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Abstract. This article presents a typological and technological analysis of jar vessels from Early Bronze Age sites
in Dagestan associated with the Kura-Araxes cultural-historical community. The jars are classified according to key
morphological features: body shape, rim form, and the presence of handles. This classification yields six types, with Type
II further divided into two subtypes (A and B). Analogies and parallels for these jars are drawn not only from regions of the
Caucasus adjacent to Dagestan but also from more distant areas, including Eastern and Central Anatolia and Northwestern
Iran, where Kura-Araxes sites have produced similar vessels. Applying the technical and technological analysis method
developed by A.A. Bobrinsky, we obtained data on the recipes (compositions) of the molding pastes used for these jar
vessels. Vessels from sites in Mountainous Dagestan were produced using a single primary recipe: clay + chamotte +
organic solution. In contrast, vessels from Primorsky Dagestan employed two recipes: clay + chamotte + manure (77.8%)
and clay + chamotte + organic solution (22.2%). These findings enabled the reconstruction of pottery traditions in jar
production, which proved to be distinct between the two regions. This distinction suggests the persistence in Mountainous
Dagestan of an older, possibly Eneolithic, technological tradition in pottery-making, alongside influences from the Kura-
Araxes potters of Primorsky Dagestan. The results of this study can contribute to investigations of Kura-Araxes pottery
across the Caucasus and the Middle East.
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BAHOYHBIE COCY/JbI
KYPO-APAKCKUX ITAMATHUKOB JAT'ECTAHA:
TUIIOJIOI'NA 1 TEXHOJ/JIOI'NA

AnHomayua. B cratbe paccMaTpUBAIOTCSA MPOOIEMBI TUIIOJIOTHYECKOTO U TEXHUKO-TEXHOJIOTHYECKOTO aHaIn3a 6a-
HOYHBIX COCYZIOB U3 ITaMATHUKOB PaHHEro OPOH30BOTO Beka JlarectaHa, OTHOCAIINXCA K KyPO-apaKCKOU KyJIBTYPHO-HU-
cropuueckoi obrHocTH. THosorusa 6aHOYHBIX COCY0B OCYILIECTBIIEHA 10 UX II0KA3aTeIbHBIM MOPGOJIOTHYECKUM IIPH-
3HakaM — ¢opMa TyJI0Ba, BEHUMKA, HUINYMUe pydeK. B pe3ysbraTe aHayin3a COCYZOB BbIAEJIAETCS IIECTh TUIIOB, CPeAU
KoTopbIX B TuIe II mpesacTaBiensl 1Ba noatuna (A, B). B ucciiezioBaHrY MIPUBOJATCS AaHAJIOTUH U TTApaJIIesId cocyam ba-
HOYHOTO THIIA HE TOJIBKO COIPEETbHBIX ¢ JlarectaHoM pernoHoB KaBkasa, HO 6oJiee OT/IayIeHHBIX pernoHOB (BocTouHast
u llenTpanpHas Anartosnus, CeBepo-3anaaHslii VpaH), rie Tak:Ke IPeZCTaBIeHbl MAMATHUKNA KypO-apaKCKOH KyJIbTyp-
HO-HCTOPUYIECKON OOITHOCTH C COCYAaMU 0/106HO0r0 TUIa. [IpuMeHeHne MEeTOAUKY TEXHUKO-TEXHOJIOTHIECKOTO aHATIN3a
0GaHOYHBIX COCY/IOB, pa3paboTaHHOU A.A. BOOPUHCKHUM, TI03BOJIHJIO TIOJIyYUTh HH(MOPMAIIHMIO O IIPUMEHSBIITUXCS PEIeNnTax
(cocraBax) popmMoBOUHBIX Macc. PaccmaTpruBaemMsle cocypl U3 MaMATHUKOB ['opHOTro JlarecraHa U3roTaBIUBajIH 10 Of-
HOMY OCHOBHOMY DEIIENTY COCTaBJIeHUA (POPMOBOUYHOU MACChl: IJIMHA + IIAMOT + OpPraHUYecKHuil pacTBop. s cocyzioB
ITpumopckoro /larecrana 3apuKCUPOBAHO UCIIOJIB30BAHUE JIBYX PELENTOB COCTaBIeHUsA (OPMOBOYHON MacChl: TJIMHA +
aMoT + HaBo3 (77,8%); IJIMHA + IIIaMOT + OpraHUYecKui pacTBop (22,2%). B X0/1e MpOBEEHHOTO UCCIIEIOBAHUS YAATI0Ch
PEKOHCTPYHPOBATh FOHYAPHBIE TPA/IUIINH [IPOU3BO/ICTBA OAHOUHBIX cOCYZ0B. OHU OKA3aIUCh PA3INYHBIMHU. DTO TOBOPUT
00 oTIpeIeIEHHOM pas3JInduH, 1100 0 cymecTBoBaHuM B ['opHOM [larectane 60siee JpeBHEN, BO3MOXKHO SHEOJIUTUUECKOH,
TOHYAPHOU TEXHOJIOTHYECKOHN TPAJUIIUY B YCJIOBUAX CMeEIIeHUs ¢ TPAIULIUAMHU Kypo-apaKCKUX roH4apos IIprMopckoro
Jarecrana. Pe3yibTaThl UCCIIEZIOBAHUS MOTYT OBITh UCIIOJIb30BAHbI IIPU U3YYEeHUN KEPAMUKHU KypO-apaKCKOH OOIHOCTH
Kaskasa u bimkHero Bocroka.

Kntouesvle crosa: Kypo-apakckas KyJIbTYPHO-UCTOpHUYeCKast OOIHOCTh; PAHHUI OpOH30BBIH Bek; ['opHBIi /larecTaH;
ITpumopckuii JlarectaH; KepaMHUKa; TEXHIKO-TEXHOJIOTHIECKUH aHAIN3
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Introduction

Among the diverse ceramic forms represented at Early Bronze Age sites of the Kura-Araxes cultural-
historical community in Dagestan, jars! hold a prominent position and became a traditional form from this
period onward. Morphologically, these are wide-mouthed, open vessels with a broad, flat base and straight
vertical walls that gradually flare toward the rim. Less commonly, the walls may slightly taper or exhibit mild
convexity in the mid-body. These vessels typically feature handles of various types.

The earliest examples of jars of various forms in Dagestan date to early agricultural sites, including the
Chokh Neolithic settlement and the Eneolithic settlements of Ginchi and Chinna [1, p. 16, 27, fig. 3, 13, 6, 18;
2, pp. 69, 75, 117, fig. 13, 5, 11, 15, 16, 19, 19, 8]. A similar pattern is observed in the South Caucasus, where jar
vessels first appear at Neolithic—Eneolithic sites (e.g., Shorsu, Kultepe, Aknashen-Khatunarkh) [3, fig. 9, 3, 1,
4, 6, 12—14; 4, p. 140, fig. 5, 8-9; 5, p. 31-32, fig. 3, 4, 4, 8, 11, 14, 15; 5, 2, 6]. These findings indicate that jars
represent one of the archaic clay vessel forms in the Caucasus, alongside bowls and pot-shaped vessels.

This study is based on materials from both settlement and burial sites located in various physical-
geographical and natural-climatic zones of Dagestan (Fig. 1). The settlements include Velikent II, Galgalatli,
Geme-Tyube II, Kabaz-kutan IT, Mekegi, Sigitma, Chirkey, and Sharakun. The burial sites comprise Velikentsky
I (catacomb 8), Velikentsky II (catacomb 1), Velikentsky III (catacomb 1), Gonobsky, Karabudakhkentsky II,
and Shchebokha burial grounds. These sites have yielded a substantial number of jar-shaped vessels in various
sizes, both complete and fragmentary. Certain small vessels (height <10 cm, rim diameter <10 em) with handles
are classified here as mugs and are excluded from the present analysis.

Typology

The typology of the jars examined here is based on key morphological features: body and rim shape, as well
as the presence and placement of handles.

Type I comprises single-handled vessels with straight vertical walls and a smoothly curved, often
indistinct rim. These vessels exhibit nearly equal diameters at the mouth and base (occasionally with the
mouth slightly wider), resulting in a low cylindrical form. The ratio of base diameter to mouth diameter
relative to height is 1:0.9—1. Jars of this type are rare, represented primarily in the early Velikent catacombs
(approximately 10 specimens) (Fig. 2, 2—4). In Mountainous Dagestan (Mekegi village) only one example
occurs, featuring an indistinct, smoothly curved rim and a single ribbon handle positioned just below the
rim (Fig. 2, 1).

Type II comprises vessels with a body that gradually widens toward the mouth and features a distinct,
sometimes unprofiled rim. The smooth flaring typically begins at the base, though in some smaller specimens
(e.g., from the Sharakun settlement; Fig. 3, 9), it starts midway up the body, producing a trumpet-like form.
Here, the mouth diameter exceeds the base diameter (ratio 1:1.2—1.4). This type is the most numerous and
widespread among the jar-type vessels studied and represents the classic form characteristic of Early Bronze
Age sites in Dagestan. It includes both large vessels (h >20 em) and smaller ones (h = 10—15 c¢cm), equipped
with one or two handles of varying types. Two subtypes are distinguished.

Subtype A — vessels with a profiled, short, everted rim and typically one (rarely two) ribbon handles
terminating in tendrils. These handles are usually attached at the rim or slightly below it. Comparable vessels
are characteristic of sites in the plains and foothills of Dagestan, including the Velikent I burial ground

1 For brevity, jar-shaped vessels in most cases are simply referred to as “jars” throughout this paper.
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(catacomb 8) (Fig. 2, 5—8), the Geme-Tyube II settlement (2, fig. 22, 10, 13), and the Karabudakhkent IT burial
ground (6, fig. 8).

Subtype B — vessels with an indistinct, everted rim. Both taller two-handled vessels (h 18—20 cm) and
shorter single-handled examples occur at sites in Mountainous Dagestan (Galgalatli and Mekegi settlements;
Shchebokha burial ground) and Primorsky Dagestan (Velikentsky I burial ground, catacomb 8) (Fig. 3,
1-3, 5—6, 8). The Galgalatli settlement also yielded low jars with pseudo-handles in the form of horizontal
projections positioned just below the rim (Fig. 3, 4, 7).

Type III comprises vessels with a slightly convex mid-body (Fig. 4). All known examples of this type
originate from the early Velikent catacombs and vary in size. One representative specimen is a squat,
two-handled jar with an everted, obliquely cut rim; a narrow groove encircles the exterior at the base of
the rim (Fig. 4, 5). Similar grooves appear on the outer surfaces of the whisker-shaped ribbon handles. A
rounded vessel fragment with a slightly incurved rim from the Sigitma settlement (Fig. 4, 6) shows some
resemblance to this type.

Type IV comprises rare jars with a slightly concave mid-body and a pronounced everted rim. Vessels of this
form occur at the Velikent IT and Kabaz-kutan IT settlements (Fig. 5). One complete example features a pseudo-
handle in the form of a rounded cylindrical appliqué on the upper body (Fig. 5, 1). Fragments from Kabaz-
kutan IT and Geme-Tyube II settlements exhibit similar handles [7, fig. 6, 5-6; 2, fig. 22, 13]. Close parallels
exist at the Chirkey settlement of Tad-Shob, including a large single-handled wide-mouthed vessel (rim d =
15 cm) with a broad, flat, protruding base and strongly everted rim, creating a distinct mid-body concavity;
its body is decorated with a multi-row incised zigzag band [8, fig. 10, 2]. Similar jars have also been recovered
from the Treli settlement in Georgia [9, pp. 67-68, fig. 95, 31.

The last two types come from catacomb 8 of the Velikent burial ground I, in which about 500 ceramic
vessels of various shapes and sizes were found. Among them, over 60 samples, both intact and fragmented, are
classified as jar vessels.

Type V comprises a small (h = 9.5 cm), squat jar with a wide, flat base (d = 9.3 cm), tapering walls, and a
smoothly everted rim (d = 8 cm), producing an S-shaped profile (Fig. 5, 7). The vessel features pseudo-handles
in the form of opposed horn-shaped appliqués, each with a small vertical perforation for braids.

Type VI comprises a jar (h = 12 cm) with a near-cylindrical body, shoulders tapering toward the mouth, and
a short, sharply incurved rim (rim d = 10 cm; base d = 9.5 cm) (Fig. 5, 8). It is equipped with pseudo-handles
imitating hemispherical lugs, each with a narrow horizontal perforation.

Analogies and parallels

The closest analogies and parallels to the jars from Dagestan occur at Kura-Araxes sites in the South
Caucasus.

Notable examples come from the multi-layered settlement of Kiiltepe in Nakhichevan, where Early Bronze
Age layers have yielded gray- and black-burnished cylindrical jars equipped with hemispherical handles
positioned mid-body [10, p. 132, pl. XXI, 2]. Close parallels to Type I vessels appear in materials from the
Dashlytepe and Osmanbozu burial mounds [9, fig. 60, 6; 11, p. 77, pl. XXIX, 7].

In burial sites of Northwestern Azerbaijan, both small single-handled and two-handled jars with flaring
walls occur; these are, for some reason, referred to as “ladles” [11, p. 76, fig. XXIX, 1—4]. Vessels of similar
form from the Armavir-blur and Zaglik settlements were interpreted by B.A. Kuftin as mugs [12, pp. 91—92, pl.
XX, 2, 4, fig. 50], except for one low, wide-mouthed handled vessel from Aligryh village, which he described
as a “clay ladle (or bowl with a handle)™ [12, p. 99, pl. XX, 1, fig. 54a]. R.M. Munchaev classified vessels of this

2 At the same time, T.I. Akhundov continued to classify similarly shaped jar vessels as ladles.
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form, in various sizes, as jar-shaped pots and mugs [6, pp. 164—165, fig. 5, 6—7, 9, 7, 1, 8; 13, p. 87, pl. VIII,
8-13]. Small two-handled jars also appear in the Kvemo-Kartli region of Georgia3 (Samshvilde settlement) [9,
fig. 60, 4].

The aforementioned mugs and jars from South Caucasian sites exhibit close parallels to certain Dagestan
examples of Type II jars. Similarly, in the North-Eastern Caucasus, various jars occur at settlement sites
(Lugovoe, Serzhen-Yurt) and are divided into two main forms: conical and cylindrical [13, pp. 108, 110, pl.
XXVII, 1, 2, fig. 32; 14, p. 358, fig. 77, 4].

Further parallels appear in materials from settlement of Yanik Tepe near Lake Urmia (northwestern
Iran), which yielded several jar forms. The most characteristic is a two-handled jar with a prominent,
everted, thickened rim and a body that bulges toward the base [9, fig. 58, 2]. Similar vessels occur in
adjacent areas, on the southeastern slopes of the Lesser Caucasus [15, p. 84, pl. 54, 4]. These differ from
the Velikent Type III jars primarily in the lower placement of the maximum body expansion. Among the
jars from Yanik Tepe, one squat example stands out: it features a wide, protruding base, a strongly everted
widely flaring rim, and a mid-body concavity that imparts an arcuate profile [16, fig. 36, 9; 17, fig. 25,
9]. The vessel’s surface bears geometric painted decoration. This specimen closely resembles a cup from
the Chirkey settlement [8, fig. 10, 2] in morphology. Overall, these comparisons demonstrate that jars of
varying sizes are widely distributed across regions occupied by the Kura-Araxes community.

During the Early Bronze Age, jars extended beyond the core area of the Kura-Araxes cultural-historical
community. For instance, the Shah Tepe necropolis in northeastern Iran has yielded small jars (h = 7.5—
10.7 cm, max. 14.2 cm) decorated with alternating bands of hatched, latticed, and zigzag motifs. Some
of these show morphological similarities to the Kura-Araxes jars examined here, including two-handled
vessels with cylindrical bodies, jars with walls flaring toward the rim, and so-called “arc-shaped profile”
vessels [18, p. 150—151, 154—155, 158, 160—161, 163, 188-189, fig. 203, no. 950, p. 204, no. 818, p. 205,
no. 822, p. 210, no. 541, p. 211, no. 505, p. 212, no0. 427, p. 225, no. 1695—1696, p. 226, no. 1075, p. 227,
no. 1032, p. 228, no. 1031, p. 233, no. 987, p. 245, no. 1626, p. 246, no. 1629, p. 255, no. 1433, p- 364—365,
367-368].

Question ofjars’ ornamentation

Ornamentation on the jars examined from Dagestan sites (and more broadly within the Kura-Araxes cultural-
historical community) is rare, occurring on only a few specimens. When present, it is consistent, consisting of
incised zigzag chevron bands encircling the lower body. Examples include two vessels from catacomb 8 of the
Velikent I burial ground — a jar-like mug and a Type III jar (Fig. 4, 2), as well as the aforementioned Type III
jar from the Chirkey settlement (Tad-Shob), which bears two rows of similar chevron bands around the mid-
body [8, fig. 10, 2]. A comparable chevron ornament decorating the thickened lower body appears on a jar from
the Gyuzelova settlement in northeastern Anatolia [9, pp. 67—-68, fig. 59, 8]. In body shape (with mid-body
constriction), this vessel is typologically close to Type IV jars from Velikent II.

It should also be noted that incised chevron bands are typical of other ceramic forms as well and occur
widely at Kura-Araxes sites [9, fig. 115].

The jars examined here also occasionally bear relief decoration, including appliqués. Notable among these
is a raised ridge imitating a snake on a Type III jar from catacomb 8 of the Velikent I burial ground (Fig. 4,
1). Similar serpentine appliqué appears on a bulging-bodied pot from the contemporaneous catacomb 1 of
the Velikent II burial ground [19, fig. 44, 1]. To our knowledge, this motif is not documented on Kura-Araxes

3 Jars are also represented in sufficient numbers at other significant Kura-Araxes sites in the region. The Ilto settlement is also worth
mentioning, where similar vessels of various sizes are the primary form of pottery [26, p. 51].
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pottery outside Dagestan. At the Shah Tepe necropolis (in a layer dating to the late Early Bronze Age), an
ovoid vessel was found bearing a relief depiction of a slithering snake across its body [18, p. 205, fig. 409].
This example differs from the Dagestan specimens in its more naturalistic rendering. Representations of a
slithering or sinuous snakes on ceramic vessels are also known from Central Asian Bronze Age sites (Altyn
Depe, Ak Depe) [20, p. 151].

In the post-Kura-Araxes period, specifically in the late Velikent catacombs, bronze ornaments (pins, anchor-
shaped pendants, etc.) consistently feature stylized snake motifs [21, p. 13, 15, 17, fig. 3, 5, 1—7, 13, 6, 2, 10—12,
7, 1-3, 8—22, 24, 27; 22, fig. 16, 29]. However, this motif, bearing both decorative and religious-ideological
significance, is entirely absent from ceramic vessels in the same burial contexts. In later periods (Early Iron
Age, Albano-Sarmatian, and early medieval times), vessels with snake decoration reappear in Dagestan. The
earliest evidence for stylized snake images on pottery, including jars, comes from Neolithic sites in the South
Caucasus (Kiiltepe I and Dangreuli Gora settlements) [23, pp. 31—32, fig. 5, 6].

Another form of appliqué decoration is a trident with downward-pointing ends, positioned on the upper
body of a jar from the Gonobsky burial ground. Analogous relief tridents occur at other Kura-Araxes sites in the
plains and foothills of Dagestan, including the Sigitma settlement and Karabudakhkent II burial ground [8, fig.
14, 22, 6; fig. 5, 1—2]. These appliqués appear to represent stylized bull horns or bucrania (though classically
depicted as bidents). At the Early Bronze Age settlement of Sugyut in coastal southern Dagestan, variations
of bucrania are present, with trident ends oriented both upward and downward. Similar relief appliqués are
also known outside Dagestan, at sites such as Samshvilde and Serker Tepe [9, fig. 38, 3; 24, pl. XIII, 6, XV, 6],
etc. This article does not explore these religious-ideological elements of ceramic decoration in detail, as they
warrant separate study. In summary, stylized representations of snakes and bull horns (bucrania) are among
the motifs reflecting early agricultural cults widespread in Bronze Age cultures.

Regarding vessel decoration, circular or ring-shaped appliqués also occur, notably on a two-handled Type
III jar with a mid-body bulge from catacomb 8 of the Velikent I burial ground (Fig. 4, 3). On this vessel,
the ring-shaped appliqués are positioned near the rim, in the spaces between the handles. Similar rounded
appliqués appear at the Sugyut settlement in southern Dagestan and at Serker Tepe in northeastern Azerbaijan

[24, pl. X111, 5].

On the question of functional purpose

As noted earlier, jar-shaped vessels are distinguished based on size and proportions as mugs and jugs. In
Dagestan archaeological literature, jars of various sizes (often including mug-like forms) have traditionally
been categorized as tableware. This classification raises a valid question about the actual function of these
jars. V.M. Kotovich assigned similar vessels from Middle Bronze Age layers at Verkhnegunibsky settlement
to kitchenware, citing soot traces on some fragments [25, p. 153]. In contrast, O.A. Abibullaev concluded that
morphologically comparable vessels likely served for food storage, based on grain remains recovered inside
one example [10, p. 71]. This interpretation is supported by the recovery of relatively large jars (h >20 cm) with
wide mouths (d >20 cm) that exhibit no traces of exposure to fire. Such vessels were likely used for short-term
storage of bulk or other foodstuffs rather than for consumption or cooking. It should be noted that these jars
are considerably smaller than large stationary pithoi designed for long-term storage of dozens of liters. With
reasonable confidence, the larger jars with tall vertical walls can be classified as container pottery.

In this context, the stylized snake appliqué on one specimen is highly symbolic, probably functioning as
an amulet to protect the contents. Further evidence for the storage function of these jars comes from a two-
handled example from Yanik Tepe, illustrated in publications with a disc-shaped lid placed over the mouth — a
feature typical of ceramic food-storage containers [16, fig. 36, 16; 17, fig. 25, 16; 26, pl. 9, 14].
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The largest known jar within the Kura-Araxes cultural-historical community comes from the Bet Yerah
(Khirbet Kerak) settlement and measures 50 cm in height [27, p. 263, fig. 5e]. Among the Dagestani specimens,
the tallest reaches approximately 30 cm and originates from catacomb 8 of the Velikent I burial ground
(currently housed in the Archaeological Collections of the Institute of Archaeology and Ethnography, Dagestan
Federal Research Centre, Russian Academy of Sciences).

Sites of the Middle Bronze Age Ginchin culture yield several jar types of varying sizes, some of which
perpetuate Early Bronze Age traditions from Mountainous Dagestan (Galgalatli settlement) [28, pp.
99-100, figs. 91, 1, 10, 11; 8, fig. 17, 3—5, 12]. Elongated jars with tall walls and coated surfaces from
monuments of this culture in southeastern Chechnya appear to belong to the category of storage pottery
[28, p. 100, fig. 91, 3, 4].

The Middle Bronze Age catacombs of Primorsky Dagestan (late Velikent catacombs) contain pottery
conventionally classified as jars but differing markedly from the typical Early Bronze Age jar-like forms of the
preceding period.* Nevertheless, these same burials yielded several jar-like mugs similar to those of the earlier
era [22, pp. 64—65, figs. 10, 8, 13, 11], suggesting continuity in certain pottery traditions.

In this context, comparative technical and technological analysis of pottery production between these two
periods is highly relevant, as they represent key stages in the regional history of ceramic manufacture.

Results of the technical and technological analysis

The primary focus of this study is jars from Kura-Araxes sites dating to the mid-4th to mid-3rd millennia
BC. The pottery was examined using the technical and technological analysis methodology developed by
A.A. Bobrinsky [29; 30, pp. 5—106; 31]. Microscopic examination was performed with a Sunshine SZM45T
binocular microscope.

Two series of samples were selected for analysis: complete vessels and large fragments of jars. The first
series comprises vessels from Mountainous Dagestan sites: three from the Galgalatli settlement, one from
the Mekegi settlement, two from the Sigitma settlement, and three from the Shchebokha burial ground. The
second series includes vessels from Primorsky Dagestan sites: five from the Kabaz-kutan IT settlement and four
from the Velikentsky I burial ground.

Jars from Mountainous Dagestan sites were manufactured from highly ferruginous clay (100% of samples;
Table 1) that was also highly sandy (77.8% of samples; Table 2). The paste included an artificial admixture of
chamotte compositionally identical to the vessel fabric itself (Fig. 8, 1—2), with average grain sizes of 1.5—2
mm and concentrations ranging from 1:3 to 1:5. Notably, chamotte in one jar from the Galgalatli settlement
consists of highly ferruginous clay but incorporates inclusions of chamotte made from low-ferruginous clay
(Fig. 8, 2). Traces of burnishing on chamotte grains were observed in vessels from the Sigitma and Galgalatli
settlements and the Shchebokha burial ground (Fig. 8, 1). All examined vessels incorporated organic solution
in the molding paste (100% of samples; Table 3). This is evidenced on fracture surfaces by amorphous, rounded
voids or cracks measuring 0.7—1.2 mm to 4—5 mm. In areas adjacent to chamotte, the walls of these voids are
coated with a colorless, matte film exhibiting a sheen (Fig. 8, 3—4).

Fresh fractures on complete vessels and large fragments reveal that patch (additive, slab) method functioned
as structural elements during manufacture (Fig. 6, 4—5). Jars from the Mekegi, Galgalatli, and Shchebokha
sites were produced using the capacity method, documented in four vessels. This technique involves separate
construction of the base and body. Diagnostic features include marked wall deformation at the base junction
and an additional fastening cord along the interior junction between body and base (Fig. 6, 4—5, 7—8). Notably,
in two instances from Galgalatli and Mekegi the separately formed bases are burnished on the exterior (Fig. 6,

7-8).

4 They appear as small squat vessels without handles, featuring profiled walls and a pronounced, stepped neck [22, p. 67, figs. 10, 3, 13, 5]
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Four mechanical surface treatment methods were identified: burnishing, hand smoothing, grass-bundle
smoothing, and polishing (Table 4). Notably, different techniques were often applied sequentially to the
same surface areas, including grass-bundle smoothing followed by burnishing; hand smoothing followed by
burnishing with additional surface wetting; or burnishing followed by polishing (Fig. 6, 1—3).

Several burnishing directions were recorded: vertical, angled vertical, horizontal, and horizontal-arcuate
with frequent reorientation of the tool. The exterior surfaces were most commonly burnished (45.5%) or
hand-smoothed (36.4%), whereas interior surfaces were more frequently burnished (54.5%) than smoothed
(27.3%). It can be cautiously assumed that this phenomenon reflects acquired experience, demonstrating the
importance of polishing the inner surface of a vessel to increase its moisture resistance.

One jar each from the Galgalatli settlement and the Shchebokha burial ground was coated on both exterior
and interior surfaces with an additional clay layer up to 2 mm thick, subsequently smoothed (Shchebokha) or
burnished (Galgalatli) (Fig. 8, 5—6). These sites lie in close proximity within the same geomorphological zone,
suggesting their inhabitants shared similar pottery skills.

Analysis of fracture color characteristics identified three firing types:

Type 1 — firing in oxidizing atmosphere at high temperature with moderate cooling duration; uniform
calcination of walls to 1.5—2 mm on both surfaces, producing light brown and orange marginal zones; sharp
boundary between the color layers, dark brown core of the fracture;

Type 2 — firing in reducing (oxygen-free) atmosphere; uniformly dark gray sherd in section;

Type 3 — firing resulting in mottled light brown, orange, or dark gray surfaces; calcination limited to patchy
exterior zones up to 1—1.5 mm. This reflects uncontrolled fuel combustion with rapid, uneven temperature
spikes typical of “focal” firing.

Notably, the latter two types occur only at the Galgalatli settlement.

Jars from Primorsky Dagestan sites were produced from highly ferruginous clays (100%; Table 1) with low
(55.6%) or medium (44.4%) natural sand content (Table 2). The only recorded natural inclusion was a single
oval reddish-brown iron ore particle up to 1 mm in size, observed in one vessel from the Velikentsky I burial
ground (Fig. 9, 1). No natural inclusions larger than 0.3 mm occurred in the remaining vessels, indicating that
the clay was preliminarily elutriated prior to use.

Chamotte was used as an artificial temper in 100% of the samples (Fig. 9, 2—4; Table 3). Two varieties
were identified: (1) chamotte sifted through a mesh to yield grains averaging 1.0-1.5 mm (Fig. 9, 3); and (2)
chamotte added directly after crushing, without size calibration (Fig. 9, 4). Chamotte grains with burnished
surfaces occur in pottery from the Kabaz-kutan II settlement and Velikentsky I burial ground, sites situated in
relative proximity (Fig. 9, 2). In most cases, the chamotte composition matches that of the vessel paste. The
temper concentration is consistently 1:4.

The next natural temper was dung from small cattle, identified in 77.8% of the examined vessels (Fig. 9, 5).
On fresh fractures, it appears as characteristic hollow, rounded voids (0.2 x 1 mm) formed by the combustion
of finely crushed vegetation, along with impressions exhibiting grooves 0.3—0.7 mm wide. Organic solution
was used in 22.2% of the samples (Fig. 9, 6).

All examined vessels were constructed using the patch method combined with the capacity method (Fig. 7,
1-6). Special base molds were employed, onto which clay was applied externally. This interpretation aligns with
an earlier technological study of Early Bronze Age pottery from the Novo-Gaptsakh settlement in Primorsky
Dagestan [32, pp. 15—28].

Microscopic analysis of exterior and interior surfaces identified two primary surface treatment techniques:
burnishing and hand smoothing. The exterior was burnished in 100% of cases. For interiors, hand smoothing
predominated (55.5%), with burnishing applied in 45.5% of vessels. Vertical burnishing was most common
on exteriors, occasionally supplemented by horizontal strokes, whereas interiors received only horizontal
burnishing (Table 4).
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Based on the surface and fracture colors of the examined vessels, two firing types can be distinguished:

Type 1 — reducing atmosphere with limited oxygen access to the surface; these vessels exhibit dark gray
coloration on both surfaces and throughout the fracture;

Type 2 — uniform oxidizing firing (in a kiln); the surfaces are light brown, with orange marginal zones 2—3
mm thick and a dark gray core in the fracture.

Conclusions

Technical and technological analysis of jars from Mountainous and Primorsky Dagestan sites has revealed
distinct differences in pottery production traditions among Early Bronze Age Kura-Araxes communities in
these two geomorphological zones.

In Mountainous Dagestan, potters preferred highly sandy, highly ferruginous clays containing natural
inclusions such as reddish-brown iron ore particles (0.5—0.7 mm), slate fragments (1.5—2.0 x 1 mm), and
dense sand fractions up to 2—3 mm for jar production. In contrast, jars from Primorsky Dagestan were
made from low- to moderately sandy, highly ferruginous clays that had undergone preliminary elutriation
to remove natural impurities. These differences suggest distinct approaches to raw material selection
among local potters, likely conditioned by the varying availability of clay sources in the lowland and
mountainous zones.

Jars from Mountainous Dagestan sites were produced using a single primary paste recipe: clay + chamotte
+ organic solution. In contrast, two recipes were employed for jars from Primorsky Dagestan: clay + chamotte
+ manure (77.8%) and clay + chamotte + organic solution (22.2%) (Table 3).

Differences also appear in surface treatment techniques. Jars from Mountainous Dagestan exhibit greater
variety, including hand smoothing, burnishing, grass-bundle smoothing, and polishing. Those from Primorsky
Dagestan are characterized solely by hand smoothing and burnishing (Table 4).

The patchwork technique is attested in all examined vessels. Differences emerge in vessel forming methods:
Mountainous Dagestan sites predominantly employed the capacity method, whereas Primorsky Dagestan sites
used a base-capacity variant. Notably, capacity-based construction techniques exhibit the greatest consistency
among pottery-making skills [29, pp. 124—-130].

The Early Bronze Age jars examined here exhibit morphological similarities to 19th-century ethnographic
wooden measuring containers from Mountainous Dagestan, known locally as ratl, sakh, karsi, and mud (Fig.
10, 1—3). Comparative analysis reveals a notable correspondence in manufacturing technology between these
Early Bronze Age jars from Mountainous Dagestan and the ethnographic wooden examples. The wooden vessels
were produced by hollowing a tree trunk through carving or chiseling, followed by insertion of a separate base.
This technique closely mirrors the capacity method documented in the region’s ancient pottery. Researchers
have frequently observed parallels in form, production techniques, and decoration between ethnographic and
ancient ceramic and wooden artifacts. The vessel-construction method identified here appears particularly
archaic.

In conclusion, technical and technological analysis has revealed distinct features in jar-making traditions,
as well as clear differences between Early Bronze Age populations in Primorsky and Mountainous Dagestan.
Based on a single pottery category — jars — these traditions proved divergent, suggesting either cultural
distinctions or the persistence in Mountainous Dagestan of an older (possibly Eneolithic) or local pottery
tradition that interacted with the Kura-Araxes practices of Primorsky Dagestan. At the same time, typological
similarities between jars from the two geomorphological zones are evident.
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Table 1. Sand content of raw plastic material

Traditions of raw plastic material selection for jar vessels
Sand content Pottery from Mountainous Pottery from Primorsky
Dagestan sites Dagestan sites
Number % Number %
Low 1 11,1 5 55,6
Medium 1 11,1 4 44,4
High 7 77,8 - -

Table 2. Ferruginous content of raw plastic material

Traditions of raw plastic material selection for jar vessels
Ferruginous content Pottery from Mountainous |Pottery from Primorsky Dagestan
Dagestan sites sites
Number % Number %
Low - - - -
Medium - - - -
High 9 100 9 100

Table 3. Composition of molding pastes

Recipes  for  molding Traditions of molding paste production for jar vessels
pastes in jar vessel pro-
duction Pottery from Mountainous | Pottery from Primorsky Dages-
Dagestan sites tan sites
Clay + chamotte + manure - 7/ 77,8%
Clay + chamotte + organic 9/ 100% 2/ 22.9%
solution
Total vessels 9/100% 9/100%
Table 4. Surface treatment techniques ratio
Surface treatment technique Pottery from Mountainous Pottery from Primorsky

Dagestan sites Dagestan sites

Number % Number %
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Exterior surface | Hand smoothing 36,4 -
Grass-bundle 9 -
smoothing
Burnishing 45,5 100
Polishing 9 -

Interior surface | Hand smoothing 27,3 55,5
Grass-bundle 9 -
smoothing
Burnishing 54,5 45,5
Polishing - -
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Fig. 1. Map of Dagestan showing Early Bronze Age sites

Puc. 1. Kapra Jlarecrana ¢c 0603HaueHrEeM aMATHUKOB 3II0XY PAaHHEH OpPOH3bI
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Fig. 2. Jars of Type I and Type II Subtype A: 1 — Mekegi settlement; 2—8 — Velikent I burial ground, catacomb 8

Puc. 2. Banounslie cocyapl Tuna I u Tuna II moxrun A: 1 — nmocenenue Mekeru; 2—8 — BeJluKeHTCKHUI MOTUIBHUK I, K. 8
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Fig. 3. Jars of Type II Subtype B: 1—2, 4, 7—8 — Galgalatli settlement; 3 — Velikent I burial ground, catacomb 8;
5—6 — Shchebokha burial ground; 9 — Sharakun settlement

Puc. 3. banounsle cocyzpl Tuna Il noxruma B: 1—2, 4, 7—8 — nocenenne ['asranariu; 3 — BeTMKeHTCKUE MOTHIIBHUK I, k. 8;
5—6 — mormwibHEK 1[[e6oxa; 9 —mocenenue [lapakyn
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Fig. 4. Jars of Type III: 1—5, 7—8 — Velikent I burial ground, catacomb 8; 6 — Sigitma settlement

Puc. 4. Banounsle cocynp! tur 111: 1—5, 7—8 — BennkeHTCKni MOTUIBHUK |, k. 8; 6 — mocesnenne Cururma
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Fig. 5. Jars of Types IV, V, and VI: 1—2 — Velikent II settlement;
3—6 — Kabaz-kutan II settlement; 7—8 — Velikent I burial ground, catacomb 8

Puc. 5. barousnsie cocyapl Tumna IV,V,VI: 1—2 — nocenenune BenukenT 11;
3—6 —nocenienue Kabaz-Kyran II; 7—8 — BenukeHnTcKuii MOTWIbHUEK I, K. 8
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Fig. 6. Jars from Early Bronze Age sites in Mountainous Dagestan:
1-3, 6—8 — Galgalatli I settlement; 4—5 — Shchebokha burial ground

Puc. 6. BaHouHbIe cOCY/IbI U3 TAMATHUKOB paHHero 6poH30Boro Beka ['opHoro Jlarecrana:
1—3, 6—8 — nocenenue lanranarnu [; 4—5 — morwisHuK [le6oxa
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Fig. 7. Jars from Early Bronze Age sites in Primorsky Dagestan:
1—-6 — Velikent I burial ground, catacomb 8; 7 — Kabaz-kutan II settlement

Puc. 7. BaHOUHBIE COCY/IBI M3 TAMATHUKOB paHHEro 6poH30BOro Beka [Ipumopckoro Jarecrana:
1—6 — BenmukeHTckuit MOTUIBHUK I, K. 8; 7 — mocestenue Kabasz-kyras 11
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Fig. 8. Macro-photographs of artificial temper in the molding paste of jars from Early Bronze Age sites in Mountainous Dagestan:
1 — chamotte particle with burnishing, magnification x30 — Shchebokha burial ground;

2 — chamotte particles (arrow indicates chamotte within chamotte made from low-ferruginous clay, magnification x20) — Galgalatli
settlement; 3—4, 7 — organic residues appearing as pores and voids, magnification x30: 3 — Mekegi settlement, 4 — Sigitma settlement,
7 — Galgalatli settlement; 5—6 — application of an additional thin clay layer (slip) to the exterior surface, magnification x10:

5 — Galgalatli settlement, 6 — Shchebokha burial ground

Puc. 8. Makpodororpaduu UCKyCCTBEHHBIX IPUMecell B cocTaBe (hOPMOBOYHONMACCH GAHOUHBIX COCYZIOB U3 TAMSTHUKOB PAHHETO
6pon3oBoro Beka 'opHoro Jlarecrana: 1 — 4yacTHIIA [IIAMOTa € JIolieHHueM, yBesnueHue (30X) — mormwibHuUK [1le6oxa;

2 — yacTHUIBI maMoTa (CTPeIOYKOH yKa3aH [IaMOT B IIIaMOTe U3 cJ1a600KeIe3HEeHHOH IVINHBI, yBeJInueHne 20X) — IoceJIeHre
Tasnranatig; 3—4, 7 — OpraHMYecKre OCTaTKY B BH/IE TIOP U IIyCTOT, yBesindeHue (30X), 3 — nocesnenue Mekeru, 4 — nocesenue CUTUTMA,
7 — nocenenue l'anranatiu; 5—6 — oOMa3blBaHUE BHEIIHEN IOBEPXHOCTH JIOTIOJTHUTEIHHBIM CJI0EM JKHU/IKOH TJINHBI yBesndeHre (10X),
5 — nmocestenue Fanranariam, 6 — morwibHUK [1[eboxa
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Fig. 9. Macro-photographs of temper in the molding paste of jars from Early Bronze Age sites in Primorsky Dagestan:
1 — natural inclusion of reddish-brown iron ore, magnification x30 — Velikent I burial ground, catacomb 8;

2 — chamotte particle with burnishing, magnification x30 — Velikent I burial ground, catacomb 8; 3 — sifted chamotte particles (upper
size limit averaging 1.0—1.5 mm), magnification x20 — Velikent I burial ground, catacomb 8; 4 — uncalibrated chamotte particles,
magnification x20 — Kabaz-kutan II settlement; 5 — traces of burnt-out organic material associated with small cattle dung,
magnification x30 — Velikent I burial ground, catacomb 8;

6 — traces of burnt-out plant remains, magnification x30 — Kabaz-kutan II settlement

Puc. 9. Makpodotorpaduu npumecei B cocraBe GOPMOBOYHON Macchl GaHOUHBIX COCY/IOB U3 IIAMATHUKOB PAaHHETO GPOH30BOI0O BeKa
TIpumopckoro Jlarecrtana: 1 — €CTECTBEHHOE BKJIIOUEHHE KPaCHO-0yporo sKele3Hs1Ka, ypeandeHue (30X) — BeJIMKeHTCKUI MOTHIIBHUK
I, k. 8; 2 — yactuIa mamMoTa ¢ JoIeHueM, yBeandenue (30X) — BelnkeHTCKUI MOTUIBHUK I, K. 8; 3 — YaCTHUI[BI IIAMOTA [IPOCESTHHBIE
yepe3 CUTO C BepXHEH Ipa/ialiieli YacTHI] CO CPEAHUM Pa3MepoM 1,0—1,5 MM, yBesndeHue (20X) — BeJTMKeHTCKU MOTHIIBHUK I, K. 8;
4 — JaCTHIIBI IIaMOTa He KaJIMOpoBaHHEIe, yBennueHue (20X), — nocesnenue Kabasz-Kyrau II; 5 — cj1e1bl OpraHMYeCKUX OCTATKOB HOCTIE
BBITOPAHUs CBsI3aHHbIE ¢ HaBo3oM MPC, yBenuuentie (30X) — BeslnKeHTCKU MOTMIBHUK I, K. 8; 6 — CJ1e/Ibl PACTHUTEIbHBIX OCTATKOB
rmocJie Beiropanus, yBenmuenue (30X) — Kabaz-Kyran 11
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Fig. 10. Ethnographic wooden jar vessels from Mountainous Dagestan:
1-3 — collections of the Institute of History, Archaeology and Ethnography, Dagestan Federal Research Centre,
Russian Academy of Sciences

Puc. 10. dtHOrpaduyeckre 6aHOUHBIE cocyzbl 'opHOro JlarecraHa, U3roTOBJIEHHBIE U3 JiepeBa:
1—3 — doHzb! XpaHuaHuIa MHCTUTYTa HCTOPUH, apXeosIoTuH U sTHorpaduu JOUI]
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