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A B S T R A C T

Bracketed by the Zagros, Hindukush, Altai, and Himalaya Mountains, Central Asia was a likely a migration route
for early people moving into North and East Asia. Because of its central geographic setting, the area also
channeled cultural and technological influences and exchange between adjoining regions in early prehistory. In
this paper we analyze techno-typological characteristics of stone tool assemblages assigned to Early and Late
Epipaleolithic industries from two key archaeological sites in Tajikistan – Tutkaul and Obi-Kiik. We compare
–these industries with preceding Upper Paleolithic assemblages from the same region, as well as with cultural
entities from the Levant and Zagros which share technological traits. Our study reveals key similarities, sug-
gesting that the Tutkaul and Obi-Kiik techno-complexes belong to a single Epipaleolithic culture – which we
refer to as the Tutkaulian – split into a three-stage developmental sequence. We argue that the Tutkaulian,
defined by bladelet-based primary reduction and an abundance of geometric microliths, with a chronological
progression from trapeze-rectangle to lunate forms, has its origins in the local Upper Paleolithic culture
(Kulbulakian) emerging through repeated episodes of cultural exchange with earlier or synchronous Levantine
and Zagros industries.

1. Introduction

With the Eurasian interior hosting three different species of early
modern humans during the Paleolithic (Neanderthal, Denisovan, and H.
sapiens), recent scholarship suggests a crucial role for Central Asia in
early human dispersals, interactions, and cultural exchanges (Prufer
et al., 2014). To date, however, the Paleolithic archaeological record of
much of Western Central Asia has been poorly understood or in-
accessible to scholars (Dennell, 2009; Sharon, 2014), with the majority
of artifact collections from the Late Pleistocene and Early Holocene
published during the 1970s only in Russian language. Recent publica-
tions concerning the Middle and Upper Paleolithic of this region
(Kolobova, 2014; Krajcarz et al., 2016; Shalagina et al., 2015) have
begun to shed light on the early material record of Central Asia, en-
abling comparisons with Upper and terminal Upper Paleolithic tech-
nocomplexes from the Near and Middle East (Ghasidian et al., 2017;

Kolobova et al., 2016).
Nonetheless, most early studies of the technocomplexes of the Late

Pleistocene – Early Holocene carried out in Central Asia during the 20th
century suffer greatly from the absence of absolute dates. Late
Pleistocene-Early Holocene sites in Central Asia, Siberia and Far East
were first defined in an archaeological sense by A.P. Okladnikov. He
followed the paradigm common in Europe at the time, wherein geo-
metric microliths industries were described as “Mesolithic”. Most such
Mesolithic sites have been found in the Caspian region and the Hissaro-
Alay range, and Okladnikov associated these with geometric microliths
assemblages known from Europe, Near East and Africa (Okladnikov,
1966). In this scheme, assemblages without geometric microliths from
Hissaro-Alay, Tian-Shan, Pamir, Altai, Baikal region, Eastern Central
Asia and Far East were described by Okladnikov using the term “Epi-
paleolithic” – the genesis of which he linked to the local development of
Central and East Asian pebble-tool assemblages (Okladnikov, 1966).
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Most scholars, using this scheme, have since classified all the Late
Pleistocene-Early Holocene sites into supposedly synchronous (11-8
kyr.) Mesolithic and Epipaleolithic assemblages (Ranov 1988; Ranov
and Karimova, 2005; Filimonova, 2007). The Mesolithic assemblages
(Tutkaul, Darai-Shur, Obi-Kiik, Chil-Chor-Chashma) were characterized
by geometric microliths with rectangular and lunate shapes, different
styles of backed points. The primary flaking technique has been de-
scribed as a combination of the “pebble” technique1 and volumetric
bladelet cores. Some scholars argue that the genesis of the Mesolithic
was a result of direct migration from the Levant and Zagros (Ranov and
Davis, 1979).

In contrast, the Epipaleolithic (Oshhona, Obishir-5, Obishir-1,
Karatumshuk, Beshkent sites) was characterized by pebble and micro-
blade knapping, with tool sets dominated by end-scrapers, notched
bladelets, drills, small bifacial points. Researchers have traditionally
accentuated the absence of geometric microliths in those complexes,
and considered the Epipaleolithic to be the result of autochthonous
development of regional Upper Paleolithic (Korobkova, 1989; Ranov
and Davis, 1979; Ranov and Karimova, 2005).

In recent years, however, it has become clear that these industries
referred to as “Mesolithic” and “Epipaleolithic” were not in fact syn-
chronous, but rather followed a developmental sequence– with
Mesolithic materials dating earlier (2̴0 ka BP – 13 ka BP) and
Epipaleolithic later (1̴3–8 ka BP) (Shnaider and thesis, 2015). New data
based on absolute dates from known sites – Istyksksya cave, Obishir-5,
Obishir-1 sites (Shnaider et al., 2017; Shnaider et al., 2018), and new
sites with “Epipaleolithic” characteristics – Aygirzhal and Alamishik-2
(Motuzaite Matuzeviciute et al., 2017) support this hypothesis. Only in
one case – the stratigraphic sequence of the Istykskaya Cave – are the
“Mesolithic” and “Epipaleolithic” techno-complexes both present. The
stratigraphic context clearly demonstrates that “Mesolithic” layers lo-
cated under the “Epipaleolithic” indicate their succession (Ranov and
Khudjageldiev, 2005).

Here, we use the umbrella term “Epipaleolithic” to describe all as-
semblages from western Central Asia dating between the LGM and the
Neolithic. Use of a single, common term for this period helps to un-
derline similarities in cultural developments between Central Asia and
the Levant/Zagros (Kolobova et al., 2016; Ghasidian et al., 2017; Ranov
and Davis, 1979); a similar approach has recently been effectively ap-
plied to the characterization of late Stone Age cultures in Caucasus
(Golovanova et al., 2014).

New Upper Paleolithic archaeological data from the western ranges
of the Pamir and Tien Shan Mountains are important for the regional
Epipaleolithic studies. Specifically, the recently identified Kulbulakian
Upper Paleolithic lithic tradition (ca. 39–23 ka cal. BP) includes as-
semblages from Kulbulak (layers 2.1 and 2.2), Kyzyl-Alma-2,
Dodekatym-2 and Shugnou sites. The defining characteristic of the
Kulbulakian is the production of bladelets from carinated cores. The
tool kits are dominated by geometric (scalene triangles) and non-geo-
metric microliths (backed bladelets and micropoints) along with dif-
ferent varieties of end-scrapers. The Kulbulakian progressed through
several stages before giving way to a regional Epipaleolithic tradition
(Kolobova et al., 2016). On the basis of the available absolute dates the
age of Kulbulakian is estimated to be ca. 39-20 kyrs BP (Vandenberge at
al., 2014). This necessitates reassessment of the local Late Pleistocene –
Early Holocene lithic industries. Building upon a reexamination of
materials from the two most important Epipaleolithic sites in the re-
gion, Tutkaul and Obi-Kiik (Fig. 1), the present paper aims to char-
acterize typo-technological variability in the Pleistocene –Early Holo-
cene assemblages from western Central Asia, and thus revise the end of
the Paleolithic in the region. We conducted a twofold approach, in-
corporating 1) the lithic analysis of key Epipaleolithic complexes; 2)

and the nmMDS plot statistic approach to define a stage in Tutkaulian.
We explore the implications of our results in the context of the emer-
gence of the Epipaleolithic across the broader region of western Eur-
asia, and develop hypotheses for the origin of key technological
changes identified in our study.

2. Regional setting

2.1. Tajik depression

Situated in the heart of Central Asia, the Tajik depression is located
at the intersection between the Pamir, Tien Shan, Gissar and Hindukush
mountain belts. The climate is arid and continental, with cold winters
and hot summers. As a high mountain region, temperature and rainfall
vary according to altitude and slope exposure. Neighboring mountain
areas (Gissaro-Alai in the north, Pamir in the east) receive abundant
winter snowpack, which upon melting feeds two of the great rivers of
Central Asia — Amu Darya in the south, and Syr Darya in the north. The
gusty Afghanets (a strong, gusty, wind that derives from the upper Amu
Darya river) is preceded and accompanied by dust storms from
Afghanistan, while in the valleys the warm and dry downslope wind
known as Harmsil prevails.

2.2. Tutkaul site setting and stratigraphy

Tutkaul is located in Dashti-Mazar, 70 km southeastwards from
Dushanbe where the Vakhsh enters the Pulisangin Gorge (Fig. 2, 1). The
site was discovered by the archaeological expedition headed by A.P.
Okladnikov in 1956 and excavated by a team headed by V.A. Ranov in
1963 and again in 1965–1969 (Ranov and Korobkova, 1971).

The description of the Tutkaul site stratigraphy is based on pub-
lished materials of V.A. Ranov (Ranov and Korobkova, 1971) and his
field diary and reports, stored in the library of A. Donish Institute of
History, Archaeology and Ethnography (Dushanbe, Tajikistan). V.A.
Ranov identified six stratigraphic layers (A–F) incorporating four cul-
tural units (Fig. 2 and ).

Layer A. Modern soil.
Layer B. Beige loess silt, its thickness – 0,5–4m; in the upper part

were discovered remains of a Medieval town, in the lower part – the
remains of a Bronze Age habitation and the first cultural layer of the
Neolithic Hissar culture (unit 1).

Layer V. Dark silt with a large amount of charcoals, its thickness is
0,4–2,5m. Here was discovered the second Neolithic Hissar culture unit
(unit 2), dated to 8020 ± 170 BP (Ranov and Karimova, 2005). Layers
B and V were separated by a 0.15–2m sterile layer.

Layer G (0,3–0,6m). Rubbish-silt mud flow sediments; the layer
contained Epipaleolithic remains (unit 2a). According to V.A. Ranov's
description the separation of layers V and G was easy to recognize.

The amount of time between the deposition of layers G and V could
not be established on the basis of geology alone. Based on analogies of
lithic industries V.A. Ranov suggested consider unit 2a as dating to the
10th millennium before present (Ranov and Korobkova, 1971).

Layer D (0,8–1,8m). Brown-red sand with stone debris, with several
sublayers: a yellow sandy silt, a green sandy clay and finally a debris
lens. No archaeological remains were found in this layer.

Layer E (0,6m). Grey alluvial sand with several lenses of debris and
red clay. Unit 3 (0,03–0,07m) was discovered in one of the red clay
lenses. The unit contained a large amount of lithic artifacts and a few
bones and charcoals. Unfortunately, the bones and charcoals were lost
after excavations.

Bellow layer E there was a sterile red and green clay deposit (layer
F, 0,4–0,5m), which covered an alluvial cone (Ranov and Korobkova,
1971).

In Ranov's scheme, unit 3 belonged to the Early Mesolithic. The
diagnostic markers used to make this inference are trapeze-rectangles
reminiscent of the Geometric Kebara artifacts, a tool type which he

1 In Soviet literature the term “pebble knapping” was understood as the
knapping of pebbles for flake production.
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suggested might correlate with similar assemblages from the Near East
(Ranov, 1988). It was suggested that this assemblage represents cultural
diffusion from Near East through eastern Iran and northern Afghanistan
(Ranov, 1988; Filimonova, 2007).

2.3. Obi-Kiik site setting and stratigraphy

The site of Obi-Kiik is located in Dashti-Kiik, where the Dagan Gorge
joins the Obi-Kiik Valley (Fig. 1). The site was discovered by A.P. Ok-
ladnikov in 1948 and studied by him in 1953. V.A. Ranov (1980) car-
ried out large-scale excavations at the site in 1964. Ranov identified
two strata at the site (Fig. 3).

Layer 1 (0,9m). Grey-red loessic silt. Several archaeological arti-
facts were found in the upper part.

Layer 2 (1,1m). Beige loess with no archaeological remains.
Two brown-red lenses were discovered at the interface of layers 1

and 2. These lenses were interpreted by V.A. Ranov as the remaining of
a previous cultural unit. Redeposited archaeological materials were
found in the upper portion of Layer 1. Because both complexes con-
tained lunates, Ranov (1988) assessed the Obi-Kiik complex as syn-
chronous to that of Tutkaul Layer 2a. Based on the context of artifact
deposition and the position of refit artifacts during our reanalysis, the
recovered archaeological materials do indeed appear to represent a
single technocomplex.

Fig. 1. The location of archaeological sites mentioned in the article. Map produced using National Geographic Basemap using ArcGIS Online.
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2.4. Istykskaya cave setting and stratigraphy

Materials from Istykskaya Cave in the eastern Pamir Mountains
(Tajikistan) may help elucidate the development of lithic tool manu-
facturing in Western Central Asia. The site was first excavated and
studied by V.A. Zhukov in 1975, who identified four intact horizons

with cultural materials. Unfortunately, a full description of the strati-
graphy did not survive. Zhukov's original four strata were later revised
into a two unit cultural scheme, on the basis of similarities between the
archaeological materials from Horizons 1 and 2, and between Horizons
3 and 4. Zhukov attributed the lower unit to the Epipaleolithic and
correlated it culturally and chronologically with Tutkaul 2a, while the

Fig. 2. Tutkaul site view and stratigraphy.
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upper unit seemed to resemble the lithic material from the Oshhona site
(11–7 ka BP) (Ranov et al., 1982; Korobkova, 1989; Filimonova, 2007).

3. Materials and methods

We analyzed the archaeological collections from all three sites de-
scribed above (Fig. 1). For each site, we have assembled information
concerning the geological context and stratigraphy from both published

articles and unpublished archive materials from V.A. Ranov's library at
the Archaeological Department of Institute of History, Archaeology and
Ethnography (Dushanbe, Tajikistan).

For each collection, we conducted lithic attribute analysis (after
Monigal, 2002) with special attention to technological and typological
attributes, including typology of the dorsal surface, ventral surface,
proximal edge, striking platform parameters, lateral profile, cross sec-
tional morphology, and metric characteristics. To estimate the age of

Fig. 3. Selected artifacts from Tutkaul site (layer 3).
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undated tool assemblages, we conducted detailed typological compar-
isons with other, well-dated, Central Asian archaeological assemblages
and produced a synthetic chronology for the late Paleolithic of the re-
gion. Finally, to evaluate the efficacy of our proposed cultural and
chronological classification, we conducted non-metric multi-
dimensional scaling (nmMDS), on the basis of 9 typological variables:
the relative frequency of prismatic and carinated cores, the relative
frequency of lunates, Tutkaulian points, alternately retouched blades,
scalene triangles, backed bladelets and narrow points. The nmMDS is
based on computing a similarity/distance and locating each item in
low-dimensional space (Taguchi and Oono, 2005). To explore techno-
logical and typological connections with the region's Upper Paleolithic
assemblages, we also coded and included the assemblage from the latest
UP site known from western Central Asia (Dodekatym-2, layer 2)
(Kolobova, 2014).

4. Results

4.1. Tutkaul site lithic assemblage (layer 3)

The lithic collection of Horizon 3 totals 874 artifacts, including 440
pieces of debris (Table 1). According to petrographic analysis, the
majority of artifacts (96%) were made of rock with high silicon content
– flint and chalcedony— while 2% of artifacts were made of effusive
rocks and 2% of artifacts were made of sandstone (Ranov et al., 2015).

We identified two morphologically distinct core types in layer 3
(Table 2), carinated core (Fig. 4, 30) and convergent bladelet core
(Figs. 4, 29). Core preparation blanks included core tablets, eclats dé-
bordante, front core trimming spalls (Figs. 4, 27) and one carinated
lateral spall (Table 3), while in the spall category we registered 121
flakes, 53 blades and 247 bladelets (Table 1).

The morphometric features of the flakes are not standard; they are
characterized by angular shapes, longitudinal or transversal flaking
scars on the dorsal face, polyhedral cross-sections, and planar and
linear striking platforms. These features, together with the absence of
flake cores, suggests that most flakes in this assemblage were not the
target of lithic reduction, but instead the byproducts of core prepara-
tion.

Judging by the morphology of available cores and the composition
of the artifact collection, the primary goal of the reduction sequence in
this assemblage was blade production. The blanks demonstrate the
following morphometric features: longitudinal flaking of the dorsal face
(82%), straight (70%) or twisted and curved (30%) lateral profiles,
triangular (43%) and trapezium-shaped (41%) cross-sections, and re-
duced linear (57%) or punctiform (28%) striking platforms.

The tool kit comprises 130 tools (Table 4). The category of

geometric microliths (the most numerous category) include trapeze-
rectangles (Figs. 4, 1–9), lunates (Figs. 4, 10–12) and a scalene triangle
(Figs. 4, 13). The tool kit also includes backed bladelets, borers (Figs. 4,
14, 15), alternately retouched blades (Figs. 4, 16), notched pieces
(Figs. 4, 28) and various types of end-scrapers ((Figs. 4, 24–26) in-
cluding “thumbnail” end-scrapers (Figs. 4, 17–23).

4.2. Tutkaul site lithic assemblage (layer 2a)

The artifact collection associated with layer 2a is comprised of 2807
specimens, the majority of which are debris (n=1266; 45%) (Table 1).
Petrographic analysis indicates that the artifacts were mostly made of
effusive rocks (54%) and flint and chalcedony (43.9%) with minor
utilization of sandstone (2%) and quartz (0.1%) (Shnaider and thesis,
2015).

A total of 64 artifacts were defined as cores (Table 2) including six
exhausted cores. Flat-faced cores include the radial, discoidal, uni-
directional (Fig. 5, 5, 6), bidirectional (Figs. 5, 10), orthogonal and
opposed (Figs. 5, 7) varieties. The collection also includes narrow-face
bladelet cores with unidirectional (Figs. 5, 8) and bidirectional (Figs. 5,
9) flaking patterns. In terms of prismatic cores, we identified semi-cy-
lindrical blade (Figs. 5, 11) cores as well as semi-pyramidal (Figs. 5, 3,
4) and cylindrical bladelet cores (Figs. 5, 1).

Core reduction elements (Table 3) included flaking face trimming
spalls (Figs. 5, 2), eclats débordante, core tablets, and crested and semi-
crested blades. The trimming elements of the distal part of core, lateral
trimming spalls and an overshot were also noted. In the spall category,
most objects were defined as flakes (n= 835), along with blades
(n= 322) and bladelets (n=228).

Debitage analysis supports the assessment that the reduction se-
quence, which was based on the utilization of flat-faced cores, produced
non-standard flakes. The flakes in the assemblage exhibited variable
forms and dimensions of both spalls and striking platforms; reduction
patterns were identified on 50% of the total number of spalls. Horizon
2a blades are characterized by a longitudinal reduction pattern of the
dorsal face (80%), linear (50%) and plane (25%) striking platforms,

Table 1
Artifact type list from Tutkaul (layers 3 and 2a) and Obi-Kiik.

Debitage Tutkaul Obi-Kiik

Layer 3 Layer 2a

N % N % N %

Cores 2 0,5% 72 4,6% 14 6%
Pebbles – – 6 0,4% – –
Core trimming elements 11 3% 78 5% 6 3%
Flakes 121 28% 835 54% 145 60%
Blades 53 12% 322 21% 20 8%
Bladelets 247 57% 228 15% 65 21%
Total, without debris* 434 50% 1541 55% 240 78%
Debris (chunks, chips, flakes less

than 20 mm)**
440 50% 1266 45% 69 22%

Total 874 100% 2807 100% 309 100%

*Percentage of the total number of artifacts from layers without debris.
**Percentage of the total number of artifacts in the layer.

Table 2
Core type list from Tutkaul (layers 3 and 2a) and Obi-Kiik.

Types of cores Tutkaul Obi-Kiik

Layer 3 Layer 2a

Flat faced cores 1 28
for flakes 16
Radial 2
Unidirectional 10
Bidirectional 2
Orthogonal 2
for bladelets 1 11
Discoidal 1
Unidirectional 4
Bidirectional 1
Orthogonal 2
Opposed 3
Convergent 1 –
for blades 1
Unidirectional 1
Narrow fronted cores 11 2
for bladelets 11 2
Narrow fronted unidirectional 6 2
Narrow fronted bidirectional 5
Prismatic cores 1 19 2
for blade 2
Semi-cylindrical 2
for bladelets 1 17 2
Semi-pyramidal 10
Cylindrical 7
Carenated 1 2
Total 2 58 4
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triangular (58%) and trapezoid (36%) cross-sections and straight lateral
profile (90%).

This layer contained 264 identifiable tool specimens (Table 4).
Geometric microliths were the most numerous, including both lunate
(Fig. 6, 1–5) and triangle (Fig. 6 and ) shapes. The category of non-
geometric microliths is represented by backed bladelets and narrow
micro -points with a truncated base. The proportion of “Tutkaulian
points” (Figs. 6, 7–10) (asymmetrical points fashioned on blades
through backing retouch) is considerable (18.2%). The tool assemblage

also includes pointed, ordinary and double backed blades, borers
(Figs. 6, 16, 17, 20), notched pieces (Figs. 6, 18, 19, 21), splinted pieces
(Figs. 6, 22, 23), scrapers (Figs. 6, 25) along with end-scrapers (Figs. 6,
11–14), thumbnail end-scrapers (Figs. 6, 15), carinated scrapers
(Figs. 6, 24), and circular scrapers.

4.3. Obi-Kiik site lithic assemblage

The Obi-Kiik lithic collection consists of 309 artifacts including 69

Fig. 4. Selected artifacts from Tutkaul site (layer 2a).
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pieces of shatter and debris (Table 1). Petrographic analysis indicates
that all artifacts were made of flint (Shnaider and thesis, 2015). The
category of cores includes prismatic and narrow-face (Fig. 7, 16) vari-
eties as well as carinated cores (Figs. 7, 19, 20) and a carinated pre-core
(Table 2). Core reduction elements (Table 3) include lateral trimming
spalls and a semi-tablet from a carinated core (Figs. 7, 17), along with
flaking face rejuvenation spalls (Figs. 7, 18) and eclats débordant. The
majority of spalls are flakes (n= 145); but blades (n= 20) and bla-
delets (n= 55) were also identified.

The tool assemblage totals 75 specimens (Table 4), the highest
proportions of which are lunates (18.6%) (Figs. 7, 1–4). Non-geometric
microliths found at Obi-Kiik include backed bladelets (Figs. 7, 8, 12),
pointed backed bladelets (Figs. 7, 5), alternately retouched blades
(Figs. 7, 13), and one backed blade. Other tool types are end-scrapers
(Figs. 7, 9), notches (Figs. 7, 6, 7), borers (Figs. 7, 10, 11), a double

edged splintered piece (Figs. 7, 15) and a single-faceted angle burin
(Figs. 7, 14).

4.4. Istykskaya cave lithic assemblage (layers 3–4)

Our description of the lithic assemblage from Istykskaya cave is
based on the published works of Ranov et al. (2005). Unfortunately, the
complete metric data from this assemblage has not been published, and
the collection is now stored in a number of different museums across
Tajikistan. We therefore provide here the analysis only of a portion of
the original tool and core assemblage.

We analyzed the artifacts from the Istykskaya cave lower unit
(Horizons 3–4) (Ranov and Khudjageldiev, 2005). The artifact collec-
tion associated with these layers totals around 1000 artifacts. The pri-
mary reduction strategy here appears to have been based on knapping
prismatic and narrow-face blade cores. The morphology of the Is-
tykskaya narrow-face cores is similar to that noted in the core assem-
blage from Tutkaul 2a.

4.5. Absolute dating of Istykskaya cave

We conducted a new absolute dating of Istykskaya cave assemblage
using samples obtained from two bone fragments found within ar-
chaeological collections stored at the Archaeological Department of
Institute of History, Archaeology and Ethnography (Dushanbe,
Tajikistan). One sample was processed and dated at the AMS laboratory
of Novosibirsk Center for Cenozoic Geochronology (Russia) giving a
calibrated date of 13830-13450 (NSKA 1622). Another date was ob-
tained at the Center for Applied Isotope Studies, University of Georgia
giving a calibrated date of 13750-13600 (UGa 23052). Given date
ranges correspond to 1-sigma (68.2%) probability range, calibrated
using IntCal13 (OXCAL version 4.3).

We assume that the newly obtained dates may be used to assess the
age of Tutkaul 2a as well (Table 5).

5. Discussion

5.1. Tutkaulian in the regional scale

Attribute analysis indicates that small lamellar blanks were re-
moved from prismatic flint cores in the lithic industries associated with
Layers 3 and 2a at Tutkaul. The toolkits at Tutkaul share the common
features of lunates, end-scrapers and backed bladelets. However, the
lithic industry of Layer 3 contains only a few lunates, while in Layer 2a,
lunates represent one of the most abundant tool types. In contrast,
backed bladelets are among the most numerous tool types in the lithic
industry of Layer 3, while Layer 2a contains only one backed bladelet.
The stratigraphic context of the site suggests a chronological hiatus
between the industries, which excludes the possibility of artifact ad-
mixture.

Obi-Kiik archaeological materials also share features noted in the
lithic collections from Tutkaul, mainly those of layer 2a. These include
similar types of raw material, similar blade and bladelet production
techniques and significant proportions of byproducts from carinated
core reduction. Both tool assemblages include lunates, backed bladelets
and blades bearing signs of alternate retouch (Fig. 8).

Obi-Kiik and Tutkaul Layer 2a both exhibit a predominance of lu-
nates and notches. The lunates from Obi-Kiik and Tutkaul 2a exhibit
similar morphometric characteristics. Both technocomplexes also dis-
play bidirectional backing retouch on lunates thicker than 4mm.

In the Obi-Kiik lithic collection, lunates represent the most nu-
merous tool type (and other types of geometric microliths are lacking)
while carinated cores are found in the primary reduction products.
Formerly, it was believed that carinated reduction characterized Upper
Paleolithic through Early Epipaleolithic industries (Shugnou, Kharkush,
Dodekatym-2, and Tutkaul Layer 3) (Kolobova, 2014; Shnaider and

Table 3
Technical spall list from Tutkaul (layers 3 and 2a) and Obi-Kiik.

Types of core trimming elements Tutkaul Obi-Kiik

Layer 3 Layer 2a

Débordantes 3 15 1
Front core trimming spalls 3 24 2
Core tablets 4 13 –
Semi-tablet – – 1
Сrested blade – 7 –
Semi-crested blades – 9 –
Lateral trimming spalls 1 2 2
Rejuvenation of core's terminal part – 7 –
Overshot – 1 –
Total 11 78 6

Table 4
Tool list from Tutkaul (layers 3 and 2a) and Obi-Kiik.

Type of tool Tutkaul Obi-Kiik

Layer 3 Layer 2a

Geometric microliths: 38 46 14
rectangle 32 – –
lunate 5 43 14
triangle 1 3 –
Backed bladelet 15 1 7
narrow micropoints with a truncated base – 1 –
Tutkaulian point – 45 –
Backed pointed blade – 6 4
Double backed blade – 6 –
Backed blade – 2 1
Alternately retouched blade 5 3
End-scraper 21 30 3
thumbnail end-scraper 14 – –
side-scraper 2 – –
end-scraper 5 24 3
circular end-scraper - 2 –
carenated scraper - 4 –
Scraper - 4 -
Single side-scraper - 3 –
Canted side-scraper - 1 –
Borer 6 13 3
Nothed piece 1 17 12
Splinted piece – 12 1
Burin – 1 1
Retouched blank
Retouched blade 11 6 3
Retouched bladelet 7 8 1
Retouched flake 4 22 11
Blank with utilization retouch
Blade 5 – 4
Bladelet 4 3 4
Flake 4 7 –
unrecognazible fragment of tool 9 34 3
Total 130 264 75
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thesis, 2015), while lunates were considered as markers of the late stage
of the local Epipaleolithic (Tutkaul Layer 2a, Darai-Shur) (Ranov, 1988;
Filimonova, 2007). The identification of these two traits within a single
complex (never identified together before) suggests that Obi-Kiik oc-
cupies an intermediate chronological and typological position between
the industries associated with Tutkaul Layer 3 and 2a.

The tool kit from the Istykskaya Cave Horizon 3–4 also shows cer-
tain common features with that of Tutkaul 2a: lunates, “Tutkaulian”
points (Fig. 9, 1–7), end-scrapers, pointed backed blades, backed and
double backed blades and backed bladelets. Thus, the lithic industries
from Istykskaya Cave 3–4 and Tutkaul 2a show technological and ty-
pological similarities suggesting that they may be roughly

Fig. 5. Selected artifacts from Tutkaul site (layer 2a).
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contemporaneous.
Unfortunately, Tutkaul and Obi-Kiik have been subsequently de-

stroyed since their excavation, and it is not possible to obtain organic
materials deriving from the sites for absolute dating. However, absolute

dates are available for other sites with similar Epipaleolithic industries
(i.e. Tutkaul 2a), which can be used in assessment of these assemblages
(Ranov and Khudjageldiev, 2005).

Estimating the age of Tutkaul 3 through analogy is more compli-
cated, as there are no available archaeological collections with similar
technical-typological features and absolute dates. The stratigraphic
position of Tutkaul layer 3 indicates an older age than that of Tutkaul
2a, which, using Istykskaya Cave as a guide would suggest a date older
than ca. 13,830–13,450 cal. BP (Table 5). In terms of an upper bound
for the age of Tukaul 3, dates of 23,035–22,715 cal. BP (Chargynov,
2015) for the local Upper Paleolithic can be found at Kurama in
northern Kyrgyzstan. Layer 2 at Dodekatym-2 in Uzbekistan, assumed
to be one of the possible sources of the Epipaleolithic, has also been
dated to 23,231–22,898 cal. BP (Kolobova et al., 2018). There is thus a
chronological gap of approximately 10 thousand years between the
well-dated late Upper Paleolithic assemblages (Dodekatym-2, Kurama)
and the late Epipaleolithic (Tutkaul 2a).

Fig. 6. Stratigraphy of Obi-Kiik site.

Fig. 7. Selected artifacts from Obi-Kiik site.
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Given considerable typological distinctions between Tutkaul 3 and
Dodekatym-2 layer 2 (scalene triangles and trapeze-rectangles)
(Kolobova et al., 2016), we hypothesize that Tutkaul 3 falls between the
interval of 17,500 to 15,000 cal. BP. This interval coincides with the
Geometric Kebaran period in the Levant, where trapeze-rectangles
predominate in geometric microlith assemblages (Belfer-Cohen and
Goring-Morris, 2014). Based on techno-typological features, the Obi-
Kiik lithic collection appears to occupy an intermediate position be-
tween the Tutkaul 3 and 2a. In our proposed scheme, the Obi-Kiik lithic
collection may thus fall between ca. 16,000–14,000 cal. BP, which
roughly corresponds to the early Natufian in the Levant (Vardi et al.,
2015; Yegorov et al., 2015).

Several sites with features similar to those of Tutkaul and Obi-Kiik
have been found in western Central Asia – open-air sites in the Afghan-
Tajikistan Depression, including Chil-Chor-Chashma, and Zadian-2, 3
and 6. These sites share many core and tool types with Tutkaul 3:
carinated cores, trapeze-rectangles (Figs. 9, 19, 21, 24–35) and lunates
(Figs. 9, 20), backed bladelets, blades with alternate retouch, and
thumbnail end-scrapers (Figs. 9, 22, 23) (Okladnikov, 1958;
Vinogradov, 1979). The materials from Darai-Shur (Gissaro-Alai, Taji-
kistan) are also typologically similar to those from Tutkaul 2a. They
include similar tool types (lunates (Figs. 9, 12–18), Tutkaulian points
(Figs. 9, 10, 11), end-scrapers), as well as core types (bladelets uni-
directional cores, semi-cylindrical (Figs. 9, 8), semi-pyramidal (Fig. 9
and ), cylindrical and narrow fronted cores) (Ranov et al., 1982;
Filimonova, 2007). Our proposed chronological scheme, in conjunction
with the results of the technological cluster analysis may help to un-
derstand and interpret these undated stone tool assemblages.

5.2. Statistic analysis

The resulting three dimensional nmMDS plot (Fig. 10) demonstrates
a high degree of similarity between the discussed herein assemblages.
They all fall within a 95% confidence ellipse. This result underscores a
basic typological similarity of the Epipaleolithic western Central Asian
assemblages, both in comparison to each other as well as to the late
Upper Paleolithic assemblage included in the analysis. Taking in ac-
count that small inter-point distances imply typological similarities
between the assemblages, our results suggest proximity between the
Early Tutkaulian (Tutkaul, layer 3) and Late Kulbulakian (Dodekatym,
layer 2). The intermediate position of Obi-Kiik could reflect the tran-
sitional character of this assemblage. Obvious clustering of the Late
Tulkaulian assemblage also suggests a high degree of typological si-
milarity and supports the analytical validity of this cultural unit.

Specifically, the nmMDS plot supports the analytical grouping of
three separate assemblage clusters: 1. Tutkaul, layer 3; 2. Obi-Kiik; 3.
Tutkaul, layer 2a, Darai-Shur and Istykskaya, layers 3–4.

In order to assess our nmMDS results, we performed a multivariate
statistical PERMANOVA permutation test for centroid and dispersion
equivalence (Anderson, 2001). The failure to reject the null hypothesis
of equivalence using the PERMANOVA test suggests broad similarity
among the three mentioned above groups of Epipaleolithic assemblages
(9999 permutations, F: 8,3138, p-value: 0.1011), and corresponds to the
similarity in nmMDS scores.

5.3. Implications and comparison with Near East assemblages

Most prior scholarship on the origins of the western Central Asian
Epipaleolithic position considered the Levant and Zagros as the pri-
mary, if not the only, geographic sources from which the lithic
Epipaleolithic traditions of the region first evolved (Davis, Ranov, 1979;
Korobkova, 1989; Filimonova, 2007). In particular, comparison of the
Levant and Zagros Epipaleolithic technocomplexes with cultural ma-
terials from western Central Asia have shown major similarities, and an
apparently synchronous dispersal of particular types of geometric mi-
croliths over a vast region (Shnaider and thesis, 2015; Kolobova et al.,
2018).

While the Late Pleistocene-Early Holocene archaeological record of
these three regions demonstrate major differences, specific lithic in-
novations make it possible to explore the question of interconnectivity
between the Levant/Zagros and western Central Asia. Since the 80's,
geometric microliths have been identified at Terminal Upper Paleolithic
sites across a wide geographic region – at Dodekatym-2 in western
Central Asia – 23 kyrs cal. BP (Kolobova, 2014); at Ohalo-2 (Masrakan
culture) in the Levant around 23 kyrs cal. BP (Nadel, 2003; Yaroshevich
et al., 2013) and possibly at Warwasi in Zagros (Zarzian culture) around
22 kyrs BP (Smith, 1986). Ohalo-II (Yaroshevich et al., 2013) yielded
the earliest scalene triangles among other geometric microliths in the
Levant. The Ohalo-II was associated with the Masraqan (Late Ah-
marian) culture that is transitional from the Upper Paleolithic to the

Table 5
Radiocarbon dates from Istykskaya Cave.

Layer Lab-Nr Conventional RC Age Calibrated Dating
materials

3–4 NSKA-
1320

9715 ± 121,91 BP 13,750–13,600
СalBP

Bone

3–4 NSKA-
1622

11,863 ± 37 BP 13,830–13,450
СalBP

Bone

Fig. 8. Comparison of dimensions of the lunates from Tutkaul (layers 3, 2a) and
Obi-Kiik site.
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Epipaleolithic. The Masraqan technocomplexes show many traits
characteristic of both the Upper Paleolithic and Epipaleolithic (Goring-
Morris, 1995; Nadel, 2003; Yaroshevich et al., 2013; Richter et al.,
2011). The site has been dated to the chronological range of
22.5–23.5 cal. kyr BP (Nadel, 2003; Nadel et al., 2006). It is likely that
D. Nadel designated geometric microliths as proto-triangles in his

earliest publications (Nadel, 2003), while in his later articles, they are
referred to as scalene triangles only (Yaroshevich et al., 2013). It is
necessary to mention as well of later Nizzanan entire (20000-18700 cal
BP) dominated by triangle geometric microliths in different technolo-
gical context - made using microburin technique. Nizzanan also char-
acterized by arched backed bladelet and microgravettes (al-Nahar,

Fig. 9. Selected artifacts from Istikskaya cave, Darai-Shur, Chil-Chor-Chashma and Zadian 3.
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Olszewski and al-Nahar, 2016).
The Middle Epipaleolithic (17,5–14,6 kaBP) in the Levant is notably

characterized by the genesis of the Geometric Kebaran culture (Wadi-
Sayakh, Jabrud-3, Netzer Sereni, Neve David, e.g.: Bar-Yosef, 1987)
from the earlier Kebaran culture, characterized by its carinated tech-
nology. The Geometric Kebaran tool kit shows a predominance of tra-
peze-rectangles, and the presence of thumbnail scrapers and variants of
backed bladelets (Bar-Yosef, 1987). Trapeze-rectangles were shaped by
double truncation of backed bladelets, use wear analysis identified di-
agnostic impact fractures on the trapeze-rectangles attesting that they
were mostly hafted as lateral blades (Yaroshevich et al., 2010).

Simultaneously, other Levantine Middle Epipaleolithic cultures
adopted different lithic tools and technological approaches. In the
Mushabian culture (Mushabi-5, 14, Shunera-2, 4, 21) La-Mouillah
points, scalene and isosceles triangles produced with the microburin
technique predominate in archaeological assemblages (Pirie, 2001;
McDonald, 2013). The Ramonian techno-complex (Nahal Neqarot)
(Belfer-Cohen et al., 1991) is characterized by the dominance of the
standardized Ramon point, a usually concave backed and obliquely
truncated bladelet produced using the microburin technique. Lunates
are characteristic of the late stage of the Ramonian, which marks the
transition from Middle to Late Epipaleolithic (Vardi and Yegorov, 2013;
McDonald, 2013).

The Levantine Late Epipaleolithic (14,6–11,5 kal. BP) is marked by
the development of the Natufian culture (El-Wad, Nahal-Oren, Beidha),
with lunates becoming a major element/component of the lithic in-
dustry. Changes in the design of projectiles may explain the adoption of
lunates, as these were mostly used as single transversal points
(Yaroshevich et al., 2010). An evolution in how lunates were produced
can also be observed between Early Natufian complexes (where they
were produced using Helwan retouch) and Late Natufian complexes
(where lunates are characterized by smaller dimensions and were made
using the microburin technique and backed retouch) (Bar-Yosef, 1998).
In the arid zone of the Levant the lithic industry of the Harifan culture
(Abu Salem, Ramat Harif, Maaleh Ramon West) shares many simila-
rities with the Natufian, including the use of microburin technique for
the production of lunates, but the toolkit differs by the addition of
Shunera and Harif points (Marks and Scott, 1976; Goring-Morris,
1991).

In the Zagros region, the Zarzian culture (Warwasi, Pelegavra,
Shanidar) expresses some strong common features with the Levantine
complexes (Smith, 1986; Bar-Yosef and Belfer-Cohen, 1989). Four

chronological stages of the Zarzian have been identified based on the
stratigraphic sequence of the Warwasi site (Olszewski, 2012). The in-
dustries of the lower layers, characterized by non-geometric microliths
(known as Dufour bladelets) are linked to the early Upper Paleolithic,
and are not strictly relevant for the question of Epipaleothic cultural
interactions. The middle part of the stratigraphic sequence yielded
scalene triangles, associated with Dufour bladelets and backed blade-
lets. In the upper layers of Warwasi site, the tool kit consists of trapeze-
rectangles, truncated bladelets and backed bladelets with convex lateral
retouch. The small numbers of microburins were divided for Zarzian,
the lowest for earlier stage. The latest stage of the Zarzian culture,
exhibited by the Shanidar B1 and Zavi Shemi Shanidar sites, contains
many small lunates (Olszewski, 2012). A limited amount of absolute
dates are available for the Zarzian complex. The Zarzian techno-com-
plex with scalene triangles from Haji Bahrami cave (TB 75) has been
dated to 18,000–17,500 cal. years BP (Tsuneki, 2013). The Middle
Zarzian period seems to date from 14,350 to 10,590 years uncal. BP,
based on the dates obtained on Palegawra and Shanidar B2 (Olszewski,
1993; Wahida, 1999). A new series of dates in the range of 12,500 to
10,200 years uncal BP has been generated for Palegawra (Olszewski,
2012), narrowing the timeframe of the occupation.

For these Levantine and Zagros Epipaleolithic cultures, there is a
general pattern of the replacement of non-geometric microliths by
geometric. The earliest form of geometric microliths for both regions
were scalene triangles, followed by trapeze-rectangles, and then lunate
shapes (Burdukiewicz, 2005; Olszewski, 1993, 2012; Yaroshevich et al.,
2013).

Our results demonstrate that the same general tendency also char-
acterizes the Epipaleolthic of western Central Asia (Fig. 11). Recent
investigations explored the diffusion of the scalene triangles across the
Near, Middle East and Western Central Asia (Kolobova et al., 2018).
Zarzian and Early Levantine Epipaleolithic (Masraqan) artifacts have
similar morphometric characteristics, but are based on different blank-
producing technologies. This scenario points to a shared idea through
replication of shape and size of tools, likely to produce specific func-
tional features and outcomes related to hafting and production of
composite projectiles.

Our analysis demonstrates that the same trend is observed for the
Middle Epipaleolithic Tutkaulian complex from Central Asia (Tutkaul
3), the Levantine complexes (Geometric Kebaran), and the Late Zarzian
from the Zagros. These three regions share an extensive production of
geometric microliths, trapeze-rectangles (Bar-Yosef, 1970; Belfer-Cohen
and Goring-Morris, 2002; McDonald, 2013; Olszewski, 2012;
Yaroshevich, 2006). In the Late Epipaleolithic, a high proportion of
geometric microliths, particularly lunates (Yaroshevich et al., 2010) is a
common characteristic shared by the technocomplexes from the Levant
(Natufian), the Zagros (latest Zarzian), and the two Central Asian as-
semblages presented in this study: Obi-Kiik and Tutkaul 2a.

Together, comparison of these Epipaleolithic assemblages from
Levant and Zagros with sites from Western Central Asia (Tutkaul 2a and
3 and Obi-Kiik) points to a roughly synchronous distribution of similar
types of geometric microliths at a large macro-regional scale.

Our technological attribute studies, the comparison of undated and
dated assemblages, and cluster analysis, suggest that the lithic tradi-
tions underlying the assemblages at Tutkaul 2a and 3 and Obi-Kiik
developed along a similar cultural trajectory to that of the
Epipaleolithic complexes of the Levant and Zagros. This argument is
supported by the widespread emergence of a common sequence of
different geometric microliths across Western Central Asia, the Zagros
and Levant, beginning with scalene triangles and progressing to tra-
peze-rectangular and lunate forms.

This pattern suggests a great antiquity of cultural contacts (i.e. ex-
change of goods, ideas, or lithic technologies) between populations of
these regions, an inference supported by the recent discovery of shells
from the eastern Mediterranean coast in the Zagros region (Olszewski,
2012; Richter, 2009). Bearing in mind the great distances involved, as

Fig. 10. Three dimensional nmMDS plot of western Central Asian
Epipaleolithic sites.
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well as the different technological approaches used for the preparation
of geometric microliths in Levant/Zagros and Central Asia regions, the
present data suggest that the dispersal of trapeze-rectangles and lunates
took place primarily through the sharing of ideas – specifically, the
replication of the shape and size of composite projectiles. Given the

magnitude of this shift and the importance of projectiles in human
subsistence strategies, this technological progression may reflect im-
portant changes in hunting strategies related to the changing environ-
ment, and changing fauna of the Pleistocene in western Eurasia.

Fig. 11. Cultural scheme of Epipaleolithic complexes of Near, Middle East and Western Central Asia.

Fig. 12. Comparison of the Early, Middle and Late Tutkaulian assemblages.
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6. Conclusions

Based on technological attributes and hierarchical cluster analysis,
we define the Tutkaulian culture (20–9 kyrs BP) as an important stage
in the cultural sequence of western Central Asia. The characteristic
features of the culture are: bladelet-based primary reduction, an
abundance of geometric microliths, and a chronological shift from
trapeze-rectangle to lunate forms (Fig. 12). Unfortunately, until now no
evidence of symbolic activity has been discovered in Tutkaulian cul-
ture. Three subsequent stages can be established in the Tutkaulian
transformation: the early stage (Tutkaul 3), middle (Obi-Kiik) and late
(Tutkaul 2a, Istykskaya Cave layers 3–4, and Darai-Shur). Our tech-
nological attribute studies, the comparison with dated assemblages, and
cluster analysis, suggest that the lithic traditions underlying the Tut-
kaulian assemblages developed along a similar cultural trajectory to
that of the Epipaleolithic complexes of the Levant and Zagros.

The Early Tutkaulian follows the Late Kulbulakian (28-22 cal BP)
recently interpreted as transitional from Upper to Epipaleolithic in
western Central Asia (Kolobova et al., 2016). During the Early Tut-
kaulian, flint was the most commonly utilized raw material, and the
predominant primary reduction strategy was aimed at small blade
production. Bladelets with curved and twisted profiles were detached
from carinated cores, while bladelets with straight profiles represent
longitudinal reduction. The tool kits from this period contain mostly
geometric microliths with trapeze-rectangular forms predominating,
and triangles and lunates occurring in low quantities. Microliths ex-
hibited metric standardization, and other tool categories include bla-
delets and blades with alternate retouch.

During the Middle Tutkaulian, flint remained the predominant raw
material and similar primary reduction strategies were used. Significant
changes are visible the tool kit, with lunates becoming the most nu-
merous. However, lunate metric standardization is low. In terms of
secondary retouch, artifacts thicker than 4mm are fashioned through
bidirectional backing retouch. The tool kit also includes pointed backed
bladelets, blades with alternate retouch and notched tools.

Late Tutkaulian assemblages exhibit a considerable variability of
raw materials. Flat-face and semi-cylindrical cores were prepared on
effusive rocks, and large spalls (including flakes and blades) were re-
moved from these core types. Bladelets were removed from multi-
directional and narrow-face flint cores, and no longer produced through
carinated core flaking. Tutkaulian points become the most numerous in
the tools kit. Lunates remain abundant, sharing similar features with
the previous development stage. Completing the late Tutkalian toolkit
are pointed backed blades, various end-scrapers, notches, and spurs.

This hypothesized sequence of regional Epipaleolithic industries is
supported by analogical comparisons with dated assemblages as well as
hierarchical cluster analysis. The Tutkaulian appears to be the result of
the evolutionary transformation of the local Upper Paleolithic in-
dustries (Kulbulakian) with repeated cultural impacts from earlier and
roughly synchronous Levantine and Zagrosian industries.
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