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NEOLITHIC CERAMICS OF THE CHOKH SETTLEMENT
IN THE CONTEXT OF CERAMIC TECHNOLOGICAL TRADITIONS 

OF THE EASTERN CAUCASUS

Abstract. The purpose of this article is to study the place of Neolithic ceramics of the Chokh settlement 
among the cultural and technological traditions of the Neolithic ceramics of the Caucasus, as well as its role in 
the formation of ceramic production of Central Dagestan. In this regard, in the course of this work, using tech-
nological, photographic, XRD and spherulite analyzes, a comparative study of Neolithic ceramics from Chokh 
settlement was carried out with products from the closest Neolithic settlement of Transcaucasia – Göytepe, 
located in the middle reaches of the Kura River, as well as with later ceramic materials from the Chalcolitic and 
Bronse Age periods of Central Dagestan. The analysis of Neolithic ceramics from the Chokh settlement, on the 
one hand, showed that it is entirely an item of local production, which is determined by the characteristics of 
the raw materials, and the admixture of grog in the pottery paste. On the other hand, connections with one of 
the types of Transcaucasian ceramics from the settlements of the early 6-th millennium BCE, Haci Elamxanli 
Tepe and Gadachrili Gora – products with mineral admixture and, possibly, dung in the pottery paste, fired 
mostly in reducing atmosphere with applique buttons on the surface are presumably recorded. This type con-
tinued to exist in later Göytepe materials with some changes. Further, in the pottery production of Central 
Dagestan during the Chalcolitic – Bronze Age period, on the one hand, we can talk about the gradual devel-
opment – the replacement of mineral admixtures, the appearance of polishing tradition and improvement of 
firing conditions.  

Keywords: Chokh; Neolithic of the Caucasus; Central Dagestan; Chalcolithic of Dagestan; Bronze Age of 
Dagestan; Transcaucasia; Göytepe; ceramics
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НЕОЛИТИЧЕСКАЯ КЕРАМИКА ПОСЕЛЕНИЯ ЧОХ В КРУГУ 
КЕРАМИЧЕСКИХ ТЕХНОЛОГИЧЕСКИХ ТРАДИЦИЙ 

ВОСТОЧНОГО КАВКАЗА

Аннотация. Целью исследования является определение места неолитической керамики поселе-
ния Чох среди культурных технологических традиций керамики неолита Кавказа, а также ее роли в ста-
новлении керамического производства Центрального Дагестана. В связи с этим в ходе данной работы с 
помощью технико-технологического, петрографического, рентгенофазового и сферулитного анализов 
было проведено сравнительное изучение неолитической керамики поселения Чох с изделиями наибо-
лее близкого ей территориально неолитического поселения Закавказья – Геой-тепе, расположенного в 
среднем течении реки Куры, а также с более поздними керамическими материалами периода энеолита 
и бронзового века Центрального Дагестана. Анализ неолитической керамики поселения Чох, с одной 
стороны, показал, что она полностью является продуктом местного производства, что фиксируется по 
особенностям сырья, а также по примеси шамота. С другой стороны, предположительно отмечены свя-
зи с одним из типов керамики Закавказья, присутствующем на поселениях начала VI тыс. до н.э. Хаджи 
Эламханлы Тепе и Гадачрили Гора – изделий с минеральной примесью и, возможно, навозом в формо-
вочной массе, обожженными преимущественно в восстановительной атмосфере с налепами-кнопками 
на поверхности. Этот тип продолжил свое существование в более поздних материалах Геой-тепе с неко-
торыми изменениями. Далее в гончарном производстве Горного Дагестана в течении периода энеоли-
та – эпохи бронзы с одной стороны мы можем говорить о преемственности традиций (использование 
шамота и навоза в качестве искусственной примеси), а с другой – о постепенно развитии – замещении 
минеральной примеси, появлении лощения и улучшении условий обжига.

Ключевые слова: Чох; неолит Кавказа; Центральный Дагестан; энеолит Дагестана; эпоха бронзы 
Дагестана; Закавказье; Геой-тепе; керамика.
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Introduction

The emergence of pottery in the Caucasus dates back to the early 6th millennium BCE. 
It spread into the South Caucasus region along with advancements in agriculture and an-
imal husbandry, and is associated with vast territories of the Near East: from the Eastern 
Taurus and its foothills, through the eastern part of Upper Mesopotamia, to the adjacent 
northern areas of the Zagros Mountains and the Iranian Plateau [1; 2; 3; 4; 5, p. 55–82; 
6, p. 15–28]. Ceramics extended throughout the territory of Transcaucasia, but local vari-
ants can be distinguished in the middle reaches of the Kura River valley, including settle-
ments such as Hacı Elamxanlı Tepe [7], Shomutepe [2], Göytepe [8], Mentesh-tepe [9], 
Gadachrili Gora [10], Shulaveris-Gora [11], Imiris Gora [12], Khiramis Didi-Gora [13], 
and Arukhlo [14]. Additional pottery settlements have been identified in the Ararat Valley 
(Tekhut [15], Aknashen [16; 17], Aratashen [16]), in Nakhichevan (Kultepe [18]), and the 
Mil steppe (Kamil-Tepe [19]). Furthermore, pottery has been found beyond the Great Cau-
casian Ridge, with the Chokh settlement [20] in Central Dagestan being the only known 
site thus far.

This study aims to determine the place of Neolithic ceramics from the Chokh settlement 
within the cultural and technological traditions of Neolithic ceramics in the Caucasus, as well 
as its role in the formation of ceramic production in Central Dagestan. In this regard, we con-
duct a comparative analysis with ceramics from the closely related Neolithic settlement in 
Transcaucasia – Göytepe, located in the middle course of the Kura River – as well as with later 
ceramic materials from the Chalcolithic and Bronze Age periods of Central Dagestan (Fig. 1; 
2, 1–4).

Pottery making traditions in Neolithic Transcaucasia 
(Based on materials from the middle reaches of the Kura River)

The traditions of pottery making will be considered further using materials from the follow-
ing sites: Hacı Elamxanlı Tepe [21, p. 133–152], Shomu-Tepe [22, p. 53; 2], Göytepe [23, p. 
22–31; 24, p. 1–11; 25, p. 166–169; 26, p. 261–286], Aruhlo, Gadachrili Gora [27], Mentesh-
tepe, [27; 9] (fig. 1).

The earliest pottery in the region has been identified at the settlements of Hacı Elamxanlı 
Tepe (5950–5800 cal BCE) [28, p. 290] and Gadachrili Gora (5920–5720 cal BCE) [10]. Some 
of the ceramics from the Hacı Elamxanlı Tepe settlement is represented by thin-walled ceram-
ic fragments with paintings, indicating connections with Upper Mesopotamia of the Standard 
Hassuna period and is characterized by the absence of admixture and coating with a grey-
ish-yellowish slip. There is also ceramics with mineral and organic admixtures with an orange 
and grey-yellowish-brown surface. According to the researchers, all the ceramics are made 
using coils [21, p. 133–152].

The pottery of the Gadachrili Gora settlement is made of sanded clay. Basalt and rare plant 
material were recorded as artificial admixtures. It is also assumed that the most common 
method of construction was coiling. The surface treatment was simple smoothing. Appliqués 
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are limited to protruding knobs; polishing was rarely used. Both reducing and oxidizing con-
ditions were used for firing [27, р. 8, 12–13, 41. Tabl. 13].

Later, in the settlements of the region under consideration, researchers identified two main 
types of pottery1, which could also be mixed. The first is vessels with plant admixture associ-
ated with straw [23, p. 23; 22, p. 53; 2], or sometimes interpreted as a fine organic admixture 
[26, р. 262; 27, р. 35–36]. In some cases, imprints of grains can be observed. In the Göytepe 
settlement, it is assumed that this type of pottery was made using clay bands, but short coils 
and slabs are also mentioned [23, p. 23–25]. The vessels could be painted, including with the 
use of bitumen (separate bands), slipped (red or light slip) and were fired in both oxidizing and 
reducing conditions.

The second, predominant variety of pottery contained mineral impurities which were most 
likely intentionally added. These impurities included crushed basalt, obsidian, sand, and grog. 
The use of molds for the lower part of the vessel and the finishing with bands for the upper part 
are observed in Göytepe ceramics [23, p. 23–25]. The vessels were often coated with a thick 
layer of clay and could feature appliqué buttons, bitumen stripes, and light and red slip. Firing 
occurred in both oxidizing and reducing conditions.

In addition, for both types of pottery of the Arukhlo settlement, it was found that using 
coils was the most common method of pottery constructions. One study mentioned mixed 
coils and slabs for the ceramics of the Mentesh-tepe settlement [27, р. 12–13], while another 
mentioned bands and slabs [9, р. 179]. In any case, this situation indicates the presence of a 
variety of construction methods. Weaving imprints are also regularly found on the outside of 
the base [22; 2; 27, р. 1–48; 22, p. 22–31 etc.].

The tradition of pottery making in Central Dagestan in the 
Neolithic-Bronze Age

In the North Caucasus, Chokh is the only known settlement where pottery has been discov-
ered in Neolithic layers. This settlement is situated in Central Dagestan, near the Great Cauca-
sian Ridge. According to several researchers, the pottery from this settlement is linked to the 
traditions of the South Caucasus [29; 30, p. 14; 3, etc.]. The development of pottery making 
in the region during the Chalcolithic period remains largely unexplored. However, two key 
sites from this period in Central Dagestan have yielded pottery: the Ginchi settlement [31, pp. 
28–87] and the Rugudzha sites of Malin-Karat, Muchu-Bahil-Bakli, and Arkhinda [32]. This 
is due both to the difficulty of finding sites and settlements of the early period in mountainous 
areas, and, probably, to the small number of them in this inaccessible area during the period 
in question. The ceramic material from the Rugudzha sites is very insignificant. Two forms 
were partially restored, and it was noted that the surface colour was pinkish and brown [31, 
p.  75–76]. Little is known about the pottery of the Ginchi settlement, but the existing collec-
tions are quite extensive and should be the subject of a separate study in the future.

The real spread of pottery in the region is associated with the Early Bronze Age and 
with the emergence of sites belonging to the North-Eastern Caucasian local version  

1.  Researchers also offer more detailed descriptions of varieties of pottery
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of the Kura-Araxes cultural and historical community – in the middle of the 4th millennium 
BCE. The settlements of Mekegi, Galgalatli I, Andi and the burial grounds of Shchebokha and 
Gono are known from this period [31, p. 140–151]. Bronze Age layers have also been recorded 
at the Chokh settlement [20]. In addition, the burial ground of the Middle Bronze Age Nok-
hola-ad [33, p.  41–52], belonging to the Ginchinsky-Gatynkalinsky culture, was located near 
the settlement (fig.  1). In the Middle Bronze Age, potters used ferruginous clay with low and 
medium sand content as the basic raw material for pottery paste. The main recipes for pot-
tery pastes were: clay + grog + organic materials (dung, organic solution). The presence of 
shale in the pottery pastes was also recorded, but it is not always clear whether it is of natural 
or artificial origin [34, p. 278–293].

Materials and research methods

The main object of study was ceramics from the Neolithic layer of the Chokh settlement, lo-
cated in the Gunib region of the Republic of Dagestan. The settlement was explored three times: 
in 1955–1957 by V.G. Kotovich [32], in 1981–1982 and in 2021–2022 by H.A. Amirkhanov 
[20; 35; 36]. According to the definition of H.A. Amirkhanov, the settlement contained layers 
dating back to the Mesolithic, Neolithic and Bronze Age. The ceramics contained a Neolithic 
layer, dated by the author of the excavations in early 6th millennium BCE, and a Bronze Age 
layer [20; 30; 35; 36].

In the excavated area of the Neolithic layer, about 900 mostly very small ceramics frag-
ments were found. The morphology of the vessels was reconstructed by the author of the 
excavation on the basis of two items: a bowl (height about – 5 cm, rim diameter – 11.8  cm, 
bottom – 8 cm, wall thickness – 6 cm) and a pot-shaped vessels (height approximately – 
20 cm, rim diameter – 15. 5 cm, bottom – 12 cm, widest part – 20 cm). The pottery was 
made of slightly sandy clay mixed with finely crushed ceramics. One characteristic of the 
pottery is the presence of a small protrusion along the rim [20, p. 130]. An important fea-
ture indicating a link with the Neolithic of Transcaucasia is the presence of appliqué on 
one fragment (fig. 3. 1, 3), in the form of protruding buttons [20; 30, p. 14, fig. 3]. In our 
study, we examined 15 fragments of rims, walls, and bottoms from different vessels, with 
a varying thickness of 6–9 cm. (fig. 3. 4–9).2

The Bronze Age layer of the Chokh settlement contained very few small-sized pottery, 
and therefore only two fragments of vessel walls about 7–8 cm thick were studied. In 
addition, pottery from the Rauf M. Munchaev’s excavations at the Middle Bronze Age 
cemetery of Nokhola-ad, adjacent to the Chokh settlement were studied [33, p. 41–52]. 
All available material from crypt № 1 and №2 was selected for this purpose. 3 A total 
of thirteen fragments of the rims, bases and walls of different vessels were used in the 
study. Morphologically, these are pot-shaped vessels and bowls with a truncated cone 
with a wall thickness of 0.8-1.1 cm, and miniature vessels with a wall thickness of up to 
0.5 cm (fig. 4).

2.  Storage of the Institute of Archeology Russian Academy of Science, Moscow
3.  Storage of the National Museum of the Republic of Dagestan named after A. Takho-Godi, Makhachkala (Scientific and 
Auxiliary Fund. #7868).
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For comparison with the above-mentioned materials, individual pottery samples were also 
selected from other earliest sites of Mountain Dagestan – Ginchi and the Rugudzha site of 
 Malinkarat, 2-3 cm in size, dating back to the Chalcolithic period [31, p. 75–76].4

Ceramics from the settlement served as comparative material from the South Caucasus 
Göytepe area, located in the middle reaches of the Kura River in Western Azerbaijan, and the 
closest of the known Neolithic settlements of the South Caucasus to the Chokh settlement. The 
ceramic materials used in this work belong to the upper 2–4 horizons of the site,5 dating to the 
middle of the 6th millennium BCE [37, p. 3–16; 37]. Materials from horizon 4 have already 
been published [23, p. 22–31]. These are fragments of rims, walls and bottoms of vessels of 
various morphology.

To achieve the set goals, the authors of this paper carried out technical and technological 
(for all materials), petrographic, X-ray structural and spherulite analyses (for selected materi-
als from the Chokh and Göytepe settlements).

Technological analysis

Technological research of ceramics was carried out according to the method of Alexan-
der  A.  Bobrinsky, which includes traceological and microscopic analysis of cross-sections and 
surfaces of the investigated objects, as well as experimental modelling of individual stages of 
pottery production and comparison them with archaeological materials [38; 39]. Microscopic 
analysis was carried out using a Carl Zeiss Stemi 2000C stereomicroscope.6

Ceramics from the Chokh settlement from the Neolithic layer. The Neolithic ceramics of 
the Chokh settlement were made from ferruginous, slightly sandy clay raw materials with an 
artificial admixture of grog of different colours (both identical to the main colour of the ceram-
ics – grey, and warmer beige tones) ranging in size from 1 to 7 mm in various concentrations 
(from 1:10 to 1: 4) (fig. 4. 1–4). Individual small plant remains were noted in the pottery paste 
(fig. 4. 1). On the basis of some samples, it was possible to establish the application of the slabs 
construction. This can be seen from the layering of cross-sections, especially the fragments of 
the bases (fig. 3. 8–9). The surface treatment was simple smoothing. The pottery were fired 
mainly in a reducing atmosphere (without oxygen), but there are fragments that have been 
in an oxidizing atmosphere. The latter is probably due to the imperfection of the firing device 
(fire pit) and the unintentional access of oxygen.    

Ceramics of the Chalcolithic period from Central Dagestan. The very small fragments of 
ceramics studied provide limited information. Presumably, the raw material was ferruginous 
medium sandy clay. In the ceramics from the Rugudzha site of Malinkarat, grog with a pol-
ished surface was observed (fig. 5, 5). Firing typically occurred in an oxidizing atmosphere (fig. 
4, 1–2). The ceramics from the Ginchi settlement contain a significant admixture of what is 
presumably clay shale, with a high concentration estimated at a ratio of 1:3 or 1:4 (fig. 5, 6). 
Most vessel surfaces were covered with an additional layer of clay (fig. 4, 3–5), as evidenced 

4.  Storage of the Institute of History, Archeology and Ethnography, Dagestan Federal Research Center RAS
5.  Storage of the Institute of Ethnography, Archeology and Anthropology of ANAS, Baku.
6.  The samples were studied using the equipment of the Center for Collective Use at the Institute of Archaeology of the 
Russian Academy of Sciences (Moscow).
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by cracks and chipping in this layer, as evidenced by the cracks and chipping of this additional 
layer (fig. 4, 5). However, there are also fragments without this additional coating, where a 
high concentration of crushed stone is visible on the surface (fig. 4, 6).   

Bronze Age ceramics from the Middle Bronze Age burial ground Nokhola-ad and Chokh 
settlement. Vessels originating from the burial ground were made from ferruginous clays 
with medium and high sand content. Organic matter (dung, organic solution) was used as 
an admixture in the production of vessels. Artificial mineral impurities included in the pot-
tery paste are grog (fig. 5, 7) and, in one case, quartz grit (fig. 5, 8), which distinguishes this 
pottery from other materials of the Middle Bronze Age. The grog is identical to the main 
raw material of the vessels. The vessels were constructed using clay slabs. The surfaces of 
the vessels were treated only by mechanical means: smoothing and polishing, in most cases, 
from the inside. The vessels were fired in an oxidizing atmosphere in primitive devices or 
fire pits, as evidenced by the pinkish, light brown and mottled surface (fig. 4, 7-8). However, 
there are also instances of firing in a reducing atmosphere, particularly this applies to min-
iature pots with wall thickness of up to 0.5 mm. (fig. 4, 9). In general, as already mentioned, 
the pottery-making technology from the Chokh burial ground is characteristic for the ceram-
ics of the Middle Bronze Age in the region and belongs to the Ginchinskaya-Gatynkalinskaya 
culture.

Bronze Age ceramics from the Chokh settlement were made from medium-sandy raw ma-
terials (probably with an admixture of clay shale). Grog and an organic solution were used as 
an artificial admixture, identified by the characteristic porous voids in the fracture and small 
plant residues, presumably associated with dung. The surface of the fragments is either simply 
smoothed or polished. The ceramics were fired in an oxidizing atmosphere (fig. 4, 10-11).

Ceramics from the Neolithic settlement of Göytepe.
The raw materials used in the manufacture of pottery were ferruginous, medium and 

highly sanded. Following the tradition of dividing ceramics into products with organic and 
mineral admixtures [23, p. 23–25; 26, p. 261–286], it can be noted that one part of the 
studied Göytepe pottery is characterized by the presence of livestock dung impurities in 
the paste in a concentration of up to 15-30%. The latter is detected by the presence of very 
small plant impurities with characteristic endings and the shape of the remains (fig. 6, 1–2) 
[39, p. 5–109; 40, p. 279–307]. Furthermore, as already mentioned, crushed straw was also 
present in the pottery paste of the vessels (fig. 6, 3), as well as, the husks of large grains [23, 
p. 23–25], on basis of which large plant impurities can be associated with threshing waste 
(fig. 6, 4). The vessels were made using both a two-layer slab and a coil construction, which 
is especially noticeable when studying the joints between the elements when examining the 
cross-section of the vessels bases: horizontal – in the case of a two-layer slab construction 
(fig. 6, 8), and vertical – in the case of a coil (fig. 6, 9). Vessels can be covered with either red 
slip (fig. 6) or lightly painted with a simple clay coating, which is noticeable by the cracks 
appearing through the loose layer of paint, which is the result of uneven drying of the raw 
material and the additional layer of clay (fig. 6, 5-6). The bases have imprints of the weaving 
surface on which the vessel was formed (fig. 6, 7).

Ceramics with mineral impurities can be divided into two types (fig. 7). The pottery paste 
of the first type contains an admixture of basalt (fig. 7, 1–2). The vessels were made using 
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the slab construction, which can be seen in the joints in the base cross-section (fig. 7, 2). 
On the ceramic surface, along the cracks in the surface layer, an additional clay coating and 
colouring with red pigment were observed (fig. 7, 2). The second type of ceramics has an ar-
tificial admixture of obsidian and a grey mineral admixture. The latter had different sources 
than the basalt from the first group, judging by the colour (fig. 7, 4–5). This ceramic also 
contains grog in a low concentration (no more than 1–10) (fig. 7, 3). The vessels are made 
from single-layered elongated slabs and covered with a significant layer of coating (fig. 7, 6). 
In addition, this group of ceramics is characterized by reducing firing, which distinguishes 
it from other groups.

Judging from the colour of the surface and the change in the colour of the central part of 
the fragments, it can be assumed that the firing took quite a long time when the temperature 
was reached 750–800ºC. According to another study, the firing temperature of ceramics 
from the Göytepe settlement was determined to be within 600-750ºС [24, p. 1–11]. The pre-
sented data suggest the use of some more advanced closed firing device. 

Petrographic and XRD analyzes 

Ceramics fragments of from the Chokh settlement (8 samples from the Neolithic period 
and 2 samples from the Bronze Age, as well as samples of ceramics from the Göytepe settle-
ment (5 samples)) were studied using mineralogical-petrographic and XRD analyzes (only 
1 sample for the Göytepe settlement). Mineralogical and petrographic analysis was carried 
out in the sections (thin sections of a ceramic sample 0.03 mm thick) using an Axio Scope 
40 Carl Zeiss polarizing microscope. The study of sections of ceramics allows for accurate 
determination of the mineral composition and quantitative ratios of raw materials, mineral 
and organic artificial impurities, morphology, size and number of voids [41, etc.].

The XRD phase analysis method is based on the phenomenon of X-ray diffraction from 
the planes of crystal lattices of minerals. Since the crystal lattice of different minerals is 
different, it is possible to determine its structure, and therefore the mineral itself, by the na-
ture of the diffractogram. The method acquires the greatest importance in the diagnosis of 
clay minerals in raw materials of ceramic samples. The analysis was carried out in prepared 
specimen from ceramic samples on a MiniFlex 600 X-ray diffractometer (bulk analysis) (Ta-
ble  1).

Table 1. Results of XRD analysis (bulk samples).

Sample no. illite serpentine quartz KPSh plagio-clase hematite sum

CHOKH B 1 7 1 52 31 9 0 100
CHOKH B 3 7 0 48 19 23 3 100
CHOKH N 2 32 0 51 6 11 0 100
CHOKH N 4 27 1 43 15 14 0 100
CHOKH N 5 22 0 50 11 17 0 100
CHOKH N 6 53 0 22 18 7 0 100
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CHOKH N 8 33 0 47 12 8 0 100
CHOKH N 9 2 1 52 11 34 0 100
CHOKH N 10 33 0 39 15 13 0 100

GT-7 0 0 70 0 28 2 100
Ceramics of the Chokh settlement   
The studied samples of Neolithic ceramics from the Chokh settlement (Chokh-N-2, 4, 5, 

6, 8, 9, 10, 11, 12) have differences both in the composition of raw materials and in the com-
position of artificial admixtures. One of the distinctive features of Neolithic ceramics from 
the Chokh settlement is the mass fracturing of the fragments. There are small elongated, 
unidirectionally oriented microcracks 0.02-0.4 mm long, 0.005-0.01-0.02 mm wide; as well 
as single isometric large voids measuring 0.6mm x 0.3 mm to 0.8 mm x 0.4 mm, individual 
ones up to 1-2 mm, often encrusted along the edges with microcrystal calcite.

The first type of structure of Neolithic raw materials is defined as pelitic. This includes 
samples Chokh-N-2, 4, 5, 6, 11, 12. It is characterized by a predominance of clay substance 
with a dimension of less than 0.005 mm and a small natural admixture of silty and fine sandy 
material in an amount of less than 5%. The composition of the clayey part is essentially il-
lite (fig. 8, 1); the composition of the silt-fine sand admixture is predominantly quartz. This 
type of raw material is characterized by impurities from a single source, in amounts ranging 
from 10% to 25% from sample to sample. These are fragments of quartz crystals, less com-
monly microcline, orthoclase, plagioclase; single fragments of altered acidic effusive rocks, 
quartzites, bacterial and algal limestones, sandstones with calcite cement. Single clots rang-
ing in size from 0.15 to 1 mm, round and elongated, opaque, structureless, homogeneous, 
presumably of organic matter are being traced. There are two types of grog: 1. intraclastic, 
predominant, in the form of fragments up to 0.75 mm, of varying degrees of burntness; and 
2. alien, more rarely found, in single quantities. The latter is represented by fragments of 
a pelitic structure, homogeneous, clayey, essentially illite fragments of ceramics, without 
impurities, and was also found in Bronze Age samples from the Chokh location; as well as 
fragments of silty-pelitic structure, slightly transparent due to the saturation with natural 
finely dispersed organic substance and iron oxides developing on them (such grog, in turn, 
sometimes contains grog) (fig. 9, 1–9, 7).

The second type of raw material structure, characteristic of Neolithic ceramics from the 
Chokh settlement, is silty-pelitic, characterized by the fact that the natural silty admixture to 
the essentially illite clay mass is at least 15–20% (samples Chokh-N-8,9,10) (fig. 8, 2). At the 
same time, the amount of artificial admixture of sand size is relatively small: from 5 to 15%. 
The admixture consists of fragments of quartz crystals, feldspar, rarely mica (with a single 
completely chloritized biotite) and isolated fragments of altered acid effusives and quartz-
ites. Grog of its own intraclast (prevails) and alien in the form of large (0.75–1–1.75 mm) 
homogeneous, clayey, essentially illite fragments of ceramics, without impurities, identical 
to those found in Neolithic samples with the structure of type 1 raw materials, also recorded 
in the bronze age samples. There are single clots ranging in size from 0.15 to 0.75 mm, round 
and elongated, opaque, structureless, homogeneous, presumably of organic nature (fig. 9, 
8 – 9, 12).
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The studied samples of Bronze Age ceramics from the Chokh settlement (Chokh-B-1 and 
Chokh-B-2) have differences both in the composition of raw materials and in the quantity 
and composition of artificial admixtures. Compared to Neolithic ceramics from the Chokh 
settlement, Bronze Age samples use common sources of raw materials and artificial admix-
tures (for example, fragments of bacterial-algal limestone).

The Chokh-B-1 sample is characterized by a silty-pelitic structure of the raw material, 
consisting of a main clay mass with a particle size of less than 0.005 mm and silty particles 
(0.005–0.05 mm), rarely fine sandy (0.05–0.1 mm) size, in amount up to 10-15%. Accord-
ing to XRD data, the composition of the clay component corresponds to illite (fig. 8, 3). The 
natural admixture of silty-fine sandy material in the raw material consists of a predominant 
quartz, feldspars are less common – orthoclases, microclines, acid plagioclases, as well as 
micas. There is a single calcite shell detritus measuring 0.15-0.2 mm. The artificial additive 
consists of single fragments of sedimentary rocks with dimensions from 0.2 mm to 2 mm, 
represented by fragments of micritic limestone (with crystal dimensions less than 0.005 
mm), as well as fragments of siltstone of quartz composition with film clay cement. One 
fragment of metamorphic rock was discovered – shale with characteristic foliation textures. 
In single quantities, opaque yellow-brown clots, presumably organic matter, 0.05–0.4 mm 
in size, homogeneous, are detected. Grog is distinguished, which has two varieties: 1) corre-
sponding to the composition of the bulk of the ceramics (raw materials) (“local”, intraclast); 
2) foreign to the composition of the bulk of the ceramics (alien). Intraclast grog predomi-
nates, has a dimension of 0.4-1.2 mm and is represented by darker (more fired) and lighter 
(less fired) varieties. Alien grog is rarely found in the form of fairly homogeneous, clayey 
fragments of essentially illite composition. There are no natural crystalloclastic impurities 
here (fig. 10, 1 – 10, 3). Such fragments are completely identical to fragments from Neolithic 
ceramics from the Chokh location. The ceramic sample Chokh-B-1 has voids of an elongated 
and isometric shape, measuring 0.1 mm x 0.3 mm, 0.03mmx0.4mm, 0.3mm x 0.2mm.

For sample Chokh-B-3, the structure of the raw material is colloform-pelite. The pelitic 
component is clayey, abundantly impregnated with finely dispersed hematite. According to 
XRF data, the composition of the pelitic component is illite (fig. 8, 4). The natural admixture 
of silt grains (less than 10–15%) is represented by mica-quartz material and contains frag-
ments of quartz, microcline, orthoclase and plagioclase crystals with a size of 0.15–0.2 mm 
in an amount of less than 5%. There are no faunal remains. The added limestone fragments 
are generally identical to the fragments in the Chokh-B-1 sample and structurally represent 
bacterial-algal varieties. In single quantities, opaque yellow-brown clots, presumably or-
ganic matter, 0.4–0.6 mm in size, homogeneous, are detected. As in the Chokh-B-1 sample, 
there are 2 types of grog: the predominant intraclast, of varying degrees of firing, with di-
mensions of 0.25–4.5 mm; and alien, rare, which in composition and structure is completely 
identical to alien grog in the Chokh-B-1 sample (clayey, homogeneous, without impurities, 
essentially illite composition) (fig. 10, 4–10, 7). There are voids of isometric and elongated 
shape with dimensions of 0.2 mm x 0.15 mm, 0.9 mm x 0.3 mm and others.

Ceramics of the Göytepe settlement.
The studied ceramic samples from the Neolithic settlement of Göytepe (GT-7, 13.1, 13.2, 

14, 15) are very different from the ceramics of the Chokh settlement. The differences lie in 



История, археология и этнография Кавказа     Т. 20. № 2. 2024

324

the composition and structure of raw materials, the composition of artificial admixtures, as 
well as in the morphology and number of void spaces. The voids in all samples are multiple, 
presented in two varieties (fig. 11). The first type of voids has an anomalous shape: with pro-
nounced hooks, teardrop-shaped or simple isometric. The dimensions of such voids range 
from 0.25 mm x0.1mm to 2.25 mm x 0.3mm. The second type is elongated, flattened, 1-2 
mm long, 0.1 mm wide.

The raw materials of ceramics from the Göytepe settlement are of two types. Type 1 raw 
materials have a collomorphic-pelite structure, primarily composed of illite, and are actively 
impregnated with hematite. The natural admixture of silt-sized particles, amounting to no 
more than 10–15%, is predominantly quartz, with feldspars and pyroxenes also present, 
and micas appearing rarely. Type 2 raw materials have a silty-pelite structure, essentially of 
clayey (illite) composition. The silty natural admixture (20%) is predominantly quartz, with 
feldspars and micas present. In sample 14, the silty-clayey raw material is carbonated, with 
a thin scattering of calcite microcrystals developing along it.

The sources of artificial admixture for Göytepe ceramics were volcanic rock massifs: basic 
composition (basalts) and acidic composition (rhyolites, dacites). Both types of volcanics 
can be found in the same sample. In sample 14, along with fragments of volcanic rocks, there 
are fragments of acidic volcanic glass—obsidian. The obsidian fragments are notably strong 
and difficult to remove from the bedrock and crush, resulting in sharp, cutting edges (fig. 
11, 3, 4). The size of the artificial additive ranges from 3 to 4.5 mm. In addition to fragments 
of basic and acidic volcanics and obsidian in the artificial additive, there are fragments of 
crystals—single grains of pyroxene and feldspar. There are also clots of presumably organ-
ic matter, up to 0.2 mm in size, as well as elongated varieties. Sample GT-7 contained one 
fragment of intraclast grog.

Spherulite analysis

Spherulite analysis can be used to determine the presence of dung in ceramics [42, p. 
211-225; 43, p. 740–748]. Four samples from the Chokh settlement (Chokh-N-8, 9 and 
Chokh-B-1,3) and seven samples from the Göytepe settlement (GT-2, 7, 13, 15, 19, 21 and 25) 
were chosen for the study. The analysis focused solely on the presence of dung spherulites, 
without quantitative assessment. Eleven fragments of ceramics were crushed into a powder 
and investigated under cross-polarized light using the ADF U 300 microscope.

The best preservation of spherulites and the largest number of them (on one slide) were 
observed in samples of Neolithic ceramics from the Chokh settlement (fig. 12, 1–3). In other 
fragments of ceramics, spherulites are extremely rare, which, on the one hand, may indicate a 
small proportion of dung admixture, and on the other, its destruction under the influence of 
high temperatures. The experimental data [44, p. 32–45] shows deformation, darkening and 
destruction of spherulites under the influence of temperatures above 500 С0.  Both considered 
options are possible, since the studied fragments of ceramics (except for two samples from the 
Neolithic layers of the Chokh settlement) contain dung spherulites, indicating high-tempera-
ture firing. (fig. 12, 4).
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Discussion and conclusion

A comprehensive analysis of the Neolithic ceramics from the Chokh settlement revealed, 
on the one hand, that the pottery was entirely of local production. Despite the general homo-
geneity of the pottery, three types of raw materials were identified: two types of primary clay 
composition from which the vessels were made, and which are also found in “local” grog (in-
dicating continuity at this site), as well as the raw materials of “alien” grog. The latter is also 
found in the Bronze Age pottery from the overlying layer of the settlement, suggesting that this 
local source of raw materials was utilized by the inhabitants of the settlement for thousands 
of years.

On the other hand, there is a connection with one of the types of Transcaucasian ceramics – 
vessels fired in a reducing atmosphere, in which grog was found along with other mineral im-
purities in the pottery paste. Moreover, this type of ceramic also contains appliqué knobs, an-
other feature noted by Hizri A. Amirkhanov on the Neolithic ceramics of the Chokh settlement 
[30, fig. 3, 2]. It should be noted that the fragments available for comparison from the Göytepe 
settlement are younger than those from the Chokh settlement, which explains some of their 
differences. However, the existence of such a group of ceramics is very significant and likely 
existed in Transcaucasia from the beginning of the 6th millennium BCE. In the settlement of 
Hacı Elamxanlı Tepe, a group of ceramics with mineral and organic admixtures and a grey-
yellow-brown surface color is mentioned in the early layers [21]. Additionally, the description 
of the ceramics from the early 6th millennium BCE at the Gadachrili Gora settlement, with 
the exception of the use of basalt instead of grog, is very similar to the ceramics studied from 
the Chokh settlement. These similarities include the presence of rare plant admixtures, rare 
appliqué knobs, simple smoothing, and firing in a reducing atmosphere [27; 9, fig. 7].

The presence of dung in the Neolithic ceramics of Chokh, although in very limited quan-
tity, was primarily indicated by the presence of spherulites. Additionally, petrographic thin 
sections showed rounded and elongated clots of organic matter (possibly dung in the form 
of squeezes or liquid fraction), which aligns with the main traditions of Neolithic ceramics in 
Transcaucasia. This is clearly documented in this study based on materials from the Göytepe 
settlement, and extends further south to the eastern part of the Fertile Crescent [39; 40].

Analysis of vessel production from the Neolithic and Bronze Age periods at the Chokh set-
tlement revealed differences in both the selection of primary raw materials and the artificially 
added impurities. These differences include the admixture of crushed stone (limestone and 
possibly other minerals) and variations in grog size, with larger grog observed in Bronze Age 
pottery. However, it is crucial to note the persistence of a common concept in the use of arti-
ficial admixtures over millennia: the consistent use of dung and grog. During the Chalcolithic 
period, while grog continued to be used as an admixture (as evidenced in pottery from the 
Malinkarat settlement), crushed stone also emerged as a new admixture in Central Dagestan 
(observed in the Ginchi settlement), a feature not present in Neolithic pottery. Both these im-
purities are subsequently found in Bronze Age pottery throughout the region.

The evolution of construction methods is challenging to assess due to the limited size and 
poor preservation of Neolithic pottery fragments. Only a general observation about the use of 
clay slabs can be confidently made. However, clear technological advancements are evident in 
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surface treatment techniques. While vessel polishing is absent in Neolithic pottery, it emerges 
during the Chalcolithic period and becomes a significant technological feature in the Bronze 
Age.

Spherulite analysis of dung in pottery from various periods has yielded additional insights 
into firing temperatures. Well-preserved spherulites found in Chokh Neolithic pottery suggest 
brief exposure to high temperatures. In contrast, the presence of nearly destroyed, darkened 
spherulites in Bronze Age pottery and Transcaucasian Neolithic pottery (which shows clear 
external evidence of dung inclusion) indicates prolonged exposure to temperatures exceeding 
500–700 ºC, which is also confirmed by other observations.

In conclusion, this study reveals a dual narrative in the pottery production of this remote 
mountainous region. On the one hand, there is clear evidence of continuity in traditions, par-
ticularly in the persistent use of grog and dung as artificial admixtures. On the other hand, we 
observe gradual technological development: the evolution in the use of mineral admixtures, 
the introduction of polishing techniques, and the refinement of firing conditions.

Acknowledgments
The authors extend their sincere gratitude to Khizri Amirkhanovich Amirkhanov for pro-

viding the research materials and for his unwavering support throughout all stages of this 
study. We are also deeply appreciative of Rabadan Gadzhievich Magomedov for his invaluable 
assistance in facilitating our fieldwork in Dagestan. Additionally, we would like to express our 
thanks to Tufan Isaac Oglu Akhundov and Valekh Aladdin Oglu Alakbarov for their expert 
consultations during our analysis of materials from Azerbaijan. 

Funding
The work was supported by the Russian Science Foundation Grant No. 24-28-01072.



History, Arсheology and Ethnography of the Caucasus                       V. 20. № 2. 2024

327

Fig. 1 Map of Neolithic settlements of Transcaucasia, as well as Eneolithic and Bronze Age sites of Central Dagestan, mentioned in the article.

Рис. 1. Карта памятников неолита Закавказья, а также энеолита и бронзового века Центрального Дагестана, упомянутые в статье. 
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Fig. 2 1-2 – 1-2 – Chokh settlement, Gunibsky district, Central Dagestan; 3-4 – Göytepe settlement, Tavuz region (Azerbaijan) (photo 2019)

Рис. 2. 1-2 – поселение Чох, Гунибский район, Центральный  Дагестан; 3-4 – поселение Геой-тепе, Тавузский район (Азербайджан) (фото 2019 г.)
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Fig.3 Ceramics from the Neolithic layer of the Chokh settlement. 1-3 – after Amirkhanov, 2023. 

Рис. 3. Керамика из неолитического слоя поселения Чох. 1-3 – по: Амирханов, 2023. 
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Fig. 4 Ceramics of the Chalcolithic and Bronze Age periods of Central Dagestan. 1, 2 – Malinkarat site; 3-6 – Ginchi 
settlement; 7-9 – Nokhola-ad burial ground; 10, 11 – Bronze Age layer of the Chokh settlement.

Рис. 4. Керамика периода энеолита и бронзового века Центрального Дагестана. 1, 2 – стоянка Малинкарат;  
3-6 – поселение Гинчи; 7-9 – могильник Нохола-ад; 10, 11 – слой бронзового века поселения Чох.
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Fig. 5 Microphotographs of ceramics from Central Dagestan: 1-4 – grog – Neolithic layer of the Chokh settlement (1 – arrow 
indicates the presence of organic plant impurities); 5 – grog with polishing – Malinkarat site; 6 – crushed stone - Ginchi 

settlement; 7-8 – grog, crushed stone – Nokhola-ad burial ground.

Рис. 5. Микрофотографии керамики Центрального Дагестана: 1-4 – шамот – неолитический слой поселения Чох  
(1 – стрелкой указано присутствие органической растительной примеси); 5 – шамот с лощение – стоянка 

Малинкарат; 6 – дресва – поселение Гинчи; 7-8 – шамот, дресва – могильник Нохола-ад.
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Fig. 6 Ceramics 1-4 horizons of the Göytepe settlement with organic impurities: 1-2 – microphotos of remains associated 
with dung; 3 – microphotos of remains associated with straw; 4 – fragment of the vessel base with imprints of the husk of 

large grains and a coating of red slip (publication: Alakbarov, 2018); 5-6 – light coloring of the surface over the coating (6 – 
cracks that appeared on the additional layer of clay coating); 7 – imprints of the wicker surface; 8 – slabs in the base cross-

section; 9 – coils in the base cross-section.

Рис. 6. Керамика горизонта 1-4 поселения Геой-тепе с органическими примесями: 1, 2 – микрофото остатков, 
связанных с навозом; 3 – микрофото остатков, связанных с соломой; 4 – фрагмент днища сосуда с отпечатками 
шелухи крупных зерен и покрытие красным ангобом (публикация: (Алекперов, 2018. С. 23-25; Alakbarov, 2018). 

Рис. 3); 5, 6 – светлое окрашивание поверхности поверх обмазки (6 – трещины, возникшие на дополнительном слое 
обмазки глиной); 7 – отпечатки плетеной поверхности; 8 – лоскутный налеп в изломе днища; 9 – жгутовой налеп 

в  изломе днища.
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Fig. 7 Ceramics 1-4 horizons of the Göytepe settlement with mineral admixtures: 1, 4-5 – microphotos of basalt and obsidian 
admixtures (5 – marked with an arrow); 6 – outer surface of the elongated slab in the cross-section of the wall; 6-7 – a layer 

of additional clay coating on the surface.

Рис. 7. Керамика горизонта 1-4 поселения Геой-тепе с минеральными примесями: 1, 4-5 – микрофото примеси 
базальта и обсидиана (5 – отмечен стрелочкой); 6 – внешняя поверхность вытянутого лоскута в изломе стенки; 

6-7 – слой дополнительной глиняной обмазки поверхности.
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Fig. 8 Diffraction patterns of samples: Neolithic ceramics Chokh-N-2 (1), Chokh-N-10 (2); Bronze Age ceramics Chokh-B-1(3), Chokh-B-3(4).

Рис. 8. Дифрактограммы образцов: неолитической керамики Чох-Н-2 (1), Чох-Н-10 (2); керамики бронзового века Чох-Б-1(3), Чох-Б-3(4).
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  Fig. 9 Photographs of thin sections of Neolithic ceramics from the Chokh settlement.
9.1-9.7 – photographs of thin sections of Neolithic ceramics of type 1: 1, 2 – structure of raw material of type 1, artificial 

additive (quartz, orthoclase, fragment of acid effusive) thin section Chokh-N-4, magnification 100x, analyzer – (1), + 
(2). 3 – fragment of bacterial-algal limestone, thin section Chokh-12, magnification 25x, analyzer –. 4,5 – fragment of 

sandstone with calcite cement; 2 types of grog (intraclastic and alien), thin section Chokh-11, magnification 25x, analyzer 
– (4), + (5). 6 – 2 types of grog (intraclastic and alien); clot, presumably, OM. Chokh-N-6 thin section, 25x magnification, 

analyzer – 7 – 2 types of grog (intraclast and alien); clot, presumably, OV. Chokh-N-2 thin section, 25x magnification, 
analyzer –. 9.8-9.12 – photographs of thin sections of Neolithic ceramics of type 2: 8 – alien grog, Chokh-N-10 thin 
section, 100x magnification, analyzer +. 9,10 – structure of raw material of type 2, dark and light stripes – different 

degrees of firing, Chokh-N-8 thin section, 100x magnification, analyzer – (9), + (10). 11,12 – different types of chamotte, 
Chokh-N-8 (11), Chokh-N-9 (12) thin sections, 25x magnification, analyzer -.

Рис. 9. Фотографии шлифов неолитической керамики поселения Чох.
1-7 – фотографии шлифов неолитической керамики 1 типа: 1, 2 – структура сырья 1 типа, искусственная добавка 

(кварц, ортоклаз, обломок кислого эффузива) шлиф Чох-Н-4, увеличение 100х, анализатор – (1), + (2).  
3 – обломок бактериально-водорослевого известняка, шлиф Чох-12, увеличение 25х, анализатор –. 4, 5 – обломок 
песчаника с кальцитовым цементом; 2 типа шамота (интракластовый и чужеродный), шлиф Чох-11, увеличение 

25х, анализатор – (4), + (5). 6 – 2 типа шамота (интракластовый и чужеродный); сгусток, предположительно, 
ОВ. Шлиф Чох-Н-6, увеличение 25х, анализатор –. 7 – 2 типа шамота (интракластовый и чужеродный); 

сгусток, предположительно, ОВ. Шлиф Чох-Н-2, увеличение 25х, анализатор –. 8-12 – фотографии шлифов 
неолитической керамики 2 типа: 8 – чужеродный шамот, шлиф Чох-Н-10, увеличение 100х, анализатор +. 

9,10 – структура сырья 2 типа, темные и светлые полосы – разные степени обжига, шлиф Чох-Н-8, увеличение 
100х, анализатор – (9), + (10). 11,12 – разные типы шамота, шлифы Чох-Н-8 (11), Чох-Н-9 (12), увеличение 25х, 

анализатор –.
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Fig. 10 Photographs of a thin sections of ceramics from the Bronze Age settlement of Chokh.
10.1-10.3: photographs of a thin section of sample Chokh-B-1: 1 - silt-pelitic structure of raw material; artificial additives: 

fragment of siltstone, fragment of clay shale, intraclastic grog. Magnification 25x, analyzer -. 2,3 - fragment of shell detritus, 
fragment of clay shale. Magnification 100x, analyzer - (2), + (3).

10.4-10.7: photographs of a thin section of sample Chokh-B-3. 4 - colloform-pelitic structure of raw material; artificial 
additives: fragment of micritic limestone, fragment of quartz, plagioclase. Magnification 100x, analyzer +. 5 - fragment of 

bacterial-algal limestone. Magnification 100x, analyzer -. 6 - component of organic matter, intraclastic grog. Magnification 
100x, analyzer -. 7 – intraclast and foreign grog. Magnification 100x, analyzer -.

Рис. 10. Фотографии шлифа керамики бронзового века поселения Чох.
1-3: фотографии шлифа образца Чох-Б-1: 1 – алевро-пелитовая структура сырья; искусственные добавки: 
обломок алевролита, обломок глинистого сланца, интракластовый шамот. Увеличение 25х, анализатор –.  

2, 3 – обломок раковинного детрита, обломок глинистого сланца. Увеличение 100х, анализатор – (2), + (3).
4-7: фотографии шлифа образца Чох-Б-3. 4 – колломорфно-пелитовая структура сырья; искусственные добавки: 

обломок микритового известняка, обломок кварца, плагиоклаза. Увеличение 100х, анализатор +. 5 – обломок 
бактериально-водорослевого известняка. Увеличение 100х, анализатор –. 6 – компонент органического вещества, 
интракластовый шамот. Увеличение 100х, анализатор –. 7 – интракластовый и чужеродный шамот. Увеличение 

100х, анализатор –.
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Fig. 11. Photographs of thin sections of Göytepe ceramics: 1-2 – hooked types of voids; fragment of rhyolite, thin section 
13, magnification 25x, analyzer – (1), + (2); 3 – calcitized silty-pelite raw material; basalt fragments; fragments of obsidian 
(black), thin section 14, magnification 25x, analyzer +; 4 – basalt fragment, multiple obsidian fragments, thin section 14, 

magnification 25x, analyzer –.

Рис. 11. Фотографии шлифов керамики Геой-Тепе.
1, 2 – крючковатые типы пустот; обломок риолита, шлиф 13, увеличение 25х, анализатор – (1), + (2).  

3 – кальцитизированное алевро-пелитовое сырье; обломки базальта; обломки обсидиана (черное), шлиф 14, 
увеличение 25х, анализатор +. 4 – обломок базальта, множественные обломки обсидиана (белое), шлиф 14, 

увеличение 25х, анализатор –.



История, археология и этнография Кавказа     Т. 20. № 2. 2024

338

СПИСОК ЛИТЕРАТУРЫ

1. Мунчаев Р.М. Кавказ на заре бронзового века. Не-
олит, энеолит, ранняя бронза. М: Наука. 1975. – 414с.

2. Нариманов И.Г. Культура древнейшего земле-
дельческо-скотоводческого населения Азербайджана. 
Баку: Элм, 1987. – 260 c.

3. Chataigner Ch., Badalyan R., Arimura M. The 
Neolithic of the Caucasus // Oxford Handbooks Online. 2014 
DOI: 10.1093/oxfordhb/9780199935413.013.13

4. Lyonnet B., Guliyev F., Helwing B., Aliyev T., Hansen 
S., Mirtskhulava G. Ancient Kura Project 2010–2012: The 
first two seasons of joint field work in the Southern Caucasus 
// Archaologische Mitteilungen aus Iran und Turan. 2012. 
№44. Рр. 1–190.

5. Helwing B., Aliev T. Same but different: a comparison 
of 6th millennium BCE communities in Southern Caucasia 
and Northwestern Iran // Origini. XLI. 2018. Pp. 55–82.

6. Özdoğan M. Some considerations on the emergence 
of Neolithic way of life in the Caucasus // Context and 
connection. Studies on the Archaeology of the Ancient Near 
East in honour of Antonio Sagona. Batmaz A., Bedianashvili 

Fig. 12. Spherulites from Neolithic (1, 2, 3) and Bronze Age (4) ceramics from the Chokh settlement and Neolithic 
ceramics from the Göytepe settlement (5, 6); 5 - enlarged due to thermal exposure, 6 - darkened spherulite. 1-5 - view in 

cross-polarized light, 6 - view in polarized light. Scale bar 15 µm.

Рис. 12. Сферулиты из керамики неолитического периода (1-3) и бронзового времени (4) поселения Чох 
и  неолитической керамики поселения Геой тепе (5, 6); 5 – увеличенный в размере из-за термического воздействия, 
6 – потемневший сферулит. 1-5 – вид в кросс-поляризованном свете, 6 – вид в поляризованном свете. Масштабный 

отрезок 15 мкм.

REFERENCES

1. Munchaev R.M. The Caucasus at the dawn of the 
Bronze Age. Neolithic, Chalcolithic, Early Bronze Age. 
Moscow: Nauka, 1975.

2. Narimanov I.G. Culture of the ancient agricultural 
and pastoral population of Azerbaijan. Baku: Elm, 1987.

3. Chataigner Ch., Badalyan R., Arimura M. The Neolith-
ic of the Caucasus. Oxford Handbooks Online. 2014 DOI: 
10.1093/oxfordhb/9780199935413.013.13

4. Lyonnet B., Guliyev F., Helwing B., Aliyev T., Hansen 
S., Mirtskhulava G., Ancient Kura Project 2010–2012: The 
first two seasons of joint field work in the Southern Cau-
casus. Archaologische Mitteilungen aus Iran und Turan. 
2012, 44: 1–190.

5. Helwing B., Aliev T. Same but different: a comparison 
of 6th millennium BCE communities in Southern Caucasia 
and Northwestern Iran. Origini. 2018, XLI: 55–82.

6. Özdoğan M. Some considerations on the emergence 
of Neolithic way of life in the Caucasus. In: Batmaz A., Be-
dianashvili G., Michalewicz A., Robinson A. (eds.). Context 
and connection. Studies on the Archaeology of the Ancient 



History, Arсheology and Ethnography of the Caucasus     V. 20. № 2. 2024

339

G., Michalewicz A., Robinson A. (eds.). Leuven-Paris-
Bristol: Peeters. 2018. Pp. 15–28.

7. Nishiaki Y., Guliev F., Kadowaki S. (eds.) Haci 
Elamxanli Tepe. The archaeological investigations of an 
Early Neolithic settlements in West Azerbaijan. Berlin: Ex 
oriente. 2021. – 236 p.

8. Nishiaki Y., Guliev F. (eds.) Göytepe. Neolithic 
excavations in the middle Kura valley, Azerbaijan. Oxford: 
Archaeopress publishing LTD. 2020, 366p.

9. Lyonnet B., Guliev F., Bouquet L., Bruley-Chabot 
G., Samzun A., Pecqueur L., Jovenet E., Baudouin 
E., Fontugne M., Raymond P., Degorre E., Astruc L., 
Guilbeau  D., Le Dosseur G., Benecke N., Hamon C., 
Poulmarc’h M., Courcier A. Mentesh Tepe, an early 
settlement of the Shomu-Shulaveri culture in Azerbaijan // 
Quarternary International. 2016. №395. Pp. 170–183. doi.
org/10.1016/j.quaint.2015.02.038 

10. Hamon C., Jalabadze M., Apagishvili T., Baudouin 
E., Koridze I., Massager E. Gadachrili Gora: Architecture 
and Organisation of a Neolithic Settlement in the Middle 
Kura Valley (6th Millennium BC, Georgia) // Quaternary 
International. 2016. 395. Pp. 154–169.

11. Kiguradze T. Neolitische Siedlungen von Kwemo-
Kartli, Georgien. Munchen: C.H. Beck, 1986. – 118 р.

12. Kavtaradze G. The Chronology of Georgian 
Aeneolithic Bronze Age Archaeological cultures in the light 
of new data. Tbilisi: Metsienereba, 1981. 157 p. (in Georg., 
summary in Engl. and Russ.).

13. Джапаридзе Щ.М., Джавахишвили А.И. Культу-
ра древнейшего земледельческого населения на терри-
тории Грузии. Тбилиси, 1971. – 107 с. (на груз. яз.)

14. Hansen S., Mirtskhulava G. The Neolithic 
Settlement of Aruchlo: Report on the Excavations in 
2009-2011. In Ancient Kura 2010-2011: The First Two 
Seasons of Joint Field Work in the Southern Caucasus // 
Archäologische Mitteilungen aus Iran und Turan. Berlin: 
Deutsches Archäol. Inst., 2012. Vol. 44. P. 58–86.

15. Торосян P.M. Раннеземледельческое поселение 
Техута IV тыс. до н. э. Серия «Археологические раскоп-
ки в Армении». № 14. Ереван,1976. – 144 с. (На арм. 
яз.).

16. Бадалян Р., Аветисян П., Ломбард П., Шате-
нье К. Поселение Араташен (неолитический памятник 
в Араратской равнине) // Культура древней Армении. 
Материалы республиканской научной сессии. Вып. 
XIII. Ереван: Мугни, 2005. С. 34–41.

17. Badalyan R., Chataigner Ch., Harutyunyan A. 
(eds.) The Neolithic settlement of Aknashen (Ararat 
valley, Armenia). Excavation seasons 2004-2015. Oxford: 
Archaeopress publishing LTD, 2022. 308 p.

18. Абибуллаев О.А. Некоторые итоги изучения 
холма Куль-Тепе // Советская археология. 1963. № 3. 
С.  157–167.

19. Aliev V.T., Helwing B. Kamiltepe in der Milebene. 
Archäologische Untersuchunges 2009 // Archäologische 
mitteilungen aus Iran und Turan. 2009. №41. Pp. 23–45.

20. Амирханов Х.А. Чохское поселение. Человек 
и  его культура в мезолите и неолите Горного Дагеста-
на. М., 1987. – 224 с.

21. Miki T., Shimogama K. Pottery from Haci Elamxanli 
Tepe. First Farmers in the Southern Caucasus // Neolithic 
Excavations at Hacı Elamxanlı Tepe, West Azerbaijan. 
Edited by Y. Nishiaki, F. Guliyev, S. Kadowaki. Berlin: Ex 
oriente, 2021. Рр. 133–152.

Near East in honor of Antonio Sagona. Leuven-Paris-Bris-
tol: Peeters, 2018. pp. 15–28.

7. Nishiaki Y., Guliev F., Kadowaki S. (eds.) Hacı 
Elamxanlı Tepe. The archaeological investigations of an 
Early Neolithic settlements in West Azerbaijan. Berlin: Ex 
oriente, 2021.

8. Nishiaki Y., Guliev F. (eds.). Göytepe. Neolithic exca-
vations in the middle Kura valley, Azerbaijan. Oxford: Ar-
chaeopress publishing LTD, 2020.

9. Lyonnet B., Guliev F., Bouquet L., Bruley-Chabot 
G., Samzun A., Pecqueur L., Jovenet E., Baudouin E., Fon-
tugne  M., Raymond P., Degorre E., Astruc L., Guilbeau 
D., Le Dosseur G., Benecke N., Hamon C., Poulmarc’h 
M., Courcier A. Mentesh Tepe, an early settlement of the 
Shomu-Shulaveri culture in Azerbaijan. Quarternary In-
ternational. 2016, 395: 170-183. DOI: doi.org/10.1016/j.
quaint.2015.02.038

10. Hamon C., Jalabadze M., Apagishvili T., Baudouin 
E., Koridze I., Massager E., Gadachrili Gora: Architecture 
and Organization of a Neolithic Settlement in the Middle 
Kura Valley (6th Millennium BC, Georgia). Quaternary In-
ternational. 2016, 395: 154–169.

11. Kiguradze T. Neolitische Siedlungen von Kwe-
mo-Kartli, Georgien. Munchen: CH Beck, 1986.

12. Kavtaradze G. The Chronology of Georgian Aeneo-
lithic, Bronze Age Archaeological cultures in the light of 
new data. Tbilisi: Metsienereba, 1981. (in Georgian, sum-
mary – in Eng. and Rus.).

13. Japaridze ShM., Javakhishvili AI. Culture of the 
most ancient agricultural population on the territory of 
Georgia. 1971. (in Georgian).

14. Hansen S., Mirtskhulava G. The Neolithic Settle-
ment of Aruchlo: Report on the Excavations in 2009-2011. 
In Ancient Kura 2010-2011: The First Two Seasons of Joint 
Field Work in the Southern Caucasus. Archäologische Mit-
teilungen aus Iran und Turan. Berlin: Deutsches Archäol. 
Inst. 2012, 44: 58–86.

15. Torosyan PM. Early agricultural settlement of Te-
ghut 4th millennium BCE. Series Archaeological excava-
tions in Armenia, №14. Yerevan, 1976. (in Armenian).

16. Badalyan R., Avetisyan P., Lombard P., Chatenier K. 
Settlement of Aratashen (Neolithic site in the Ararat plain). 
Culture of ancient Armenia. XIII. Proceedings of the re-
publican scientific session. Yerevan: Mughni. 2005, 13: 
34–41.

17. Badalyan R., Chataigner Ch., Harutyunyan A. (eds.) 
The Neolithic settlement of Aknashen (Ararat valley, Ar-
menia). Excavation seasons 2004-2015. Oxford: Archaeo-
press publishing LTD, 2022.

18. Abibullaev O.A. Some results of the study of the 
Kul-Tepe hill. Sovetskaya Arheologiya. 1963, 3: 157–167.

19. Aliev V.T., Helwing B. Kamiltepe in der Milebene. 
Archäologische Untersuchunges. Archäologische mittei-
lungen aus Iran und Turan. 2009, 41: 23–45.

20. Amirkhanov Kh.A. Chokh settlement. Man, and his 
culture in the Mesolithic and Neolithic of Mountain Dages-
tan. Moscow, 1987.

21. Miki T., Shimogama K. Pottery from Hacı Elamxanlı 
Tepe. In: Y. Nishiaki, F. Guliyev, S. Kadowaki (eds.). First 
Farmers in the Southern Caucasus – Neolithic Excava-
tions at Hacı Elamxanlı Tepe, West Azerbaijan. Berlin: Ex 
oriente, 2021. pр. 133–152.



История, археология и этнография Кавказа     Т. 20. № 2. 2024

340

22. Ахундов Т.И.-О. У истоков кавказской цивили-
зации. Неолит Азербайджана. Кн. I. Шомутепе. Баку: 
Институт археологии и этнографии НАН Азербайджа-
на, 2012. – 386 с.

23. Алекперов В.А. Развитие технологии изготов-
ления неолитической керамики в Гёйтепе (Запад-
ный Азербайджан) // Археология, этнография и ан-
тропология Евразии. 2018. Т. 46. №3. С. 22–31. DOI: 
10.17746/1563-0110.2018.46.3.022-031.

24. Akyuz S., Guliev F., Celik S., Ozel A.E., Alakbarov V. 
Investigations of the Neolithic potteries of 6th millenium BC 
from Göytepe – Azerbaijan by vibrational spectroscopy and 
chemometric techniques // Vibrational spectroscopy. 2019. 
№ 105. Pp. 1–11. doi.org/10.1016/j.vibspec.2019.102980.

25. Alakbarov V. Pottery production at Neolithic 
Göytepe (West Azerbaijan) // Hileya. 2015. № 102 (11). 
P.  166–169.

26. Arimatsu Y., Odaka T. Neolithic pottery from 
Göytepe // Nishiaki Y., Guliev F. (eds.) 2020. Göytepe. 
Neolithic excavations in the middle Kura valley, Azerbaijan. 
Oxford: Archaeopress publishing LTD. 2020. Pp. 261–286.

27. Iserlis M. Local dynamics and the emergence of 
pottery traditions in the Neolithic Southern Caucasus // 
Archäologische Mitteilungen aus Iran and Turan. 2020. 
№  49. Pp. 1–48.

28. Nishiaki Y., Guliyev F., and Kadowaki S. 
Chronological contexts of the earliest Pottery Neolithic in 
the South Caucasus: Radiocarbon dates for Goytepe and 
Hacı Elamxanlı Tepe, Azerbaijan // American Journal of 
Archaeology. 2015. №119(3). P. 279–294. 

29. Амиров Ш.Н. Дагестан. Культурный процесс 
в  свете климатических колебаний // Краткие сообще-
ния Института археологии. 2018. Вып. 252. С. 47–66.

30. Амирханов Х.А. Чохская археологическая куль-
тура: состав и структура базовых компонентов // Крат-
кие сообщения Института археологии. 2023. Вып. 271. 
С. 7–23.

31. Гаджиев М.Г. Раннеземледельческая культура 
Северо-Восточного Кавказа (эпоха энеолита и ранней 
бронзы). М.: Наука, 1991. – 264с.

32. Котович В.Г. Каменный век Дагестана. Махач-
кала, 1964.

33. Мунчаев Р.М. Археологические исследования 
в  нагорном Дагестане в 1954 г. // КСИИМК. 1958. Вып. 
71. С. 41–52.

34. Сайпудинов М.Ш. Керамика Ирганайского I по-
селения эпохи средней бронзы: анализ исходного сы-
рья и составов формовочных масс // Краткие сообще-
ния Института археологии. 2020. Вып. 258. С. 278–293.

35. Амирханов Х.А. Формирование, тафономия 
и  проблема датировки неолитического слоя Чохского 
поселения: взгляд полвека спустя // История, археоло-
гия, этнография Кавказа. 2021. Т. 17. № 3. С. 638–657.

36. Амирханов Х.А. Хронология культурных отло-
жений Чохского многослойного поселения (по данным 
на 2022 год) // История, археология, этнография Кав-
каза. Том 18, № 3. 2022, С. 715–728.

37. Guliyev F., Nishiaki Y. Excavations at the Neolithic 
Settlement of Göytepe, West Azerbaijan, 2010–2011 // 
Proceedings of the 8th International Congress on the 
Archaeology of the Ancient Near East. Vol. II: Excavation 
and Progress Reports, Posters. Wiesbaden: Harrassowitz 
Verl., 2014. P. 3–16.

22. Akhundov T.I-O. At the origins of Caucasian civ-
ilization. Neolithic of Azerbaijan. Book one. Shomutepe. 
Baku: Institute of Archeology and Ethnography of the Na-
tional Academy of Sciences of Azerbaijan, 2012.

23. Alakbarov V.A. Technological Development of the 
Neolithic pottery at Göytepe (West Azerbaijan). Archaeol-
ogy, Ethnology & Anthropology of Eurasia. 2018, 46(3): 
22–31. DOI: 10.17746/1563-0110.2018.46.3.022-031.

24. Akyuz S., Guliev F., Celik S., Ozel A.E., Alakbarov V. 
Investigations of the Neolithic potteries of 6th millennium 
BC from Göytepe – Azerbaijan by vibrational spectroscopy 
and chemometric techniques. Vibrational spectroscopy. 
2019, 105: 1–11. doi.org/10.1016/j.vibspec.2019.102980.

25. Alakbarov V.A. Pottery production at Neolithic 
Göytepe (West Azerbaijan). Hileya. 2015, 102(11): 166–169.

26. Arimatsu Y., Odaka T. Neolithic pottery from Göyte-
pe. In: Nishiaki Y., Guliev F. (eds.). Göytepe. Neolithic ex-
cavations in the middle Kura valley, Azerbaijan. Oxford: 
Archaeopress publishing LTD, 2020. pp. 261–286.

27. Iserlis M. Local dynamics and the emergence of 
pottery traditions in the Neolithic Southern Caucasus. 
Archäologische Mitteilungen aus Iran and Turan. 2020, 
49: 1–48.

28. Nishiaki Y., Guliyev F., and Kadowaki S. Chronolog-
ical contexts of the earliest Pottery Neolithic in the South 
Caucasus: radiocarbon dates for Goytepe and Hacı Elamx-
anlı Tepe, Azerbaijan. American Journal of Archaeology. 
2015, 119(3): 279–294.

29. Amirov Sh.N. Dagestan. Cultural process in the light 
of climate fluctuations. KSIA (Brief Communications of the 
Institute of Archaeology). 2018, 252: 47–66.

30. Amirkhanov Kh.A. Chokh archaeological culture: 
composition and structure of basic components. KSIA 
(Brief Communications of the Institute of Archaeology). 
2023, 271: 7–23.

31. Gadzhiev M.G. Early agricultural culture of the 
North-Eastern Caucasus (Chalcolithic and Early Bronze 
Ages). Moscow: Nauka, 1991.

32. Kotovich V.G. Stone Age of Dagestan. Makhachka-
la, 1964.

33. Munchaev R.M. Archaeological research in moun-
tainous Dagestan in 1954. KSIA (Brief Communications of 
the Institute of Archaeology). 1958, 71: 41–52.

34. Saypudinov M.Sh. Ceramics from bronze age settle-
ment Irganay I: analysis of feedstock and compositions of 
forming masses. KSIA (Brief Communications of the Insti-
tute of Archaeology). 2020, 258: 278–293.

35. Amirkhanov Kh.A. Formation, taphonomy and dat-
ing of the Neolithic layer of the Chokh settlement: data re-
vision. History, archeology, ethnography of the Caucasus. 
2021, 3: 638–657.

36. Amirkhanov Kh.A. Chronology of cultural deposits 
of the Chokh multilayered settlement (according to 2022 
data). History, archeology, ethnography of the Caucasus. 
2022, 3: 715–728.

37. Guliyev F., Nishiaki Y. Excavations at the Neolithic 
Settlement of Göytepe, West Azerbaijan, 2010–2011. Pro-
ceedings of the 8th International Congress on the Archeol-
ogy of the Ancient Near East. – 2014. – Vol. II: Excavation 
and Progress Reports, Posters. Wiesbaden: Harrassowitz 
Verl., 2014. pp. 3–16.



History, Arсheology and Ethnography of the Caucasus     V. 20. № 2. 2024

341

38. Бобринский А.А. Гончарство Восточной Европы. 
Источники и методы изучения. М.: Наука, 1978. – 272 с.

39. Бобринский А.А. Гончарная технология как 
объект историко-культурного изучения // Актуальные 
проблемы изучения древнего гончарства (коллектив-
ная монография) / Под редакцией А.А. Бобринского. 
Самара: СамГПУ, 1999, С. 5–109.

40. Petrova N. The Dung among others temper in Zagros 
and Mesopotamia Neolithic pottery // The Epipalaeolithic 
and Neolithic in the Eastern Fertile Crescent. Revisiting the 
Hilly Flanks. Eds. Richter T., Darabi H. Routledge: London 
and New York. 2024. Pp. 279–307.

41. Quin P.S. Thin section petrography, geochemistry 
and scanning electron microscopy of archaeological 
ceramics. Oxford: Archaeopress, 2022. – 466 p.

42. Бабенко А.Н., Петрова Н.Ю. Комплексное изу-
чение примеси навоза в керамике (по материалам не-
олитического поселения Ярым-тепе I, Северная Месо-
потамия) // Вестник «История керамики». 2021. № 3. 
С. 211–225.

43. Biton R., Goren Y., Goring-Morris A.N. Ceramics in 
the Levantine Pre-Pottery Neolithic B: evidence from Kfar 
HaHoresh, Israel // Journal of Archaeological Science. 
2014. № 41. Рр. 740–748.

44. Canti M.G., Nicosia C. Formation, morphology and 
interpretation of darkened faecal spherulites // Journal of 
Archaeological Science. 2018. № 89. Pр. 32-45.

38. Bobrinsky A.A. Pottery of Eastern Europe. Sources 
and methods of study. Moscow: Nauka, 1978.

39. Bobrinsky A.A. Pottery technology as an object of 
historical and cultural study. In: A.A. Bobrinsky (ed.). Cur-
rent problems in the study of ancient pottery (collective 
monograph). Samara: SamSPU, 1999. pp.  5–109.

40. Petrova N. The dung among others temper in Zagros 
and Mesopotamia Neolithic pottery. In: Richter T., Darabi 
H. (eds.). The Epipalaeolithic and Neolithic in the Eastern 
Fertile Crescent. Revisiting the Hilly Flanks. Routledge: 
London and New York, 2024. pp. 279–307.

41. Quin PS. Thin section petrography, geochemistry 
and scanning electron microscopy of archaeological ce-
ramics. Oxford: Archaeopress, 2022.

42. Babenko A.N., Petrova N.Yu. Comprehensive study 
of dung admixtures in ceramics (based on materials from 
the Neolithic settlement of Yarym-Tepe I, Northern Meso-
potamia). Bulletin “History of Ceramics”. 2021, 3: 211–225.

43. Biton R., Goren Y., Goring-Morris A.N. Ceramics in 
the Levantine Pre-Pottery Neolithic B: evidence from Kfar 
HaHoresh, Israel. Journal of Archaeological Science. 2014, 
41: 740–748.

44. Canti M.G., Nicosia C. Formation, morphology and 
interpretation of darkened faecal spherulites. Journal of 
Archaeological Science. 2018, 89: 32–45.


