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Abstract

Archaeological excavations conducted at various times in
south-western Georgia have revealed stone age sites, with a notable
collection of flint and obsidian. However, the precise origins of obsi-
dian remain ambiguous. In recent years, Georgian and USA resear-

576



chers have published noteworthy works connected to origins of obsi-
dian artefacts (Chkhatarashvili, Glascock 2022; Chkhatarashvili et al,
2024a,b; Chkhatarashvili et al., 2025a,b). This work present the results
of geochemical analyses conducted on obsidian artefacts discovered at
the Neolithic sites of Anaseuli I-II. The research was carried out using
the XRF method at the Archaeometry Laboratory at the University of
Missouri Reactor Research (MURR). The analysis identified two
different sources of obsidian supply, which once again indicates that
the Caucasus region has been an active zone of human mobility and
contact since ancient times.

Keywords: Guria, Anaseuli, obsidian, XRF, mobolity.

Introduction

During the prehistoric period, various types of stone were used
to make tools. When selecting raw materials, priority was given to
high quality and ease of processing. Obsidian is a prime example of
such a material, with a long history of use dating back to ancients
time. The earliest known use of obsidian dates back to the Oldowan
period (Piperno et al., 2009). Over time, however, there was a gradual
increase in demand for these materials (Ono, 2014; Kuzmin, 2017).

The Caucasus is considered one of the most active regions in
terms of obsidian utilization. This is particularly evident given the nu-
merous identified obsidian sources within its northern and southern
parts (Doronicheva, Shackley, 2014; Badalyan et al.,2004; Frahm et
al., 2016; Adler, 2002; Biagi et al., 2017; Chataigner, Gratuze, 2014)
of Caucasus.

The territory of Guria has been part of the obsidian distribution
and supply zone since prehistoric times. Research conducted at Neol-
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ithic sites in the region has demonstrated that a substantial portion of
the lithic assemblage is composed of obsidian artifacts. Unfortunately,
the majority of these materials remain unexamined, and their prov-
enance has yet to be determined. An exception is Anaseuli I, where a
group of prominent scholars analyzed several obsidian artifacts
(Badalyan et al., 2004).

The present study, supported in 2023 by the Shota Rustaveli
National Science Foundation of Georgia (project: ,,Transporting of
obsidian and Homo Sapiens Mobility in Western Transcaucasia in the
Early Holocene”), aimed to analyze a larger number of samples from
the Anaseuli collection, which would naturally allow us to draw more
accurate conclusions. In addition, several samples from Anaseuli II
were also examined.

Accordingly, this paper presents the results of the geochemical
analysis of obsidian artifacts from the Neolithic sites of Anaseuli I and
Anaseuli II, which reveal a particularly informative and intriguing
picture of raw material procurement and distribution in western
Georgia.

Geographical position and archaeological background.

The sites are located approximately 2 km southwest of Ozu-
rgeti, on the hills of Anaseuli (Fig. 1-2). They represent open-type
settlements situated on elevated terrain near the rivers Achistskali,
Bzhuzha, Lechkhumi, and Choloki.

The Anaseuli sites geographically situated in the Colchis Plain,
which occupies the extreme eastern part of the Black Sea. The region's
climate is classified as subtropical, fostering the growth of flora typical
of this geographical zone. Unfortunately, no palynological data are
available concerning the ancient climate and flora of the sites. How-
ever, research conducted at sites of the same period in the neig-
hboring Kobuleti Municipality provides valuable information for the
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reconstruction of the paleoenvironment. These studies indicate that
during the Early Holocene, the area was characterized by a temperate
and warm climate (Chkhatarashvili et al., 2020; 2024a).

It is noteworthy that the Guria region, particularly its Black Sea
coast, is distinguished by its abundant precipitation and high relative
humidity, which ranges from 70% to 83% annually. The absence of
faunal and/or anthropological material in excavations of open-air sites
may be attributed to the constant dampness of the soil. Therefore, the
only material evidence that provides insight into the nature of human
life during that period is derived from stone tools, cores and produce
waste.

The sites were discovered, and surface materials were collected,
by the local researcher V. Sharkovski, a senior research fellow at the
former Anaseuli Research Institute of Tea and Subtropical Crops.

The first reports concerning the discovery of Neolithic remains
at Anaseuli were published between 1950 and 1955 (Japaridze, 1950:
110; Khoshtaria, 1955: 71). Between 1956 and 1962, the archaeologist
Lamara Nebieridze conducted systematic excavations at the Neolithic
settlements of Anaseuli, after which the sites were comprehensively
studied and published in a monograph (Nebieridze, 1972). Later,
during 2008-2010, small-scale field investigations were carried out at
Anaseuli I by archaeologist Tengiz Meshveliani (Meshveliani, 2013).

Given that detailed information about the Anaseuli settlements
has already been published, the archaeological material is discussed
here only briefly.

The techno-typological analysis of the lithic assemblage indi-
cates that stone tool production was based on the use of the hand
pressure technique, as evidenced by the presence of conical and pen-
cil-like cores in the collection. The abundance of cores and pro-
duction debris suggests that tool manufacture was carried out on-site.
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During the excavations at Anaseuli I, a total of 4,044 artifacts
were recovered, among which 3,160 were made of obsidian (Fig. 3;
Table 1). The assemblage includes both finished tools and manufactu-
ring by-products.

Among the tools, scrapers and burins are the dominant cate-
gories. The burins are notable for their abundance and morphological
variability; they were produced mainly on thin, straight blades. Scra-
pers also display a wide range of forms, most of which are made on
flakes. Rounded and micro-scrapers are particularly common.

Another interesting group within the assemblage consists of
retouched and notched blades/bladelets. Geometric microliths are
relatively few, but trapezes are present and noteworthy.

The pebble-stone tool collection is also of interest and includes
axes, choppers, polishers, sling stones, and other tools.

The lithic assemblage from Anaseuli II is among the most num-
erous Neolithic complexes in western Georgia, comprising a total of
12,310 artifacts (Fig. 4). In contrast to Anaseuli I, obsidian is represe-
nted in smaller quantities (1,090 specimens).

Among the tools, burins are again the most common type (147
specimens), most of which were made on blades. Although the Anas-
euli IT assemblage is three times larger than that of Anaseuli I, the
number of scrapers decreases significantly (66 specimens).

Notably, perforators are abundant (79 specimens), and the asse-
mblage also demonstrates considerable diversity of geometric mic-
roliths, including trapezes, segments, and backed rectangles, as well as
tools made from river pebbles and basalt. Similar morphological dive-
rsity is evident in the ceramic assemblage as well.

Materials and methods.

Within the stone collection of the Anaseuli I-II, obsidian is par-

ticularly notable for its abundance and diversity. The specimen is

580



primarily distinguished by the presence of black, transparent, and
black-brown veins. We think their diversity should be associated with
different origins. To this end, a geochemical analysis was conducted.
A total of 21 obsidian flakes were selected for the study.

Analysis was performed using a Thermo Quantx ARL lab-based
XRF spectrometer. The instrument has a rhodium-based X-ray tube
which was operated at 35 kV with a current to measure the emitted
X-rays with a silicon diode detector. The instrument was specifically
calibrated for obsidian by measuring a set of 40 very well-characte-
rized obsidian source samples using data acquired by neutron active-
tion analysis (NAA), inductively coupled plasma-mass spectrometry
(ICP-MS), and XRF. For more information about this calibration see a
publication by prof. M. Glascock (Glascock, 2020).

The artifacts were non-destructively analyzed by XRF. Samples
were counted for one minute each. The elements measured include K,
Ca, Ti, Mn, Fe, Zn, As, Rb, Sr, Y, Zr, Nb and Th. However, due to the
variation in sizes, shapes and thicknesses of the artifacts, the most
reliable data is usually only possible for Rb, Sr, Y, Zr, and Nb.
Results.

The geochemical study of obsidian artifacts conducted in
Anaseuli I-IT in 2023 yielded the following picture (Fig. 5; Tab. 2):
1. Chikiani is a mountain of volcanic origin. It is situated in the
Javakheti region of southern Georgia, in proximity to Lake Paravani.
Chikiani is the sole obsidian source in Georgia, distinguished by its
high-quality obsidian. As demonstrated by research findings, Chikiani
obsidian was utilized in the construction of not only prehistoric sites
but also those from subsequent historical periods (Badalyan et al.,
2004; Biagi, Nisbet, 2018; Gratuze, Rova, 2022).

The Chikiani obsidian source is located at a distance of 165-170
kilometers from the Anaseuli sites. Chikiani is arguably among the
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youngest volcanic mountains in the Caucasus, with an estimated age
ranging from 2.6 to 2.3 million years (Badalyan et al., 2004).

2. The source of the Sarikamig obsidian is located in the eastern
Turkish province of Kars. Preliminary studies have indicated that the
Sarikamish Obsidian were used since stone ages. This can be attri-
buted to the superior quality of the stone. Sarikamis obsidian is clas-
sified by specialists into two distinct groups: "northern" and "sou-
thern." The southern group is situated in proximity to the contemp-
orary cities of Mescitli and Sehitemin. Its distinguished by a high
concentration of barium and a relatively low concentration for zirco-
nium (Chataigner et al., 2014). The estimated age of the source is
between 4.9 and 4.4 million years (Bigazzi et al., 1998). The "Northern
group," situated in proximity to contemporary cities such as Kizil
Kilisa, Handere, and Hamamli, is comparatively younger, with an
estimated age range of 3.8-3.5 million years (Bigazzi et al., 1998). This
group is characterized by a high concentration of zirconium and a low
concentration for barium. In Anaseuli, the Hamamli obsidian has
been discovered, situated at a distance of 180-190 km from a direct
line.

Discussion and Conclusion.

The lithic collection from Anaseuli is represented by high-
quality flint, comparable to that recovered from Mesolithic—Neolithic
settlements located along the Black Sea coast of western Georgia. The
local flint is diverse and excellent quality, meaning it is easily for
making tools. It’s a one of the key advantages in selecting raw mat-
erials for tool production by prehistoric communities. Unfortunately,
the sources and distribution of flint within the Guria region have not
yet been the subject of a specialized study. It is hoped that future
research will address this issue and contribute to a better understan-
ding of the mobility of prehistoric populations.
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As for obsidian, its study has become increasingly active in
recent years. A substantial part of the obsidian assemblages from the
Stone Age sites of western Georgia has already been examined (Bada-
lyan et al., 2004; Chkatarashvili, Glascock, 2022; Chkhatarashvili et
al., 2024a,b; Chkhatarashvili et al., 2025a,b). In the present paper,
particular attention is given to the obsidian inventory from Anaseuli.
The interest in obsidian is twofold: first, the Caucasus is rich in
obsidian sources; and second, obsidian occupies a dominant position
within the Anaseuli lithic collection. This is especially true for
Anaseuli I, where obsidian accounts for more than 78% of the raw
material. Geochemical analysis shows that the inhabitants of Anaseuli
I likely only used Chikiani obsidian sources to replenish their rese-
rves. The situation is somewhat different at Anaseuli II, where the use
of obsidian is less intensive. Although the contact zone (South Cauc-
asus and Eastern Turkiye) expands. We assume that this difference
may reflect a shift in raw material procurement strategies - from an
earlier phase of active contact with obsidian-rich regions, where
obsidian served as the principal material for tool manufacture, to a
later phase when other types of stone were increasingly used, and
obsidian was mainly employed for microlith production.

It is particularly noteworthy that the inhabitants of Anaseuli
were well acquainted with obsidian as a raw material and clearly
valued its properties. As studies have shown, in order to replenish
their obsidian supplies, they were capable of covering distances of
several hundred kilometers. The Chikiani and Sarikamish obsidian
sources are located approximately 165-190 km in a straight line from
the Anaseuli sites; however, considering the relief of western Caucasia
and the available communication routes, the actual distance may have
reached 300-350 km. Traversing such a distance, in our estimation,
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would have required roughly 10-14 days. Nevertheless, the possibility
of obsidian trade should not be excluded.

The absolute dates for Anaseuli I fall within the 10th-9th
millennia BC, with close parallels at the Darkveti rock shelter (Layer
IV) (Nebieridze, 1972; Chkhatarashvili et al., 2025a), Kobuleti (Chkh-
atarashvili et al., 2020; Chkhatarashvili, Manko 2020), Khutsubani
(Chkhatarashvili et al., 2024a), and Kvirike (Manko, Chkhatarashvili,
2022), among others. Unfortunately, Anaseuli II has not yet yielded
absolute dates; however, based on the typological study of its lithic
and ceramic assemblages, it shows close affinities with Makhvilauri
(7th-6th millennia BC) (Chkhatarashvili et al.,, 2024b), Odishi,
Gurianta, Mamati (Nebieridze, 1972), and related sites.

Thus, the geochemical analysis of the obsidian assemblages
from Anaseuli I and II provides valuable insights. It appears that
obsidian held a privileged position for the inhabitants of these sites,
who undertook long-distance movements to secure it. The study of
obsidian offers a unique opportunity to trace patterns of mobility and
migration across western Transcaucasia during the 10th-6th millennia
BC.
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Table 1. Flint and Obsidian complexs of Anaseuli I.

Artifatcs Flint Obsidian Total
1 Cores 14 14 28
2 Flakes 480 720 1200
3 Chunks 250 1450 1700
4 Blades, microblades 245 465 710
5 Burins 29 131 160
7 Scrapers 35 85 120
8 Drills 2 2 4
9 Combined tools 1 12 13
10 Trapezes 5 5 10
11 Others 10 2 8
1071 2 886 3957
Tab. 2. Results of geochemical analysis of obsidian.
Site Sample Source X Ca Ti Mn Fe Zn As Rb
Anas.
GUGIOl 1 1 Chikiani 2629322 366420 56111 43259 479925 4121 000 11454
Anas.
GUGI02 1 2 Chikiani 3033539 381419 61500 45321 555127 4687 000 11861
Anas.
GUGI03 1 3 Chikiani 2927574 394632  668.95  437.94 530013 4404 000 11833
Anas.
GUG104 I 4 Chikiani 28336.18 3907.90 810.47 390.14 6095.45 47.03 0.00 114.69
Anas.
GUGI05 1 5 Chikiani 2934028 351582 56672 42498  4908.84 4344 000  119.68
Anas.
GUG106 I 6 Chikiani 26461.22 4228.23 744.54 383.36 5664.23 164.44 451 110.17
Anas.
GUGI07 1 7 Chikiani 2605437 206050 57343 40270 469157 4761 000 11415
Anas.
GUG108 I 8 Chikiani 32443.83 4523.04 712.56 496.39 5866.85 52.99 0.42 127.42
Anas.
GUGI09 1 9 Chikiani 2725136 376931 79126 38947  5839.18 6215 000  110.88
Anas.
GUG110 I 10 Chikiani 28542.81 3579.21 616.86 407.19 5327.03 45.39 0.00 119.90
Anas.
GUGIIl T 1 Chikiani 3047072 469490 76376 39874 628036  50.33 000 11250
Anas.
GUG112 I 2 Chikiani 28338.00 3869.94 613.23 442.42 5158.12 46.37 0.00 118.90
Anas.
GUGI3 I 3 Sarik2 2598460  2121.88  483.67 50195 697671 8031 570 132.40
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GUG114

GUG115

GUG116

GUG117

GUG118

GUG119

GUG120

GUGI121

GUG101

GUG102

GUG103

GUG104

GUG105

GUG106

GUG107

GUG108

GUG109

GUG110

GUG111

GUG112

GUG113

GUG114

GUG115

GUG116

GUG117

GUG118

GUG119

Sr

72.44

79.27

76.46

88.37

69.70

87.46

68.92

76.94

87.97

76.26

101.20

76.43

2.33

90.78

77.76

75.66

93.78

3.49

74.35

Chikiani

Chikiani

Chikiani

Chikiani

Sarik 2

Chikiani

Chikiani

Sarik 2

Y

12.05

11.91

13.04

11.60

12.48

11.54

10.94

11.71

12.22

11.72

11.66

11.75

37.20

11.74

10.60

12.34

12.16

27.52

11.20

32645.55

27840.91

32151.54

33968.20

29261.59

28780.00

29495.53

23617.53

Zr

74.19

82.98

79.94

99.59

70.55

93.19

70.79

80.02

97.59

80.46

110.26

81.81

174.76

97.21

83.29

73.70

97.92

184.74

77.34

5203.65
3370.83
4259.61
4948.52
2594.06
3862.76
4597.98
1911.94
Nb
19.16
18.16
18.75
16.28
18.48
16.70
17.47
19.01
16.99
19.52
17.90
19.58
23.46
18.13
18.34
19.12
18.42
21.72

18.62

5

830.55
561.67
725.10
846.62
546.27
565.10
801.71
580.42
Th Sr/Rb
12.73 0.63
15.01 0.67
13.44 0.65
14.71 0.77
15.04 0.58
14.18 0.79
12.80 0.60
15.50 0.60
15.08 0.79
14.41 0.64
14.67 0.90
14.18 0.64
17.05 0.02
13.97 0.78
14.68 0.71
14.94 0.60
15.23 0.79
24.31 0.02
13.54 0.64
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446.51

358.53

474.79

474.03

322.07

422.63

409.75

502.13

Rb/Zr

154

1.43

1.48

115

1.70

118

1.61

159

114

1.49

1.02

145

0.76

119

131

171

122

0.88

1.50

6559.63

5144.67

5627.82

6569.72

7605.23

5189.29

5773.72

7295.36

St/Zx

0.98

0.96

0.96

0.89

0.99

0.94

0.97

0.96

0.90

0.95

0.92

0.93

0.01

0.93

0.93

1.03

0.96

0.02

0.96

53.29

43.67

51.60

49.88

50.18

47.63

55.36

197.06

Y/zr

0.16

0.14

0.12

0.18

0.12

0.15

0.15

0.15

0.11

0.14

0.21

0.12

0.17

0.12

0.15

0.14

0.00

0.00

0.00

1.99

3.33

223

2.68

Nb/Zr

0.26

0.22

0.16

0.26

0.18

0.25

0.24

0.24

0.16

0.24

0.13

0.19

0.26

0.19

0.12

0.24

116.05

108.85

125.91

119.21

162.65

115.84

110.41

131.20

Fe/Mn

11.09

12.25

12.10

15.62

11.55

14.78

11.65

11.82

14.99

13.08

15.75

11.66

13.90

14.69

14.35

11.85

13.86

23.61

12.28



Anas.

GUGI120 1T 91.42 10.11 99.09 16.80 13.95 0.83 111 0.92 0.10 0.17 14.09
Anas.
GUGI121 I 1.81 36.77 153.97 24.26 16.53 0.01 0.85 0.01 0.24 0.16 14.53

593



