root etching, anthropogenic, and carnivore damage (Olsen
and Shipman, 1988; Blumenschine et al., 1996; Behrensmeyer,
1978; d’Errico and Villa, 1997; Pickering and Egeland, 2006).

Fig. 2. Personal ornaments from Oshhona site (Pamir Mountains): 1 – Pendant made from Capra/Rangifer tubular bone; 2 – Pendant made from Ovis/Cervidae/Saiga tooth; 3–5 – Elongated
beads made from tubular mammal bones; 6 – The fragment of Sheep (Ovis) bone with engravings.
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3.2. Zooarchaeology by Mass Spectrometry (ZooMS)

As most specimens could not be easily identified to taxon based
on morphology, we conducted Zooarchaeology by Mass Spectrometry
(ZooMS) analysis to taxonomically identify the bone artefacts at the Max
Planck Institute for the Science of Human History in Jena, Germany. We
followed protocols outlined by Welker et al. (2015), allowing samples
to demineralise in 0.5 M hydrochloric acid for one-two days after which
they were rinsed back to a neutral pH using 50 mM ammonium bicar-
bonate. After rinsing, the sample was incubated at 70 °C for an hour in
100 μl of 50 mM AmBic. 50 μl of the resulting supernatant was treated
with trypsin (Pierce ™ Trypsin Protease, Thermo Scientific) at 37 °C
for 18 h. Following digestion, we subjected samples to C18 cleanup
(Pierce™ C18 Tips, Thermo Scientific), mixed with a matrix solution
of α-cyano-4-hydroxycinnamic of 10 mg/mL in 50% acetonitrile (ACN)/
0.1% trifluoroacetic acid (TFA) and allowed them to co-crystallise. Sam-
ples were then analysed using an Autoflex MALDI-TOF Bruker Ultra-
flex II (Bruker Daltonics, Bremen) Matrix Assisted Laser Desorption Ion-
ization (MALDI) Time of Flight (ToF) Mass Spectrometer. The resulting
mass spectra were analysed using mMass and screened for diagnostic
markers using the FlexAnalysis software and compared against a refer-
ence library (Buckley et al., 2009; Welker et al., 2016). Samples
were also analysed alongside multiple blanks which all returned nega-
tive results, hence no cross-contamination was observed.

3.3. Technological and use-wear analysis

Using the technological approach and use-wear analysis, we recon-
structed the technological context, sequence, and methods of produc-
tion of artefacts (Averbouh, 2001; d’Errico et al., 2003; Broglio
et al., 2004; White, 2007; Khlopachev and Girya, 2010; Goutas,
2015; White and Normand, 2015), following procedures developed
by previous research (Vanhaeren and d’Errico, 2006; White, 2007;
Wright et al., 2014; Heckel, 2016) and adapted to our region
(Shunkov et al., 2018; Fedorchenko et al., 2018a).

First, we measured each artefact using electronic sliding callipers
with a margin of error of 0.1 mm. We then conducted a use-wear analy-
sis of the bone items to identify traces accumulated during manufac-
ture and use at both low and high optical magnification, following es-
tablished protocols (Semenov, 1968; Campana, 1979; Peltier and
Plisson, 1986; Buc and Loponte, 2007; Legrand and Sidéra, 2007;
Kononenko, 2011; Wright et al., 2014; Évora, 2015; Bradfield,
2015; Marreiros et al., 2015; Stemp et al., 2015; Dayet et al.,
2017; Martisius et al., 2018). Special attention was paid to the de-
tection of the organic and inorganic remains on the artefact surfaces
(Wadley et al., 2004; Rigaud et al., 2014; Martí et al., 2017; Vel-
liky et al., 2018). We conducted a preliminary observation of every
bone artefact using a stereomicroscope Altami SM0745-T with an exter-
nal light source and with magnifications ranging from 7.5 × to 100 × .
The main instrument used in a detailed examination of use-wear and
manufacture traces – such as scarring, rounding, striations, and abrasion
polish – was a metallographic microscope Olympus BHM, using differ-
ential interference contrast (DIC) lenses with 40 × to 500 × magnifica-
tions. We recorded each artefact using a Canon EOS 7D digital SLR cam-
era with lenses EF-S 60 mm f/2.8 Macro USM and a tripod with man-
ual focusing. Micro-photography utilized a Canon EOS 7D and Olympus
ВНМ optical system. For the creation of microphotographs focusing over
the entire frame, we used Helicon Focus software, which is based on fo-
cus stacking technology.

3.4. Experimental data

Experimental criteria to identify bone artefact production techniques
from the Final Pleistocene and Early Holocene have been productively
applied to archaeological assemblages (Semenov, 1968; Olsen, 1984;
Campana, 1989; LeMoine, 1994; Gwinnett and Gorelick, 1998;
Korobkova and Sharovskaya, 2001; Maigrot, 2003; Pickering and
Egeland, 2006; Legrand and Sidéra, 2007; Khlopachev and Girya,
2010; Buc, 2011; Averbouh and Pétillon, 2011; Álvarez et al.,
2014; Abuhelaleh et al., 2015; Gurova and Bonsall, 2017; Tor-
res et al., 2020). To understand the Oshhona material, we also used
our experimental collection, produced to examine the manufacture and
use-wear traces on artefacts made of mineral and osseous raw material.
We employed various techniques and technologies for osseous raw ma-
terial processing known from prehistoric Eurasia (Fedorchenko, 2013,
2016; Fedorchenko et al., 2017, 2018а). Our experimental program
included modification of long bones of Rangifer tarandus, Cervus elaphus,
Bos taurus taurus, and Ovis aries in dry and soaked condition. These ex-
periments explored techniques for making longitudinal grooves in bone
with stone burins, knapping and intentional fragmentation of bone raw
material with hammerstones, wedges, and anvils, as well as planing/
scraping of bone blanks using stone flakes, blades, and burins. We made
an experimental grinding using grindstones made from sandstone and
other abrasive raw material. We conducted perforation experiments us-
ing hand drilling, non-modified flint flakes with a narrow triangular
shape, and a wooden bow drill with retouched micro-borer. We also re-
lied on the reference collection at the Laboratory of Traceology and Ex-
perimental Archaeology of the Institute for the History of Material Cul-
ture RAS, Saint Petersburg. The conclusions of our experimental studies
were used in the identification of the manufacturing techniques of the
Oshhona bone artefacts.

4. Results

4.1. General characteristic of the faunal assemblage

The faunal assemblage of the site from V.A. Ranov excavation con-
sists of 130 specimens (Table 1). The material is highly fragmented,
and no complete elements were found. Based on the taphonomic study,
most of this fragmentation occurred in antiquity while the bones still
contained the grease and marrow. Less than 10% of the observed frac-
tures were made on dry bones. Other taphonomic modifications are rare
in the Oshhona assemblage, and limited weathering is present on only
30% of the remains. We do not observe carnivore marks and see root
etching only on less than 10% of the remains.

Table 1
Zooarchaeological data.

Identifications Total Human impact

Cut
marks

Percussion
marks

Burnt
bones

Ovicaprine 12 4 3
Small and medium
size ungulates

Long
bones

17 1 2 5

Flat bones 13
Vertebrae 1

Non-identified 87 4
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Of the 130 bone fragments, only 12 were taxonomically identifi-
able. These are all specimens of sheep or goat (Ovis/Capra), and include
fragments of long bones (Femur = 2; Tibia = 2), metapodial (n = 4),
scapula (n = 1), second phalange (n = 1) and tooth fragments (n = 2).
In addition, 41 other remains were attributed to small- and medium-size
ungulates (long bones = 17; flat bones = 13; vertebrae = 1). All these
small/medium size ungulate remains could also belong to Ovis or Capra.
In total, 19 specimens (14.6%) exhibit evidence of human activity. We
identified cutmarks on five elements, including two femur shafts (likely
related to defleshing) and two metapodials (disarticulation marks).
Notches and bone percussion flakes attest to bone breakage, probably in
order to recover marrow and grease.

4.2. Species identification of the blanks for personal ornaments

Although the process of ornament production removed most iden-
tifiable features of the bones necessary for species identification us-
ing traditional zooarchaeological techniques, three of the six specimens
revealed high confidence taxonomic identifications based on collagen
peptides using ZooMS. Two addition samples (samples 4 and 5) retain
taxonomically essential markers but lack enough diagnostic markers to
give high confidence assignments. Our results (Table 2) indicate the
use of medium/large mammal species which may be wild or domestic
(Ovis and Capra), small mammal prey species (rabbit/hare and Muridae,
which may belong to a field mouse), and a predator species (cat), show-
ing diverse exploitation of the mammalian fauna of the Pamir region.

4.3. Production process

The pendant made of Capra/Rangifer tubular bone is diamond-shaped
(Table 2: sample 3; Fig. 3), with a straight profile and convex-con-
cave cross-section following the original shape of the blank. The item
is 22.1 mm long, 10.3 mm wide and from 1.3 to 2.5 mm thick (maxi-
mum dimensions). The pendant is made from a bone blank produced
through fragmentation of a long bone through percussion. A few large
chipping facets are noted at the bottom of the concave side of the arte-
fact. Such traces are characteristic of the technique of direct percussion
with a hammerstone (Pickering and Egeland, 2006). We note a traces
of premeditated planing close to the perforation in the upper portion of
the item's convex side. Evidence for planing is, however, difficult to dis-
tinguish due to overlapping use-wear traces and, sometimes, root etch-
ing.

The perforation has a round shape and biconical profile and is lo-
cated in the upper portion of the artefact. The diameter of the hole
is 3.5 mm. The interior surface of the hole shows concentric drilling
striations arranged in even, parallel rows (Fig. 4). Upon marking the

point intended for drilling on the concave side of the bone, a
cone-shaped hole appears to have been formed by a stone tool with a
narrow symmetrical point. The resulting perforation was drilled from
the opposite side with the same tool. Morphological parameters of the
perforation suggest the use of two-way drilling (Olsen, 1984: 153; Tor-
res et al., 2020). The shape of the hole suggests that drill rotated
smoothly and freely around its axis, which could indicate the use of a
bow drill (Gwinnett and Gorelick, 1998).

Use-wear analysis of the pendant revealed use of this object in every-
day life and wear. Under 40 × –100 × magnification, the convex side
of the pendant close to the perforation shows micropolish, shallow
multi-directional scratches and micro indentations, located mainly at
protruding areas of the surface. On the concave side of the ornament,
there are traces of rubbing and general use-wear resulting from contact
with soft organic material (LeMoine, 1994). The pendant's edges are
rounded at the micro-level and show traces of lustre. At the top of the
perforation, a localized area of smoothing and rubbing along with signs
of overlapping concentric drilling striations is visible. These use-wear
traces indicate a relatively firm attachment of the object to clothing with
a thin thread (Dayet et al., 2017).

The pendant made from an Ovis/Cervidae/Saiga tooth (Table 2: sample
2; Fig. 5), is elongated and ovoid, with a straight profile and a subrec-
tangular cross-section, which is due to the natural shape of the blank.
The surfaces of the two lateral edges and one of the wide sides of the
adornment are almost entirely missing due to lengthwise fragmentation.
The object is 19.5 mm long, 7.3 mm wide and 2.8 mm thick (maximum
dimensions). A round hole, biconical in the cross-section, was made in
the root portion of the tooth. The diameter of the hole is 2.2 mm. Manu-
facture and use-wear traces on the artefact are partially destroyed due to
exfoliation and desiccation-related fracturing. Traces of drilling prepara-
tion by planing or scraping, typical for pendants made of animal teeth
(White and Normand, 2015: 145), are not visible on this artefact.
Morphological features of the perforation indicate the use of a two-way
drilling technique using a small tool (Gwinnett and Gorelick, 1998).

Micropolish on the upper part of the pendant and rub marks inside
the hole, which overlap the concentric drilling striations, may suggest a
relatively long and free movement of the pendant along the thread. Sim-
ilar traces are considered as evidence of contact with the clothing or skin
of a person who wore this ornament in everyday life (LeMoine, 1994).

The elongated bead made of tubular bone from a small rabbit or leporid
(Table 2: sample 4; Fig. 6) has a narrow cylindrical shape, straight pro-
file, and ovoid cross-section. These features follow the morphology of
the original blank. The bead is 10.6 mm long, 3.3 mm wide and 2.7 mm
thick (maximum dimensions). The diameter of the natural hole is 2 mm.

Table 2
Results of collagen fingerprinting analysis (ZooMS).

Sample ID P1 A A′ B C P2 D E F F′ G G′

Oshhona
1

Sheep (Ovis) 1105.5 1180.6 1196.6 1427.7 1580.7 1648.8 2131.1 2883.2 2899.2 3018.2 3033.2

Oshhona
2

Ovis/Cervidae/Saiga 1105.6 1427.7 2131.1 3017.2 3033.3

Oshhona
3

Capra/Rangifer 1105.5 1427.7 2131 2883.3 3077.2 3093.3

Oshhona
4

Rabbit/hare (Leporidae) 1105.5 1182.6 1453.7 2129.1 2883.3 2957.4

Oshhona
5

Muridae 1105.5 1453.7 2143.1 2883.3 2987.8 3003.8.

Oshhona
6

Cat (Felidae) 1105.5 1453.7 2163.1 2820.3 2853.4 2999.5

5
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Fig. 3. Pendant made from Capra/Rangifer tubular bone.

Fig. 4. Traces of drilling on bone pendant.

At the initial stage of the elongated bead production, the epiphysis
of the tubular bone was cut through deep, circular sawing and subse-
quently broken via flexion (Buc, 2011: 551) (Fig. 7: 1). The cutting sur-
face is inclined at an angle of 80° to the cross axis of the item. The bead
ends show four tentative cutmarks. The first is 2.9 mm long on one of
the wide sides, and three other marks are 2.7 mm, 1.7 mm and 0.8 mm
long on the opposite side. Analysis of manufacture traces suggests that
the cutmarks were produced by a stone tool with reciprocal kinemat-
ics, straight profile, and symmetrical V-shaped working edge (Wright
et al., 2014). At the next stage, the item was carefully processed with
fine-grained abrasives. Under 40 × –200 × magnification, the grinding
traces appear as rows of elongated thin scratches oriented sub-parallel
and perpendicular to the longitudinal axis of the artefact (Bradfield,
2015) (Fig. 8).

Traces of grinding are overlapped and obscured by utilization wear
across the surface of the decoration. Under 40 × –100 × magnification,
the bead surfaces display visible traces of use-wear; micropolish is noted
all over the rough microrelief; with rubbing signs and shallow micro in-
dentations also visible (Fig. 7: 2). The surfaces of scratches and break-
ages at the bead ends are also smoothed and polished through prolonged
use. This use-wear pattern suggests that the item was used together with
other typologically similar artefacts as a part of a necklace.

The elongated bead made of tubular bone from a сat (Felidae) (Table
2: sample 6; Fig. 9) is barrel-shaped and has a rounded

Fig. 5. Pendant made from an Ovis/Cervidae/Saiga tooth.

Fig. 6. Elongated bead made of tubular bone from a small rabbit or leporid.

cross-section and a straight profile. The decoration is 12.3 mm long. The
width of the items varies from 5.5 mm in the medial part to 4.2 mm at
the ends. The thickness of the bead varies similarly: from 3.4 mm to
4.3 mm at the ends to 5.3 mm in the medial portion. The diameter of
the natural hole is 2.5 mm on one side and 3.3 mm on the opposite side.
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Fig. 7. Traces of manufacture on elongated bead: 1 – Traces of cutting; 2 – Use-wear
traces.

Fig. 8. Traces of manufacture on elongated bead: 1–2 – Grinding traces.

The initial stage of bead production was similar to that described
above: the tubular bone epiphysis was cut or sawn with deep notches
around the circumference of the bone, which was subsequently bro-
ken in the artisan's hands. The cutting surface was inclined at an angle
of 50º–60° to the long axis of the object. Tentative cutmarks, 3.9 mm
and 3.4 mm long, were noted on opposite sides at one of the bead's
ends. The morphometric features of these traces

Fig. 9. Elongated bead made of a tubular bone from a сat (Felidae).

suggest the use of a stone tool with a small symmetrical V-shaped work-
ing edge, such as an unretouched bladelet or flake. The exterior bead
surfaces display visible use-wear traces: micropolish, rubbing traces, and
shallow micro dents (Olsen, 1984: 168). The elongated bead, the same
as the bead described above, might have been used as part of a necklace.

The elongated bead made of a tubular bone from Muridae (Table 2:
sample 5; Fig. 10) is cylinder-shaped, slightly expanding in diam

Fig. 10. Elongated bead made of a tubular bone from Muridae.
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eter from one end to the other, with a straight profile and a flat-convex
cross-sectional shape. The length of the artefact is 10.2 mm, the width is
6.3 mm, and the thickness is 5.2 mm (maximum dimensions). The diam-
eter of the hole is 2.5 mm at one of the ends and 3.2 mm at the opposite
end. Manufacture and use-wear traces are poorly preserved due to nat-
ural deformation by exfoliation and pitting of the surface. The greater
part of one of the broad bead surfaces has traces of exfoliating. The op-
posite surface and lateral faces of the item are less deformed. The gen-
eral state of artefact preservation suggests the use of the same techno-
logical sequence as for the previous two ornaments. One of the bead tops
was formed by circular sawing of the bone surface; the surfaces of the
cutmarks are smoothed by planing and show use-wear micropolish. Saw-
ing marks are not visible on the opposite end of the artefact; here the
surface is levelled and ground; inside one micro-indentation, tiny par-
ticles of red ochre pigment are traced. We do not note the evidence of
additional treatment inside the resulting natural hole.

Fig. 11. The fragment of Sheep (Ovis) bone with engravings.

Fig. 12. Trace of engraving on the Sheep (Ovis) bone.

The foliate sheep (Ovis) bone fragment with traces of engraving (Table
2: sample 1; Fig. 11) shows a slightly curved profile and a flattened
cross-section. Traces of fragmentation are discernible over much of the
item's perimeter. The artefact is 55.6 mm long, 16.3 mm wide and from
1.1 to 2 mm thick (maximum dimensions). Five elongated engraved
lines are made by a stone tool with a thin U-shaped working edge
(Fig. 12). Sub-parallel traces of linear decoration are arranged diago-
nally to the artefact long axis. The lengths of the lines vary from 13.1
to 37.5 mm, the widths range from 0.1 to 0.2 mm, and the depth is
0.1 mm. Under 40 × –100 × magnification all grooves are relatively
consistent in size and shape, which may suggest a smooth hand move-
ment, and uniform tool pressure during manufacture (Fedorchenko,
2016). We suggest that a specialised stone instrument like a small burin
or engraver could have been used to create the ornament. We do not fix
any other shreds of evidence of intentional manufacture on the artefact
surfaces.

4.4. Age determination

We conducted new absolute dating of the Oshhona site assemblage
using samples obtained from two bone fragments found in the archae-
ological collections stored at the Archaeological Department of the In-
stitute of History, Archaeology and Ethnography (Dushanbe, Tajikistan).
The samples were processed and dated at the AMS laboratory of the Cen-
tre for Cenozoic Geochronology, Institute of Archaeology and Ethnog-
raphy SB RAS (Novosibirsk, Russia) and in the Centre for Isotope Re-
search of Groningen University (Groningen, Netherlands) (Table 3). A
sample from Layer 1 gave a 14C Age of 6817 ± 104 BP (NSKA-1634)
and calendar Age of 7922–7493 BP (2-sigma calibrated range using
the INTCAL 13 calibration curve in OXCAL 4.3). The next sample ob-
tained from layer 2 yielded an age of 6232 ± 105 BP (NSKA-1632)
and 7415–6889 cal BP (2-sigma cali

Table 3
Results of radiocarbon dating.

№
Radiocarbon dates
(yrs BP) Lab-No

Calibrated age (yrs BP,
2-sigma) Layer

Dating
materials Reference Notes

1 6817 ± 104 NSKA-1634 7680–7620 1 Bone This paper
2 6232 ± 105 NSKA-1632 7240–7150 2 Bone This paper
3 6824 ± 18 GRM-11930 7686–7616 2 Bone This paper
4 9530 ± 130 RUL-280 11,202–10,512 2 Charcoal Ranov, 1962 The dating samples were collected from a

large area
5 7380 ± 150 LE-1265 8509–7880 3 Bone Markov and Obraztsov

(1981)
6 7095 ± 120 LE-1266 8163–7690 3 or

4
Bone Markov and Obraztsov

(1981)
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brated range). Finally, a third sample from the same Layer, processed
at the Centre for Isotope Research at the University of Groningen, gave
a 14C Age of 6824 ± 18 BP (GrM-11930) and a calibrated age of
7685–7615 cal BP (2-sigma).

Considering these new dates alongside the results of previous stud-
ies (Fig. 13), both Layer 1 (where all the ornaments were found) and
Layer 2 appear to date to ca. 7650 BP, with the possibility of later occu-
pation as well (that could also be attributable to radiocarbon contamina-
tion from specimen NSKA-1632). We suppose, the date 9530 ± 130 BP
(RUL-280) is incorrect for Layer 2; this sample was obtained from char-
coal that may not directly reflect the age of cultural activity. Layers 3–4
may slightly predate the overlying layers, with previous dates falling be-
tween 8.5 and 7.7 ka cal BP.

5. Discussion

We discovered that inhabitants of the Oshhona site used osseous
raw material from several local animal species to produce personal or-
naments of various types. Archaeozoological and biomolecular analysis
show that bone raw material belonging to a wide range of wild animal
taxa – deer, sheep, goat, cats, and rabbits/hares. The manufacture of
the bone ornaments from Oshhona also employed several operational se-
quences. The technology of pendant production from mammalian teeth
or wall of tubular bones was relatively simple using a short sequence: ex-
traction of the tooth or selection of bones of suitable size/shape, prepa-
ration of the surface through planing or scraping, and finally two-way
perforation of a rounded hole, likely using a simple device such as a
bow drill. The manufacturing of elongated beads implied a more ex-
tended operation sequence. It included the following stages: removing
the epiphysis of the tubular bone through deep circular cutting or saw-
ing, breaking of the bone via flexion, and processing the surfaces with
fine-grained abrasives. Use-wear patterns identified on these artefacts
suggest that ornaments from Oshhona were used as the elements of a
necklace, or sewn onto clothing.

Comparison of our results with the archaeological record of the
broader region of Central Asia suggests that occupants of mountain
zones seem to have exploited local fauna while lowland occupants
preferred other raw materials (Table 4). In the middle highlands of
Central Asia, the earliest evidence of personal ornaments occurs from
the multi-layered site of Aigyrzhal-2, located in the Tian Shan moun-
tains at an elevation of 2000 m asl (Motuzaite Matuzeviciute et
al., 2017; Fedorchenko et al., 2018b). At this site, a pendant with
circular cutmarks made of a Cervus incisor was found in association
with cultural layer 3 dated to 13.4–13.0 ka cal BP. A few pendants
of Corbicula tibetensis shells with holes and red ochre have been re-
ported at Rakhat multilayered site in the piedmonts of the Trans-Ili
Alatau, one of the northern ranges of the Tian Shan

(Ozherelyev et al., 2019). This assemblage is preliminarily dated to
the terminal Upper Palaeolithic.

A unique set of personal ornaments also occur in association with the
Early and Middle Holocene layers of the Karaungur cave on the southern
face of the Karatau mountain range (northwestern Tian Shan) (Nokh-
rina and Taimagambetov, 1996). The collection of bone items in-
cludes pendants made from teeth of small predators (Meles meles and
Vulpes vulpes) and red deer (Cervus elaphus). This assemblage contains
quadrilateral and round-shaped pendants with decorative motifs and red
ochre, made of long bone fragments, as well as cylinder-shaped elon-
gated beads decorated with linear incisions. Personal ornaments made
from non-osseous raw material also revealed in Karaungur. These in-
clude an ovoid and patterned pendant made from slate, two cone-shaped
elongated beads made of Corbicula ferganensis shell, and a pendant made
of Dentallium sp. shell coloured with red ochre. A single ring-shaped
bone pendant is known at Late Mesolithic assemblage of Machai cave
which is located in Baisuntau range and dated to 8.6–8.15 ka cal BP (Is-
lamov, 1975).

More significant numbers of personal ornaments have been found in
the assemblages of the low-mountain area of Central Asia, typically us-
ing stone rather than bone as raw materials for manufacture. The oldest
evidence of symbolic activity for this territory occurs in the Fergana val-
ley in the Early Holocene layers of Obishir-5 site (altitude 1700 m asl),
dated to 10.8–8.2 ka cal BP (Shnaider et al., 2017; Fedorchenko et
al., 2018a). The assemblage is made of soft stone and bone. The Obishir
personal adornments include five artefacts made of talkite, serpentinite,
and marble, produced through grinding and drilling. These are ovoid,
subtriangular, and subrectangular pendants, a labret-like item, and a
pendant blank. For the manufacture of stone ornaments, inhabitants of
the Obishir-5 used raw material transported to the site over a distance
of 4.5 km. The Early Holocene complex from this site also includes a
pendant made of a Canis deciduous tooth with one biconical perforation
(Islamov, 1980: 73).

Other evidence of personal ornament production in the Fergana
valley discovered through archaeological research is dated to the
Mesolithic and Early Neolithic. This includes the sites of Uzunkul-1, -2
and -5; Dorazkul-1; Yangikadam-12, -16, −19, -25–27, −31, −32 and
−35; Taipak-1, -9–12; Gurtepe; Madiar-1–3, −10a, and −13 sites (Is-
lamov and Timofeev, 1986). For the manufacture of most non-util-
itarian items from these sites, ancient inhabitants of Fergana valley
used various types of soft stone. There are plain, rounded pendants
made of small pebbles of marble-like rocks. These adornments have bi-
conical perforations and are decorated through small carved notches
at the edges. Small round beads are less common. A fragment of a
complex-shaped polished artefact, possibly a ring or a bracelet made
of greenish-brown soft stone represents a unique find

Fig. 13. Bayesian chronological models for the Oshhona site.
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Table 4
Final Pleistocene – Middle Holocene Archaeological Sites from Central Asia, contained personal ornaments.

Area Site
Chronological
attribution Ornament type Raw material References

Pamir Oshhona Late
Epipalaeolithic,
7.9–6.9 ka cal
BP

Pendants,
Cylinder-shaped
and Barrel-shaped
Beads

Animal
tubular bone
and teeth

This paper

Tian Shan Aigyrzhal-2 Epipalaeolithic,
13.4–13.0 ka
cal BP

Pendant with
circular cutmarks

Animal tooth Fedorchenko et
al. (2018b)

Rakhat Terminal Upper
Paleolithic

Pendants Mollusc shell Ozherelyev et
al. (2019)

Karaungur cave Early Neolithic Simple and
Decorated
Pendants,
Cylinder-shaped
Beads with linear
incisions, Cone-
shaped Beads

Animal and
tubular bone
and teeth,
Mollusc
shell, Slate

Nokhrina and
Taimagambetov
(1996)

Hissar Machai cave Late Mesolithic,
8.6–8.15 ka cal
BP

Ring-shaped
Pendant

Animal bone Islamov (1975)

Fergana valley Obishir-5 Epipalaeolithic,
10.8–8.2 ka cal
BP

Pendants, Blank of
a Pendant, Labret-
like Item

Talkite,
Serpentinite,
Marble,
Animal tooth

Islamov (1980);
Fedorchenko et
al. (2018a)

Uzunkul-1, -2
and -5

Late Mesolithic
– Early
Neolithic

Simple and
Decorated
Pendants, Blanks
of Pendants

Marble Islamov and
Timofeev
(1986)

Dorazkul-1 Late Mesolithic
– Early
Neolithic

Pendant, Blank of
a Pendant

Marble Islamov and
Timofeev
(1986)

Yangikadam-12,
-16,
−19, −25, −26,
−27,
−31, −32 and
−35

Late Mesolithic
– Early
Neolithic

Pendants, Blanks
of Pendants

Marble Islamov and
Timofeev
(1986)

Taipak-1, -9,
-10, −11 and
−12

Late Mesolithic
– Early
Neolithic

Simple and
Decorated
Pendants, Blanks
of Pendants

Marble Islamov and
Timofeev
(1986)

Gurtepe Late Mesolithic
– Early
Neolithic

Pendant, Blank of
a Pendant

Marble Islamov and
Timofeev
(1986)

Madiar-1, -2, -3,
−10a and −13

Late Mesolithic
– Early
Neolithic

Simple and
Decorated
Pendants; Blanks
of Pendants,
Beads, Fragment
of a Ring or
Bracelet

Marble,
Greenish-
brown soft
stone

Islamov and
Timofeev
(1986)

Amu-Darya–Syr-Darya interfluve Khodjagumbaz-5 Early Neolithic Pendants Soft stone Vinogradov
(1981)

Ayakaghitma-90 Middle
Neolithic

Pendants Soft stone,
Mollusc shell

Vinogradov
(1981)

Beshbulak-1 Late Neolithic Pendants, Blanks
of Pendants, Flat
beads, Decorated
Barrel-shaped and
Truncated-conic
Beads

Turquoise,
Onyx marble

Vinogradov
(1981)

Lyavlyakan-107 Late Mesolithic
– Early
Neolithic

Fragments of Raw
Material

Turquoise Vinogradov and
Mamedov
(1975)
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Table 4 (Continued)

Area Site
Chronological
attribution Ornament type Raw material References

Lyavlyakan-7,
-99 and −402

Early Neolithic Flat beads,
Truncated-conic
Beads, Blanks of
Pendants,
Fragments of Raw
Material

Turquoise,
Mollusc
shells,
Turquoise,
Calcite

Vinogradov and
Mamedov
(1975)

Janbas-4 Neolithic Pendants,
Cylinder-shaped
Beads

Animal bone,
Mollusc
shells, Soft
stone

Tolstov (1948)

Darbazakyr-2 Neolithic Pendant, Cylinder-
shaped Bead

Marble,
Mollusc
shells

Gulyamov et al.
(1966)

Bolshoi
Tuzkan-12,
−13, −19, −28,
−30, −31 and
−34

Neolithic Pendants, Flat
Beads, Cylinder-
shaped Beads,

Turquoise,
Marble,
Lazurite,
Mollusc
shells

Gulyamov et al.
(1966)

Pikent-3 and -5 Neolithic Pendants Soft stone Gulyamov et al.
(1966)

Lyavlyakan-26,
-34,
−40, −101,
−103, −105,
−106 and −120

Late Neolithic Pendants, Blanks
of Pendants, Flat
Beads, Cylinder-
shaped Bead,
Fragments of Raw
Material

Turquoise,
Calcite,
Mollusc shell

Vinogradov and
Mamedov
(1975)

Karrykyzyl-1 Late Neolithic Cylinder-shaped
Beads

Mollusc shell Vinogradov
(1981)

Tumek-
Kichidjik

Late Neolithic Pendants, Flat
beads, Elongated
beads, Cylinder-
shaped Beads with
linear incisions

Animal and
bird tubular
bones,
Animal
teeth,
Mollusc
shell, Soft
stone

Vinogradov
(1981)

Taji Kazgan-17 Late Neolithic Pendants,
Elongated beads,
Blanks of
Pendants

Mollusc shell Itina (1984)

Karakum desert Jeitun
settlement

Neolithic,
8.3–8.0 ka cal
BP

Pendants,
Elongated beads,
Cylinder-shaped
Beads decorated
with linear
incisions, Flat
beads,
Zoomorphic and
Anthropomorphic
Pendants

Animal
tubular
bones,
Mollusc
shell,
Marble,
Turquoise,
Soft stone

Masson (1971)

Aral-Caspian depression Aidabol-25 Mesolithic Pendant Mollusc shell Bizhanov (1982)
Dam-Dan-
Cheshme-1 and
-2

Mesolithic Pendants Mollusc
shell, Soft
stone

Markov (1966)

Kuba-Sengir Mesolithic –
Early Neolithic

Pendants, Flat
Beads

Mollusc shell Okladnikov
(1951);
Shnaider and
Kurbanov, 2018

Kaylu Mesolithic –
Early Neolithic

Flat Beads Mollusc shell Okladnikov
(1966);
Shnaider and
Kurbanov, 2018
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Table 4 (Continued)

Area Site
Chronological
attribution Ornament type Raw material References

Jebel Mesolithic –
Early Neolithic

Pendants, Flat
beads, Cylinder-
shaped Beads,
Blanks of Beads
and Pendants

Mollusc
shell,
Tortoise
shell, Animal
tubular bone,
Soft stone

Okladnikov
(1956)

Aidabol-6, -9
and -21

Late Mesolithic Pendants, Flat
Bead

Mollusc shell Bizhanov (1982)

Aidabol-2 and
-20

Terminal
Mesolithic –
Early Neolithic

Pendants, Flat
Beads, Cylinder-
shaped Beads

Mollusc shell Bizhanov (1982)

Aidabol-7 and
-26

Neolithic Pendant, Flat Bead Soft stone,
Mollusc shell

Bizhanov (1982)

Charyshly-1 Neolithic Blank of a
Pendant

Mollusc shell Vinogradov
(1955); Brunet
(2005)

at the Madiar-2 site [Ibid: 100]. This artefact is curved and has a flat-
tened cross-section. We should caution that the arid climate, typical of
most of the landscape zones of Central Asia, may not be favourable
to the preservation of animal bone ornaments in lower-lying areas.
Nonetheless, osseous raw materials were undoubtedly known to the Epi-
palaeolithic and Early Neolithic inhabitants of Fergana, and considera-
tion of these archaeological sites show that bone was widely used for the
manufacture of non-utilitarian items.

Finally, across the Aral-Caspian depression and
Amu-Darya–Syr-Darya interfluve, personal ornaments appear to have
been produced largely using shell and ornamental stone. On the
south-eastern shores of the Caspian Sea and near the southwestern fron-
tier of Central Asia series of pendants made of Didacna and Cerasto-
derma shells were found among the artefacts associated with the Epi-
palaeolithic assemblage of Ali Tappeh cave (Manca et al., 2018).
Various types of Mesolithic and Neolithic personal ornaments were
recovered from burials (Kaylu; Tumek-Kichidjik), in multilayer cave
sites (Dam-Dan-Cheshme-1 and -2; Jebel), in settlements (Janbas-4;
Lyavlyakan-7, -99 and −402; Darbazakyr-2 and Karrykyzy-1), in work-
shop sites (Kuba-Sengir) and in surface scatters (Taji Kazgan-17; Bolshoi
Tuzkan-12, -13, −19, -28–31 and −34; Pikent-3 and -5; Charyshly-1;
Lyavlyakan-26, -34, −40, −101, −103, −105, −106 and −120; Khod-
jagumbaz-5; Ayakaghitma-90 and Beshbulak-1; Aidabol-2, -6, -7, -9, -20,
−25 and −26) (Tolstov, 1948; Vinogradov, 1955, 1981; Oklad-
nikov, 1956; Gulyamov et al., 1966; Markov, 1966; Vinogradov
and Mamedov, 1975; Bizhanov, 1982; Itina, 1984; Brunet, 2005).
A large collection of rounded beads made of Didacna Eichwald mollusc
shells (n > 900) occurs at the Kuba-Sengir archaeological site on the
south-eastern Caspian Coast. The disc-shaped beads (n = 175) recov-
ered from the burials at the Kayliu cave produced important information
for the reconstruction of the burial rite of the Early Holocene popula-
tion of this region (Shnaider and Kurbanov, 2018). At the Mesolithic
– Early Neolithic Lyavlyakan sites of the Kyzylkum Desert, many trun-
cated-conic beads, flat disc-shaped beads, rounded pendants made of
green and light blue turquoise and white calcite, as well as flat beads of
mollusc shells were identified (Vinogradov and Mamedov, 1975).

While highland assemblages yield more animal bone in and Caspian
sites exhibit a preference for shell, many sites located in transitional re-
gions exhibit a diverse mix of all three material types. The Neolithic
settlement of Jeitun, for example, is located at the junction between
the Karakum desert and the foothill plain of the

Kopet Dag mountains (8.3–8.0 ka cal BP) (Masson, 1971; Harris et
al., 1993). At this site, elongated beads and cylinder-shaped beads dec-
orated with linear incisions were made from animal bone, as were pen-
dants with biconical perforation. However, Jeitun's ornaments also in-
clude disc-shaped beads made of marble, turquoise, and other types of
stone, flat beads, and pendants made of Didacna and Cypraeidae mol-
lusc shells. At Jeitun, unique zoomorphic and anthropomorphic fig-
urines with drilled holes were also used as personal ornaments, possibly
functioning as amulets. Other evidence of personal ornament produc-
tion from osseous raw material is known from the Tumek-Kichidjik Late
Neolithic burial ground at Trans-Unguz Karakum Desert (Vinogradov,
1981). This site includes 27 human burials, half of which yielded per-
sonal ornaments associated with red ochre. Some non-utilitarian items
were found near the pelvis and femoral bones. These included small
flat bone beads of the round and subrectangular shapes, Didacna mol-
lusc shell round pendants with perforations, and flat beads made of soft
stone. Ornaments of different types were also concentrated around the
cranium: cylinder-shaped beads made of shells, pendants made of small
predator fangs, and elongated beads made of bird tubular bones, some
of which were decorated with linear incisions or deeper grooves. Large
pendants with drilled holes at the ends made of boar fangs were found
in two burials. These pendants represent remains of a peculiar necklace
and were found between the neck and the abdomen.

Although the symbolic traditions of high elevation occupants in the
Pamir were poorly characterized before this research, our new results
show the use of a diverse range of locally-available fauna for bone orna-
ment production. Comparison with lowland areas of Central Asia rein-
forces a preference for locally-available materials in these regions. Mol-
lusc shells and soft stone are the most popular in the Aral-Caspian de-
pression, Amu-Darya–Syr-Darya interfluve and Ferghana valley. In con-
trast, sites of the Tian Shan region, Karakum desert and foothills of the
Kopet Dag range exhibit a mix of faunal and stone raw materials.

6. Conclusion

The collection of personal bone ornaments from the Oshhona site
provides new insight into the culture of the prehistoric populations of
high altitudes in Central Asia. Our research shows that in the Mid-
dle Holocene period (prior to ca 7000 cal BP) in the Pamir moun-
tains, a tradition of bone ornament production already existed in a
developed form. Applying use-wear analysis and experimental data,
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we reconstructed the main techniques for the manufacturing of beads
and pendants at the Oshhona site. According to the reconstruction, at
least three operational sequences were employed by Oshhona inhab-
itants: manufacturing of barrel-shaped and cylinder-shaped elongated
beads from tubular bones, creation of pendants with biconical perfora-
tion from the wall of tubular bones, and production of pendants with
drilled holes from mammalian teeth. Production entailed the perfor-
mance of several operations, beginning with fragmentation of the bone
blanks by knapping or cutting, followed by shaping of the blanks by
planing, drilling, and polishing. Although evidenced in our analysed as-
semblage, another operational sequence – the production of engraved
bone items, – cannot be completely reconstructed at the moment, due to
the fragmentation of available artefacts.

Archaeozoological and biomolecular (ZooMS) analysis indicate that
bone raw material belonging to a relatively wide range of wild animal
taxa – deer, sheep, goat, cat, and rabbit/hare – were used to produce
personal ornaments at Oshhona. This species diversity sits in contrast
with the limited taxonomic diversity of the dietary assemblage at the
site, which consisted primarily of sheep and goat remains. At the Osh-
hona site, the wide range of fauna remains used for the manufacture of
the recovered ornaments indicates a non-exclusive use of specific raw
materials. A cat bone, for example, was probably chosen deliberately for
its cultural or spiritual significance, while other raw materials may have
been selected based on practical considerations, such as availability or
the size/shape of the desired skeletal elements. In total, the raw mater-
ial and typological variability of the personal ornaments at Oshhona im-
plies that specific preferences were used when choosing materials and
for symbolic object manufacture. Ornaments and other non-utilitarian
items made from rare raw material were often objects of prestige in an-
cient societies, and were gifted and exchanged during intergroup con-
tacts (Bar-Yosef Mayer, 2005; Wright et al., 2008). Evidence of such
practice is not apparent in the Oshhona archaeological record, where
bone ornaments appear to have been used as personal items.

We assume that the proliferation of symbolic activity across Central
Asia in the Early and Middle Holocene might be linked to demographic
increases or the appearance of new groups of people. This hypothesis
is supported by an apparent increase in the number of archaeological
sites and cultures in Central Asia following the end of the Pleistocene
and the Last Glacial Maximum. Our research demonstrates that cultural
adaptation to the diverse environments of Central Asia manifested in the
selection of raw materials for personal ornaments, which appear con-
sistently at Early Holocene sites from lowland territories to high moun-
tain zones across the entire region. Comparison of the personal orna-
ments of Oshhona with collections from other areas dating to this period
indicates that locally-available raw material was primarily selected for
the production of non-utilitarian items, leading to regional differences in
the use of bone, stone, and shell between high elevation, lowland, and
Caspian-adjacent areas.

Together, our results indicate the development of a robust tradi-
tion of animal-bone based ornament manufacture in highland Central
Asia and the Pamir Mountains by ca. 7000 cal BP or before. Compari-
son of raw materials, manufacture technology, and typology of personal
ornaments provide compelling evidence for cultural links between the
Pamir mountains and the middle highlands of the Tian Shan. Although
available anthropological and paleogenetic evidence is not yet numerous
enough to assess the possibility of population movements linking these
two regions, these results indicate a shared techno-cultural tradition or
a common cultural adaptation, perhaps as a response to both available
raw materials and emerging cultural preferences in montane environ-
ments during the first part of the Holocene.
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