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The settlements of Chemar 5 and Chemar 7 (Beskaragay district, Abay region) are located near the village of
Jetijar on the right bank of the Irtysh, discovered in 2003 by the Pavlodar archaeological expedition led by V. Merts.
As a result, it was discovered that at the settlement of Chemar 5 the recipe “clay + chamotte + organic solution” was
often encountered (37.5%), also noted, but less frequently were the recipes “clay + organic solution” (12.5%) and
“clay + broken stone temper + organic solution” (12.5%), two other recipes “clay + broken stone temper + chamotte
+ bone + organic solution” (25%) and “clay + broken stone temper + chamotte + organic solution” (12.5%), reflect
a mixture of traditions in the field of composing molding masses. At the Chemar 7 settlement, the most common
recipe was “clay + chamotte + organic solution” (55.56%), much less common were the following recipes: “clay +
organics” (22.22%), “clay + broken stone temper + organic solution” (11.11%), “clay + chamotte + organics” (11.11%).
This indicates the existence of different population groups at the site, who probably lived there at different times.
The most common element of the ornament is the comb (45.4 at the Chemar 5 settlement and 47% at the Chemar 7
settlement), patterns and motifs are herringbone, stepping with dragging and striding with rolling. Technological
and ornamental data obtained during the study of ceramics from the Chemar 5 and Chemar 7 settlements allow us
to conclude that the main population is represented by the Elunin culture group, while other groups of ceramics are
related to the Chemar and Odino-Krokhalev type of ceramics of the Ob-Irtysh interfluve.
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awTbl. Tanaay HaTUXKeciHAe Yemap 5 KOHbICbIHAA Ui Ke3aeceTiH Kypam aHbIKTanAbl: «Ca3 + WAaMOT + OpraHMKanbiK,
epiTiHai» (37,5%), COHbIMEH KaTap CMPEK «ca3 + OpraHuMKanblk epiTiHgi» (12,5%) »KaHe «ca3 + apHaibl ycaTblaFaH
Tac (ApecBa) + opraHuKanbIK epiTiHgi» (12,5%), 6acka Aa eki Kypam «cas +apHaiibl ycaTblIIFaH Tac + WaMOT + Cyilek
+ OpraHuKanbliK epiTiHai» (25%) »kaHe «ca3 + apHalibl ycaTblFaH Tac + LWAaMOT + OpraHuKanblK epiTiHai» (12,5%)
KanbiNTay MaccanapblH KacayAa O9CTYPAepAiH apanacyblH KepceTesi. Yemap 7 KOHbICbIHAAQ €H Ken TapafaH
KypaM— «Ccas + LWaMOoT + OpraHuKabIK epiTiHAi» (55,56%), an «ca3 + opraHuka» (22,22%), «cas + apHalibl ycaTblNFaH
Tac + opraHuKanbiK epiTiHgi» (11,11%) koHe «ca3 + wamoT + opraHuKa» (11,11%) oaaH enayip asgay Kesgeces,.
Byn eckepTKilITEpAE TYPAI yaKbITTa apTyp/i TYPFbIHAAP TOObIHbIH, TiPLWIiNiK eTKeHAirH alifakTanabl. EH Ken TapanfaH
Tapak, TiCTi epHeK anemeHTi (Hemap 5 KoHbIicbiHAA 45,4% aHe Yemap 7 KOHbICbiHAA 47%), epHEeK NeH HaKbllWbl
— wWblplWwa, CyMpeTin aabiMaay *KaHe alHangblpbin agpimaay 6ongbl. Yemap 5 »aHe Yemap 7 KOHbICTapbiHAAFbI
KepamuKaHbl 3epTTey KesiHAe afblHFaH TEXHO/IOTUANDBIK KOHE Ol-epHEKTIK mManimeTTep GoWblHWA Keneciaen
KOPbITbIHADbI Kacayfa 6onaabl: Herisri TypFblHAAPAbl €YHUH M3JEHUETIHIH, TOObl KYPalTbIHbIH, an KepaMMKaHbIH,
6acka TonTapbl O6b-EpTic ©3eHapasibifbiHbIH YEMAp KaHe OANHO-KPOXaseB TYPiMeH CaliKec KeneTiHiH KepceTea,.

Kap:KblnaHgbipy Kesi: Makana KP fKBM fbinbim KomuTteTiHiH, 2024—2026 K. apHanfaH 6argapnamasnbik-
HbICaHa bl KapKblnaHablpybl wWeHobepiHae, TH BR24992916 kobacbl adacbiHAa AalblHAANAbI.
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TexHON0orua U3roToBAEHUA COCYA,0B IMNOXMU paHHel 6pOoH3bI
c noceneHmint YHemap 5 n Yemap 7
(BocTouHbIN KaszaxcTaH)

Mocenenuns Yemap 5 n Yemap 7 (beckaparaiickuii p-H, 061. Abait) Haxoaatca 6,113 c. *eTuskap Ha npaBobepexbe
MpTbiwa, oTKpbITbl B 2003 1. MaBnogapcKoli apxeosorMyeckon skcneamumen nog pykosoactsom B.K. Mepua.
B pesynbTaTe aHa/nM3a BbIABAEHO, YTO HA NoceneHMM Yemap 5 4acTo BCTpeyaembim Obl PeuenT «IMHA + WamoT
+ OpraHuyeckuit pacteop)» (37,5%), TaKKe OTMeuYeHbl, HO peXe, PeLenTbl «IJIMHA + OPraHUYecKuin pacTBop»
(12,5%) n «rnavHa + apecBa + opraHuyeckuii pacteop» (12,5%), ABa Apyrvx peuenTta «IMHa + ApecBa + WamoT
+ KOCTb + OpraHM4yeckuit pactsop» (25%) u «ranHa + ApecBa + LWIAMOT + opraHuMYeckuit pactsop» (12,5%),
OTparkaloT cmelleHue Tpaauunin B obnactu coctaBneHna GoOpMOBOYHbIX Macc. Ha noceneHnn Yemap 7 cambim
pacnpoCTpaHeHHbIM ABAANCA PeLenT — «IIMHA + WaMOT + OpraHuyeckuii pactsop» (55,56%), HaMHOro pexe
BCTPEUYEHbI peLenTbl: KIIMHA + opraHukay (22,22%), «rnHa + apecsa + opraHnyeckuii pacteop» (11,11%), «ravHa
+ WamoT + opraHuka» (11,11%). 3To cBMAETENbCTBYET O CYLL,ECTBOBAHUM HA MAMATHUKE Pa3HbIX rPynn HaceneHus,
06UTaBLUMX HA HEM BEPOATHO B pa3Hoe Bpems. CaMblii MaCCOBbIN 3/IeMeHT opHamMeHTa — rpebeHyaTblli (45,4 Ha
noceneHnn Yemap 5 n 47% Ha noceneHnum Yemap 7), y30pbl U1 MOTUBbI — E/104Ka, LWAraHWE C NPOTaCKUBaAHMEM U
LIaraHue c NpokKaTbiBaHMEM. TeXHO/IOTMYEeCKNe N OPHAMEHTa/IbHbIE AaHHble, MONYYEHHbIE MPU U3YYEeHUU KEPAMUKHK
noceneHus Yemap 5 n Yemap 7 no3BoAAOT cAenaTb BbIBOA O TOM, YTO OCHOBHOE Hace/ieHMe NpeacTaBAeHo rpynnom
€/lYHUHCKOM Ky/NbTypbl, @ Apyrue rpynnbl KEPAMUKMU COOTHOCATCSA C YEMAPCKUM U OAMHO-KPOXaNeBCKMM TUMOM
Kepamukm O6b-MpThbILLICKOTrO MeXaypeybs.

UctouHuK ¢uHaHcupoBaHua: CTaTbA MNOArOTOBJEHA B pPaMKax MPOrpamMmMHO-LeneBoro GUHaHCUMPOBAHUSA
KomunteTta Haykm MHBO PK 2024-2026, PH npoekTta BR24992916.

Ona uutupoBaHua: PaxumkaHoBa C.XK., Mepu, B.K., Pakytybe A. TexHO/IOrMA W3rOTOBEHWUA COCYAOB 3MOXM
paHHel 6poH3bl ¢ noceneHuii YHemap 5 1 Yemap 7 (BoctouHbiit KasaxctaH). Apxeonozua Kazaxcmara. 2025. Ne 3
(29). C. 198-209 (Ha aHrA. 513.).
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1 Introduction

At present, the Early Bronze Age in East Kazakhstan has been studied unevenly. Although
a significant number of archaeological sites have been discovered, their investigation remains sporadic.
The identified cultural complexes belong to the Elunin culture [Kiryushin et al. 2005], the Krotov culture
[Molodin, Nechepurenko 1976], the Alkabek type, and the Odinovo-Krokhalevo ceramic type [Merts V.
2002; Merts 1. 2017; 2022].
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The materials studied so far indicate that complex cultural and historical processes were taking
place in the region during this period. This is evidenced by specific types of archaeological artifacts. For
instance, excavated sites often contain layers with the synchronous presence of several ceramic types,
reflecting cultural contacts and instances of cohabitation [Rakhimzhanova 2018].

Thus, a technological analysis of Early Bronze Age ceramic assemblages from East Kazakhstan
will allow for a deeper and broader understanding of the population and everyday life of the tribes that
inhabited this region.

2 Materials and Methods

The Chemar 5 and Chemar 7 settlements are located in the Beskaragay District of the East Kazakhstan
Region, near the village of Jetijar on the right bank of the Irtysh River (Fig. 1). They were discovered in
2003 by a reconnaissance team of the Pavlodar archaeological expedition under the direction of V. Merts
[2004: 165]. Since then, multiple surface collections have been carried out at the sites, and the recovered
artifacts have been analyzed. Among the collected materials were ceramic fragments from the Early Bronze
Age, which are the focus of this study.

The technological analysis of the ceramics was conducted within the framework of the historical-
cultural approach to the study of ancient pottery, developed by A. Bobrinsky [1978; 1999] and his followers
[Volkova 1996; Vasilyeva, Salugina 2013; Stepanova 2010; Tsetlin 2012].

The ceramic samples were studied using fresh fractures under an MBS-10 microscope to identify
natural inclusions in the clay and artificially added tempering materials. To determine the degree of iron
content in the original plastic raw material (clay), the ceramic fragments were fired in a muffle furnace
at 850°C and then compared in color to an experimental iron-content scale for clays [Tsetlin 2006: 424].
Ornamentation was analyzed using the methodology developed by Yu. Tsetlin [2008].

The ceramic assemblage from the Chemar 5 settlement consists of 19 ceramic fragments representing
13 vessels. Due to the small number and fragmentary condition of the vessels, their shapes could not be
reconstructed. The wall thickness of the vessels ranges from 7 to 8.5 mm, with 7 mm being the most
common. The ceramic assemblage from Chemar 7 consists of 43 ceramic fragments representing 16 vessels.
The wall thickness of the vessels ranges from 6 to 10 mm, with 8 mm being the most common.
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Fig. 1. Location of Chemar 5 and Chemar 7 settlements on the map. Performer: M. Antonov
1-cyp. Yemap 5 koHe Yemap 7 KOHbICTapbIHbIH, KapTaga opHanacybl. OpbiHgafaH: M.A. AHTOHOB
Puc. 1. PacnonoxeHue noceneHnin YHemap 5 n Yemap 7 Ha Kapte. icnonHutenb: M.A. AHTOHOB
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3 Results and discussion

Chemar 5 Settlement

Ornamental Elements:

A total of three types of decorative elements were identified on the outer surfaces of the ceramic
vessels from Chemar 5:

Comb-stamped — 5 instances (45.4%)

Punctate — 2 instances (18.2%)

Plain (no ornamentation) — 4 vessels (36.4%)

On the inner surface and rim edge, a smooth linear element was observed in a single case.

Patterns:

Three types of ornamental patterns were identified on five vessels from Chemar 5:

A pattern composed of comb-stamped elements set at alternating angles, created by dragging the
tool (referred to as “stepping with dragging”)

A pattern formed from horizontal comb-stamped impressions with a rounded working edge of the
tool (“roller” type)

A pattern composed of comb-stamped elements set at alternating angles, made using a stepping
motion

Pattern 1 is the most common (60%), while patterns 2 and 3 occur more rarely.

Motifs:

Two types of simple motifs (Type-1) were identified on Chemar 5 ceramics, totaling three instances:

Motif composed of punctate elements (two cases)

Motif combining punctate elements with plain (unornamented) surfaces

Type-2 motifs (composite motifs) are more common at Chemar 5, with a total of ten instances in
three variations:

Most frequently observed is a complex composite motif formed from alternating-angle comb-
stamped patterns (“stepping with dragging”) — 50%

Less common is a composite motif formed from regular comb-stamped patterns — 30%

Rare variants include:

Composite motif combining alternating-angle comb-stamped patterns created with a tool featuring
a rounded working edge (“roller”)

Composite motif made from comb-stamped patterns created using a stepping technique

A single example of rim-edge decoration was recorded: a simple Type-1 motif consisting of smooth,
left-slanted elements.

Imagery. Double Motifs:

Only one double motif was identified in the assemblage, which is likely due to the fragmentary
condition and limited quantity of the material. This motif is a complex composite (Type-2) consisting of an
unornamented zone combined with a complex composite motif made of comb-stamped patterns executed
using the “stepping with dragging” technique.

For the technological analysis, ceramic fragments from 8 different vessels from the Chemar 5
settlement were selected.

Raw Material Analysis

The study of raw material selection and preparation techniques used by the potters of Chemar 5
revealed the use of three types of clay [Kazdym, Lopatina 2010: 46]:

High sand content — 25%
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Medium sand content — 62.5%

Low sand content — 12.5%

Medium sand content clay was the most commonly used.

In terms of iron content, the clays were classified as:

Moderately iron-rich — 75%

Non-iron-rich — 25%

The clays are characterized by a variety of natural mineral inclusions. Among the naturally occurring
mineral inclusions identified in the clay were: Fine sand (grain size 0.5 to 0.9 mm)

Unsorted sand

Brown iron ore

Limestone

Talc (?)

Clay Characteristics: The degree of sand content and the composition of natural inclusions suggest
that local potters sourced their raw material from seven distinct hypothetical “locations” (or variants) of
clay deposits.

I. Clay 1 + limestone — 1 vessel (12.5%),

Il. Clay 1 — 1 vessel (12.5%),

III. Clay 2 + fine sand + brown iron ore + limestone — 2 vessels (25%)

IV. Clay 2 + fine sand — 1 vessel (12.5%),

V. Clay 3 + fine sand — 1 vessel (12.5%),

VI. Clay 3 + unsorted sand — 1 vessel (12.5%),

VII. Clay 4 + fine sand + talc — 1 vessel (12.5%).

In all cases, the raw material was used in a naturally moist state.

Molding mass. Among the artificial mineral inclusions, the following were used: unsorted chamotte
in concentrations of 1:5-4 (100%), unsorted broken stone temper in concentrations of 1:4-5, as well as
fine broken stone temper (0.5—0.9 mm) in concentration 1:6 combined with chamotte and calcined bone of
small (0.5-0.9 mm) and medium (1.0-1.9 mm) sizes. Among the artificial organic components, an organic
solution was added (100%), identified by the black “fatty” gloss on the surface of the mineral inclusions
and amorphous voids whose walls are also covered with a film (Fig. 2).

Data on the composition of artificial inclusions used by the potters of the Chemar 5 settlement allow
for the identification of 5 different cultural traditions in the preparation of ceramic molding masses.

Among the 5 identified recipes of molding masses, the most common are “clay + chamotte + organic
solution” (37.5%), “clay + broken stone temper + chamotte + bone + organic solution” (25%), “clay +
organic solution” (12.5%), “clay + broken stone temper + chamotte + organic solution” (12.5%), and “clay
+ broken stone temper + organic solution” (12.5%)).

Surface treatment analysis revealed several types of smoothing: horizontal and diagonal crosswise
smoothing with grass (3 vessels), horizontal smoothing with a comb stamp (1 vessel), and the rest smoothed
with a soft object.

During the study of vessel fragments, for the analysis of firing based on the color of the fracture, the
following groups were identified:

1. Three-layer fracture: outer — gray-brown 2 mm, middle — black 5 mm, inner — gray-brown 1.5 mm

(1 vessel);

2. Two-layer fracture: outer — gray 5 mm, inner — black 2 mm (1 vessel); outer — light brown 2.5 mm,
inner — black 5.5 mm (2 vessels); outer — gray-brown 4 mm, inner — black 3 mm (1 vessel);
3. One-layer fracture: black (3 vessels).

KasakcmaH apxeonoauscsl Ne 3 (29) 2025



RAKHIMZHANOVA S., MERTS V., Technology of vessel making of the Early Bronze Age %
RAKOTOBE A. from the Chemar 5 and Chemar 7 settlements ...

Fig. 2. Microphotograph of ceramics from the Chemar 5 settlement. Photo: Saule Rakhimzhanova
2-cyp. Yemap 5 KOHbICbI Kbl blAbICbIHbIH MUKpPOdoTOChl. PoTocypeT Cayne PaxmmikaHOBaHIKi
Puc. 2. MukpodoTo Kepamuku noceneHma Yemap 5. ®oto: Cayne PaxmmrkaHoBa
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Fig. 3. Ceramics of the Chemar 7 settlement. 1, 2 — fragments of rims without ornamentation on the outer surface;
3 — fragments of rim (a) and body (b) from the outer and inner side with comb and smooth ornamentation;
4 — fragment of rim with pitted ornamentation; 5 — fragment of body with pitted ornamentation;
6 — fragment of rim with comb ornamentation (in the technique of stepping with dragging);
7 — fragment of body with comb ornamentation (in the technique of stamping);
8 — fragment of rim and body with a ridge. Photo: Saule Rakhimzhanova and Zhanna Akkoshkarova

3-cyp. Yemap 7 KOHbICbIHbIH, KepaMuKachl. 1, 2 — cbipTKbl 6eTi epHEKCi3 epHey dparmeHTTEpi;
3 — CbIPTKbI *KaHe ilLKi 6eTi TapaKLua KaHe Teric ot-epHEKNeH eHaenreH epHey (1) meH 6yiiip (2) pparmeHTTEpPI;
4 — WyHKbIPAbI epHeri 6ap epHey dparmeHTi; 5 — WYHKbIPAbI 8pHeri 6ap byiip dparmeHTi;
6 — TapakKLwa epHeri 6ap epHey dparmeHTi (agbiMaan cymMpeTy TEXHUKACbIHAA KacanfaH); 7 — TapakLua epHeri 6bap
byiip pparmeHTi (KanbinTay TEXHUKACbIHAA *KacanfaH); 8 — bengeyi 6ap epHey meH byiip pparmeHTi.
doTocypet: Cayne PaxumkaHoBa, "aHHa AKKOLLKapoBa
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Chemar 7 Settlement. Ornament Elements. A total of six ornament elements were recorded on
the external surfaces of vessels at Chemar 7 (Fig. 3): combed — 8 (47%), punctate — 2 (11.8%) (ornament
element [non-toothed]), smooth — 2 (11.8%), pitted — 1 (5.9%), ridge — 2 (11.8%), and vessels without
ornament — 2 (11.8%). On the internal surfaces and on the rim edges: smooth on 1 vessel, combed on
1 vessel.

Patterns. On the ceramics of the Chemar 7 settlement, 3 types of ornamental patterns were identified,
totaling 4: pattern (1) made of vertical combed elements (stepping with dragging) (two cases); in single
instances: pattern (2) made of variously inclined combed elements (herringbone) (Fig. 3, 3), pattern (3)
made of smooth elements (in the shape of a V).

Motifs. A total of 10 motifs in eight variants were found on the outer surface of vessels from the
Chemar 7 settlement. Simple motifs of Type 1 total 4: a motif made of combed elements (two cases)
(Fig. 3, 3), others only in single instances — a motif made of punctate elements and unornamented areas; a
motif made of pitted elements (Fig. 3, 4), less frequently encountered is a simple motif made of combed
elements (27.3%). Type 2 motifs total 4 (Fig. 3): a complex composite motif made of combed patterns
(stepping with dragging) (two cases), in single instances — a motif of complex composite combed elements
inclined to the right and left; a complex composite motif made of smooth patterns. Type 3 motifs were
found on materials from the Chemar 7 site only on 2 vessels — a complex intersecting motif made of
smooth elements superimposed on a formed ridge and a complex intersecting motif made of punctate
elements superimposed on a formed ridge. On the rims of vessels, the following motifs were recorded in
single cases: a simple motif made of smooth elements inclined to the left; a simple motif made of combed
elements inclined to the right.

Images. Double images. According to the materials from the Chemar 7 settlement, 13 double
ornament images were recorded, all occurring singly. Among them, Type 1 (images from simple motifs)
includes images: from a simple motif of pitted elements and a zone without ornamentation; from a zone
without ornamentation and a simple motif of pitted elements; from a zone without ornamentation and a
simple motif of punctate elements and unornamented areas; from a simple motif of punctate elements
and unornamented areas and a zone without ornamentation; from a zone without ornamentation and a
simple motif of combed elements inclined to the right. Type 2 images (images from composite motifs)
found on Chemar 7 ceramics total 4 — from a zone without ornamentation and a complex composite motif
of smooth patterns (V); from a zone without ornamentation and a complex composite motif of combed
patterns (herringbone); from a complex composite motif of combed patterns (herringbone) and a zone
without ornamentation; from a zone without ornamentation and a complex composite motif of combed
patterns (stepping). Type 3 images (images from intersecting motifs) include 4 images: from a zone without
ornamentation and a complex intersecting motif of combed elements superimposed on a formed ridge;
from a complex intersecting motif of smooth elements superimposed on a formed ridge and a zone without
ornamentation; from a zone without ornamentation and a complex intersecting motif of punctate elements
superimposed on a formed ridge; from a complex intersecting motif of punctate elements superimposed on
a formed ridge and a zone without ornamentation.

Puc. 3. KepamuKa nocenenus Yemap 7: 1, 2 — pparmeHTbl OT BEHYUKOB H€3 OPHAMEHTALIMMN Ha BHELLHEMN
noBepxHOCTU; 3 — dparmeHTbl BeHUYMKa (a) 1 TynoBa (b) c BHELWHEN 1 BHYTPEHHEN CTOPOHbI € rpebeHYaTbim
W TNafiKMM OpHAaMeHTOM; 4 — parMeHT BEHYMKA C AMYATbIM OPHAMEHTOM; 5 — dparmeHT Tys10Ba € AMYATLIM

OpHAaMeHTOM; 6 — dparMeHT BEHUYMKA C rpebeHYaTbiM OPHAMEHTOM (B TEXHMKE LWaraHue ¢ MPOTacKMBaHUEM);
7 — bparmeHT TynoBa ¢ rpebeHYaTbiM OpHAMEHTOM (B TEXHUKE LUTAMMNOBaHMKE);
8 — dparmeHT BEHYMKaA M Tyn10Ba ¢ Basinkom. ®oto: Cayne PaxumykaHoBa, "aHHa AKKOLIKapoBa
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Triple ornamental images. A total of 7 were found on the ceramics of the Chemar 7 settlement.
A simple image (Type 1) symmetrical was found once — an image from a zone without ornamentation, a
simple motif of punctate elements inclined to the right, and a zone without ornamentation. Symmetrical
images (Type 2) appeared in one variant in a single case: from a zone without ornamentation, a complex
composite motif of combed patterns inclined right and left (herringbone), and a zone without ornamentation.
Asymmetrical images (Type 2) total two, each in single instances: from a complex composite motif of
combed patterns inclined left and right (herringbone), a zone without ornamentation, and a simple motif of
combed elements inclined right; from a simple motif of pitted elements, a zone without ornamentation, and
a complex composite motif of smooth patterns (V). Also, 2 symmetrical images (Type 3) were found, again
in single cases — from a zone without ornamentation, a complex intersecting motif of punctate elements
superimposed on a ridge, and a zone without ornamentation; from a zone without ornamentation, a complex
intersecting motif of smooth elements superimposed on a ridge, and a zone without ornamentation.

For the technological analysis of ceramics, fragments from 9 different vessels from the Chemar 7
settlement were selected. As a result of the conducted study, the following technological information was
identified.

Analysis of raw materials. The study of skills in selecting and preparing raw materials showed that
potters used two types of clay: high sand content — Clay 1 (44.4%), medium sand content — Clay2 (55.6%).
The clays are characterized by medium iron content (100%), as well as a varied composition of natural
mineral inclusions. Among the natural mineral inclusions in the clay, fine sand (from 0.5 to 0.9 mm),
uncalibrated sand, brown iron ore, and limestone were identified.

Local potters used 5 conditional “sources” (or variants) of raw material extraction, identified by the
degree of sand content and the composition of natural inclusions in the clays:

I. Clay 1 + brown iron ore — 1 vessel (11.12%),

Il. Clay 1 — 3 vessels (33.32%),

III. Clay 2 + fine sand — 3 vessels (33.33%),

IV. Clay 2 + uncalibrated sand — 1 vessel (11.12%)),

V. Clay 2 + limestone — 1 vessel (11.12%).

In all cases, the clay was used in its natural moisture state.

Molding mass. The composition of the forming masses shows that as artificial mineral additives,
quartz chaff of fine (0.5-0.9 mm) and medium (1.0-1.9 mm) sizes were used at a concentration of 1:4,
chamotte of coarse (2.0 mm and above) and medium (1.0-1.9 mm) sizes at a concentration of 1:4-5,
medium size (1.0-1.9 mm) at a concentration of 1:5, fine (0.5-0.9 mm) size at a concentration of 1:5, and
uncalibrated at a concentration of 1:5. In other cases, only organic additives, namely organic solution, were
added as artificial components of the forming mass. Organic impurities (organic solution) were added in
combination with mineral ones in 100% of cases.

Based on the obtained information about the composition of artificial additives used by the potters
of the Chemar 7 settlement, it is possible to distinguish 4 different cultural traditions of forming ceramic
masses.

Among the 4 identified recipes for forming masses, the most common was “clay + chamotte +
organic solution” (55.56%), less frequently used was the recipe: “clay + organic” (22.22%), and even
less frequently — “clay + broken stone temper + organic solution” (11.11%), “clay + chamotte + organic”
(11.11%).

During the study of surface treatment of the vessels, the following groups were identified: horizontal
smoothing with a comb stamp (2 vessels), the rest were smoothed with a soft object.

The ceramic fragments vary in color, which may be related to different firing conditions. Based on
the color of the samples at the fracture, the following types are distinguished:
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1. Three-layer fracture: outer — brown 2 mm, middle — black 4 mm, inner — dark brown (1 vessel);

2. Two-layer fracture: outer — light brown, inner — black (4 vessels); outer black 9 mm, inner — dark
brown 1 mm (2 vessels);

3. Single-layer fracture: dark brown (1 vessel).

4 Conclusion

Chemar 5 settlement. For pottery production at the Chemar 5 settlement, clay with medium sand
content was used most extensively (62.5%). Features of the clays: their degree of plasticity and the
composition of natural impurities indicate that local potters utilized 7 conditional “sources” (or variants)
of raw material. Analysis of the composition of artificial additives shows that the most common recipe
was “clay + chamotte + organic solution” (37.5%), less frequently used were the recipes “clay + organic
solution” (12.5%) and “clay + broken stone temper + organic solution” (12.5%), while the recipes “clay
+ broken stone temper + chamotte + bone + organic solution” (25%) and “clay + broken stone temper +
chamotte + organic solution” (12.5%) reflect a mixing of traditions in the composition of forming masses.
The most common ornament element is the combed one (45.4%), with patterns and motifs being stepping
with rolling and stepping with dragging. The study of the color structure of sherds from the Chemar 5
settlement showed that most likely the analyzed vessels were fired in a prolonged firing in a reducing
atmosphere with a short hold at the clay sintering temperature of 650°C.

Chemar 7 settlement. The study of skills in selecting and preparing raw materials showed that the
potters of Chemar 7 most often used medium-iron clays with medium sand content (55.6%). Local potters
utilized 5 conditional “sources” (or variants) of raw plastic material. Among the 4 identified recipes for
forming masses, the most common was “clay + chamotte + organic solution” (55.56%), less frequently
used was the recipe “clay + organic” (22.22%), and even less frequently — “clay + broken stone temper
+ organic solution” (11.11%) and “clay + chamotte + organic” (11.11%). This indicates the existence of
different population groups at the site, likely inhabiting it at different times.

The most common ornamental element is the comb pattern (47%), with patterns and motifs including
the herringbone and stepping with dragging.

The analysis of the color characteristics of the surfaces and fractures of the studied vessel fragments
from the Chemar 7 settlement indicates that they were fired under reducing and semi-reducing conditions,
with a short exposure to temperatures of 650-700°C [Volkova, Tsetlin 2016].

Thus, summarizing all the obtained data, we can conclude that the most part of the population that
left ceramic material at the Chemar 5 and Chemar 7 settlements was represented by the Elunin culture
group, common in the Middle Irtysh region, steppe and forest-steppe Altai and northeastern Saryarka
[Grushin 2003; Kiryushin et al. 2005; Merts, Fedoruk 2019: 88, Merts 1. 2018; 2021], and other groups of
ceramics are related to the Chemar and Odinovo-Krokhalev type of ceramics [Merts V. 2004; Tkacheva,
Tkachev 2008: 246], which is found at other sites of the Ob-Irtysh interfluve.
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