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INTRODUCTION

In this article are presented activities and data obtained during the first year of the project. They don’t
have concluding character. The basic purpose of the team was the information to be accumulated
which is necessary for the creation of a base to be updated in 2018 — the second year for the project.

This research area encompasses Southeastern Bulgaria with nine main sites included (Fig. 1). In the
process of work, it was necessary to include reference materials from other sites, for example
Constantia and Chavdarova cheshma near Simeonovgrad and Sokol (Fig, 2); thus the information of
them was quite important for solving the defined tasks, defined in the project. Predicted are others (for
example the Early Neolithic site of Nova Nadezhda). All of them are in Southeastern Bulgaria and
enter the research time-span.

The leading institution in preparation of the tests and the accomplishment of the analyses is Sofia
University with its departments and the Centre of Archaeometry. Meanwhile, thanks to the increasing
popularity of research and the international relationships of the team members, samples are sent for
free of charge analyses in the labs of Nottingham, Oxford, Ankara, Istanbul and Athens. Collaboration
is expected also with the lab of Archaeometry at the University of Yasi, Romania. In this way we will
improve the methodology and widen the area of parallels and correlations. The international
collaboration is stimulated by the fact that most archeological sites, included in the Project, are
internationally recognizable, i.e. their exploration is of significance for the prehistory of Southeastern
Europe and Asia Minor.

The presented results are from those analyses which were finished till 15.12.2017. Only the material
from the University of Nottingham, Great Britain, was sent in the beginning of 2018. Many
instrumental analyses still in due course but their results will be ready in the first months of 2018.

1.1. STRUCTURE OF THE DATABASE

Object of this instrumental research and the archeological characteristic are the samples, which are
divided into the following groups: denudated rocks, serving for the base of tectonic clay formation,
and used for inorganic temper; clays — tectonic and alluvial; ceramics- pottery fragments and burnt
remains of stationary equipment; organic fillers, pigments and substances for painting and
incrustation; organic residues and impressions of mats and baskets on the pottery bases. This
information, presented with texts, photographs (field pictures, microscopic and macroscopic photos)
and graphic (maps, scientific drawings, diagrams) type, which are synchronized. The external/internal
colour of ceramic fragments is specified through the international standard Munsell Soil Color Chart.
Digitalization is completed through the programs of Adobe and InDesign, Excel, as well as MIN 5,



especially created for treatment of geochemical data. In process is the analyzing of the whole
information in Access and GIS.

1.2.SPECIFIC METHODS

The aim of this research imposes the necessity of combining of conventional archeological methods
for analysis with a wide spectrum of instrumental methods and techniques.

Among the archeological methods we should mention the following: cartographic analysis and
landscape description, morphological and typological analysis, dating and cultural attribution, catalog
description, macroscopic technological description and graphic records.

Instrumental methods are selected in order to obtain comprehensive information of the multi-step
process involved in ceramic production, the function of implements and the different classes of
pottery. From technological position, the focus is laid out on the selection and preparation of raw
materials, selection of organic and inorganic temper, pottery shaping and decoration until the process
of firing.

In order to obtain information on provenance of raw materials and clay matrix, inclusions (non-plastic
particles naturally occurring naturally in clays) and tempers (non-plastic materials intentionally added
by potter to the paste) that compose a ceramic body, the mineral and chemical composition of the
samples is examined. The character of inclusions and tempers is determined by microscopic
observations (thin-section analysis).

Scanning electron microscopy (SEM) gives the possibility by large magnification to observe the
texture and the relationships between the minerals in the fired paste. This method also allows
identification of plant remains (mats and baskets) used in vessel formation or drying and preserved as
imprints on the exterior.

Petrographic analysis is combined with analysis of the chemical compositions of clay samples and
pottery fragments. It is studied by wet chemical analyses to determine the macrochemical
composition” (the contents of SiO,, TiO,, Al,O3, Fe,0s3, FeO, MnO, MgO, CaO, Na,0, K,0, P,0s,
etc.). The data from these analyses are used as internal standard for LA-1CP-MS analyses to obtain
data aboute the concentrations of microcomponents and of the RRE in particular. The same analyses
we use for the clay samples collected from outcrops, too, to correlate the results with these from the
ceramic artefacts to establish the source of the raw material. On the base of the chemical composition
the clays will be correlated to international rock-standards like North American Shell Composition to
obtain a basic information about the geochemical characteristic of the clays.

The mineralogical composition of both clay samples and pottery sherds is studied by X-ray powder
diffraction (XRD). It is useful to test the results of petrographic groups, defined by thin section, as
well as to identify minerals too small to be detected by thin sections and microscope observation. By
this method we can establish the firing temperature through the change of the structure of the primary
clay minerals and the presence of minerals crystallized during the firing process and exposure to high
temperatures (pyroxenes, etc.). The method is also applicable for the identification of minerals used in
slip preparation. The pigments and colouring agents used in slip preparation or for pottery decoration
(painting, encrustation) will be studied also by vibrational spectroscopic methods, such as Raman
spectroscopy. The chemical composition of pigments and slips can be further identified by point
chemical analysis by using Scanning electron microscope combine with Energy Dispersive
Spectrometry (SEM-EDS).

Data concerning the modeling techniques can be obtained from the thin section study when
peculiarities of the structure are visible (cracks between different elements of the clay are indicators



for coil building or slab building techniques; wheel turned vessels can be identified according to the
visible orientation of non-plastic particles in the matrix).

The function and use of pottery can be identified by analysis of organic and inorganic residues
preserved on the vessel’s interior. The method for this investigation is Gas and Liquid
Chromatography with Mass spectrometry.

The described analyses are integrated in the complex study in which the classical archeological
methods for ceramic investigations have a leading position — formal and technological classification,
synchronic and diachronic analysis, contextual and functional analysis, taxonomy, statistical analysis.

1.3 EXPECTED RESULTS

Expected scientific results can be divided into three groups:

1.3.1. Results, obtained through conventional archeological methods.
1.3.2. Results obtained by using instrumental methods

This group comprises the specific data that will be obtained from the natural-scientific analyses and
provide information regarding: the raw material source of the pottery production; characteristics of the
used clays and admixtures; modeling techniques; firing techniques; organic and inorganic substances
used in the coloring of the slip and decoration of the vessels. These data will be used in the creation of
a technological database that can be upgraded and developed if/ when the area will be extended by the
inclusion of new sites and regions and with the inclusion of new research techniques as well.

1.3.3. Results based on the extracted data in the field of social archaeology.

Expected results in the third group are connected with interpretation of dates in the area of
humanitarianism. It is obviously too early to sum up all the results.

The obtained data serve as a reference and a basis for the clarification of significant research questions
regarding: the relationship between the technology and eco-environment; the level of the technological
skills during the different periods and in the different regions; the mechanisms for transmitting and
keeping the traditions and for penetration of the innovations, to tracing the direction and intensity in
the contacts.

In particular, for the Neolithic period we expect to obtain results about the different types red slip;
composition and method for the application of the pigments that are used in the monochrome and
polychrome painting; characterization of the thermal processes in the production of luxury ceramics.
These results will enable the comparable analysis with the European South-east and Northwest
Anatolia and will help in establishing the ways that technology had been transferred, the mobility of
people and ideas.

For the Bronze Age, we are focused on the color of the slips (intense black; raspberry-red; etc.); the
innovations in the thermal techniques (adding grog); the substances used for the incrustation in various
techniques (incised; corded ware; Furchenstich) typical for different stages of the period. We expect to
establish the characteristics of the local production for every region and periods (examined in the
project) and thus to be able to identify imports and local imitations. We also expect during the second
year of our work to obtain results that can be interpreted in terms of the consumption of time and
effort spent on the pottery production; the specialization of the production and its characteristics as a
separate and independent craft.



For this purpose we will broaden our activity in three directions: selection of new samples; inclusion
of new sites, both in Bulgaria in neighbor regions; and use information from similar areas of
investigation — geomorphology, paleogeography, paleoclimatology, and other.

TEST DESCRIPTION
I1.1.Spacial distribution in micro-regions and objects (Figs.1-2, Chart 1)

As it is already said, the research is limited in Southeastern Bulgaria, which is divided into the
following sub-regions and micro-regions:

11.1.1. The middle and a part of the lower valley of the Maritsa River, with Yabalkovo and Voden as
main sites. The list is extended with the sites of Constantia and Chavdarova cheshma near
Simeonovgrad, dated to the EBA and Early Neolithic respectively. Materials from Constantia are
included because of the presence of probable imports from Northwest Anatolia, dating from the end of
the 3" mill. BC. Ceramics from Simeonovgrad (Chavdarova cheshma) has direct parallels with the
materials from Yabalkovo. During the first year of the project samples were analysed from Yabalkovo
(EN), Constantia (EBA 3) and Dana bunar 1 (ECh/LCh).

11.1.2. The middle valley of the Tundzha River.

Here the two main sites included in the project are the open air settlements known as Chokoba 18 and
Chokoba 18a during the transitional period from the Late Neolithic to the Early Chalcolithic and in the
the Bronze Age.

11.1.3. The valleys of the Ovcharitsa and Sokolitsa rivers, flanking the north part of the Sakar mountain
North. The basic sites are the sites of Kliselika, Madrets and Galabovo (Fig. 2).

11.1.4. Sveti lliya hills. Tell Sokol is located in the southern slopes of the hills. The site has been
included in the project for two reasons. First, this is the only mound from the first half of the 3 mill.
BC with on-going fieldwork research, and, second, the site is located in an area rich in graphite
deposits. In the first year samples have been taken from pottery fragments and various clay
installations.

11.2.Chronological distribution (Table 1)

The chronological framework of the project is from the beginning of 6th to the end of 2nd mill. BC,
that includes the periods of Early, Middle and Late Neolithic (EN, MN, LN), Early and Late
Chalcolithic (ECh and LCh), Early, Middle and Late Bronze age (EBA, MBA, LBA).

- EN —Yabalkovo and Kliselika

- MN - Yabalkovo

- LN/ECh — Chokoba 18A;

- ECh - Dana bunar 1, Madrets

- LCh— Madrets, Galabovo, Dana bunar 1

- EBA — Madrets, Sokol, Galabovo and Constantia
-  EBA 3/MBE — Galabovo

- MBA - Chokoba 18

- MBAJ/LBA — Chokoba 18A.

11.3. Archeological context of the selected fragments (Chart 1)

The materials included in the project come from settlement sites and not from necropolises and sites of
supposed ritual functions (sanctuaries). This is due to the fact that pottery in the latter types of sites
has more specific functions and quite often is manufactured or selected especially for the rituals. Most



of the settlements are investigated in the recent past i.e. there is reliable field documentation. Some
settlements however are investigated more than 40 years ago (for example Constantia) and many of
the details about fieldwork cannot be recovered. In spite of this are selected fragments because of their
high scientific value (imports, ceramics thrown on a pottery wheel). The rest of the samples are with a
certain context and come from pits, houses or secure closed complexes, for example ditches.
Consequently, the information value of the samples given for analysis is high and the results can be
defended with sure evidence from the sphere of field archeological documentation.

11.3. Types of samples.

Subject to analysis are samples taken from denudated rocks, clays, pottery and remains of stationary
equipment.. The following signature has been used: abbreviation of the name of the site — type of the
sample (clay, ceramic fragment, burnt clay) — date of the sample — number of the sample. For
example: SMG_S.BA _008 refers to: tell Galabovo (SMG) — ceramic fragment (S), Bronze Age (BA),
number 008.

1.4 Rock outcrops (Fig. 3)

Four samples have been taken from several places — from Sveti lliya hills, north from Sokol, from the
modern quarry south from Yabalkovo, from the hills north from Chokoba site and from the northern
slopes of Sakar mountain. As the analyses haven’t been finished, the results will be announced in the
final report.

I1.5. Clays (Figs. 3, 4, 5)
Eighteen samples from clay sources have been taken for provenance analysis. (Table 2)

Yabalkovo. The geomorphology of the region of Yabalkovo has already been studied and the base
data are published, so they won’t be repeated here. The research was carried out in 2010-2012 by Ph.
Machev, D. Vangelov, L. Klain and V. Vangelova. Their data will be included in the final report and it
will be explicitly stated, that those analyses are done prior to the project. We consider that because the
authors participate in this project as well, their re-execution is not justified or reasonable.

Yabalkovo-profile, cut by the road connecting the villages Yabalkovo and Krum; coordinates: 42°
3°48.00”N, 25°29°11.00”E; approximately 740-750 m from the EN site of Yabalkovo. The terrain
represents a low hill, above the old riverbed of the Maritza. The samples were taken at around 1.50 m
below the top of the profile..

Yabalkovo-Sector North; approximate coordinates: 42°03°50.95”N, 25°28°39.07”E; sample has been
taken from the area of the EN settlement. A small section has been made to the virgin soil (dark
yellow sediment), from where the sample was taken, at round 0.30 m under the earliest EN settlement.

Yabalkovo-modern quarry, S/SE from Yabalkovo village; coordinates: 42°3°32.37”N, 25°27°32.99”E.
The quarry is situated around 1.5 km W-SW from the central part of the prehistoric site. Five samples
were taken, defined by the different coloring and structure of the clay and the rocky base.

Yabalkovo-South. In the land of the neighboring village of Kasnakovo archeological excavations are
taking place, reaching the level of the virgin soil. The site is known in literature as “Sanctuary of the
nymphs”, Kasnakovo; coordinates of the site: 42° 0°13.91“N, 25°30°7.55”E. The sanctuary stands at
around 6.,5 km S-SE from the central part of Yabalkovo site.

Sokol, Nova Zagora district. The region north from Sokol village is built of Paleozoic granitoids,
which are fossilized and subsequently slightly altered. In addition, in the process of weathering and
decomposition, they are cracked and form blocks with sizes of several dozen centimeters, which are
easy to extract and use as a building material (Fig. 3.1). On a few of the fragile fault zones are



developed tectonic rocks — cataclasites and ultracataclasites — tectonic clay, which is quite fine. This is
a result mostly from the kaolinization of feldspar, a basic rock-forming material in the granitoids (Fig.
3.2-3). In their weathering these rocks disintegrate fast and form the so-called “grus” or sand from the
basic rock-forming minerals. In the kaolinization process of the feldspar, it is often mixed with a clay
weld and during hard rain it is exported in flood cones, which are most suitable for its exploitation.
Characteristic for these rocks are also the quartz stems and quartz is a very hard mineral that could be
used in many ways.

Chokoba, sites 18 and 18A. The region is built in its hilly part from upper cretaceous volcanic and
hypoabyssal rocks (andesite, dacite and latites), which are distinguished by strength and cracks, a
result of the decomposition and compression and extensive tectonic deformation. The preserved harder
rock fragments are suitable for extraction and procurement and trough the fault zones, as a
consequence of the crushing of the rocks, it is possible to reach fossilized and ultracatalasites (tectonic
clay). In the locality of “Ostar kamak™ and west from it are found traces of extraction activities. This
conclusion is based on the difference of effect of the exogenous processes on the rocks or more
precisely the formation of “patina” (a level of surface weathering or such in shallow penetrating
micro-cracks), which have been determined by:

- natural weathering, distributed on large areas;
- small areas with traces of contemporary anthropogenic activity and lack of patina;
- those with a small effect on the exogenous processes.

On the basis of the duration of those processes and by analogy with other sites it could be concluded
that the natural weathering or the penetrating patina date from 70-65 Ma, since when they have been
brought on the surface, several decades for the current weathering with no traces of patina and several
thousand years for the slightly patinated areas, all this suggesting the extraction of raw material a few
thousand years ago, taking into account also the morphology of the natural erosion and the
anthropogenic interference in the lay.

Chokoba 18 site is located on one of the segments of the contemporary neotectonic fault zone,
dividing the hilly northern part, built by volcanic rocks with age 90-88 Ma, from the southern plane
part of continental deposits with ages around several thousand years. This fault is followed by satellite
synthetic zones. One of them, north of the hill “Ostar kamak”, appeared to be 15 m thick and filled
with tectonic clay created by the intense crushing of igneous rocks. It is probable that those clays are
susceptible to extraction and processing.

Between those two faults is developed a system of sidelong faults with a downgrading of the western
blocks. Tectonic clay is also visible in one of these faults, , but more importantly, it drains water,
which is captured and with a very good drinking quality. As we take into consideration the trend of
reduction of flow of natural springs nowadays, it can be suggested the presence of other springs during
the existence of the settlement. The presence of neotectonic system suggests an intense seismic
activity as well.

Madrets. There are two tell sites in the vicinity of Madrets village. Tell Kliselika is located in the
immediate vicinity of the main stream of river Sokolitsa, which shows an intense indent in an old
overflowing terrace. This corresponds to the data for the region for tectonic sinking in the region with
speed from approx. 1mm/y and morphologic manifestation of active faults on the slope of the hills
south of the village. They are presented by a system of faults with a downgrade of the north blocks on
the main orientation of the conjugated couple faults in the region — west-east, steep slopes on the south
coast of the river and flat at north. The steep south slopes are located with indentation, a result of skew
of the main cuts with rotation and lowering in their south-western edges, which besides the fault



speaks about a shifting component of translation. This explains also the zigzag geometry of the
mainstream and its position in different parts close to the south or north slope and the meandering
character is caused by the characteristic for the transtensive areas with the presence of saw cuts, the
formation of small pull-apart pools, in which all the boards are active, but not at the same time.

The presence of those saw cuts and on the slope north of the river confirms the rotation of blocks
between the conjugated couples of faults and the formation of local depot centers. This is
characteristic for the whole region as it falls in the borders of the Maritsa zone of shearing, for which
is proved a right shifting component. The high seismic activity in the region of the site is also proof for
the contemporary activity of the faults and the common trend of sinking.

North of the settlement mound next to the river (Kliselika) are established traces of paleo-main-stream,
which could be interpreted as: a) an old river bed, consequently transformed into an “old woman”; b)
traces of temporary floods; ¢) constant migration of the mainstream as a result of the compensation of
the accommaodating space and temporary floods. It is proved by the big watershed upstream, the steep
slopes, the lack of “traps” for territorial material, its inconsistent distribution and the discharge of the
river during low water periods. This presupposes during hard rain, on one side floods in the terraces
and on the other the formation of debit flows or high waves.

The situation is similar in the located just east alluvial pull-apart pool in the region of Vladimirovo
village, after which the river enters in a region with a higher lay, created by Paleozoic granitoids with
a metamorphic border and Triassic territorial rocks. These rocks form the mat are strongly weathered
and offer a rich influx of territorial material as a consequence of intense erosion and the transportation
during hard rain at long distances.

Traces of similar spills with sedimentation of big amounts of territorial material are observed east of
the second settlement mound (Madrets 1), as well as on the terraces over which the mound is located.
The higher terrace reaches the base of the upper settlement mound, which could be interpreted as
discharge and overflow of big areas. The small displacements between these terraces (0.5 — 1.5 m) and
the additionally developed on top of them local draining system indicates fast draining of the water as
a consequence of some kind of cataclysm or a similar event connected to draining, probably an
earthquake. Generally the floods are a very fast and dynamic process, while the drainage are much
more time consuming and are possible even longer overflowings, even permanent and their draining is
cause only by a cataclysm. This could be confirmed by a shallow drilling in the terraces and an
analysis of the sediments from the core.

The region is very interesting as an object for research of contemporary geodynamic processes, but it
need further attention. These results are from the preliminary terrain observations and treatment of
satellite pictures and for more factual results is necessary a more detailed terrain work.

The clay samples are submitted to wet chemical and LA-ICP-MS analyses. The objective is to
compare them with the ceramic artefacts and to determine the provenance of clay sources used in
pottery manufacture. Because of labour-intensiveness of the analyses and occurring technical
difficulties in the lab for LA-ICP-MS analysis the results from the examination of the clays were
received too late and are not processed in detail. They are presented in Table 3. The same can be said
about the pottery samples. The results of their geochemical analyses are presented in Table 4.

11.6. Pottery samples

Pottery samples selected for petrographic and chemical analyses of the clay paste are taken from the
following sites:

e Yabalkovo (EN) -25 fragments



e Chokoba 18 A (LN)-31 fragments

e Constantia (EBA) - 18 fragments

o Madrets (EBA) - 1 fragment

e Galabovo (EBA-MBA) - 31 fragments

e Chokoba 18 (MBA)11 fragments

e Chokoba 18A (MBA-LBA) — 6 fragments

One aspect of pottery technology is the use of plaited good — baskets and mats in the production
process. Samples of pottery fragments (pot bases) with mat/basket impressions were selected from one
of the sites included in the project:

Dana bunar 1 (ECh-LCh) — 28 ceramic fragments
11.6.1. For identification of organic temper in clay paste, samples were taken from the following sites:

e Yabalkovo (EN) — 25 pieces of burnt clay used in the construction of houses and stationary
equipment

e Dana bunar 1 (ECh-LCh) — 28 ceramic fragments

o -Sokol (EBA) — 15 pieces of burnt clay used in the construction of stationary equipment

e Chokoba 18 (MBA) — 50 pieces of burnt clay used in the construction of stationary equipment

e Chokoba 18A (MBA-LBA) — 25 ceramic fragments

11.6.2. Samples of coloured slips and pigments:

e Yabalkovo (EN) — 8 fragments with red slip (Ya_S.EN_018-025), from them 3 with white
(Ya_S.EN_019-021), 3 with dark (Ya_S.EN_023-25) and 1 with polychrome (Ya_S.EN_022)
painted decoration; 1 fragment with chequerboard decoration and white incrustation
(Ya_S.EN_009); 1 fragment, coated with red ochre(?) on the interior and supposed black
painting (Ya_S.EN_012);

e Constantia (EBA) — 4 fragments with red slip /Con_S_001-003, 012/;

e Galabovo (EBA/MBA) - 2 fragments with red slip /SMG_S.BA_028, 031/ and 1 fragment
with white incrustation (SMG_S.BA_027);

e Chokoba 18A (LBA) — 1 fragment with probable dark painting (Ch18A_S.BA_006).

It is supposed that some of these fragments are imports, which is subject to proof or rejection by
instrumental methods.

I1l. ARCHEOLOGICAL ANALYSIS - TECHNOLOGY AND CLASSIFICATION
Archeological activities are carried out in the field and in the lab.

Terrain work with specialists geologists include localization, mapping and testing of resourcing areas
for each of the micro regions included in the research. The places selected for testing are described,
photographed and mapped.

Study work

Work with collections of ceramic materials from the sites included in the research, was carried out in
three stages: selection of fragments, macroscopic description— and systematisation. It is performed a
technological and formal characterization of the ceramic fragments, from which are taken probes for
analysis. Collections are stored in the museums of Sliven and Haskovo, archeological base Sokol and
archeological base in the village of Mineralni bani, Haskovo district.

Selection. With purpose of obtaining adequate information from the investigations of fragments,
through which to reconstruct the cycle of ceramic production during the respective age, a careful



selection of the materials was done. All ceramic fragments were selected from secure archeological
contexts and so-called “closed complexes” — situations, undisturbed by later periods — for each of the
sites (Fig. 6).

Macroscopic description of ceramics. These fragments are characterized in detail in several aspects -
technology, formal classification and decoration. For each site, included in the first year of the project
is created a separated data-base (Tables 5-10). The compiled lists of selected materials are in MS
Word and Excel. Also pending is the compiling of a catalogue with data-base in MS Access.

Ceramic technology. Fragments are separated in technological groups on the basis of technological
attributes - wall thickness, clay fabric and temper, surface treatment. There are five basic groups of
inclusions in clay paste (fine and coarse sand, tiny rock particles, mica and organic fillers) as they are
described in concentration, visible in the fracture of the fragments. In the presence of additional
coating of the pots (slip or engobe), the description is on the basis of two criteria: colour and thickness
(fine, medium -thick, dense). Surface treatment is described as follows: unsmoothed, smoothed
(unevenly smoothed; well-smoothed); burnished (matt, polished in stripes, evenly), polished. The
surface colour and the colour of the fracture are defined with the help of Munsell Soil Color Chart.

Classification of ceramics. Samples are selected amongst individual fragments, which can be reliably
defined in terms of category, shape and size.

Analysis of decoration. A grouping has been done according to the technology of decoration, the
position of motives and compositions of decorative elements and the correlation between the last
technological and formal groups.

The documentation of the selected materials included their technological description, r graphic and
photo documentation (Figs. 7-40). The applied illustrations present information for ceramics’
manufacture of each object, its dating and cultural specifics.

Tests’ preparation for lab analyses. Selection is done, signing of the corresponding specimen, selection
of the most suitable method of analyses and choice of the most suitable place (surface) for preparation.

Macroscopic identification of mixtures. Types of temper. To define mixtures in clay mould, added by
potters, investigations are laid out the mineral component of ceramic artefacts. Mixtures are
characterized by a few criteria: size, shape, quantity and character. They are inorganic — minerals or
fragments of rocks, organic (traces from plants materials’, shells and bones) or anthropogenic, for
example “grog” (grounded fragments from already fired ceramic pots). Identification of organic
mixtures.

IV. Archaeometric studies
IV.1. Instrumental methods used in first year of the project.

1.1. Petrographic analyses. 33 thin cross sections are prepared, which are studied by optic microscopy
(Figs. 41, 42). This method is used to examine the mineralogical and microstructural composition of
ceramics.

1.2. Wet chemical analyses. This classical method is used to identify the macrochemical components
of clays, taken after testing of rooted areas and of clays, from which are manufactured ceramic pots
(chart 3,4).

1.3. Laser ablation inductively coupled plasma mass spectrometry (LA-ICP-MS) analysis. It examines
the concentrations of microelements and especially REE in analysed ceramics and in clay samples
[chart 3,4/.



1.4. Scanning electron microscopy. The method is used for identification of organic and inorganic
admixtures in the clay fabric (Figs. 43.2; 45).

1.5. X-ray diffraction analyses is used to obtain information on the variety of minerals and colorant
agents used in the preparation of coloured slips and in painted and incrusted decoration of vessels
(Figs. 43.3, 44).

1.6. Gas and liquid chromatography and mass spectrometry (organic residue analyses). Organic
residue analysis is initiated on a series of pottery samples from EN Yabalkovo, yet we are still
expecting the results.

IV.2.Institutions and laboratories

Sofia University “St. Kliment Ohridski” offered its facilities and laboratories for the realization of the
project, as follows:

e Laboratory for preparation of rocks and mineral samples for ceramic petrography — it is
equipped with a full set of crushing machines for sample preparation and separation of mono-
mineral samples.

e Laboratory for microscopic analysis — preparation of petrographic thin sections and analysis
with polarizing and electronic microscope and X-ray microprobe.

o Laboratory for x-ray diffractometry supplied with an x-ray apparatus TUR-M62.

e Chemical laboratory — performs chemical analysis of rocks and minerals through wet silicate
analysis

e Laboratory for Raman spectroscopy

e Laboratory for electronic microscopy

o LA-ICP-MS laboratory (in consortium with Geological institute at BAS)

o Centre of Archaeometry — coordinating organ between different labs, as well as between
members of the team of different scientific departments. Equipped with storage and working
rooms.

Apparatus for a fee is used for the following analyses: scanning electron microscope (Faculty of
Physics, SU), LA-ICP-MS (Gl at BAS), Gas and liquid chromatography (Faculty of Chemistry, SU).
All analyses are made by members of the team.

V. Interim results
V.1.Clays
Geochemical investigations of clays and ceramic fragments.

Clay sources analysed during the first year of the project are from the vicinity of the EN site of
Yabalkovo, from the land of Kasnakovo (in the valley of the Maritsa River), from the region of Sokol
(Sveti lliya heights), from the region of Chokoba (in the the Tundzha River valley) and from the
region of Gudzhova tell near the village of Madrets in the valley of the Sokolitsa River, north slopes of
the Sakar mountain (Fig. 2). The results are presented in diagrams from figures 46 and 47, which
summarize the details from Table 3. It is possible to define two groups of clays from the areas of
Sokol, Chokoba and Madrets, on one hand, and from Yabalkovo and Kasnakovo, on the other.

Clays from the first group (red dots) show higher contents of alkaline components (Na,0 + K,0).They
form a cluster, which is pulled towards the top of the diagram. The second group of clays marked in
green dots (Yabalkovo and Kasnakovo) is also similar in chemical composition and form quite a
“compact” cluster. It is obvious that clusters do not match (Fig. 47.1). The two groups vary
significantly in their chondrite-normalised REE pattern. The first group is characterized by a deep



negative Europium anomaly (Eu anomaly), due to the low contents of CaO (Fig. 47.1). Clays from the
second group, marked in green squares, are characterized by a shallow negative Eu anomaly, which is
result from the higher contents of CaO (Fig. 47.2).

V.2.Correlation clays - ceramic fragments

Geochemical analysis is made on 26 ceramic fragments from the sites of Galabovo, Constantia,
Chokobal8A and Madrets, all dating from the Bronze Age (Table 4).The results allowed the
distinction of a group of six samples (Con_S_007 to Con_S_ 012). All of them derive from
Constantia. No samples of clays from the region are taken (this will be a task for 2018). The chemical
composition of the fragments differ significantly from that of the others, expressed in the high
amounts of CaO (up to 17.91 %). This is not specific of clay rocks in the valley of the Maritsa.. The
total of the main petrogenic oxides in the six tests is quite low (up to 70%). It means that a high
amount of carbonate minerals is present in the clay (probably calcite — CaCQs). Higher contents of Sr
(up to 599 ppm) in these samples may be due exactly to this reason but it might also be a result of the
presence of the mineral Celestine, containing strontium sulfate (SrSO,). Another distinctive feature of
the six samples is the high concentration of REE, which are marked with green triangles in the figures
(Figs. 46.2; 47.3). Yet another is the existence of a deep negative Ce anomaly, which is not established
either in sampled clays or in any of the rest sampled pottery sherds. Beside this, the ratio of AL,Os to
SiO; in these tests separates them from both the fragments and the clays in the region (Fig. 46.3).

So far, we can assume that the six sampled vessels are not locally manufactured. Moreover, they do
not constitute a homogeneous group, thus a heterogenic origin cannot be excluded, i.e. if these pots are
imports in Constantia, they have been produced in different centres.

V.3. Pottery analysis
V.3.1. Galabovo (SMG_S.BA_031).

Two red-slipped fragments were analysed with XRD method. The results however show there is no
difference in the mineral composition of the coating and the clay matrix. The main materials are
guartz, muscovite and plagioclase (Fig. 43.3). Non-destructive Raman spectroscopy was applied for
control testing. The spectrum confirmed the results made by XRD. There are no visible peaks specific
for substance with crystal structure, which could have been used as a clay colorant. In some fragments,
even macroscopic, is seen difference in coloring in the cross-section, yet no boundary is observed in
the SEM image (Fig. 43). Thus, the colourng results most probably from the firing process. It is
concluded that the same clay matrix is used both for the slip and for the pot, yet in the former it is
purified in order to receive smoother and impermeable surface. Petrographic analysis was carried out
on a selection of pottery fragments, macroscopically divided is the following technological groups:

Group I-11 — fine and semi-fine pottery

From this group 11 thin sections were prepared and analysed under microscope (Fig. 41, SMG S.BA
001 to SMG S.BA 018). Analysis shows that rocky particles constitute ca. 90% of the fabric and the
remaining part is clay. Mineral particles are mostly from feldspar (plagioclase and potassium feldspar,
the latter is often identified as microcline) and quartz. White mica is rarely observed. The inclusions
are shown as mono-mineral fragments and more rarely as poly-mineral aggregates (rocky pieces).
Their size is irregular, as sometimes is above 2 mm. Their shape is predominantly angular which
shows that they are probably crashed rocky pieces, mixed with clay. Rounded grains (river sand) are
rare. No particular orientation of the inclusions is observed, however it seems that the larger ones are
concentrated in the inner part of the cross-section.

Group Il — semi-coarse pottery



The fragments of this group are from thick-walled vessels. Five thin sections are prepared and
analysed (Fig. 41, SMG_S.BA 020 to SMG_S.BA _024). The mineral composition of the fabric is the
same, however, the maximal size of the inclusions is larger (up to 4 mm) and polymineral aggregates
are more often present.

V.3.2.Yabalkovo

The investigations of ceramic fragments from Yabalkovo are made by X-ray diffraction phase
identification analysis (XRD).

The object of analysis is the white substance on four ceramic fragments — samplesYa_S.EN_009,
Ya_S.EN_019, Ya_S.EN_020, Ya_S.EN_021. In the first case the substance is used for incrustation,
and in the rest - for painting, applied over the slip of the vessels. The results show that the mineral
used in the preparation of the white pigment is calcite (CaCOg). It is possible that white marbles were
grounded as limestone (sedimentary rocks, built from calcite) most often are grey in colour. In one of
the samples (Ya_S.EN_019) is established also the presence of talc and clinochlore. These two
minerals are characteristic of altered ultrabasic rocks, i.e. they are much softer and probably that’s why
they have been a suitable substance for preparation of white paint (Fig. 44).

V.3.3.Chokoba 18.

The petrographic analysis is based on 11 thin sections prepared on ceramic fragments from Chokoba
18 (Fig. 42). As opposed to the Galabovo samples, the clay matrix is quite fine. The rocky and mineral
particles are with much smaller sizes. Rarely are seen such with size up to 2 mm and more. Another
characteristic is the predominance of metamorphic rocks and the mineral composition is as a whole
quite more diversified. Except quartz and plagioclase are established epidote particles and inclusions
from low metamorphic and altered volcanic rocks.

V. 3.3. Sokol

Research of spherical inclusions in the clay paste, macroscopically defined as looking like metal
nodules. Microscopic analysis showed that these inclusions have the shape of a sphere, 3to 6 mm in
size, with two clearly separated parts. The inner part seems like a core, which is quite harder and more
compact and has an outer shell, which is more fragile and with more porous texture (Fig. 45.1). These
specifications are seen quite well under scanning electron microscope (Fig. 45.2). With the help of
SEM/EDX analysis was created a spectrum for establishing the presence of chemical elements in the
central part and the periphery (Fig. 45.3-4). The analysis shows predominant presence of Mn and little
guantity of K and Ca. High contents of oxygen points to a manganese oxide. The inclusions are
probably present in the initial clay. If it is of Oligocene age, the chemical composition is easily
explained.

Oligocene age is known in geology for its manganese-bearing deposits. The manganese ore deposit
‘Obrochishte’ in NE Bulgaria is formed in Lower Oligocene sediments, and there manganese occurs in
the shape of concretions of different size. It may be supposed that due to the high temperature (up to
800 C) during the firing process, the manganese mineral has been melted down and today we are
seeing it as a slag-like nodule (Fig. 45.4). The periphery of the inclusions has a much more specific
and rich chemical composition (Fig. 45.3). Analysis of this content shows that it is for clay and it
probably is from the resource, used for the making of object.

VI. Data from archaeobotanical analysis

VI.1. Organic remains in clays
Tempering clay with organic fillers (especially plant remains) is of particular importance for the
prehistoric pottery production. Little attention has been paid so far to the botanical identification of the



organic temper. On the other hand, the analysis of fibre remains may produce valuable data for the
reconstruction of different ceramic recipes, as well as for the exploitation of natural resources.

The samples subject to analysis are studied by optical microscopy NOVEX (30x magnification).
Microphotographs are taken with a USB Digital Microscope (20x-200x magnification). Samples from
pottery fragments and burnt pieces of stationary household equipment are selected from several sites:
Yabalkovo, Chokoba, Sokol, Dana bunar 1. A list of the samples and the results of the study are given
in Table 11.

Yabalkovo. The studied material from the Early Neolithic settlement includes pieces of burnt remains
from house walls and stationary equipment. The observation revealed negative imprints of small
twigs, stalks and seeds.

The results demonstrate that in the preparation of the clay fabric are used mainly dry stalks of different
cereal crops (straw). Probably left accidentally after threshing, there were preserved also a few grains
mainly barley (Hordeum vulgare), einkorn (Triticum monococcum) and club wheat (Triticum aestivo-
compactum). Weeds are presented with brome grass (Bromus sp.) and annual meadow grass (Poa
annua) (Fig. 48, 4-6).

Sokol. Samples have been taken from the remains of burnt stationary equipment (bins and granaries),
excavated in the EBA layer of the tell (Fig. 45). Microscopic observations show high concentration of
organic mixtures, with a dominant presence of barley (Hordeum vulgare). Different parts of the ear are
added to the clay paste — grains, chaff, glume bases (Figs. 50, 51).

Dana Bunar. For the purpose of the project 28 ceramic fragments have been selected and studied
(Fig. 52). On the surface of three of them are identified negative imprints of barley grains (Hordeum
vulgare) and cereal chaff (Triticum sp.). The negatives of rye (Secale sp.) are found in two fragments
(Figs. 53, 54).

Chokoba. The investigated materials from MBA-LBA are from sites 18 and 18a. They include thick-
walled pottery fragments and pieces of burnt daub and remains of household equipment (Fig. 55).
During the firing process organic filler is partly or completely destroyed, leaving negative imprints in
the fabric. Daub pieces from Chokoba 18a contain mainly straw and cereal grains (Triticum sp.), as
well as small negatives from burnt chaff (Fig. 56).

Traces of plant remains were found on daub pieces and ceramic fragments from Chokoba 18. Daub
pieces contain imprints from einkorn (Triticum monococcum), emmer (Triticum dicoccum) and club
wheat (Triticum aestivo-compactum), barley (Hordeum vulgare), rye (Secale cereale) and brome grass
(Bromus sp.) (Fig. 57, 1-3). Again barley is best represented among the organic fillers. On the surface
of the ceramic fragments and in the fresh fractures is established the presence of club wheat, cereal
chaff (Triticum sp.) and barley (Hordeum vulgare).

The quantity of the investigated ceramic fragments and daub pieces from the different sites varies, that
is why it is difficult to make a final conclusion. The results show a dominant presence of admixtures
from different parts of wheat plants and barley.

VI.2. Mat and basket impressions on pottery bases

The impressions give information for the technique of pottery manufacture and especially for the
process of shaping and drying of pots prior to firing. The final results will be laid down in the PhD
thesis of M. Andonova. Here a brief summary of the preliminary analysis is given.

Object of this research are 27 samples of pottery bases, with imprints of mats and/or baskets from the
Chalcolithic layer of Dana Bunar 1 (Table 12). Two types of weaving techniques are presented:



open/faced simple twinning with circular orientation and plain/chequer weave with square orientation.
In circular items the passive elements, sourced from the centre, which initiated the weave, will be
called warp, the active elements, which are twined in intervals between warps and are coiled from the
centre towards the periphery — weft. In plaits with square orientation, passive elements will be called
ribs, and active elements — weft.

The bottoms with imprints of circular weaves were subject to defining of the minimum or maximum
possible diameter of the bottom and the weave. The minimal size was assumed according to the outer
preserved arc, formed by the coiling of the weft, when it doesn’t match the terminus of the pot base.
The maximum diameter is established when the terminus of the pot base is present; in both cases were
used graphic arcs for the establishment of the diameter.

In the macroscopic description of the types of weaves and elements casts were prepared from the
negative impressions with the help of dental wax, heated to a maximum of 300 C. After that, an
analysis with stereoscope and cold LED light was undertaken, as well as SEM images at low vacuum
conditions of two fragments of each type of weave.

Mats/baskets with circular organization. Most of the studied material from Dana Bunar 1 consists of
fragments or whole bases of ceramic pots with imprints of mats or baskets, made by open twining with
circular orientation (18 out of 27 samples). In several cases the centre of the weave is preserved, the
one that initiates the weaving: those are samples Ne, 3, 4, 9 and 16, as well as partially preserved
centre in Nel17 and 19. The cases, in which we can presume that the edge of the weaved object is
present, are rare — for example in Ne14 and 15b. Some observations allow the assumption that at least
in some case shallow containers made of plant materials were used in the process of shaping the body
of the vessels.

The dominant weaving technique is open simple twining, with one exception — bottom Ne6, which has
an impression from a weft-faced simple twining (Fig. 58.1). In the cases of open simple twining a
square centre is present with an even number of initial stakes, placed at right angle, from where the
actual stakes start, around which the weft strands are twined in a spiral.— Several samples demonstrate
the direction of weave — from left to right in the mark, which would be reciprocal in the original
weaved object. In almost all cases of circular weaves, the stakes are hidden from the coils of the weft
and thus their section and diameter remains invisible. The weft of all circular weaves is with circular
section, which allows the measurement of its diameter (Table 12). The diameter of the weft in almost
all of the samples varies slightly from 2 to3 mm, with one exception — Nel15b, where it is 5 mm.
Several weaves (i.e. Ne3, 4 and other, Table 12) are extremely regular and the size of the weft doesn’t
change, it keeps its value around 2 mm in diameter, with a constant, growing from the center to the
periphery, interval between the stakes. Others are not so precise and their wefts’ diameters vary, as
well as the interval between warps is irregular (e.g. Nel, 15 b).

Precisely the weft is the main evidence, allowing speculation about the plant materials chosen. It has
to be noted that no actual plant remains were recorded, but some of the impressions allow
extrapolation of the plant morphology. In the cases of wefts with lower diameter values of diameter,
with the help of stereoscope in combination with SEM images, there are clearly distinguishable
vertical grooves, parallel to one another (Fig. 59). These common morphologic features (section,
diameter, longitudinal ridges and grooves) of the leaf and/or stem, are in support of monocotyledonous
plants, whose leaves and stems have a circular transverse section and their epidermis is saturated with
parallel grooves along the leaves and the stem. Representatives of the monocotyledonous flora,
traditionally exploited in basketry, could be types from the families Poaceae, Cyperaceae, Juncaceae.
This list could be narrowed among those types, spread in the modern flora of the Balkans, in
comparison with the available paleobotanical data and ethnographic fieldwork data. In the case of



sample Ne15, the higher diameter (5mm), as well as the plain surface of the weft imprints could be
explained in many ways but it could also testify for the use of dicotyledonous plant with a circular
cross section. Those could be young twigs of similar diameter, chosen among several types of trees,
spread in the Balkan flora, from the families Salicaceae, Aceraceae, Fagaceaem Betulaceae,
Cornaceae, Malvaceae and other.

Plaited rectangular weaves.Without exception, these items are plaited in plain weave, where each weft
goes alternately over and under each warp rib (1:1). The weave is quite dense and compact, , with the
exception of fragments No21, 22, 24 and 27, where there is a greater distance between the ribs and the
weft is less compact. It has to be noted that fragments No20, 23, 25 have extremely well preserved
impressions of weaved structures (Fig. 60). The width of the weft varies between 5 and 11 mm in
those fragments and in several places a doubling of the weft is recorded with the purpose of
maintaining the desired width. All imprints represent flat cross-section and parallel grooves, again
characteristic for the monocotyledonous plants.

As with circular weaves, here too actual plant remains are missing, but only the imprints of epidermal
tissue of the plant leaves (Fig. 61). The transverse section of the leaf and its width, as well as the
pronounced distance between the grooves, could be in favour of the choice of broad-leaved plants, for
example from the families Typhaceae and Poaceae. Traces from rotation on the bottoms are not
present and this allows the assumption that the pots have been placed on the plaited structures in the
process of drying.

From a chronological point of view, the available evidence suggests that plaited weaves with
rectangular orientation are almost exclusively associated with Early Chalcolithic pottery, while the
impressions of circular mats/baskets are mostly on pottery from complexes dated to a later stage of the
Early Chalcolithic and the Late Chalcolithic. Whether this reflects a local/regional preference or it has
a chronological meaning, could be judged after comparisons of the data from Dana bunar 1 and those
from other Chalcolithic sites.

VI1.3. Identification of lipids

The testing of organic remains in cooking pots (so-called organic residue analysis) gives basic data for
their use. In the first year of the project, samples are given from Yabalkovo (EN) — 2 fragments
(Ya_S.EN_004 and 011). The results are positive. Gas-chromatography gives the presence of highly
molecular organic compositions, which identification with mass-spectral analysis is forthcoming in
2018.

IX. Conclusion of the intermediate results and perspectives for the development of the project

In conclusion of the report, it could be underlined that the work on the project is developing
successfully and the accumulation of the necessary empirical data is in an advanced stage. It is early
for interpretation. The main reasons are at least two — not all fields of the matrix are filled and not all
tests undertaken in 2017 have presented their results. In addition, the team foresees an expansion of
the scope of the work in several directions. There is now reason to doubt, that the chosen instrumental
methods, the stages of work and the pace of processing of the field information and so on, will not
lead to positive results.

Concluding the work made through the year, we reach the opinion, that it’s necessary its development
in two directions: 1) further research of those objects, which contain in themselves a potential for
diachronic (“vertical”) analysis within the stages of one era or between the different prehistoric ages;
2) increasing of the territorial range within the region with the attachment of new sites. With the
purpose of correlation the data with the neighboring territories is necessary the inclusion of data from



the western parts of the upper Thracian lowland; with East of Trace and Northwestern Anatolia; with
the Bulgarian seaside at East and with North Bulgaria (Central and Northeastern). Enlargement is
envisioned of the data base with the inclusion of information from the objects Nova Nadezhda,
Chavdarova cheshma (Simeonovgrad), Asag: Pinar (Kirklareli) and Hoca ¢esme, Troy and other. It is
possible the inclusion of data from the region the Marmara sea (Aktopraklik) and from the Black sea —
Sozopol and Kiten. The correlation of the data in north could lean on the ceramic from objects of the
sites north of Stara planina — for example Dzhulyunitsa — Early Neolithic (Veliko Tarnovo region) and
Belokopitovo — Late Bronze age (Shumen region).

“The expansion” of the project in those directions will be made in the established time and financial
constraints, object of Contract DN10/8 from 16.12.2016.
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Fig. 2. Upper Thracian lowlands with the sites included in the project
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Fig. 3. Outcrop clay deposits in the area of Sokol
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Fig. 4. Clay samples from the area of Yabalkovo
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Fig. 5. Clay samples from the area of Yabalkovo
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Fig. 10. Pottery sherds from Chokoba 18A. LN
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Fig. 13. Pottery sherds from Constantia, EBA



Con_S_015

Con_S_016

\

Con_S_017

Fig. 14. Pottery sherds from Constantia, EBA



\
— — — SMG_S.BA_001 e —— SMG_S.BA_002
%\ ‘ ' Q
~ i
~
N
— — — SMG_S.BA_003
— —— SMG_S.BA_004
|
/ \ A ¢
// S \ \ ) /
— — — SMG_S.BA_005 — — — SMG_S.BA_007

/1 /1 \
o — — SMG_S.BA_006 === == SMG_S.BA_010
AN
N
S
N
— — — SMG_S.BA_009

Fig. 15. Pottery sherds from Tell Galabovo, EBA - MBA
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Fig. 16. Pottery sherds from Tell Galabovo. EBA - MBA
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Fig. 17. Pottery sherds from Tell Galabovo. EBA - MBA
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Fig. 18. Pottery sherds from Tell Galabovo. EBA - MBA
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Fig. 19. Pottery sherds from Chokoba 18, MBA
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Fig. 20. Pottery sherds from Chokoba 18, MBA
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Fig. 23. Pottery sherds from Yabalkovo, EN



™ Ya_S.EN_017

5 cm Ya_S.EN_018

™" Ya_S.EN_019

Ya_S.EN_020

Fig. 24. Pottery sherds from Yabalkovo, EN
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Fig. 26. Pottery sherds from Chokoba 18A. LN
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Fig. 27. Pottery sherds from Chokoba 18A, LN
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Fig. 28. Pottery sherds from Chokoba 18A, LN
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Fig. 33. Pottery sherds from Constantia, EBA
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Fig. 34. Pottery sherds from Tell Galabovo, EBA - MBA
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Fig. 35. Pottery sherds from Tell Galabovo, EBA - MBA
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Fig. 36. Pottery sherds from Tell Galabovo, EBA - MBA
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Fig. 37. Pottery sherds from Tell Galabovo, EBA - MBA
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Fig. 38. Pottery sherds from Chokoba 18, MBA
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Fig. 39. Pottery sherds from Chokoba 18, MBA
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Fig. 41. Thin-section macrographs of pottery sherds from Tell Galabovo, EBA - MBA
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Fig. 42. Thin-section macrographs of pottery sherds from Chokoba 18, MBA
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Fig. 43.2. SEM image of sample SMG_S.BA_031
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Fig. 43. Archaeometric analyses of a red-slipped sherd from Galabovo
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Fig. 44. XRD analysis of white pigment from a white sherd (Ya_S.EN_019, top)
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Fig. 45.3. EDX spectrum and semi-qualitative analysis of the periphery zone
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Fig. 45. Archaeometric analysis of ‘inclusions’ ina a clay object from Sokol
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6. Close-up photo of stem imprints

Fig. 48. Organic inclusions in wall plaster from Early Neolithic Yabalkovo



10 cm

Fig. 12. Unfired clay feature with organic temper from Tell Sokol (EBA)



1. Partially preserved barley grain

3. Imprint of barley grain 4. Grain imprint

5. Imprints of chaff and a spiclet base 6. Imprints of chaff and grains

Fig. 50. Close-up images of organic inclusions in pottery and caly from Tell Sokol



6. Imprints of chaff and grains

7. Carbonized barley grain

Fig. 51. Close-up images of organic inclusions in the ceramics from Tell Sokol
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Fig. 52. Pottery sherds with grain imprints from Dana bunar 1
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Fig. 53. Close-up images of organic inclusions in pottery from Dana bunar 1



2. Blanks of decayed organic materials

Fig. 54. Close-up images of organic inclusions in the ceramics from Dana bunar 1
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Fig. 55. Pottery sherds from Chokoba 18 and 18A (MBA - LBA)
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5. Imprint of a rye grain seed 6. Imprints of grains and chaff

Fig. 56. Close-up images of organic inclusions in pottery from Chokoba 18
and 18A
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5. Grain imprint 6. Grain imprint

Fig. 57. Close-up images of plant organic inclusions in the ceramics from
Chokoba 18 and 18 A



2

Fig. 58.1. Fragment Ne6 - weft-faced simple twining; 58.2. Fragment Ne17 - open simpe
twining;

Fig. 59. Fragment Ne19, 1 and 2 - non-diagnostic cell walls of plant tissues;
3 and 4 - parallel grooves in the imprint of a leaf/stem of monocotyledon plant



Fig. 60. Plain weave. 1. Fragment N220; 2. Fragment Ne23

Fig. 61. Fragment Ne20. Parallel grooves on a flat-section leaf



Tabmuua 1 Couckk ¢bC CeNEKTUPAHU MPOOU OT KepaMUYHU (PParMEHTH 32 aHAIHU3H

OobexT No. Iepuon KonTeker 3atesexkka
SOBIKOBO Ya S.EN_001 PH Pos C c. 3, mn. 111, +6,60+6,40 MR
A6BIKOBO Ya_S.EN_002 PH Por Cl1 c. 15 m. 111, -2,40-2,45 MR HuIa 3amaiHoO OT Tpace ¢
XpOMEJIM U XaBaHU
SOBIKOBO Ya S.EN_003 PH Pos C c. 3 . 111, +6,55+6,35 MR
S6BaKOBO Ya_S.EN_004 PH PoB B c. 1A mn. II, nemoHTUpaHe Ha peauna OT KAMbHU
SIOBIKOBO Ya_S.EN_005 PH PoB Al c. 10, 1 tpace, . 11, -2,95-3,10
S6BIIKOBO Ya_S.EN_006 PH Pos Cl1 c. 15 o 111, -2,40-2,45 MR
SI6BIKOBO Ya_S.EN_007 PH Pos Cc. 1 mn. I, +6,50+6,37 MR
S06BIIKOBO Ya_S.EN_008 PH Pos Cl1 c. 15 o 111, -2,40-2,45 MR
S16BaKOBO Ya_S.EN_009 PH PoB Al c. 10, 1 tpace, . 11, -3,10-3,25 MR
slobnkoso | Ya S.EN_010 PH Pos Bl c. 1-2 mu. I, o -4,55 MR
SIOBIKOBO Ya S.EN_011 PH Pog B c. 4, tpanmes 2, w1 1I/1, +4,70+3,65 MR
Sd6wnxoso | Ya_S.EN 012 PH MK 2002; xB. K40, -1,55-1,62 MR2 yepBeHa 0Xpa
S6waxoBo | Ya S.EN_013 PH Pos Al c. 10, 3 tpace, . 1, -3,80 MR
S16BaKOBO Ya S.EN_014 PH Pos C c. 3 . III, +6,55+6,35 MR
sosnkoso | Ya_S.EN_015 PH Pos C c. 8 mut. II, +4,75+4,65 MR
SI6BIKOBO Ya S.EN_016 PH Pos Cc. 2 mu. 111, +6,86 MR
A6BIKOBO Ya S.EN 017 PH PoB Al c. 8 m. I1I, -2,50-2,80 MR; meTHO ¢ onoxkapeHu
— - JecTpykiuu (kpma?)
Sd6wnxoso | Ya_S.EN 018 PH Pos Cc. 1A . II, +6,70+6,55 MR yepBeHa aHroba
SI6BIKOBO Ya_S.EN_019 PH Pos A c. 6, +4,40+4,00 MR Osi1a pUCyHKa
Sd6wnxoso | Ya_S.EN_020 PH Pos A c. 6, +3,80+3,55 MR; +3,95+3,80; +4,40+3,40; 0sia pucyHKa
SI6BIKOBO Ya_S.EN_021 PH Pos Cc. 2, TT38, +6,20 MR / poB B c. 4 +4,80+4,70; Osi1a pUCyHKa
SA6BIKOBO Ya S.EN_022 PH Pos B c. 7, +3,80+3,70 MR; Pos C c. 2-3, +5,70+5,30; HOIMXPOMHA PUCYHKA
Sd6bnakoso | Ya S.EN_023 PH Por Al c. 10, o II1, -2,30-2,55 MR ThMHA/4epHA PUCYHKA
SI6BIKOBO Ya S.EN_024 PH Pos Bl c. 5, -4,18 MR; Pos CI, tpaniues 3, -4,18 MR THbMHA/4epHA PUCYHKA
S10BIKOBO Ya_SEN_025 PH Pos B c. 8, kB. MM47; +4,25+4,05 MR T},MHa/qepHa pHCyHKa
Yoxoba 18A|Ch18A_s.LN 001] KHPX 2009 r; xB. F43, Brom. ctp. - xunmiue, -2,20-2,40 MR
YokoGa 18A |Ch18A_S.LN 002 KH/PX 2009 r; kB. F43, BKOM. cTp. - xunwie, -2,20-2,40 MR
Yokooa 18A|Ch18A_S.LN_003| KH/PX 2009 r; xB. F43, Brom. cTp. - xunmiue, -2,20-2,40 MR
YokoGa 18A |Ch18A_S.LN_004| KH/PX 2009 r; xB. F43, BKOM. CTp. - x)unwie, -2,20-2,40 MR
Yokooa 18A|Ch18A_S.LN_005| KH/PX 2009 r; xB. F43, Brom. ctp. - xunmiue, -2,20-2,40 MR
Yokoba 18A | Ch18A_S.LN_006| KH/PX 2009 r; xB. F43, BKOM. cTp. - x)unmie, -2,20-2,40 MR
YokoGa 18A |Ch18A_S.LN_007| KH/PX 2009 r; xB. F43, Bkom. cTp. - kunuie, -2,20-2,40 MR
Yokoba 18A | Ch18A_s.LN_008| KH/PX 2009 r; xB. F43, BKOM. cTp. - x)unmie, -2,20-2,40 MR
Yokooa 18A|Ch18A_S.LN_009| KH/PX 2009 t; xB. F43, sma 2 - xwmuae, -2,40-2,60 MR
Yokooa 18A|Ch18A_S.LN_010] KH/PX 2009 t; xB. F43, ssma 2 - sxwmmie, -2,40-2,60 MR
YokoGa 18A |Ch18A_S.LN_011| KH/PX 2009 r; kB. F43, Bkom. cTp. - xunuie, -2,20-2,40 MR
YokoGa 18A |Ch18A_S.LN 012 KH/PX 2009 r; xB. F43, BKOM. cTp. - x)unwie, -2,20-2,40 MR




Tabmuua 1 Couckk ¢bC CeNEKTUPAHU MPOOU OT KepaMUYHU (PParMEHTH 32 aHAIHU3H

OobexT No. Iepuon KonTeker 3atesexkka
Yokoba 18A |Ch18A _S.LN_013| KH/PX 2009 r; kB. F43, BKom. cTp. - xunuie, -2,20-2,40 MR
YokoGa 18A |Ch18A_S.LN_014] KH/PX 2009 t; xB. F43, BKO. CTp. - *)mnmte, -2,20-2,40 MR
Yoxota 184 |Ch18A_s.LN 015 wmypx [?009 T KB F43,ama 3 -ummue, -2,00 MR
Yoxoba 18A | Ch18A_S.LN o016 Kmypx [2009 T KB F43, ava 3 - cmmme, -2,00 MR
Yoxoba 18A[chisa_s.iN 017] xmpx |P009 T KB F43,ama 3 -oxumime, 2,00 MR
Yoxoba 18A | Ch18A_S.LN o018 Kmypx [2009 T KB F43,ava 3 - xcmmme, 2,00 MR
Yoxoda 18A|chisa s.N o19] km/px 18.08.2009 r.; xB. F43, sima 1 - xunue, -2,40 MR
Yoxoba 18A|Ch18A_ SN 020| krypx [P00° T KB F43,sma 1 -sxcmuuee, -2,40 MR
Yoxoba 18A lchisa s.LN 021 KH 19.08.2009 r.; F43, sma 1 - sxunuie, C3 yact, 10 AbHO, -2,40-

_ _ 2.60 MR

Yoko6a 18A |Ch18A_S.LN_022 KH 2009 r; xB. F43, sima 1 - sxwmmmme, -2,50-2,60 MR
Yokooa 18A|Ch18A_S.LN 023 KH 2009 r; xB. F43, ama 1 - xwuie, -2,60-2,90 MR
Yoko6a 18A |Ch18A_S.LN_024 KH 2009 r; xB. F43, sima 1 - sxxwmmmme, -2,60-2,90 MR
Yokota 18A|Ch18A_S.LN_025 KH 2009 r; xB. F43, ama 1 - xwuie, -2,60-2,90 MR
Yoko6a 18A |Ch18A_S.LN_026 KH 2009 r; xB. F43, sima 1 - sxxwmmme, -2,60-2,90 MR
Yokooa 18A|Ch18A_S.LN_027 KU 2009 r; xB. F43, sama 1 - xwuie, -2,60-2,90 MR
YokoGa 18A |Ch18A_S.LN_028 KH 13-17.08.2009 r.; xB. E43, KH macr, -1,80-1,90 MR
YokoGa 18A |Ch18A_S.LN_029 KU 13-17.08.2009 r.; xB. E43, KH mnacr, -1,80-1,90 MR
YokoGa 18A |Ch18A_S.LN_030 KH 13-17.08.2009 r.; xB. E43, KH macr, -1,80-1,90 MR
YokoGa 18A |Ch18A_S.LN_031 KU 13-17.08.2009 r.; xB. E43, KH mnacr, -1,80-1,90 MR
Koncranuusa|  Con_S_001 PBE |1977r. TC/3II C79 1,50 WMMopT, Ha KOJIENO0
Koncranmus|  Con_S_002 PBE  |1978r. WE 11/118? 0,80-1,30 UMIiopr, Ha KOJeno
Koncranmua|  Con_S_003 PBE  |1977r. TC/3IT C79 1,50 VIMIIOpT, Ha KOIENO
Koncranmnus COH_S_OO4 PBE 6e3 curHartypa I/IM]’IOpT, Ha KOJIEIO0
Koncrannus Con_S_005 PBE 0e3 curnarypa WwmmopT, Ha KONIEIO
KoncTanmms Con_S 006 PBE CC1976r. 1,10 Hmmopt?
KoncTanmus Con_S 007 PBE 1978 r. 11/430 1,10-1,30 Hmnopt?
KoHcraHius Con_S 008 PBE  |0e3 curnarypa Hmmopt?
Koucranuus Con_S_009 PBE CC1976r. 1,50
Koncramumsa|  Con_S_010 PBGE  |1977r. C-IT 2,00-2,05
Koncranmusa|  Con_S_011 PBE  |1977r. TC/3IT C79 1,40
Koncramumsa|  Con_S_012 PGE  |6es curnatypa
Koncranmusa|  Con_S_013 PBE |K-JI 1976r. CCI20,35
Koncranumsa| Con_S_014 PBE |1977r. CT
Koncraumus|  Con_S_015 PBE  |1977r. TC/3IT C79 1,40




Tabmuua 1 Couckk ¢bC CeNEKTUPAHU MPOOU OT KepaMUYHU (PParMEHTH 32 aHAIHU3H

OobexT No. Iepuon KonTeker 3atesexkka
Koncraumus|  Con_S_016 PBE |CC 19761.D2 1,90
Koncranmus|  Con_S_017 PGE  |06e3 curnatypa
Koncranmus Con_S 018 PBE 0e3 curuatypa
Ic. v Moper]  ML_S_001 PBE__ |1998 r; I c1p. x0p., FO3
Ies6080 | SMG_S.BA 001 | PBE/CBE |II c1p. x. k8. K6 xumue
Ieis6oBo | SMG_S.BA 002 | PBE/CBE [l crp. x. kB. M8 xmwmie +0,20-0,03
I'sas60B0 | SMG_S.BA 003 | PBE/CBE |II ctp. X. kB. M6 xunumie
I'smb60B0 | SMG_S.BA_004 | PBE/CBE |lI ctp. X. kB. K6 *unniue
I'sas60B0 | SMG_S.BA 005 | PBE/CBE |II ctp. X. kB. M4 xunumie
I'sisboBo | SMG_S.BA 006 PEBE III ctp. x. kB. J/K4-5 mpTeka
I'sas60B0 | SMG_S.BA 007 | PBE/CBE |I ctp. x. kB. M8 xunuue +0,20-0,03
Ieis6oBo | SMG_S.BA_008 PBE  |IV crp. x. xumume Ne 2
I'sns6oso | SMG_S.BA 009 | PBE/CEE |II cp. x. kB. K6 sxumume
I'br560B0O SMG:S.BA:010 PBE/CBE |II ctp. x. kB. K6 sxunnie
I'sab60B0 | SMG_S.BA 011 | PBE/CBE |II ctp. X. kB. K6 )uinie
I'br660B0O SMG:S.BA:012 PBE/CBE |II ctp. x. kB. K6 xunnie
I'sns6oso | SMG_S.BA 013 | PBE/CEE |l cTp. X. kB. N8 unuuie
I'erp00BO SMG:S,BA:014 PBE IV crp. x. xxunume Ne 2 xB. N5-6
I'enp6oBo | SMG_S.BA 015 PBE  |IV crp. x. sumuime Ne 2
I'br660B0O SMG:S.BA:016 PBE/CBE |II ctp. x. kB. K6 xunnie
IeisboBo | SMG_S.BA 017 PBE  |UI ctp. x. kB. L6 )mimie
I'br660B0O SMG:S.BA:018 PBE/CBE |I ctp. X. kB. N8 sxunnuie
I'sns60Bo | SMG_S.BA 019 | PBE/CEE |l ctp. x. kB. M8 e +0,20-0,03
I'pap0080 | SMG S.BA 020 | PBE/CBE ] ctp. x, kB, K6 xpiuge
I'enp60B0 | SMG S.BA 021 | PBE/CBE JII crp. x. kB, K6 sxmmune
I'sns6oBo | SMG_S.BA 022 PBE IV ctp. x. sxummmie Ne 2 kB. N5-6
I'eis6oBo | SMG_S.BA 023 | PBE/CBE Il ctp. x. kB. K6 sxunnue
I'sis6oBo | SMG_S.BA 024 | PBE/CEE |l cTp. X. kB. M8 *)unume
I'eisboBo | SMG_S.BA_025 PBE  |IV crp. x. summime Ne 2 kB. N5-6
Ieiw6oBo | SMG_S.BA_026 PBGE  ]26. Il ctp. x. kB. M6 VIMIIOpT, Ha KOJIEIIO
I'ers6oBo | SMG_S.BA 027 PBE  [IIctp. x. kB. K8 HMIIOpT, Ha KOIENO
I'ems60B0 | SMG_S.BA 028 | PBE/CBE |H:AMa cursarypa Hmmopt
I'sas60B0 | SMG_S.BA 029 | PBE/CBE |II ctp. x. xB. K4 WMIIOpPT, Ha KOIENO
I'ems60B0 | SMG_S.BA 030 | PBE/CBE |H:AMa cursarypa Wmnopt
I'e1p00B0 SMGiS.BAi031 PBE/CBE |HsAMa curHatypa WwmmopT, Ha KOJIEIO
Yokoba 18 Ch18_S 001 CBE 18.0215-Q19,1,90-2,10 m R
Yokoba 18 | Ch18_S 002 CBE  |18.0253 - Q19,1,90-2,10 mR
Yokoba 18 Ch18_S_003 CBE  |18.0268 —Q23,1,70-1,80 m R
Yokoba 18 Ch18_S_004 CBE ]18.0166 —R19, 1,80-1,95mR
Yokoba 18 | Ch18_S 005 CBE  |18.0355-Q20, 2,10-2,20 m R
Yokoba 18 Ch18_S 006 CBE 18.0356 - Q18, 1,80-2,10 m R
Yokoba 18 | Ch18_S 007 CBE  |18.0359-QIl8, 1,85-1,95 mR
Yoxkoba 18 Ch18_S 008 CBE 18.0358 — P37, 0,75-0,85 m R
Yokoba 18 Ch18_S 009 CBE 18.0360 — 3amagHa gact Ha obekTa, 10 0,55 M 1moB.
Yoxkoba 18 Ch18_S 010 CBE 18.0361 —R19, 1,86-1,96 m R
Yoxkoba 18 Ch18 S 011 CBE 18.0362 — R29, 1,6-1,85 m R
UoxoGa 18A|Chi8A_S.BA 00| KBE  |2009 r; ke. DO - anva KBE




Tabmuua 1 Couckk ¢bC CeNEKTUPAHU MPOOU OT KepaMUYHU (PParMEHTH 32 aHAIHU3H

OobexT No. Iepuon KonTeker 3atesexkka

Yokoba 18A|Ch18A S.BA 002 KBE [2009 r.; ke. D9 - sma KBE

Yokoba 18A|Ch18A_S.BA_003] KBE [2009 r.; k8. D9 - sima KbE

Yokoba 18A|Ch18A S.BA 004] KBE [2009 r.; ke. D9 - sma KBE

Yoko6a 18A]Ch18A S.BA_005| KBE 2009 r.; k8. D9 - sima KBE; -5,05-5,15 MR

Yoxkoba 18A]Ch18A S.BA 006 KBE 23.06.2009 r.; kB. H40 - sima 1; ot HUBO 3acuuane 10 0,80 m




Tabmuua 2 Cnuckk ¢ mpoOu OT KOPEHHH HAXOAMIIA HA TIMHU

Ob6exT No. KonTekcr Koopaunaru 3abesexxka
[Ipodw, ohopMeH HETOCPEICTBEHO F0KHO TI0 , "
42°3'48.00"C
SIOBIKOBO Ya R 01 bT SI0BIKOBO; ; MPUOIU3UTETHO Ha OKOJIO 740- ['mrHa OT cTepriIHAaTa OCHOBA
- - 25°29'11.00"U1
750 M OT LIeHTpaTHATa YacT Ha 00CKTa
Tpogui, 0hopmeH HEMOCPEACTBEHO I0KHO 1O 42° 3'48.00"C CkajieH KbC — Ha OKOJIO 5 M H3TOYHO OT
S16BnK0BO Ya_R Ola nbTa SOBIKOBO; ; MPUOIN3UTENTHO Ha OKOJI0 740- , "
25°29'11.00"1 [TpobGa No. 1.1
750 M OT LIeHTpaIHATa YacT Ha 00CKTa
Cexrop Ceep (BJI2K); mpocTpaHcTBO OKOJIO U 42°03'50.95"C
#AowK0BO YaR_ 02 mexay xxwnima PH (mpubnmsurenHo k. M47) 25°28'39.07"1U [mina o crepiHara octora
A6baK Ya_R_03.1Quar | K H/rON 0Bk 42° 33237°C P
'BIIKOBO _R_03. apuepa, HemocpeACTBEHO OT €. AAGBIKOBO | 55057135 gguyg 030BeelIl IBSIT
42°3'32.37"C
S16BnKO0BO Ya_R_03.2Quar | Kapuepa, nenocpencrseno U/FOU ot c. 16b1K0BO , " ’KbnTeHukaBo-opaHKeB
- - 25°27'32.99"1
42°3'32.37"C
SA0B1KOBO Ya_R_03.3Quar | Kapuepa, nenocpencraeno M/FOU ot ¢. S16b11k0BO 2599732 99" 3eneH
42°3'32.37"C
S16BIIKOBO Ya_R_03.4Quar | Kapuepa, nenocpencreeno U/FOU ot c. A6b1K0BO CaeTIio3eneH KbM Osi
25°27'32.99"1
42°3'32.37"C
S16bIKOBO Ya_R_03.5Quar | Kapuepa, nenocpencrseno U/FOU ot c. S16b1K0BO 3eIeHUKaBO-CHBA CKaja

25°27'32.99"1

Caermiuiie Ha

Ha OKO0JIO 6,5 KM F0’KHO (CBhBCEM JIeKO foron3toddo)] 42°0'13.91"C ITomemenue No. 3, »146,056 M; xbiITa

HUMHTE, C. Ks R 01 . "

- - OT IIEHTpaJHaTa yacT Ha 00ekT SI0BIKoBO 25°30'7.55"U TJIMHA
KacnakoBo
BETHJIUIIC HA

Cae e Ha OKOJIO 6,5 KM F0’KHO (ChBCEM JIeKO roron3touno)| 42°0'13.91"C ITomemenue No. 6, »147,181 m;

HUM(OUTE, C. Ks R 01 o "

- - OT IIEHTPaTHATA YacT Ha 00eKT S10BIK0BO 25°30'7.55"U KBJITCHUKABA, TTO-CKAJIACTA

Kacnakoso




Tabmuua 2 Cnuckk ¢ mpoOu OT KOPEHHH HAXOAMIIA HA TIMHU

Ob6exT No. KonTekcr Koopaunaru 3abesexxka
Coxo S_R 01 Kapuepa ceBepH(; ;);p(;[e;;;ﬁ;: NpUOTU3UTETTHH 4226°o gg:fii;l:g —
Coxo S R 02a Kaprepa ceBepH(I)c (());pc;;;;:é: MPUOTN3UTEITHH 4226"032"?;)41 g‘"g A
Coxosl S R 04 CKaJIHM 00pa3iy OT Kapuepara CeBEpHO OT
- - CeJIoTO.
s | onpon | e st | e
Yoxoba Ch_R 02 M. OCcTBp KaMBbK, I[OCI\I;I:JJ:II;(T)emBOpqe CEBEPHO OT 422600 ;(l):gigg:g .
Yoko0ba Ch_R 03 M. OcTBp KaMBK 42260"3 égiggg CKaJTHU 00pa3iu
Yoko0ba Ch_R_04 HUCBHK XbJIM CEBEPHO OT OOEKTHTE 42260" ;8:;2;2:? CKaJIHU 00pa3iu
M per M_R_01 Kmicenixa 422600 8?:832;::? TJIMHA OT eCTeCTB;(I;IFII'/IIE)I(;?:IH B OCHOBaTa Ha
M per M_R_02 Kmicenixa 4212: (;)2;;);27(;1":]; rJdHA OT eCTeCT;z;IH?I;;(T)j)Hn, 3aI1aJgHo OT
JsanoBo Dy R 01 I0’KHO ITOJHOKHE Ha Kapuepara 42°2549.25'N CKaJTHHU 00pa3iu

26°02'12.82"E.




Tabnunua 3 Pe3yntaTu OT XMMUYEH aHaNU3 Ha MIMHU OT KOpPeHHU HaxoauLa (LA-ICP-MS 1 MOKbp CUIMKATEH aHanms)

Ya_R_01| Ya_R_0la| Ya R 02|Ya R 03.1|Ya R 03.2]Ya R 03.3[Ya R 03.4|Ya R 03.5|Ks_R 01|ks R 02|s_R 01| s_R 02|s_R 02a| s_R 03|ch_R 01|ch R 02|M R 01|M R 02
SiO2 42,27 59,85 62,92 52,88 49,95 51,65 49,83 54,49 62,55 53,44 69,24| 63,82 69,27| 69,87 60,39 61,89 66,85 65,92
TiO2 0,47 0,71 0,54 0,68 0,63 0,64 0,57 0,69 0,46 0,66 0,23 0,25 0,17 0,40 0,58 0,74 0,56 0,63
Al203| 14,38 20,92 19,38 19,39 18,70 19,03 17,25 20,27 12,76 15,66| 16,06] 20,20 18,81 17,33 16,33 17,83 15,09 17,77
FeO 3,36 4,64 3,60 4,69 3,77 4,40 3,59 5,07 2,78 4,00 1,74 2,20 1,43 2,44 3,65 4,41 2,64 2,21
MnO 0,11 0,05 0,11 0,06 0,08 0,04 0,06 0,06 0,11 0,11 0,02 0,08 0,05 0,06 0,10 0,12 0,09 0,08
MgO 1,60 0,64 1,18 1,77 1,43 2,82 2,08 1,54 0,72 2,66 0,60 0,92 0,59 0,73 1,41 1,48 0,92 0,72
CaO 18,14 5,35 2,29 6,76 9,89 5,48 7,96 3,83 9,93 10,91 0,46 1,23 1,15 0,56 1,81 1,10 2,58 2,60
Na20 1,49 4,03 1,91 2,30 2,39 1,54 1,57 2,18 1,07 1,06 2,38 2,35 2,76 2,67 2,85 1,20 1,71 3,30
K20 1,87 4,85 3,31 2,95 3,80 1,98 1,88 4,92 2,51 3,48 3,35 5,70 5,27 3,77 2,78 2,45 3,36 3,24
P205 0,27 0,49 0,46 0,50 0,48 0,54 0,49 0,49 0,20 0,22 0,10 0,22 0,20 0,10 0,14 0,10 0,71 0,24
cyma 83,95 101,55 95,71 91,99 91,12 88,11 85,28 93,54 93,101 92,21] 94,19] 96,96 99,70 97,92 90,05 91,32 94,50] 96,71
Ba 2494,49| 3420,73] 765,03 3743,70| 3452,75] 2569,57| 3168,21| 2934,53| 470,23| 637,27|318,85| 501,04| 446,60 477,64 450,41 492,86| 712,03| 643,64
Rb 63,45 157,03 162,03 131,35 145,84 103,64 111,94 204,94 127,31| 164,62
Sr 785,33 1244,27| 287,99| 1133,45] 1063,01 894,52 840,59 992,19 99,51| 119,18] 83,87 91,11| 101,26 114,71] 225,91| 143,58| 221,51| 298,98
Cs 4,45 5,86 8,12 16,16 4,07 27,36 23,24 5,98 13,291 15,60 4,25 6,81 6,28 3,22 2,18 5,51 3,58 2,70
Ta 0,68 0,78 1,44 0,78 0,78 0,71 0,72 0,74 0,98 1,14 1,86 2,17 2,43 1,21 0,51 0,96 0,88 1,17
Nb 11,22 13,36 23,34 11,99 11,76 11,78 10,85 12,76 10,35 13,35| 14,121 17,79 17,99 11,85 7,34 15,471 11,30| 13,55
Hf 4,17 6,38 5,54 5,64 5,17 4,52 4,76 5,64 4,70 4,07 2,92 3,27 2,67 3,27 4,16 6,78 5,00 6,02
Zr 168,59 244,62 231,84 210,71 204,33 187,62 171,13 205,34 178,13| 155,241101,69| 90,45 84,77| 125,16] 166,33| 268,11| 187,42| 232,02
Y 19,94 21,13 29,19 24,17 22,49 19,23 26,91 21,53 15,10 26,69 14,58| 20,74 17,801 19,55 19,69 29,57 20,68 21,10
Th 19,58 30,93 20,44 25,37 24,94 27,82 25,36 26,74 8,46 12,53 9,11] 11,01 10,02 9,14 13,13 12,87 10,01 9,44
U 3,86 6,64 2,49 7,77 16,23 10,61 8,96 6,99 2,79 2,10 2,13 7,09 3,40 1,71 2,51 2,68 2,86 3,45
Cr 45,94 47,39 69,56 31,04 30,74 33,17 34,68 35,72 81,54 94,33] 35,95| 38,52| <30.94| 47,37 55,01 112,80 62,04 62,34
Ni 16,06 <13.83 28,98 <12.87 <13.85 <9.78 <11.36 18,36 26,89 36,85|<10.93] <11.56| <11.0] 15,35 17,23 38,79 25,34| 13,67
Co 10,10 12,46 10,37 12,36 16,00 15,29 9,76 17,36 12,49 13,50 3,16 5,62 2,83 7,46 11,97 14,28 8,40 7,68
Sc 13,91 15,31 12,07 15,79 15,42 16,82 13,57 16,78 12,02 14,76 9,77 9,22 8,891 11,30 16,45 15,91 12,39| 12,74
\Y 105,61 188,47 96,21 160,59 161,28 160,92 143,86 168,89 86,16| 102,45| 40,87 62,23 27,791 69,86| 138,73| 121,42| 67,61] 68,15
Pb 47,74 77,8 35,46 82,62 85,19 80,58 80,32 84,4 23,2 26,21 31,70 89,69 84,96| 22,84 13,60 20,13| 20,23| 21,70
Zn 40,90 57,14 54,95 53,95 81,95 52,95 51,13 98,19 37,59| 80,14 24,22] 59,86 45,43] 36,00 48,56 60,24 79,19| 36,54
Ga 14,04 18,75 19,02 16,44 15,99 16,98 15,45 18,14 13,30 18,55| 15,79 24,74 24,36] 17,65 13,46 17,42 16,24| 17,47
Ag <0.37 <0.38] <0.37 <0.38 <0.39 <0.33 <0.36 <0.36] <0.44] <0.45] <0.38] <0.46] <0.41] <0.45] <0.28] <0.38] <0.31] <0.35
La 37,37 54,46 50,06 50,35 46,15 42,56 43,85 48,30 18,40 30,22 20,42| 26,19 24,17| 24,89 34,88 38,41 28,93| 25,98
Ce 66,10 100,36 92,41 88,95 83,58 78,67 75,63 89,59 41,91 62,59 41,16| 52,81| 49,07 49,39 65,51 77,611 57,36 55,80
Pr 7,46 10,71 10,50 9,63 9,33 8,70 8,82 9,80 4,46 7,04 4,53 5,98 5,60 5,70 7,36 8,57 6,74 6,32
Nd 27,24 38,39 38,58 35,94 33,25 31,95 34,12 35,72 16,40 27,01 16,49| 22,44 20,80 22,01 28,01 33,07 25,13| 24,87
Sm 5,08 6,77 7,06 6,45 6,17 6,05 6,32 6,72 3,63 5,42 3,17 5,14 4,15 4,37 5,30 6,61 5,35 5,12




Tabnunua 3 Pe3yntaTu OT XMMUYEH aHaNU3 Ha MIMHU OT KOpPeHHU HaxoauLa (LA-ICP-MS 1 MOKbp CUIMKATEH aHanms)

Ya_R_01| Ya_R_0Ola| Ya_R_02|Ya_R_03.1| Ya_R_03.2] Ya_R_03.3| Ya_R_03.4| Ya_R_03.5| Ks_R_01|Ks_R_02S_R_01] S_R_02|S_R_02a| S_R_03|Ch_R_01|Ch_R_02|M_R_01|M_R_02
Eu 1,17 1,73 1,37 1,70 1,68 1,47 1,66 1,65 0,71 1,101 0,68 1,11 0,85 0,95 1,08 1,35 1,00 1,06
Gd 4,25 5,40 6,06 5,00 5,17 4,82 5,32 4,88 2,81 532 3,09 4,16 3,69 3,94 3,96 5,89 4,19 4,70
Tb 0,54 0,69 0,93 0,67 0,70 0,62 0,74 0,73 0,48 0,74 0,44 0,63 0,63 0,58 0,58 0,88 0,59 0,67
Dy 3,43 3,82 5,00 4,21 3,68 3,49 4,60 4,19 2,94 490 2,57 3,87 3,39 3,41 3,36 5,24 3,48 3,76
Ho 0,75 0,72 1,00 0,84 0,80 0,65 0,85 0,73 0,60 0,91 0,46 0,69 0,60 0,58 0,68 1,04 0,69 0,71
Er 1,72 2,05 2,76 2,26 2,41 2,01 2,64 2,09 1,63 2,801 1,53 1,81 1,53 1,92 2,05 2,87 2,17 2,02
m 0,30 0,29 0,41 0,33 0,29 0,29 0,35 0,32 0,23 0,37 0,21 0,27 0,21 0,24 0,27 0,47 0,29 0,31
Yb 2,03 1,86 2,78 2,40 2,29 1,88 2,32 2,20 1,90 2,63] 151 1,69 1,62 1,74 2,08 2,78 1,98 1,99
Lu 0,30 0,31 0,43 0,32 0,35 0,27 0,38 0,35 0,28 0,38 0,18 0,26 0,23 0,24 0,32 0,44 0,31 0,29
Au 0,29 <0.21| <0.20 <0.16 <0.19 <0.16 <0.17 <0.13] <0.20|] <0.19| <0.16] <0.18] <0.19| <0.24] <0.13] <0.16f <0.15] <0.16




Tabnuna 4 Pesynratu oT xuMudeH ananu3 Ha kepamudau GparmeHTH (LA-ICP-MS u MOKBp cunukaTeH aHamus)

IKod Con_S _001f Con_S_002§Con_S 003§ Con_S 004§ Con_S 005§ Con_S 006g Con_S 007§ Con_S 008 Con_S 009f] Con_S 010§ Con_S 011j Con_S 012] Con_S_013f Con_S 014
— e —— — — — — — — — — — —
Si02 59,89 63,17 69,65 68,32 67,35 70,72 70,61 54,25 69,70 64,88 67,23 62,30 65,61 60,68
TiO2 0,94 0,74 0,58 0,68 0,70 0,55 0,10 0,09 0,11 0,11 0,13 0,26 0,71 0,91
AI203 20,21 19,09 14,58 17,06 19,42 15,58 2,15 2,64 2,33 2,37 3,19 5,09 17,59 19,33
jreO 6,14 5,33 3,10 3,43 4,18 2,85 0,07 0,13 0,09 0,09 0,13 0,26 3,67 5,30
IMnO 0,09 0,06 0,08 0,05 0,13 0,10 0,08 0,07 0,06 0,04 0,07 0,07 0,08 0,11
IMgO 2,43 2,34 0,74 1,25 1,93 0,89 0,08 0,35 0,10 0,10 0,15 0,15 0,95 1,28
ICaO 3,01 2,68 1,72 1,89 1,88 1,23 7,70 17,91 4,87 4,20 4,99 3,90 2,11 2,81
INaZO 1,63 1,65 1,05 1,99 1,95 1,18 6,69 8,33 5,15 4,12 4,14 1,99 1,63 2,29
IKZO 2,95 2,88 2,88 3,09 3,34 3,14 0,06 0,06 0,08 0,07 0,10 0,14 3,42 3,75
fP205 0,34 0,18 0,36 0,12 0,15 0,16 0,14 0,82 0,12 0,09 0,24 2,20 0,42 0,51
cyma 97,62 98,12 94,75 97,89 101,05 96,40 87,69 84,68 82,59 76,07 80,37 76,35 96,17 96,97
IBa 1273,55 829,01} 1138,92 594,69 921,92 989,75 633,29 1031,39 535,09 388,20 570,08 770,44 1300,43 1063,80
[0 118,95 116,78 101,97 102,45 142,78 115,29 364,69 396,56 302,95 263,82 217,40 151,91 126,27 105,76
Sr 269,50 201,63 199,18 174,36 289,00 196,20 388,34 599,92 353,84 318,08 468,62 701,86 273,75 375,68
ICs 11,67 6,21 3,85 4,99 8,24 5,12 53,96 32,17 29,96 20,78 12,17 9,89 4,11 3,56
Ta 1,12 1,01 1,09 0,86 1,09 1,02 12,39 6,16 5,90 4,64 2,88 1,90 1,20 0,85
INb 15,54 12,11 16,24 11,19 15,85 12,54 118,77 61,98 71,67 50,15 38,49 22,03 15,20 13,05
[ 6,57 4,39 6,30 4,64 4,93 3,96 64,82 23,36 36,87 21,99 14,86 10,14 5,75 5,10
Zr 254,83 173,87 247,70 173,82 194,70 165,72 601,69 279,15 522,75 396,37 383,67 310,10 218,41 199,17
Y 29,25 26,64 23,29 18,74 27,48 21,50 190,27 144,98 126,51 78,96 65,42 45,89 24,48 29,66
Th 15,73 10,94 10,54 7,87 18,43 11,74 94,81 58,66 53,66 37,16 37,82 19,78 17,12 12,33
ju 4,35 2,18 2,39 2,46 4,02 1,96 23,13 18,93 15,85 8,54 7,19 3,97 2,90 2,15
Icr 177,21 229,08 70,91 80,18 144,62 71,47 354,55 1061,89 249,51 252,58 216,83 143,32 82,77 75,35
INi 56,87 131,69 26,67 27,18 76,18 28,44 216,33 705,67 142,18 88,41 91,88 40,99 28,55 33,06
Ico 18,26 20,59 9,13 9,32 15,90 11,11 87,38 167,03 60,52 33,88 32,39 24,54 11,06 16,04
Sc 21,75 20,73 12,32 14,42 16,13 12,84 112,95 129,05 62,52 52,95 33,00 27,50 14,68 18,16
Y 151,21 132,54 88,29 101,34 111,19 71,24 358,17 414,23 301,82 238,28 215,53 173,34 104,82 176,57
IPb 28,30 22,00 20,47 18,33 41,06 25,49 131,91 84,91 90,39 65,00 65,65 42,66 19,75 17,49
Zn 84,34 88,53 55,56 58,06 74,83 53,66 286,21 344,60 236,24 138,65 141,99 124,73 52,99 65,37




Tabnuna 4 Pesynratu oT xuMudeH ananu3 Ha kepamudau GparmeHTH (LA-ICP-MS u MOKBp cunukaTeH aHamus)

Kod Con_S_001§ Con_S_002] w w Con_S_008f Con_S 009 Con_S_010§ Con_S_ 011} Con_S_012]} Con_S_013] Con_S_014
e — e —
Ga 17,92 17,81 14,21 14,87 19,59 16,26 121,55 108,87 79,16 62,54 43,23 30,19 19,41 20,25
Ag <0.67 <0.578 <0.54 <0.71 <0.656 <0.75 <8.80 <3.31 <3.55 <2.91 <1.73 <0.801 <0.57 <0.54
L2 39,05 31,11 29,86 22,71 40,27 29,62 203,22 118,31 132,89 92,58 93,57 51,02 33,58 36,11
ICe 73,68 61,52 66,99 45,86 76,23 85,67 235,66 153,76 191,24 147,77 155,36 95,69 68,11 74,30
IPr 9,05 7,36 7,25 5,19 8,41 6,73 67,08 39,15 39,25 25,95 23,52 12,48 8,08 8,38
INd 34,09 29,06 27,48 20,76 31,07 25,35 192,18 120,24 123,97 84,56 83,05 46,40 30,14 33,44
Sm 6,62 6,02 5,42 4,12 6,01 5,19 51,38 35,00 31,39 20,58 16,79 10,06 5,95 6,59
JEv 1,56 1,25 1,13 0,92 1,24 0,95 11,17 8,41 6,29 4,27 3,44 2,23 1,19 1,53
lcd 6,35 5,30 4,46 3,87 4,84 4,30 49,11 32,41 28,79 16,82 13,99 9,07 5,19 5,98
Th 0,83 0,81 0,67 0,54 0,79 0,63 7,43 5,38 4,42 2,57 2,15 1,40 0,68 0,86
Iby 5,04 5,06 4,01 3,27 4,79 3,62 49,78 32,24 25,58 15,06 13,02 8,11 4,24 5,13
IHo 1,06 0,95 0,79 0,74 0,90 0,83 9,92 6,86 5,46 3,26 2,59 1,75 0,81 1,05
Ier 2,92 2,62 2,33 1,78 2,85 2,20 25,76 20,40 15,77 8,74 6,37 4,98 2,48 3,22
Tm 0,42 0,41 0,35 0,26 0,38 0,33 3,79 2,67 2,16 1,33 1,05 0,69 0,35 0,44
Yb 2,67 2,57 2,25 2,15 2,78 2,27 29,00 19,77 14,92 9,58 6,66 5,49 2,25 3,07
fLu 0,39 0,42 0,32 0,32 0,39 0,31 4,01 2,89 2,27 1,38 1,15 0,68 0,33 0,46
Au <0.29 <0.15 <0.15 <0.18 <0.12 <0.21 <3.22 <1.37 <0.94 2,42 <0.59 <0.29 <0.24 <0.24
IPo 28,30 22,00 20,47 18,33 41,06 25,49 131,91 84,91 90,39 65,00 65,65 42,66 19,75 17,49




Tabnuna 4 Pesynratu oT xuMudeH ananu3 Ha kepamudau GparmeHTH (LA-ICP-MS u MOKBp cunukaTeH aHamus)

Kod ] Con_s 015] Con_s 016] Con_s 017} Con_s_018JSMG_S.BE 026JSMG_S.BE 027JSMG_S.BE_028JSMG_S.BE_029fSMG_S.BE_030JSMG_S.BE_031jM_S.BE-001 _JchisA sBE 001
Si02 67,54 69,81 71,45 67,77 64,48 61,86 64,41 64,59 63,92 61,37 55,83 64,45
TiO2 0,66 0,58 0,54 0,96 0,91 0,68 0,79 0,67 0,72 0,77 0,78 0,53'
Al203 19,08 18,32 16,92 20,54 17,77 19,57 18,29 17,02 21,77 19,09 15,77 l7,23|
FeO 4,17 3,40 2,88 5,78 3,63 4,48 5,42 4,76 3,75 4,32 5,35 3,89'
MnO 0,08 0,07 0,06 0,14 0,14 0,08 0,08 0,10 0,07 0,07 0,11 0,09'
MgO 1,16 0,99 0,92 1,52 1,14 1,43 2,49 2,42 1,18 1,82 3,99 2,07
CaOo 1,92 1,70 1,24 1,74 2,50 2,36 3,37 5,03 2,19 3,43 7,05 1,71
Na20 1,58 1,80 1,42 1,50 2,16 1,63 2,18 1,57 2,72 1,39 1,29 2,84
K20 2,87 3,21 3,18 2,08 2,80 4,07 2,66 2,69 3,21 3,51 2,87 3,204
P205 0,23 0,21 0,15 0,17 0,28 0,56 0,17 0,13 0,15 0,20 0,26 0,27
cyma 99,29 100,09 98,75 102,20 95,83 96,73 99,85 98,98 99,69 95,96 93,30 96,291
Ba 757,46 835,74 897,11 787,43 1052,88 2222,10 678,25 578,52 620,67 822,42 818,02 732,93'
Rb 123,73 113,03 123,08 88,11 118,16 167,71 97,34 103,35 135,08 123,27 114,71 98,28'
Sr 183,84 218,99 199,49 143,79 302,90 403,73 436,83 207,66 215,38 224,57 265,67 223,09'
Cs 4,95 4,58 5,60 5,54 3,78 6,92 4,70 4,34 4,67 6,42 6,89 2,87
Ta 0,90 0,88 1,19 0,91 1,74 1,23 0,84 1,00 1,71 1,02 0,77 0,41
Nb 13,48 12,56 13,07 13,56 18,95 15,98 11,50 11,98 19,03 14,09 11,15 6,81
Hf 7,48 4,88 5,10 6,34 8,40 6,10 4,90 3,56 6,71 4,97 4,22 3,92
Zr 286,41 188,09 184,48 243,71 326,52 222,28 186,64 125,75 241,88 183,09 168,68 145,83'
Y 25,97 23,46 21,26 40,05 33,88 23,87 24,57 22,81 27,38 26,55 23,56 19,98'
Th 12,99 14,94 12,42 10,58 13,69 26,56 11,55 12,18 13,13 12,69 10,10 10,38}
U 2,74 2,38 2,58 2,30 4,78 7,44 2,57 1,52 4,17 2,97 1,95 2,05
Cr 107,27 87,27 56,51 101,99 79,36 74,12 118,04 238,94 73,69 107,50 395,68 52,894
Ni 44,70 25,48 27,46 44,99 27,81 34,36 55,55 184,20 29,05 42,86 243,59 27,44
Co 11,95 10,50 9,20 18,46 14,75 13,83 19,77 20,60 8,44 16,54 24,40 12,54
Sc 15,31 12,02 12,45 21,45 14,62 18,64 20,23 17,47 14,95 17,35 21,86 15,76
Vv 112,22 94,02 80,13 163,20 104,85 132,96 181,76 105,45 89,26 128,36 130,57 124,32
Pb 21,46 37,47 24,16 13,54 23,38 60,17 31,11 26,07 20,74 20,9 26,09 17,62
Zn 59,18 46,92 57,26 73,54 70,05 67,73 97,07 76,46 199,61 82,56 96,83 76,35




Tabnuna 4 Pesynratu oT xuMudeH ananu3 Ha kepamudau GparmeHTH (LA-ICP-MS u MOKBp cunukaTeH aHamus)

Kod ] Con_s 015] Con_s_016] Con_s 017} Con_s 018JSMG_S.BE 026§SMG_S.BE 027JSMG_S.BE 028JSMG_S.BE 029fSMG_S BE 030§SMG_S BE 031IM_S.BE-00L HChlSA_S.BE_OOlI
Ga 19,35 18,34 17,90 21,61 19,00 19,06 16,80 17,39 24,50 20,70 17,51 14,30,
Ag <0.61 <0.43 <0.55 <0.54 <0.43 <0.35 <0.42 <0.47 <0.45 <0.40 <0.60 <0.44
La 37,33 37,45 29,98 42,70 42,74 41,93 31,23 30,21 36,49 35,46 27,64 27,194
Ce 74,50 72,01 57,63 96,07 91,60 78,55 63,17 60,16 66,76 71,33 57,99 53,44
Pr 8,78 8,08 6,82 10,27 10,24 9,09 7,27 6,65 8,39 8,24 6,63 6,06)
Nd 33,78 30,49 25,88 41,47 39,80 33,74 28,87 25,13 32,38 31,13 25,73 23,12
Sm 6,77 5,86 4,61 9,16 8,02 6,00 5,90 5,08 6,18 6,16 5,60 4,62
Eu 1,23 1,11 0,93 2,00 1,64 1,31 1,24 1,02 1,26 1,37 1,14 1,06
Gd 5,78 4,84 4,44 8,10 6,91 4,94 5,33 474 577 5,39 4,32 4,07
Th 0,83 0,73 0,59 1,19 1,00 0,73 0,72 0,68 0,81 0,79 0,66 0,53}
Dy 4,93 4,41 3,59 7,27 6,28 4,26 4,37 3,64 5,15 4,54 4,30 3,52
Ho 0,96 0,88 0,72 1,45 1,14 0,85 0,89 0,88 0,90 0,93 0,82 0,66)
Er 2,95 2,37 2,30 4,15 3,54 2,33 2,79 2,50 2,74 2,82 2,23 2,01
Tm 0,38 0,34 0,29 0,58 0,48 0,31 0,35 0,36 0,39 0,40 0,38 0,30'
Yb 2,61 2,34 2,18 4,11 3,17 2,50 2,36 2,00 2,48 2,46 2,45 2,09'
Lu 0,38 0,35 0,28 0,61 0,45 0,40 0,35 0,31 0,40 0,41 0,33 0,30'
Au <0.23 <0.11 <0.19 <0.16 <0.15 <0.16 <0.16 <0.23 <0.18 <0.13 <0.15 <0.20§
Pb 21,46 37,47 24,16 13,54 23,38 60,17 31,11 26,07 20,74 20,90 26,09 17,62




Tabmuua 5 MakpoCKOICKO ONMMCaHUe HAa TEXHOJIOTMYHUTE XapaKTePUCTUKH Ha CEJICKTUPAHUTE 32 aHAJIN3 KepaMU4HU (parMeHTH oT 00ekT S0bakoBo. PH

pa3mepu (cM.)

TEXHOJIOrMYHHU XaPAKTePUCTUHKH

npuMecH
max
Ne d UBAT NOB. o0p. mos.. anro6a | anroda ApeSHN
d max] ne6. | uBAT HOB. BBHH o0p. MOB. BBH TecTo dun ennbp opranuk JiomM
ycTue BbTpe BbTpe BBbH BBTpeE kambuer| ciona
CTeHa nsacbK | msachk a a
cBeTIoKadsiB, 0EXO! ceeokadss, 3arJiajieHa, clie, CcKa MHOTO MHOTO epe
BETII SIB, B riajieHa, Clean HH uepeH
Ya_S.EN_001 GexoB A 3arnajeHa ¢una ¢buna ¢uHo - - HHCKa HHCKa p
= - 7,5R6/4 OT U3TbCKBAHE KOHII. 10YR3/1
10YR6/6 KOHII. KOHII.
ceTIokadsB HHCKa MHoro THMHOCHE-
Ya_S.EN 002 - 3arazaeHa OTYyIeHa ¢buna - ¢buno - - - HHCKA yepeH,
= - 7,5YR6/4 KOHII.
KOHII. 7,5YR4/1
CBETJIOUEPBEHNKABO- | CBETIIOUEPBEHNKAB cpenia MHOI'O MHOI'0 TBMHOCHBO-
H
Ya_S.EN_003 Kabss o-kadsB 3arnajeHa 3arnageHa ¢una buna dbuno forilu - - HHCKA HHCKA kadsB
5YR5/6 5YR5/4 ' KOHII. KOHII. 10YR4/1
4epHa
R — FEMHOCHE no0pe 3arnajieHa, HoGpe cpea MHOT'O MHOT'O ChpLIEBHHA,
Ya_S.EN_004 ’ ’ ’ CIIe/I OT HHa uHA UHO - - HHCKA nucka | kadesu uBMIM
a_S.EN_00 10YRS5/2 10YR4/1 " e ¢ ¢ KOHIL ¢
H3IbCKBAHE KOHII. KOHII. 10YR3/1
7,5YR5/4
3arnajeHa 3arnajeHa cpenHo HMCKa HHCKA THMHOCUB
Ya_S.EN_005 13 06 7,5YR3/2 7,5YR3/1 AeHa, AeHa, puma | P dumo - - -
= - M3IIbCKaHa M3IIbCKaHa nebena KOHII. KOHII. 7,5YR3/1
TBMHOCHBA
ChpLIEBHHA,
OCUB-4YepeH, | ThMHOCHB-YEpeH, |mo0pe 3ariajaeHa nobpe cpenHa wHoro wroro 6exoBo-KkaheBH
THEMH - , - s X .
. WHA WHA UHO - - HHCKa HHCKa
Ya_S.EN_006 7,5YR3/1 7,5YR2,5/1 M3JIbCKaHa 3arjajeHa ¢ ¢ ¢ KOHII. o o HBMIIA
KOHII. KOHII.
t t 10YR4/1
10YR5/2
Ha TeTHA - 0€XK0BO-
CHMBH U o MHOT'O MHOT'O o
ceeTokadss cpenno | cpenno | cpenna HHCKa cuBo-KadsB
Ya_S.EN_007 CBETIIO0EKOBH noOpe 3armagena|  3armagena ¢una pel e pelt - HHCKa HHCKa
— - 5YR5/4 nebena ¢bumHO KOHII. KOHII. 7,5YR5/2
7,5YR5/2 KOHII. KOHII.

7,5YR6/3




Tabmuua 5 MakpoCKOICKO ONMMCaHUe HAa TEXHOJIOTMYHUTE XapaKTePUCTUKH Ha CEJICKTUPAHUTE 32 aHAJIN3 KepaMU4HU (parMeHTH oT 00ekT S0bakoBo. PH

pa3mepu (cM.)

TEXHOJIOrMYHHU XaPAKTePUCTUHKH

max npuMecH
Ne d UBAT NOB. o0p. mos.. anro6a | anroda ApeSHN
d max] ne6. | uBAT HOB. BBHH o0p. MOB. BBH TecTo dun ennbp opranuk JiomM
ycTHe BBTpE BBTpE BBH BBTpeE kambuer| ciona
CTeHa nsicbK | mschk a a
cBeTiIoKadsBo- MHOro
6€)KOB Ha TBMHH CI/IBO-6€)KOB Cpe€aHo CpeaHO cpeana HHCKa YEpEH
Ya_S.EN_008 nersa 7,5YR6/4 10YR5/2 saranena saranena nebena | dumo | xomw. HZICK"‘ xomn. | 7,5YR25/1
7,5YR3/1 KOHIL.
Ka(sABO-CUB cuBo-Kads, 3arajeHa cpenno | cpenna MHOTo MHOTO ThMHOCHB
Ya_S.EN_009 0,9 GexoB AeHd, 3arnageHa ¢una ¢una bea PeA - - HHCKA HHCKa
= - 7,5YR5/2 H3TbCKaHa ¢buno KOHII. 10YR4/1
10YR4/2 KOHII. KOHII.
kahss TEMHOKA(AB 3arajeHa cpenno | cpenna HHCKA MHOTO "ICPBCHHKAR
Ya S.EN_010 75YR5/3 7,5YR4/2 I/lam,cz;aﬂz; 3arnageHa ¢una ¢una (Ii))nio foril <o - - HHCKa 5YR5/6
' 7,5YR3/2 t t KOHIL, 5YR6/3
Ya S EN 011 20 11 TLMHOKa(bf{BO-CI/IB TbMHOCUB 3arjajacHa, saraTenHa (bm-[a (bm-[a cpeaHo cpenna HHCKa 1]:[:2]1;2 _ 1]:[:2]1;2 TbMHOCHUB
- = ' 10YR3/2 10YR3/1 H3TbCKaHa A ¢unO KOHII. KOHII. 10YR4/1
KOHII. KOHII.
YEPBCHUKABO- TBhMHOCHUBO-
cuBo-KadsB OXpOB 3arvajena, Cleau i i cpenro | cpenna ) HHCKa i HHCKa kass
Ya_S.EN_012 0.8 10YR4/2 10R4/8 OT U3TbCKBAHE sarazena ¢buHO KOHII. KOHII. KOHII. 10YR4/1
10R3/6 10YR4/2
Ya S.EN 013 cuBo-KasB ) ) ) 6 cpenHa HHUCKa mroro mroro mroro 7 5YR4/2
a S.EN_ 10YRS/2 OTYyIEeHa 3arnajeHa rpy6o omL. conL HHCKa HHCKa nucka |xadses 7,
KOHII. KOHII. KOHII.
Ya_S.EN_014 Kag Kagss 3arnajeHa 3arnajieHa rpy6o fheka - cpenna 1::21:;) fneka TBMIOCHBEO
—>-EN_ 7,5YR5/2 10YR4/2 A A 24 xomm. | womm. comg | ot |xadhmn 7.5YR3/2
Ha METHa YE€PEH,
CBETJIOKBJITCHUKABO:! 3arTazeHa cpenna cpena MHOTI'O MHOTI'O HICKA yepen
Ya_S.EN_015 6ex0B OTYyIeHa bessenstrich - - - rpy6o omL oHIL HHUCKa HHUCKa - 75YR2,5/1
7,5YR3/1 KOHII. KOHII.

75YR7/4




Tabmuua 5 MakpoCKOICKO ONMMCaHUe HAa TEXHOJIOTMYHUTE XapaKTePUCTUKH Ha CEJICKTUPAHUTE 32 aHAJIN3 KepaMU4HU (parMeHTH oT 00ekT S0bakoBo. PH

pa3mepu (cM.)

TEXHOJIOrMYHHU XaPAKTePUCTUHKH

max npuMecH
Ne d UBAT NOB. o0p. mos.. anro6a | anroda ApeSHN
d max] ne6. | uBAT HOB. BBHH o0p. MOB. BBH TecTo dun ennbp opranuk JiomM
yerue BbTpE BbTpE BbH BBTpE kambuer] cmona
CTeHa mchbK | MAChK a a
MHOT'O
4YepeH YEePBEHUKABO-JKBIIT| ) ) cpenna | cpenna ) ) kadsB 7,5YR4/1
Ya_S.EN_016 10YR2/1 5VR6/6 3ariaieHa 3arjaaeHa rpy6o omL. onLL HHCKa 5VR7/6
KOHII.
BTOPUYHO Iopsit BTOPUYHO Iopsit cKa P— cKa P — o 0T0
Ya_S.EN_017 2,5YR5/8 2,5YR5/8 - - - - rpy6o 2‘;: fo i ':;HK - foﬂﬂ B pfggs /g Pt
10R5/6 10R5/6 t t t t
Ya S EN 018 YEPBEH YUEPBEH 3arjaacHa, CJICIu - - q:)I/IH q:)I/IH q:)I/IH 1:::0;2 MHOTO qepBeHO-Ka(bﬂB
—> =R 2,5YR4/8 10R5/6 or mamexpane | PR 2 2 ° ¢ Hmera 2,5YR5/6
KOHII. KOHII.
Ya S EN 019 08 YEPBCH YEPBCH 3arjajacHa, CiIcanu e — (1) cpenna _ _ _ MHOTO TbMHOCHUB
= = ' 10R4/6 2,5YR5/6 OT U3ITbCKBAHE riaen HHa puna puno KOHII. I:{i::;a 7,5YR4/1
MHOT'O MHOT'O cnBa
0,6' YEPBECH YEPBECH 3arjiaacHa, CJICIu cpeaHa CbpIICBHHA,
. 18, - -
Ya_S.EN_020 851 075 10R5/8 10R5/6 ot mambckpane | o oAcHd R I B I fmeia 2,5YR4/1
KOHII. KOHII. 5YR6/4
Ya S EN 021 YEPBCH Ka(bﬂB 3arjajacHa, CiIcanu e — (l) a HHCKa _ B B MHOTO TbMHOCHUB
=N 10R4/8 7,5YR4/2 OT H3ThCKBaHe raaet i L B i‘;;‘;a 75YR4/1
TBMHOCHB,
Ya S.EN_022 16 0,55 aepsen "epeet JArNANCHa, CICIHY ) - aera bun bun bun tuera - - - 1::01:0 ’I“’Hiﬂ;’;?m'
= = ' 10R5/8 2,5YR5/6 OT M3TbCKBaHE a a a ° KOHII. cxa &
KOHILI. 10YR3/1
10R5/8
Ya S EN 023 YEPBECH CBETJIIOYEPBCH 3arjiaJicHa, CJIcan 3armancHa (1)]/1}-13_ (1) (1) MHOTO _ MHOTO MHOTO ThbMHOCHB
=N 10R6/6 2,5YR6/6 OT H3ThCKBaHe A ma o mwcka fmeka - rmeka 7,5YR3/1
KOHII. KOHII. KOHII.




Tabmuua 5 MakpoCKOICKO ONMMCaHUe HAa TEXHOJIOTMYHUTE XapaKTePUCTUKH Ha CEJICKTUPAHUTE 32 aHAJIN3 KepaMU4HU (parMeHTH oT 00ekT S0bakoBo. PH

pa3mepu (cM.)

TEXHOJIOrMYHHU XaPAKTePUCTUHKH

max TPAMeECH
Ne d UBAT NOB. o0p. mos.. anro6a | anroda ApeSHN
d max}| ne6. | uBAT MOB. BBH 00p. NoB. BbH TECTOo dun ennbp opranuk JIOM
ycrue crena BbTpe BbTpe BbH BbTpe kambuer| ciona
nAchbK | NACLK a a
MHOTI'0 MHOI'0 MHOI'0
Ya S EN 024 YUEPBEH YUEPBEH 3arjiaJicHa, CjIean (l) (l) (l) TBbMHOCHB
. 3ariajcHa Ha Ha WHO HHUCKa - - HHCKa HHCKa
= - 10R4/8 10R5/6 OT U3TBbCKBAHE A 5YR4/1
KOHLI. KOHLI. KOHII.
MHOT'O MHOT'O
Ya S EN 025 20 08 YEPBCH CBCTJIOYECPBCH 3arjiajacHa, Clieau e — (1) a (1) (1) HHCKa CUB
. y 3arI 'H W H HNHa HHO HHCKa - - HHUCKa
- - 10R5/8 2,5YR6/6 OT U3JIbCKBAHE A KOHII. 5YR4/1
KOHII. KOHII.




Tabnuua 6 MakpoCKOIICKO ONMCaHNE HAa TEXHOJOTHYHUTE XapaKTEPUCTHKHI Ha CEICKTUPAHUTE 33 aHATIN3 KepaMU4HU (pparMeHTu oT 00ekT Yokoba 18A. KH

pa3mepu (cM.) TeXHOJOTHYHH XaPaKTePUCTHKH
npuMecH
d max
Ne I d Jae6. || uBsr nos.. | uBsT noB. | o0p. noB o0p. noB. Janro6aj anroda H3MU4Ya
yer fd max P P rectol gun | exnp Apednu | eapu opratu JIOM yKpaca
ABHO | cTeH BBH BBTpE BBH BBTpE BbH [ BbTpe kambue fkambull cmonal  ka He
ue MACHK | NSICBK
a Ta era
HEpaBeH, HEepaBeH,
sarnaznena, | sarmazesa,
TBMHOCHB, | TBMHOCHB, €IHOJIETIEH,
M3IThCKaHa Ha |u3Ibckana Hal CpenHo HHCKA,
Ch18A S.LN] xyma | 18 0,6 | cuBo-xadss | cuBo-kadss ODH3OHTA ODH3OHTA ¢una ¢una (]1)) Ho cpenna | nucka kadsB CpemHo
— XOPH30HTAIIH | XOpH30HTAIH UH IYTUTA
001 5Y3/2 5Y3/2 EHBH . EHBH . Y 7,5Y4/6
5Y4/2 5Y4/2 " "
penedHa JIeHTa,
PaBHOMEPHO
PaBHOMEPHO C IUIMTKH KOCH
KOHHMYHA cuBo-uepeH | CHBO-YepeH JArIANCHA, 4 taena cpenHo MHOTO cAHonCIIeH, SMUYKH U
Ch18A S.LN 28 0,8 U3IbCKaHA > | ¢una ¢buna Bucoka | HuCKa TbMHOKa(sIB
— HaHuIa 10YR3/2 10YR3/2 MAaToBO buno HHCKA BpPA3aHU JIMHUH
002 HEPaBHOMEPH 10Y3/4
o M3IThCKaHa BBPXY JI0JIHATA
[OJIOBHHA
3arnajieHa, TPUIIETIEH,
TBIOOKA cuso-uepent | cupo-uepen |mimpcxana mal| 2o cpenHo HHUCKa, | 4YepeH c Be
Ch18A_S.LN 12 0,7 P P paBHomepHo | ¢una | mwrbTHA P Bucoka | nucka ’ P 1106po
— Kyrna 10YR3/2 10YR3/2 | xopuzoHTans ¢buno wymm | mno-cBeTn
003 M3ITECKaHa
1 MBHIH MBHIN
HEepaBeH,
PaBHOMEPHO
IBIGOKA e, papet, PABHOMEPHO | * ) anera, | epeano | cpemno |epenro eAnoAenen Hab0XKIaHus
Ch18A_S.LN . 0,5 | cuBo-uepen | cuBo-uepen | sarmanena u ATOBO ’ z6e . Ie): Gona g) o | Brcoxa | mucka yepen 7,5YR] mo6po o IbeoMa
— KyII MaroB At 71 UH IO [PEJIOM
004 Y 5Y3/185Y7/]  5Y31 WATBCKaHA A a 31 P
) U3ITbCKaHa
TpUIIENEH,
pernedHa jeHTa
kadss, c aBe
3armajena, | paBHOMEPHO wepero C IUIMTKH KOCH
THMHOCHB | THMHOCHB |wu3nbckaHa Ha| 3aranzena, | cpeaso | cpenno [cpenno HHCKa, AMHYKH 1
Ch18A S.LN{ manuua 0,7 o o Pel PEHON 4 coka cpenHa kapaBu cpenHo
— 2,5Y4/1 2,5Y4/1 XOPHU30HTAIH MAaToBO nebema | mebema | duno Y TUTH B H BE BPSI3aHU JIMHUY]
005 1 MBHIA U3JTbCKaHa 8 BBPXY JI0JIHATA

(uHM yepHH
(anrob6a)

II0JIOBHHA




Tabnuua 6 MakpoCKOIICKO ONMCaHNE HAa TEXHOJOTHYHUTE XapaKTEPUCTHKHI Ha CEICKTUPAHUTE 33 aHATIN3 KepaMU4HU (pparMeHTu oT 00ekT Yokoba 18A. KH

pa3mepu (cM.) TeXHOJIOTMYHH XaPAKTEPUCTHKHU
max npuMecu
d
Ne THI d | xe6. || usar nos. | ussit nos. | 00p. noB o0p. noB. Janro6al anroda H3MU4Ya
yer fd max P P rectol gun | exnp Apednu | eapu opratu JIOM yKpaca
ABHO  cTeH BBH BbTpe BbH BbTpe BbH [ BbTpe kambue [kambual croga Ka He
ue MACHK | NSICBK
a Ta era
YepeH,
YepPBEHUKABO €IHOJIEIIEH C
6oxa Kadps uepsennkaso] papHomepHo | papiomepio | o se i (uHM pe3Ku 110
IbJI >
Ch18A S.LN via 15 0,8 FEMHO TIETHO ka(dsB., 3aryiajieHa u | 3arjiazieHa u I:: 6ena wibTHa | ¢uHO | cpenna | cpenna A b CpeIHo pbba Ha
— kadsBr
006 Y 7 5YRE/8 7,5YR5/8 wimbekana | msmsckama | YCTHETO
, HBULH
(anroda)
YepeH,
ABHOMEPHO €IHOJIEIIEH C
IBIOOKA PaBei, Pasei, PABHOMEPHO p3aranz[epa cpenno | cpemHo cpenHa p eﬂ(b
H H H H Be (puHU
Ch18A_S.LN 14 0,6 |cBernokadss | ceernokadss| sarnanena u | PR peA ¢uno | Bucoka | Hucka pel A 1106po
00—7 Kyna 7 5YR5/6 7 5YR5/6 AITCKAHA MaToBO nebena | nebena LIYIUTA KadsBu
' ' U3ITBCKAHA HBHIHA
(anroba)
aBHOMEPHO
GexoB CBETJIOCHB p 3arnaz(e§a self €IIHOJIENIEH,
, - [cpenno BpsI3aHa, BbPX
Ch18A_S.LN{ nanuia 12 1,2 10YR6/4 GLEY 1 3ariajeHa UHA . pemHoy eHa HHCKA cuB, ¢ 1Be | mo6po P » BRPXY
p p
= MaToBO slip/dunal] ¢uno JIOJTHATa YacT
008 715GY . (bunl MBULH
paBHOMEPHO ABHOMEDHO ABYACICH, TJTATKA
OUKOHNY YyepeH 4yepeH 3aryajeHa u I; arna eI; oo 4epeH BbH, aBome
rJajieHa u H H HU
Chl18A S.LN] =a 18 19 0,8 GLEY 1 GLEY 1 U3ITbCKAHA, ¢una | rurerHA Pzt cpenna | nucka | muncka kadsB BeTpe| m06pO A
009 nanma 2,5/5G 2,5/10G eKo HBIbCKaMa ¢ uro 7,5YR3/1 AMHTRH HOA
' ' OIsCHK ' s0a
eposupana 7,5YR 4/4 P
BTOpHYEH, HEPaBHO
BTOPHYEH, PaBHOMEPHO BTOPHYEH,
XpaHUIH 030B0 po30Bo- SATANCHA T} ranena a, |cpenso €pOSITHO 0
- , .| wibTHa, H BeposTHO | BTOpHYH
Ch18A S.LN P 20 | 1.8 P YepBeH, CHBH | M3IbCKaHa Ha self-slip PEHOY b coxa cpemna | Hucka P P
010 e YepBeH Hema S MaToBO nebena | rpy6o TpHIEIEH 0
2,5YR5/6 H3IIbCKAHA 2,5YR5/4
2,5YR5/4 ¥ MBULHA




Tabnuua 6 MakpoCKOIICKO ONMCaHNE HAa TEXHOJOTHYHUTE XapaKTEPUCTHKHI Ha CEICKTUPAHUTE 33 aHATIN3 KepaMU4HU (pparMeHTu oT 00ekT Yokoba 18A. KH

pa3mepu (cM.) TeXHOJOTHYHH XaPaKTePUCTHKH
npuMecH
d max
Ne I d Jae6. || uBsr nos.. | uBsT noB. | o0p. noB o0p. noB. Janro6aj anroda H3IHYa
yer fd max P P rectol gun | exnp Apednu | eapu opratu JIOM yKpaca
ABHO | cTeH BBH BBTpE BBH BBTpE BbH [ BbTpe kambue fkambull cmonal  ka He
ue MACHK | NSICBK
a Ta era
TBMHOCHBO- | TbMHOCHBO- | paBHOMEpHO
noxyche ka(sB kadsB 3arjajeHa PABHOMEPHO CpenHo cAHoACICH,
Ch18A S.LN{ puuna |>20 0,8/1 ’ ’ > | sarmanena, | Quna ¢una P Bucoka | Bucoka | cpenna | cpenna Hucka | cuso-kadss | 100po
011 A HEpaBeH HEpaBeH MaToBO A CKANS rpy6o 2 5Y4/2
2,5YR2/4 2,5YR2/4 H3TbCKaHa '
TBMHOCHB, | cuBO-Ka(sB, oo eIHOJIENIEH, sana
. IH BpsI3aH
Ch18A_S.LN] nauuua 11 HepaBeH paBeH 3arjajgeHa sarmazesa | self-slip] ¢una rp 6o [ BHicoKa ] Bucoka | cpenma | micka HHCKA kadsB 1106po ET) .
012 2,5Y4/1 2,5Y4/2 124 7,5YR4/4 P
dparmen YEPBEHHUKABO eIHOJIEIIEH,
hsB TBMHOCHE, Jarianena, €JIHO cpenHo 4epeH, JiBe ¢una
T Kal ,
Ch18A_S.LN 0,9 ’ paBeH 3arnajeHa MaTroBO P ¢una P BHCOKa | BUCOKa | HucKa P n06po ’
l_ 3aTBOpEH BTOpUYEH 7 5YRA/L MAThCKAHA nebena ¢duno (huHU cBETIH Bpsi3aHa OTBBH
013 CBJI 7,5YR4/6 ' HBHIU
SIIHOJIEICH,
penoMm PaBHOMEPHO YEPBEHUKABO
4epen, PaBHOMEPHO
OMKOHHY 0,5 Juepen, paBeH 3arnajieHa, | cpeaHo | cpenHo KaQsiB, ¢ 1BE
Ch18A_S.LN 26 paBen 3arya/eHa, ¢uno | cpenna CpeHo
121 Ha 0,6 10YR2/1 10YR2/1 sThCKaHA MAaToBO nebena | nedena (UHU THMHHI
0 NaHuIa M3JTECKaHa WBHUIH
7,5YR4/4
CIIHOJIEIICH,
- HEpaBeH, Kapsp qepeH
cuBO-KadsB, ’ ¢una/wal cpenno |cpexHo Hucka, | 7,5YR2,5/2
Ch18A _S.LN{zatsopen 14 111 cuBo-kadsB | sarmamena | sarmamena BHCOKa | BucOKa | HuCcKa n06po
01— g MeTHa OT 10YR4/2 sh nebena | rpy6o mym | enHa ¢puHa
> OIyIIBaHE cBeria
MBHIIA BHTPE




Tabnuua 6 MakpoCKOIICKO ONMCaHNE HAa TEXHOJOTHYHUTE XapaKTEPUCTHKHI Ha CEICKTUPAHUTE 33 aHATIN3 KepaMU4HU (pparMeHTu oT 00ekT Yokoba 18A. KH

pasmepu (CM.) TEXHOJIOIHYHH XaPAKTEPUCTUKH
max npHMecH
d
Ne THII ver |d max d Jae6. | uBsr nos.. | uBsT noB. | o0p. noB. | o6p. nos. Jauro6al anro6a TecTo ape6nn | enpn oprann oM H3IHYa yKkpaca
ABHO | CTEH BBH BbTpeE BBH BbTpeE BBH BbTpe q)“H eAbp Kambye fkaMmbuf ci1roaa Ka He
ue MACHK | NSICBK
a Ta era
3ariajieHa,
TpHJIENCH
ABHO BTOpHYEH | cBETIIOKA(): Maroso ¢una/ e / p | Zo0po
okadss uHa/wa] cpenHo |cpenHo HHCKa, | uepBen/cBer
Ch18A _S.LNjzarsopen| 21 | 08 P sarmaneda |usibckana Hal per PEAHON 4 coxa | mucka cpenHa ’ P BTOPUYH
— 2,5YR6/6 7,5YR5/6 sh nebena | rpy6o wym |iokadsis/uep
016 CBJI XOPU30HTAIIH o
eH
UBHULH
aBHOMEPHO
Ka(sB, CUBH P P €ITHOJICIICH,
N 3arya/eHa,
6e31bH IETHA, JIeK weper MATOBO 3arya/eHa, epenio |epemo amoxa. | TEMHOCHE ©
Ch18A_S.LN] ma" 8 0,6 onajeH P usnbekana ¢ | puna P P Bucoka | cpenna | uucka > | nBe punu | mobpo
— 7,5YR3/1 H3IIbCKaHa, nebena | duno LIYTLIH
017 [MaHU1A 7,5YR4/2 HeKo OJIICHK YEepPHU UBULY
7,5YR 4/6 7,5YR4/2
eposupaia
4epeH, eIHOJICIIEH,
erGoKa HEpaBeH, 4epeH pastiomepto | pasiomepro} b ) KadsiB ¢ 1B
Ch18A S.LN 23 0,7 JcBernokapsis] GLEY 1 sarnanena n | sarmazena n | P pen PEATOL o coka cpemna | Hucka ¢unu yepuu | 106po
— Kyna nebena | nebema | ¢uno
018 U TeTHA 2,5/10G U3TbCKaHa | WM3ITBCKaHA WBUIIN
7,5YR2,5/2 7,5YR4/4
OMKOHMY BTOpUYEH
Ha Kyna OpHa)eBO- €IIHOJICIIEH, penedHn
BTOpHYEH paBHOMEPHO
¢ 0,5 eppert SYR OPHAXKEBO! PABHOMEPHO 3armazena u | cpenHo | cpegHo |cpenHo BIOpuEeH o6po/sr| ! 1 MHOTO
Ch18A S.LN{esuuectu 17 ' 5/8, P 3aruajieHa u pen pea PEHOY | icoka | mucka | mucka 5YR5/8, ALobp TUIATKH,
— 0,9 YepBeH n3nbckana | nebdena | nebema | duno OPHYHO
019 H3pacThb OpHUTHHAJICH 5YR5/8 HM3JIbCKaHa (criem) 4epeH IIMPOKH KOCH
e n
- yepeH A 7,5YR2,5/1 KaHEeIIopH
TPBKKA 7,5YR2,5/1
YepeH, CUB
sarsopers KBM JTBHOTO 3aryajexa, €IJHOJIEIICH,
Ch18A S.LN o 13 1 GLEY 1 7,5YR5/3 MaToBO sarmagesa | duna He rpy6o | Bucoka | Bucoka | cpenna | cpemna gepen 7,5YR] mo6po
020 2 5/N H3IbCKaHa 2,5/1




Tabnuua 6 MakpoCKOIICKO ONMCaHNE HAa TEXHOJOTHYHUTE XapaKTEPUCTHKHI Ha CEICKTUPAHUTE 33 aHATIN3 KepaMU4HU (pparMeHTu oT 00ekT Yokoba 18A. KH

pa3mepu (cM.) TeXHOJOTHYHH XaPaKTePUCTHKH
max npuMecH
d
Ne I d ¢0. | uBAT NoB. | UBAT NOB. | 00p. noB. | o0p. noB. Janrodaj anroda H3IHYa
yer |d max A I I Y P tecto| gun | exvp apedHu | eapu opranu J1oM yKpaca
ABHO | cTeH BBH BBTpE BBH BBTpE BbH [ BbTpe kambue fkambull cmonal  ka He
ue MACHK | NSICBK
a Ta era
XpaHUIHI BTOpUYEH BTOpUYEH rpy6o MHOTO BTOpUYEeH | BTOpHUH
. 20 1,5 wash
ChlS:iES LN e 2,5YR6/6 2,5YR6/6 sarmazena | o oACHd e rpy6o BHCOKA | BHCOKA | BHCOKA | HHCKA 2,5YRG6/6 o
3aryajeHa peAHo penedHa neHTa
XpaHUIIH BTOpUYEH BTOpUYEH ’ neGena MHoro | mMuoro | mHoro cpennam | BrOpHueH | BTOpHYH
> 2,2
Ch18A_S.LN e 50 ' 2,5YR6/6 2,5YR6/6 orpybena Jaranena (ropHa e rpy6o | Bucoka | Bucoka prcoka prcoka YU 2,5YR6/6 0 ¢ AMITIRI
022 (6apbotuHa) OapOotuHa
4acr)
3arajeHa, | 3ariajeHa,
Ch18A S.LN{ nannma 6 0,6 CHBO-Ka(sB Jepent €] 02:«:111& €] 02:«:111& CPEHO | CPEIHO (;I:IZI:)I;((;) cpenHa mucka | PR TEMHOBAB CpEHO Ppasada
> t © 1 75YR42 | 7,5YR3/2 | PP | POSMPAIE, Y pona | neBena pea mynmn | 7,5YR2,5/2 | P BBH/BBTpE
023 BEPOSTHO BEPOSTHO HHO
u3nbcKaHa | u3nbcKaHa
THMHOCHBO-
S 6oKa Kadpsp TBMHOCHBO- | 3ariIajieHa, SIIHOJIEICH,
Ch18A_S.LN A . 17 | 185 0,7 ena e’ YepeH MaToBO sarmazesa | duna ¢una | duno | cpenna Hucka | Hucka | ThMHOCHB | m06po
024 o fO$I;3/P; 10YR3/1 H3IIbCKaHa 10YR4/1
Oukori TRMIOCHE- 4yepeH 3arajena, | 3ariajeHa ka(ss BepTHIAIHT
. 1 1 7 > 5
Ch18A S.LN] wma 5 6 0 YyepeH 75YR2.51 | womsexana | mmsexana ¢una ¢una | duno | mucka HHCKA 5YRa/4 106po [UTATKH
025 MaHUIA 7,5YR3/1 xIeboBe
OMKOHMY ThMHOCHB- | ThMHOCHB- | 3arajgena, | 3arnajeHa, CpeHo CIIHOJIEIICH,
Chl18A S.LN] =a 19 22 1 4yepeH depeH MaToBO MaToBO ¢una ¢una  |puno/df cpenna Hucka | THMHOCHB
026 MaHUIA 5YR3/1 7,5YR3/1 H3IbCKaHa | WM3IbCKaHA HHO 10YR3/1
HEpaBeH IBYIETEH,
Ouworiy Bexos, cuBo-kadsB | sarmamena, | sarmamena CpemHo MHOTO MHOTO qz;}:o_
Chl18A S.LNl =a 18 21 0,9 | TbMHOCHB Aend, AICHE, (una pe (punO ’
— S 5YR6/6 7,5YR4/2 HM3IbCKaHA HM3IbCKaHA nebena HHUCKA HHCKA TBMHOKa(sIB
021 ! 7,5YR4/1 2.5YRS5/6
' 5YR4/2




Tabnuua 6 MakpoCKOIICKO ONMCaHNE HAa TEXHOJOTHYHUTE XapaKTEPUCTHKHI Ha CEICKTUPAHUTE 33 aHATIN3 KepaMU4HU (pparMeHTu oT 00ekT Yokoba 18A. KH

pa3mepu (cM.) TeXHOJOTHYHH XaPaKTePUCTHKH
npuMecH
d max
Ne THII ver |d max d Jae6. | uBsr nos.. | uBsT noB. | o0p. noB. | o6p. nos. Jauro6al anro6a TecTo ape6nn | enpn oprann oM H3IHYa yKkpaca
ABHO | CTEH BBH BbTpeE BBH BbTpeE BBH BbTpe q)“H eAbp Kambye fkaMmbuf ci1roaa Ka He
ue MACHK | NSICBK
a Ta era
paBHOMEPHO | paBHOMEPHO
HepeH HEpEH 3arjajacHa, 3arjajacHa, MHOT'O CHUBO-4Y€PEH Bps3aHa
Ch18A_S.LN| namua 9 0.8 7,5YR2,5/1 | 75YR2,5/1 | usncekana H3JIChKAaHA puna puna buno | nucika HHUCKA 7,5YR3/1 1106po BbH/BBTpE
028 (cnean) (cnean)
BTOpHYCH BTOpHYCH rpy6o BTOpHYCH
Ch18A_S.LN 11:?1(11(1)};21 20 18 ‘{GPII:ZZ)I;I{I;HBO qepz:gﬁzam sarazesa/orp| 3arnazeHa He He rpy6o | Bucoka | Bucoka | cpenna | nucka qepﬁzgﬁl}:am 1106po
029 75YRs/4 | 75vRs4 | YOO 7,5YR5/4
— PaBHOMEPHO
Kyna S- 4epen gepen JarIalIeHa, - p pasHOMEPHO cpenHo CHBO-YEpEH
Ch18A_S.LN 20 0,6 u3bckana, | sarmazena, | ¢una ¢una pucoka | mucka | uuncka HHCKA 1106po
030 OBH/IEH 75YR2,5/1 | 7,5YR2,5/1 - o duo 75YR3/1
npodu
eposupana
NBYIETEH,
BTOPUYCH TBMHOCHB,
XpaHUuIn BTOPHHCH, YEPBCHUKABOY MHOI'O pr60 saraiicHa, MHOTO YEPBEHUKABO
Ch18A_S.LN P . 28 | 1,8 | cuBo-Gexos Kadpss sarmanena JIBHO - He He 6o | Bricoxa ] mucoxa | Brcoka [ cpeana | wucka | nucka Kaps
031 Hl 2,5YR7/3 A HETPETUPAHO 24
7,5YR 5/4 7,5YR3/1
7,5YR5/4




Ta6m/1ua 7 MaKpOCKOHCKO OIMMUCAHUEC HA TCXHOJOTUYHUTC XapPAKTCPUCTHUKU HA CCIICKTUPAHUTC 34 aHAJIU3 KCPAMUIHHN (l)paFMCHTI/I OT 00€EKT KOHCTaHLII/IFI. PBE

asmepu (cM. TeXHOJIOTMYHH XAPAKTEPUCTHKHU
p p
i npuMecu TeXHUKa
Ne THII d d d 6 UBAT [ UBAT NOB. § 00p. noB.. | 00p. no.. | anroda | anroda ecTo ApedHu o H3NHYa aca Ha
neo. TecT JIOM K
ycTrHe] AbHO fmax noB. BbH| BBTpe BbH BbTpe BbH [ BbTpe $un § ennp rkambue | cirona oprany He y<p ¢opmyBa
CTeHa nsicbK| MAChK HKa
TA HE
depas aepsen |cpernoxagss 3aruajgena, | ciueau ot o
i cBersokadss
Con_S_001 J amphikypello 0,6 101;5/8 5YRE/4 MatoBo |BbpreHe Ha| ¢uHa ¢uHO 5YRS/4 1106po Ha KOJIEJIO
n M3IIbCKaHa | KOJIeNo
Ka()eHUKaBO-| cuBa
Geron U3ITbCKaHA HHCKa chpresHia
4epBeH Ha rpy6o HHCKa HHCKa o | Hucka ’
Con_S 002 OyTrika 13 | 0,65 1 Ollj? 6 HepaBeH Py ¢buna ¢buno A YepBEeHH 1106po Ha KOJIEJIO
nuaroHanHul 3arianeHa KOHII. koHu. | cpeana | xomu.
2,5YR5/2 R o MBHLU
" t 5YR4/1
CBETJIOCHBA
paBHOMepH | paBHOMEpH e 10 ChPLCRIHA
Hi bPLEBHHA,
17 4epBeH uepBeH  |o 3armanenalo 3aranenal mrertHa | rurbtHa |epenHo | cpeana | Hucka peana 1of enHa | HHCKa pi
7 P P p p p
Con_S 003 Kymna 18 0, 10R4/8 10R4/8 BHCOKa 4epPBEHU 1o6po Ha pbka
1 MatoBo | W mMatoBo rpy6o | xonu. | KoHw. contL KOHII. | KOHII. B
usnbckana | uznbckana ’
5YR4/1
HepaBeH,
Ka(sB cbC
cBeTIIoKad cHBa
uB
depas SIBO- paBHOMEpH
ChpLEBHHA,
- yepBeHn | cuo-ueper o zarmamenal  moGpe Ha KOJIENO
Con S 004] amphikypello 4 0,55 uHa Jomnanana| ¢uno [ 06po
- = P nyp reTHa 7,5YR2,5/1 | uwmatoBo | 3arnagena (b . b ALobp ?
UBULH
7,5YR4/2 HM3IIbCKaHa 7 5YF;I4/1
5YR5/6 '
7,5YR2,5/
1
cukap ol 0 [UIACTHYEH
Con S 005 1 CHBO- cBo-KadpsB nobpe nobpe CpenHo CHB 106po HM3paCTbK A phKa
- KagsiB 75yRs/] | Tiadena | sariazena ¢uHO 7,5YR4/1 P HaJ P
7,5YR5/1 ' YCTHETO
cuBa
TeMHocHS | TeMHOCHBO- | PAETOMCPH | 3ATTAACHA HHCKA JI0 CHPLEBHHA, rraka
0 3ariiajieHa Ha CpeHo cpenna | Hucka ’ [UTaCTHYHA
Con_S 006 manuua/kyma | 40 0,95 | o-uepen YyepeH a8 IUIBTHA Pz cpenHa P YepHH 06po Ha pbKa
- = ¥ MatoBO [Xxopu3oHTaN rpy6o KOHII. | KOHII. JIeHTa -
10YR3/2 | 10YR3/2 P Py KOHII Bk
u3IbCKaHa | HU UBHLM BOJIyTA
B 10YR4/1 ot




Ta6m/1ua 7 MaKpOCKOHCKO OIMMUCAHUEC HA TCXHOJOTUYHUTC XapPAKTCPUCTHUKU HA CCIICKTUPAHUTC 34 aHAJIU3 KCPAMUIHHN (l)paFMCHTI/I OT 00€EKT KOHCTaHLII/IFI. PBE

TBMHOCHB | TBMHOCHB Ha|
Ha KadsBu| KxadsBu 5 5
Con_S_007 [LIACTITCH 0,6 IeTHA IeTHA Aoope Aoope ¢una ¢una CPEARO Thnmocts 106po Ha pbKa
U3PacTbK 75vRa/L| 7.5vRa 3arjazieHa | 3ariajaeHa ¢uHO 7,5YR4/1
5YR5/2 5YR5/2
HEpaBeH,
TbMHOKa®)
SIB C
. TbMHH | ThMHOCHBO- cpeHa 10 TBMHOCHBO- IUIOCHK
indef. cpenno | cpenna BUCOKa | HUCKa
Con_S_008 Awpopa(?) 0,9 CHBO- 4yepeH 3arnmageHa | 3armagena | omanaina rpy6o | o BHCOKA cort. | xor 4yepeH no6po | GyroH ¢ Ha pbKa
’ YepHH 7,5YR3/1 ’ KOHII. ' "1 7,5YR4/1 bIKA
HeTHa
5YR3/1
2,5YR4/6
HepaBeH, | HepaBseH,
kadss, kadss,
4yepBeHo- | depBeHO- CHBO-YepeH
Ka(sB ¢ Ka(sB ¢ ¢ n1Be GuHI
. qep}m. qep}m~ paBHOMepH | paBHOMepH | ¢una u | duna u K 10 YepBEeHN [UIACTHYHH
Con S 009 b6 Ha 29 0.9 IeTHa; nerHa;  |o 3armageHalo sarmagesal  mo- no- |Jcpenno| Hucka cpema BUCOKa | HuCKa | MBHIM OT 106po wspackmm | phKa
o yetneto BropuuHo | BropnuHo | wmaroBo | umaroBo | mrbrHa | mrbTHa | duHO | KOHI. KOHIL KOHIL. | KoHII. JiBeTe BBPXY
n3nuyane?] w3nuyane? | uzabCKaHa | M3TbCKaHa |Ha MecTa|Ha MecTa CTpaHu ppba
75YR4/2] 7,5YR4/2 7,5YR3/1
2,5YR5/6] 2,5YR5/6 2,5YR4/6
2,5YR4/6] 2,5YR4/6
7,5YR3/1] 7,5YR3/1
HEpaBeH,
TBMHOCHB paBHOMEpH HHCKa
[aHMIIA 3aBUT HHCKa J10 CHBO-
Con S 010 pB6 Ha 20 0,65 ¢ kadsBu yepeH o3armageHal  nmoOpe ¢buna ) cpenHo| HucKa cpena cpenHa | 1o xadenmxas | no06po Ha pria
_o_ yerero 22 reTHa 10YR3/1 " 3arnaznena | anroda ¢unO | KOHIL KoHIL, KOHII. [cpemHa 10YR3/2
7,5YR3/1 H3IbCKaHA KOHII.
7,5YR3/2
cHBa
CBETIIOCHB HHCKa CBPIICBHHA,
CBETIIO0EKO HepaBHOME HHCKa JI0
Con S 011 yama 4.6 58] 0,45 0-Gexon B 3aruajeHa pHO ¢buna - ¢buno cpenHa cpenHa 1o micka | Gexonn 106po Ha pbKa
- = 5YR5/6 5YR5/6 sarTaieHa KOHII. . cpenHa | KOHIIL. MBULU
10YR3/1 ' KOHII. 5YR5/6




Ta6m/1ua 7 MaKpOCKOHCKO OIMMUCAHUEC HA TCXHOJOTUYHUTC XapPAKTCPUCTHUKU HA CCIICKTUPAHUTC 34 aHAJIU3 KCPAMUIHHN (l)paFMCHTI/I OT 00€EKT KOHCTaHLII/IFI. PBE

nobpe
YepBeH 4yepBeH |3armanmeHa u CpenHo cpeaHa UIACTHYCH
Con_S 012 BIKKA 2,8 UHA 00po Ha pbKa
> P 10YR4/6 | 10YR4/6 | waroso ¢ duro KOHIL. AOOPO Y apactik 4
U3ITbCKaHA
cBeTiIoKad
SIB Ha
cBeTIIoKadsB
CHBH, HHCKa
KaHa - ¢ YepHH 1 CHBH, CpenHo i) caer0Gexo [UIaCTHYCH
Con_S 013 P: 1,8 P yepuu netHal 3arnaneHa buna P B 1o6po Ha pbKa
- = APBKKA HeTHa ¢buno cpenta H3paCTBK
2,5YR4/4 5YR5/3
2,5YR4/4 7 5YR25/1 KOHII.
75YR2,5/1 '
1
YEepBEHO-
CBETJIOCHBA
kadsB, cbc] uepBeHO-
ChpLEBHHA,
CHUBH kadss, cbe
nBe aeo0enn
KaHa - ¢p fIeTHa, - | CHBH TCTHA, nobpe epo3upai CpenHO CBETJIOuEepBe IJIACTUYEH
Con_S 014 ' 2 | Bropuuno | BTOPHYHO 106po Ha pbKa
- = IPBKKA 3ariajeHa a rpy6o Ho-KadsBU H3paCcThK
u3nuyaHe | u3nuyaHe BUIH OT
2,5YR4/3] 2,5YR4/3 ere
BET
2,5YR2,5/| 2,5YR2,5/1 .
CTpaHu
1
TBMHOCHB C
HEpaBeH, JIBE T0-
BpsI3aHH
kadss, nobpe CBETIIH
TBMHOCHB, | crBo-uepeH | 3arnajeHa HepaBHOME ¢una |cpenno| Hucka fucka 1o cpenna | Hucka | wBuIwM oT TPHEIBIHH
Con_S 015 indef. 1 ’ ’ pHO ¢una cpeaHa 1106po 1, Ha pbKa
- = nanerna | 10YR2/1 MAaToBO anro6a | rpy6o | xoHim. KOHII. | KoHII. ZIBETE
3ariajeHa KOHII. 3QITBJIHEHH
5YR3/2 H3IIbCKaHa CTpaHu © MpeKa
7.5YR3/1 10YR3/1 P
7,5YR3/3
THMHOCHB-|
4epeH, Ha HapesH 110
kasiBu | cuBo-uepen SATAIICHE, | sartancHa, cpexto | cpenna frwcia 1o cpenna | nucka TBMHOCHBO™ pbba
Con_S 016 rbpHE 19 0,85 MaToBO MaToBO - ¢una cpenHa kadsB 106po ’ Ha pbKa
- = NeTHa 10YR3/1 rpy6o | KoHi. KOHII. | KOHII. IIaCTUYHA
U3ITbCKaHa | U3ITbCKaHa KOHII. 10YR3/2
10YR3/2 yKpaca

5YR4/4




Ta6m/1ua 7 MaKpOCKOHCKO OIMMUCAHUEC HA TCXHOJOTUYHUTC XapPAKTCPUCTHUKU HA CCIICKTUPAHUTC 34 aHAJIU3 KCPAMUIHHN (l)paFMCHTI/I OT 00€EKT KOHCTaHLII/IFI. PBE

TPHETICH:
CHBO- 4YepHa
JIEKO
[aHHILA 3aBUT YepeH /10 CpeHO ChpLEBHHA C
HepaBHOME cpenHa
pB0 Ha YEpeH ¢ HEpaBHOME pura ¢uHO cpemma | mucxa | Brcoxa 1o |epema 2 xadsBu
CHBO-4YepeH HO
Con_S 017] ycrtueron 26 0,75 |rbMHOKa(D P P pHO ¢buna 1o P P uBui u 2 | no6po Ha pbKa
- = 10YR3/2 | zarnaznena, aHroba KoHIl. | KoHII. KOHII. BHCOKa || KOHII.
XOPHU30HTAIHA SIBH TI€THA 3ariageHa CpenHo ¢uHn nBUIN
MaToBO KOHII.
JPBKKA 10YR3/2 aTbeKana rpy6o aHroba
U3ITbCKaH
10YR3/3 10YR2/2
10YR4/2
THMHOCHBA
CBHPIIEBHHA,
CHBO-
[aHKILA 3aBUT 1o-
0exoB Ha cpenHa
pe0 Ha epun | cuso-Gexos | 24 AACHE CpeHo cpenna no | Hucka cperocHat [UIACTHYEH
q .
Con_S 018] ycruerou 52 1 P matoBo | 3armamena | ¢una P P uBuuy ot | 100po Ha pbKa
- = NODH3ORTANHA MeTHa 10YR4/2 rpyoo KOHII. [ BHCOKa | KOHII. HM3pacThK
H3IIBCKaHa BeTe
P s 10YR4/2 KOHIL .
JPBKK CTpaHu
10YR3/1
10YR3/1
10YR4/1




Tabmuua 8 MakpoCKOINCKO OMMCaHUe HAa TEXHOJIOTMYHUTE XapaKTePUCTUKH Ha CEJICKTHPAHUTE 32 aHAJIN3 KepaMU4HU ¢pparMeHTH ot c.M. ['bnp00Bo. PBE n CBE

pa3mepu (cMm.) TeXHOJOTHYHH XaPaKTePUCTHKH
npuMecu
TeXHHKA
Ha
Ne THI d d max IBAT NOB. | UBAT noB. § o0p. noB. | o0p. noB. Janrodal anroda s 30U
ned tecto | gun | exnp P opranl oM ykpaca [ dopmysa
ycrHe fmax BbH BBTpe BbH BBTpe BBH [ BbTpe P kambue | cona P yaHe
creHnaj He
nschbK | nsacbk HKa
Ta
THMHOCHB- TBMHOCHB- no6pe no6pe oxa MHOI'O oxa | TEMEOCHE-
SMG_S.BA_ 001 | nanuua 16 1751 0,6 uyepeH 4yepeH 3armazneHa, | sarmanena, HHa HHa o | TN - - nucka | K yepen Ha pbKa
- - P P KOH KOH P P
7,5YR2,5/1 7,5YR2,5/1 | usnbckana | usirbcKaHa o KOHII. e 7,5YR2,5/1
TBMHOKa(sIB
TBMHOCHB- || Ha TBMHOCHBU nobpe nobpe . MHOT'O . yepen
SMG_S.BA_002 |rspre (?) 15 - 0,7 yepeH neTHa 3arnajgena, | 3armanena, | ¢una ¢una | duno o - - mucka | 1 OYT? 2 Ha pbKa
7,5YR3/1 7,5YR2,5/1 HU3TbCKaHA | M3IbCKaHa 1 KOHII. 1
10YR3/2
o ::T:ZPHH o :eaT;ZpHH sodpe sodpe HHCKa HHCKA cHB
SMG_S.BA_003 | nmanuma 19 21 0,7 10YR4/1 10YR4/1 ;Zfiz:a; ;Zfiz:a; ¢buna ¢buna tuHO ML - - - KoHIL 75YRS/1 Ha pbKa
10YR2/1 10YR2/1
— THEMHOCHBO- THMHOKa(AB noope noope HeKa muoro | muoro |muorof TBMHOCHB-
SMG_S.BA 004 B g 12 J135] 06 KadsB 75YR3/1 sarnmazena, | sarmanena, | ¢una ¢una | ¢uno o - Hucka | Hucka | Hucka kadsB Ha pbka
i 10YR3/1 ' M3ITbCKaHa | HM3ITBCKaHA t KOHII. KOHII. | KOHII. 10YR3/2
TBMHOKa(SBO-
Kadps CHB Ha YEpHU no6Gpe o6ne . MHOro | mMHoro | ThMHOCHB-
SMG S.BA 005 KaHa - - 0,5 MeTHa 3aruajexa, #100p HnHA HHA MHO - - Hucka | Hucka 4epeH Ha pbKa
= - 5YR3/3 3ariajaeHa KOHIT
7,5YR3/2 M3JIbCKaHa ' KOHII. || KOHII. 7,5YR3/1
7,5YR2,5/1
ana/ THMHOKa(AB TBMHOCHBO- noope noope MHOTO cpema THMHOCHBO-
SMG_S.BA_006 wama (2) 11 - 0,5 5YR3/2 KabsB 3arnageHa, | sarmageHa, | ¢uma ¢una | ¢duno | Hucka - - Ifo:u - kabsB Ha pPbKa
’ 5YR3/1 HU30bCKaHa | M3IbCKaHa KOHII. ’ 7,5YR3/2




Tabmuua 8 MakpoCKOINCKO OMMCaHUe HAa TEXHOJIOTMYHUTE XapaKTePUCTUKH Ha CEJICKTHPAHUTE 32 aHAJIN3 KepaMU4HU ¢pparMeHTH ot c.M. ['bnp00Bo. PBE n CBE

pa3mepu (cMm.) TeXHOJOTHYHH XaPaKTePUCTHKH
npuMecu
TeXHUKa
max Ha
Ne THI d d IBAT NOB. | UBAT noB. § o0p. noB. | o0p. noB. Janrodal anroda JIpeoHH 311 ODpMVBA
ned tecto | pun | exvp opran] oM ykpaca [ dopmy
ycrHe fmax BBH BBTpe BBbH BBTpe BBH [ BbTpe kambue | cona YyaHe e
creHag MSCHK | nsicbK HKa
Ta
oro TPUBTBIHA
MHOT
SMG_S.BA_007 Kyma 16 175§ 07 Oeono-cits e 3armazeHa | sarmageHa | duna ¢una | ¢duno cpenHa tuera HHCKa cHp BPASBARIY ) pbka
—>-BA_ 7 o I 10YR5/2 10YR5/1 A A KOHIL. KOHIL. . 10YR4/1 no1 pBGa P
KOHII.
t Ha YCTHETO
THMHOCHB- THMHOCHB- nobpe nobpe evetio | cpemna MHOT'0O MHOT'O . yepen
SMG_S.BA_008 | nammma 26 311 09 yepeH yepeH 3arnanena, | 3armanena, | ¢una ¢buna ;Hio 1?0;1 HHCKa - mucka | 1OYpR 2 Ha pbKa
10YR2/1 7,5YR2,5/1 W30bCKaHA | M3IbCKaHA 1 KOHII. KOHII. 1
4epeH 4epeH Aobpe Aobpe cpenno | Bucoka Moro mucka | o0 4epeH
SMG_S.BA 009 | nannma 27 12951 11 10YR2/1 10YR2/1 3arnageHa, | sarmagena, | ¢uma Guma o | xomm, HHUCKa - o, 1™ | 10vR31 Ha pbKa
u3bcKaHa | usbckaHa KOHII. KOHII.
penedHa
JIeHTa C
MHOTO THMHOCHB Kprri
SMG S.BA 010 | repre ”n i 1 THMHOCHB 4epen sarnagena, | o ewa i i cpemHo | HucKa i amcKa ) cpeHa aepen saviakn, | phKa
= — 10YR3/2 10YR2/1 HU3TbCKAHA ¢duHO | KOHIIL KOHII. Hernocpesc
KOHII. 10YR3/1
TBEHO T0]1
pbba Ha
YCTHETO
THMHOCHB TBMHOCHB caaGo cpenno | nucka e BpAsanH
? - - - - - -
SMG_S.BA 011 ? 0,4 7 5YR4/L 7.5YR4/ eposupana | 3ariazeHa ¢una o | xom, HHCKa 75YR3/2 nuaroHanH | Ha pbka
MOBBPXHOCT KOHII. Y JIMHAN
nanuna/ TBMHOCHB | ThbMHOKa(siB cpemHo | HucKa MHEOTO | MHOTO § THMHOCHE-
SMG_S.BA_012 h 28 30| 11 sarmanena | sarmamena | duna (una pel - - HUCKa | HHCKa JepeH Ha pbKa
— — Kyma 7,5YRA4/1 7,5YR3/2 ¢dumo | KOHIL
ko, | xonu. | 7,5YR3/1




Tabmuua 8 MakpoCKOINCKO OMMCaHUe HAa TEXHOJIOTMYHUTE XapaKTePUCTUKH Ha CEJICKTHPAHUTE 32 aHAJIN3 KepaMU4HU ¢pparMeHTH ot c.M. ['bnp00Bo. PBE n CBE

pasmepu (cMm.) TEXHOJIOIHYHHU XapPaKTEePUCTHKH
npHMecH
TEXHHKA
Ne max Ha
[ THIL d d IBAT NOB. | UBAT noB. § o0p. noB. | o0p. noB. Janrodal anroda JpedHH 311 dopmysa
ned TecTo | dun | exwp opran]  J1oM yKpaca pMy
yerue fmax BbH BbTpe BbH BbTpe BbH | BbTpe kambue | cona yaHe
creHag MSCHK | nsicbK HKa He
Ta
SMG_S.BA 013 | nanuua 17 199 08 cuBo-Kapap | CHBO-Kass 3armazeHa | sarmageHa | duna ¢una CPEHOp cpeaia “::Z;Z “CpeH Ha pbKa
—2-BA_ H ’ 10YR5/2 10YR5/1 A A duno | xom. 10YR2/1 P
KOHII.
U3IBIDKCHH
, OBAIIHH
§
THMHOCHB ThMHOKa(siB flobpe cpeno | cpenna HHCKa | HHCKa TEMHOKA(ABO BpA3Batmi,
SMG_S.BA 014 | rspue 16 - 0,6 sariazena, | samianena | duna ¢buna - - cuB nenocpenc | Ha ppka
= — 10YR4/1 7,5YR4/2 ] ¢uHO | KOHII. KoHI. | KOHII.
HU3TbCKAHA 7,5YR4/1 TBEHO O]
pwba Ha
YCTHETO
TICTIDABILIT
H,
THMHOKa(sB MPUOIU3UT
1 HEpaBHOME] MHOTO eamo
SMG S.BA 015 | repme 99 09 cemiiokadeBr]| THMHOCHB sarTazeHa P 1o p cpeno | cpenna R T C yepeH tpubremmn]
- - P ' IeTHa 10YR3/1 4 ¢uHO | KOHIL. KOHI[. || KOHII. 10YR2/1 BpsI3BaHUS, p
3arjajgeHa KOHII.
5YR3/2, HEmocpe/ic
5YRA4/3 TBEHO 1101
pbba Ha
MoTuero
ThMHOKa(siBO-| yepBeHnKaBo- coeniiol epemma | mexa | MO0 S
SMG_S.BA_016 | xyma (?) 19 - 0,8 CHB KasB sarmagena | sarmagena | Quna ¢una (II)) Ho Pea o HHCKA - o 5YR3/1 Ha pbka
7,5YR3/2 5YR4/4 Sl Rl Bl S KO
THMHOCHB
§
ThMHOKa(sIB TeMHOKA(AB fiobpe cpenHo | cpenna HUcKa | THMHOCHB
SMG_S.BA 017 | nanuma 23 25 1 KBbM ycTHeTo | 3armajeHa, | 3armageHa | ¢una ¢una - - - Ha pbKa
- — 5YR3/2 ¢dumo | KOHIL KOHILI. 7,5YR3/1
5YR3/1 U3ITbCKAHA
5YR3/2




Tabmuua 8 MakpoCKOINCKO OMMCaHUe HAa TEXHOJIOTMYHUTE XapaKTePUCTUKH Ha CEJICKTHPAHUTE 32 aHAJIN3 KepaMU4HU ¢pparMeHTH ot c.M. ['bnp00Bo. PBE n CBE

pa3mepu (cMm.) TeXHOJIOTMYHH XaPAKTEPUCTHKHU
npuMecu
TeXHUKA
max Ha
Ne THI d d IBAT NOB. | UBAT noB. § o0p. noB. | o0p. noB. Janrodal anroda JIpeoHH 311
ned tecto | pun | exvp opran] oM ykpaca [ dopmyBa
ycrue fmax BbH BbTpe BbH BbTpe BbH [ BbTpe Kambue || crona YyaHe
He
creHag MSCHK | nsicbK HKa
Ta
cuBo-KadsB,
o cBeTIoKadsB MHOTO
ceTiokadss cpenro | cpenHo |cpenHo | cpenna HHCKa cHB
SMG_S.BA_018 Kymna 21 23| 12 KbM ycTHeTO | 3arianeHa | sariajgeHa per pel Pl pelt HHUCKA - - Ha pbKa
= — 7,5YR5/2 nebena | nebena | duno | xowim. KOHII. 10YR4/1
7,5YR4/1 KOHII.
7,5YR5/4
JepHa
oc THMHOKa(sB ChpILIEBUHA, pined;Hca
THMHOCHB- JICHT
Ha ThbMHOCHBH Kadesu
4yepeH 3ariajieHa cpento | Hucka | Hucka | Hucka cpexHa KPbIIH
. 27 - 11 - -
SMG_S.BA_019 | rupme 7,5YR3/1 ferua bessenstrich | #7443 (una (una rpy6o | xonm. | koHm. KOHII. KOHII. e SIMUYKH Ha pria
7,5YR3/2 10YR2/1 6
noJ1 pb
7.5YR3/1 7,5YR5/4 R
Ha yCTHET
2,5YR5/6 Y
penedHa
CHBO-0€KOB Ha JIeHTa C
cBeTioKadsBI MHOTO0 HEeNpaBuIH
SMG_S.BA 020 T'bpHE 34 - 1,2 cuBo-Gexon NeTHa 3arjajieHa | 3ariajeHa CPEIHO | CPEIIO | CPEMHO Y CPEIHA | HHCKA - - HHUCKa TBMHOCHE 1 OBaJHM | Ha pbKa
- - 10YR5/2 nebena | neGema | rpy6o | xoHm. | KoHI. 7,5YR4/1
7,5YR5/4 KOHII. Hab0XKIaHU
10YR4/2 s moJ proa
Ha YCTHETO
penedna
JIeHTa C
THMHOCHBO- | TbMHOYEpBEHH oo scoa | MHore fmoro | oxa sm U3IBIDKEHH
SMG_S.BA_021 TbpHE 26 - 0,9 kadsB kaBo-kadsiB | 3armageHa | 3ariajgeHa - ¢buna P ]160 - o mucka | mucka | 7 5YR3/2 OBAITHU Ha pbKa
- - iy KOHII. KOHII. ,
5YR3/1 5YR3/3 24 1 KOHII. KOHII. 1 HabOXIaHN
s moJ prda
Ha YCTHETO




Tabmuua 8 MakpoCKOINCKO OMMCaHUe HAa TEXHOJIOTMYHUTE XapaKTePUCTUKH Ha CEJICKTHPAHUTE 32 aHAJIN3 KepaMU4HU ¢pparMeHTH ot c.M. ['bnp00Bo. PBE n CBE

pa3mepu (cMm.)

TEXHOJIOIHYHH XaPaAKTEePUCTUKH

npuMecH
TeXHUKa
Ha
Ne THIL d d ?:;( IBAT NOB. | UBAT noB. § o0p. noB. | o0p. noB. Janrodal anroda TecTo JpedHH oM wmy dopmysa
ycrHe fmax BBH BBTpe BBbH BBTpe BBH [ BbTpe $un | exnp kambue | cona oprasy vane Y*P
creHag MSCHK | nsicbK HKa He
Ta
4epBeHa
o yemeng | errosame- | sope cpeso | muca | epea morof L aben
SMG_S.BA 022 | xyna (?) 26 - 1,2 Y OpaHxeB sarnmazena, | sarmanesa | Quna ¢una bea pel - - HHCKa Ha pbKa
- - 5YR4/4 5YR4/6 JATBCKANA rpy6o | KoHiI. KOHII. Ol HBULIHA
10YR2/1 "l svras
2,5YR5/8
cBeriIoKadss,
cuBo-KadsB Ha|
ThMHOCHBO-
cBeToKadeBu KapsB KoM eventiol mucxa | epemia MHOTO | TBMHOCHBO-
SMG_S.BA 023 | xana (?) 18 - 1 HeTHa sarmanesa | sarmagena | duna ¢una ber pea - - HHCKa kadsB Ha pbka
- 10YR4/2 yoTHeTo rpyGo | Komm. | KoHu. xomm. | 10YR4/2
7,5YR5/4 7.5YRS/6 o
' 5YR5/6
ka(sB, HA
10 OpaHKeBH opares | sepasonen | FEPABHOMED enemio | enemia | sncoxa MHOTO | MHOTO | KEpeMHIEHO-
SMG_S.BA_024 | nmwHO o - 13 eTHA 5pYR6 6 Hozarna era HO - ¢una rp H6o 50;1 ‘o - HHCKa | HUCKA 4yepBeH Ha pbKa
A 7,5YR5/2 & 3aryiajeHa Py 1 S koH1. [ xonm. | 2,5YR5/8
5YR6/6
. CBETIOKA(SBO: Kapsp enemio | cpema | MHOT© wmoro | |ienikapo
SMG_S.BA_025 P ’ 18 - 1 YEepBEHUKAB 3ariajieHa | 3arianeHa - - pea Pea HHCKa - mucka | PN YepBeH Ha pbKa
- - kana (?) 7,5YR4/2 rpy6o | KoHIIL. KOHII.
5YR5/6 KOHII. KOHILI. 5YR5/6
3armazena, .
uB,
SMG_S.BA_026 | nmannma 1;3;;;/ G 10YR 4/1 :;2;;?:&’ E:)ZEEOOT ¢puna duno ::Iiza enHonenen  |mnobpo Ha KOJIENIO
KOJIENO . 25Y 511




Tabmuua 8 MakpoCKOINCKO OMMCaHUe HAa TEXHOJIOTMYHUTE XapaKTePUCTUKH Ha CEJICKTHPAHUTE 32 aHAJIN3 KepaMU4HU ¢pparMeHTH ot c.M. ['bnp00Bo. PBE n CBE

pa3mepu (cMm.) TeXHOJOTHYHH XaPaKTePUCTHKH
npuMecH
TeXHUKa
Ne THIL d d max IBAT NOB. | UBAT noB. § o0p. noB. | o0p. noB. Janrodal anroda JpedHH 311 A
ned tecto | pun | exvp opran] oM ykpaca [ dopmyBa
ycrHe fmax crenal BBH BBTpe BBbH BBTpe BBH [ BbTpe kambue | cona YyaHe e
NmSICHK || NACHK HKa
Ta
[PaBOBIBII
ui (?)
nonera
OrpajieHu ¢
BPS3aHA
JIMHUH,
3aIbJIHEHH
PPaBHOMEPHO CHB, C Bpsi3aHa
SMG_S.BA 027 indef. 1 ThMIOCHS - JeBeTiocB 3ariajieHa u coean o cPeAo CPEMO Y coka fmmexa ennonenen |mo6pol wmpexa; [ na xoneno
— — 10YR4/1 |2,5Y5/1 KOJIEIIO nebena ¢buno
U3JTbCKaHA 2,5Y 5/1 JIMaroHaH
u
YCIIOPEHH
BPS3aHA
JMHUY;
BIIIOBH
BpS3aHA
MOTHBH
11EKO0 11eKO
CBETJIOYEPBEH | CBETIIOUEPBEHH|HEPABHO HEPABHO IUIbTHA, |IUTBTHA, eIHOJIEIICH,
SMG_S.BA 028 tf;:) a“ 0,6 | ukaBo-kadsiB | kaBo-kasiB [3armamena, |3armanena, [uanacsu [uHanacsiH |duso |cpenna gf/;::m cuBo-KadsB
2,5YR 5/6 2,5YR5/6 [maroso MaToBO a c yerkala ¢ yerka 10YR 5/2
MBIIbCKBaHE |U3IbCKBAHE
JIEKO JIEKO ¢buHn
BTOpHUYEH, BTOpHYEH, oo oo myn |- onenen,
SMG_S.BA 029 | amdopa 12 0,9 cHpo- cHpo- HEPABHO HepaBHO [He He CPEMIO L, ok cpenna |cpenna o cuBo-KadsB Ha KOJIENIO
= - kadsB/cBero | kadsiB/cBETIOK rpyoo enpu
xaas 10YR | ass 10YR 3arafeHa | 3arianeHa erati 10YR 4/2
5/3, 5/4 5/3, 5/4 BU




Tabmuua 8 MakpoCKOINCKO OMMCaHUe HAa TEXHOJIOTMYHUTE XapaKTePUCTUKH Ha CEJICKTHPAHUTE 32 aHAJIN3 KepaMU4HU ¢pparMeHTH ot c.M. ['bnp00Bo. PBE n CBE

pa3mepu (cMm.) TeXHOJIOTMYHH XaPAKTEPUCTHKHU
NpHUMecH
TeXHUKA
max HA
Ne THI d d IBAT NOB. | UBAT noB. § o0p. noB. | o0p. noB. Janrodal anroda JIpeoHH 311
ned tecto | pun | exvp opran] oM ykpaca [ dopmyBa
ycrue fmax BbH BbTpe BbH BbTpe BbH [ BbTpe Kambue || crona YyaHe
He
creHag MSCHK | nsicbK HKa
Ta
Bpsi3aHa,
BHUCSILIN
aBHOMEPHO | pABHOMEPHO TPHBIBIHA
ThMHOKa(sB p P p P €JTHOJICIIEH, p
KaHa/ yeped 7,5YR 3arjajieHa, | 3arjajieHa, CpeaHO 1,
SMG_S.BA_030 0,5 10 YepeH ¢una ¢uno |cpemna fHicka cpenHa THMHOCHBO-
- - amdopa? 2,5/1 MaToOBO MaToOBO nebena 3aIIbIHEHU
7,5YR 2,5/2 kadsB
u3IbCKaHa | M3IBCKaHA c
Ha00XK1aHU
s
TPHEICH,
cuBa
ChpILIEBHHA C
10Y Juepsen 10Y sarajeHa | sarnanena 2 IIBTHA
KOHHYHA 4YepBeH
SMG_S.BA_031 30 0,6 P P HepaBHO |paBHOMepHO,|puna  |duna ¢uno Jcpenna fuucka HHUCKa n06po Ha KOJIENO
- - MaHuIa 5/8 4/8 CBETJIOUEPBEH
M3ITbCKaHa | JIeKo H3MHTa
Y MBHIU
2,5YR 6/1&
2,5YR 6/6




Tabnuua 9 MakpocKOINCKO OnMcaHue Ha TEXHOJIOTMYHUTE XapaKTePUCTUKH Ha CEJICKTHPAHHUTE 32 aHAJIN3 KepaMU4HU (parMeHTH oT 0oektT Yokoba 18. CBE

pa3mepH (cM.)

TEXHOJIOTMYHHU XaPaAKTePUCTHKH

npuMecu
max
Ne THI
d d max d es | BT NoB. UBST MOB. o0p. noB. [ o0p. mos. Janro6al] anroda reero | gun | exsp ape6un | expu opra om -
ycTue TbHO BbH BbTpe BbH BbTpe BBH BbTpe rkambuelkambul cona
CTeHa MACHK | NACHK HHUKA
Ta eTa
N HepaBHOMEpPEH | HepaBHOMEPEH | PaBHOMEPHO
Ch18_S 001 CBETJIO CUBO- | cBewio cuBo- | 3armazeHa, rpy6o ¢una, CpenHo
- = KaHa/ 9,2 14,8 0,5 He3anaseHa cpenna | Bucoka | Bucoka | Hucka | Hucka paBeH, cUB
(18.0215) yama kadsB kadsB clenu oT 3arjajaeHa | ciueam rpy6o
5Y6/2 5Y5/2 H3JIbCKBAHE
TpUIENEH,

Ch18_S 002 HEPABHOMEPEIL  CBCTIOCHE, rpy6o Hesanas cpeHo (bunn Hepra cnabo,
18 6253 2,6 0,6 BTOpUYEH BTOpUYEH 3aryiajaeHa el i He3anaseHa 6 cpenna | cpenna | cpenna | Hucka wvro] CPPReBHEAact
(18. ) 2,5Y6/3 2,5Y7/2 saranena ¢ PYDO i JIBE CBHU OPHIHO

yamia UBUIH

Ch18_s_003 2,7 0,4 CHUBO-HEpeH CHUBO-HEpeH 3aryajaena sarmanena | cremn | mesamazema | P | ucoxa | ucoka | cpemma | mmcxa ABEH, CUB o6po
(18.0268) fuama ’ ' 10YR4/2 10YR4/2 A A py6o et PaseH, A105p

aBHOMEPHO
aHuIa 4epen, Ha p P
Ch18_S_004 |,.5ur kadsB 3ariajena, | paBHOMEPHO CpemHo
iy 36 0,8 MeTHa ¢buna crenu BHCOKa | BHCOKa | HuCKa HHCKa paBew, ueper] mo6po
(18.0166) |ps6 Ha 10YR3/2 10YR5/4 CIIeIH OT 3arnajieHa ¢uHO
yetuero U3IBCKBAHE
paBHOMepHO | paBHOMEpHO
Ch18_S 005 8 0.8 BTOpHYEH BTOpHYEH sarmajena, | sarnazena, fnesanasf o utio e | mexa sropmaen | sropmamo
(18.0355) ' 7,5YR6/4 7,5YR6/4 BEPOSITHO BEPOSITHO eHa P P
U3IbCKaHA | U3IbCKaHA
NaHua
PaBHOMEPHO
CHBO-4epe
Ch18_S 006 CHBO-YepeH HBOHEPEH, paBHomepHo | 3armanmena, | ¢una, CpemHo PpaBeH, YepHO
iy 9 0,9 MeTHa IUTBTHA BHcOKa | BHCOKa HHUCKa n00po
(18.0356) 5YRA4/2 5YRA/2 3arjajeHa MaToBO clenn ¢duHO KagsiB
— U3IBCKAHA

Chis_5_007 >15 1 Bropuen BropreH 3ariajaeHa HEpAHOMEDH | Hesanas He3anaseHa cpento Bucoka | Bucoka | cpemHa BTOPHYEH | BTOPHYHO

(18.0359) ropre 7,5YR 5/6 75YR 5/6 o 3arnajzeHa | eHa rpy6o Pea P P




Tabnuua 9 MakpocKOINCKO OnMcaHue Ha TEXHOJIOTMYHUTE XapaKTePUCTUKH Ha CEJICKTHPAHHUTE 32 aHAJIN3 KepaMU4HU (parMeHTH oT 0oektT Yokoba 18. CBE

pa3mepH (cM.)

TEXHOJIOTMYHHU XaPaAKTePUCTHKH

npuMecH
max
Ne THIT d d BAT MOB. BAT MOB. 00p. moB. || 00p. moB. Janro6aj anro6a
d max nes | " P P tecto | pun | exnp Apeonu § enpn opra J0M u3nnyane
ycTue JBbHO BBH BBTpeE BBbH BBTpeE BbH BBTpeE kambuelkambul crrona
CTeHa MACHK | NACHK HHUKA
Ta era
HaHuIa
Ch18_S_008 |5yt CBETJIOCHB cuB CHITHO CHITHO Hesanas CpesHo Gbunn
iy 20 0,8 He3ama3eHa BHCOKa | BHucCOKa | cpenHa paBeH, cuB 1006po
(18.0358) P16 Ha 2,5Y5/2 2,5Y4/2 eposupaia eposupaia eHa rpy6o LIYIUTH
YCTHETO
OpaHKEBO- rpy6o TPHAEIEH,
Ch18_S_009 11,3 1,9 KagsB opartieno- PanHOMEPHO 3arajjeHa fresatas He3anaseHa Mroro Bucoka | Bucoka | Bucoka | cpenHa (usn | cis ¢ ase 00po
(18.0360) [*pamHH ' ' xadss 7,5YRS/8] saranmena AieHa, eHa rpy6o pen mymm|  xadsasu Frobp
e 7,5YR5/8 eposupaia i
CHITHO
Ch18_s_010 ampopos 1,2 Bropuiet BropirieH e OZ;Hana CHIHO HEsAN e amasena 60 | Bucoka | Bucoka | cpemna | cpemnna uin BTOPHYEH | BTOPHYHO
(18.0361) ' 7,5YR5/6 7,5YR5/6 posipaia, eposupaia eHa 24 et et LIYIUTH P P
UJACH CbI 3arnajaeHa
TEMHOCHE FEMHOCHE paBHOMEPHO | paBHOMEPHO
Ch18_S_011 jramia 24 0,8 yepeH yepeH Jaraiiena, f saraiiena, ¢buna ¢buna CPEAIO Y 4 coxa | Bucoka | cperma | mmcka aBeH, yepeH| CcpemHo
(18.0362) 3aBUT ' P P CleI OT clenu OT uno pea p »1ep pe
56 Ha 7,5YR3/2 7,5YR3/2
U3IBCKBAHE | W3IIbCKBaHE
YCTHETO




Ta6muma 10 MakpoCKOIICKO OITMCaHUE HA TEXHOJOTHYHHUTE XapaKTEPUCTUKU Ha CEISKTHPAHUTE 3a aHaM3 KepaMUIHU (parMeHTH oT 00ekT Yokoba 18A. KBE

IpasMepn (CM.)I

TEXHOJIOTHYHU XapaKTePUCTUKH

NpUMecH
Ne THI d max P p p p
UBAT MOB. JuBAT M0B.J 00p. noB. | 06p. noB.. | anro6a | anroda
aed. P P Tectofl phun | exnp apeonn | enpu Jopranu oM u3nuYaHe yKkpaca
ycTue BBH BBbTpe BBH BbTpe BBbH [ BbTpe kambue leambuel  xa
¢TeHa nchK | NACHK
Ta Ta
BTOpHYEH,
TpuseneH,
BTOpUYEH, | BTOpUYEH, TBMHOCHB C JIBE ——
nedHa JIEHT:
Ch18A_S.B [xpannmme - 4yepBeHO- | uepseHo- | 3armanena, nebemm P
y 28 14 sarmazesa | wash ¢una | rpy6o | Bucoka | Bucoxa | Bucoxa | mucka | Bucoxa cpenHo nox pr6a Ha
A 001 ycTHe kadss, kadsis, H3MHUTA 4EePBCHUKABH
— CTHETO
25YR5/6 | 2,5YR5/6 uBHIM Y
5Y4/1
2,5YR5/6
BTOpUYEH,
TpujeseH,
BTOpUYEH, | BTOpUYEH, THMHOCHB C JIBE —
nedHa IEHT:
Ch18A_S.B |xpauumume - YepBEHO- uepBeHo- | 3arnanena, | zarnanena, He nebenu P
hy 12 1,4 wash rpy6o | Bucoka | Bucoka | Bucoka | Hucka | BHCcOKa CpeaHo nox prba Ha
A 002 ycrue kadss, kadsis, H3MHTA H3MHTA 3ama3eHa 4epBEHHKABU
- CTHETO
25YR5/6 | 2,5YR5/6 uBHIM 4
5Y4/1
2,5YR5/6
penedHa nenral
HepaBeH, | cuB, cUBO- CHB, CHBO- nox pr6a Ha
Ch18A_S.B [xpannmumie - 13 cuBo-6exoB | kaennkas]  rpy6o o 6 ka(eHuKasB, YCTHETO U
hy , 3arnajgeHa una | rpy6o | Bucoka | Bucoxa | Bucoxa | cpemna | cpenma cpeaHo
A_003 yerre 5Y7/3 5Y4/1 3arjajaeHa py pea pea 5Y4/1 peR BepTUKAJIEH
5Y5/2 5Y4/3 5Y4/3 IUIACTHYEH
M3pacThbK
BTOpHUYEH, TpULIETeH,
yepBeHo- | cuB, CHBO- kadsB, ¢ 1Be —
Ch18A_S.B [xpannmume - kadse, |xadenuxas] rpy6o 4epBEHO- P
— 1,2 3arnajiena ¢una | rpy6o | Bucoka | Bucoka | sucoxa | cpemma | cpenna cpeHo nox pr6a Ha
A 004 ycrue 0exoB 5Y4/1 3aryiajieHa KadsBU HBULN cTHeTo
— THET
25YRs/6 | svars W se G Y
5Y7/3 4yepHH (aHro6a)




Ta6muma 10 MakpoCKOIICKO OITMCaHUE HA TEXHOJOTHYHHUTE XapaKTEPUCTUKU Ha CEISKTHPAHUTE 3a aHaM3 KepaMUIHU (parMeHTH oT 00ekT Yokoba 18A. KBE

IpaSMepn (CM.)I TEXHOJOTHYHH XapaKTePUCTHKH
npuMecH

e T"" g |m I 6 6 6 6 -

UBAT MOB. JuBAT M0B.J 00p. noB. | 06p. noB.. | anro6a | anroda

aed. P P Tectofl phun | exnp apeonn | enpu Jopranu oM u3nuYaHe yKkpaca
ycTue BBH BBbTpe BBH BbTpe BBbH [ BbTpe kambue leambuel  xa
¢TeHa nchK | NACHK
Ta Ta
4epeH,
BTOPHMYEH, | BTOpHUYEH, IPHGHCH ¢ B
Ch18A S.B 4EpPBEHUKABO] YEPBEHUKA rpy6o HE He [cpemno P
y TBpHE 0,8 3arjiacHa BHUCOKa j BHUCOKa cpeana HHUCKa cpeana HCGCHI/I CpeaHO
A 005 kadss, BO-KadsB, 3ariazieHa |3anasena |3anasenal rpy6o

- YCpBCHUKaBHU

75YR5/8 | 75YR5/8 P

MBULU
HepaBHOME
Ch18A_S.B| ¢dparment P He He |cpenno
. HO 3araajaeHa CcpenHo
A 006 indef. P 3amaseHa [3anasenal rpy6o P

- 3ariaieHa




Tab6muma 11

PacTuTenHu ocTaHKM B KEpaMUYHU (PPAarMEHTH U Ma3UJIKH

O0ekT Enoxa Bupn marepuan KonTeker Bpoii | HeraruBHu oTneyarsuu JIaTHHCKO HAMMEeHOBaHH e
€IHO3BbPHECTA IIICHHIIA Triticum monococcum
MeKa/cOnTa mueHna Triticum aestivo/ durum
S16B11KOBO Panen Heonut k8.J38 / 10 KontponCH 25 CUCMHK Hordeum vulgare
mpodmr; kB.K40
oBcura Bromus sp.
€IHOTOMIIIHA METIINIA Poa annua
€UeMMUK /IIJICBU, OCHOBU Ha
Cokoi PBE TJIMHEHU JECTPYKLIHUH ot cropbkenue (PBE) 15 KIlacHe Hordeum Vulgare
JKUTHH PACTEHUSI Triticum sp.
[Hana Oynap PX/KX KepaMHIHU (PparMeHTH F24 28 eUEeMHUK Hordeum Vu|gare
pBK Secale cereale
e/HO3bPHECTA MIIEHALA Triticum monococcum
JIBy3bpHECTA MIIEHHLA Triticum dicoccum
MeKa /COUTA MIIeHnna Triticum aestivo /durum
Yokoba 18 CBE TJIMHEHU JIECTPYKIIHH kB.A32 ; kB.0O36 50
CUEMUK Hordeum vulgare
BIK Secale cereale
P
OBCHTA Bromus sp.
Triticum sp.
Yokoba 18A KBE KepaMU4HU (parMeHTH kB.A43; kB.N43; kB.P37 25 ALTHY pactenvd P

CUCMHK

Hordeum vulgare




Tabnuna 12. Jlana bynap 1. OTrieyarsiy OT IIETKH BbPXY bHA Ha ChIIOBE.
Jlerenna:

1. Ksagpar

JwnbounHa ot penep (M)

w

YKUITHTIIE )

Jaruposka: PX (Panen xankomut), 2 /2PX (kbceH panen xankonut), KX (KbCeH XaJIKOIUT)
Termo (gr)

IIpHO (CM)

Crena BucounHa (mm)

Kpbrna mietka: 1 (na), 0 (ue), C (HaamueH UeHTHP)

. IlepnennukynspHa mieTka

10. Ceuenne Ha ;rpumte: C (KpBIIIO0), F (TUIOCKO) U AMaMeTHp/muprHa (Mm)

11. Ceuenne na BorhKa: C (kpbIi0), F (IU10CK0) M AuamMeThp/iupuHa (Mmm)

©®o~NoGA

Konrekcer: KBC (xomriexc BKomaHu CTPYKTypH), S (sima), XK (kunmume), BCXK (BkomaHa cTpykTypa

No | USOBPAXKEHUE 1. 2. 3. 4. 5. 6. 7. 8. (9. |10. | 11.
1 E23 3.15-3.25 | KBC PX 1295. 1539 | 1838 | 1 0 cf. C,
9 C, 3-4
2-3
2 F19 1.75-1.9 - PX/KX 69.4 11.79 | - 1 0 NA C2
o .
3 F16 1.75 A2 PX 222 14.66 | - 1 0 NA C
2-3
4 E24 3.25 KBC 2 %PX 54.4 11.83 | - 1 0 NA C,
1,5-
2
o NN EE mE .
5 F22- 3.0-34 KBC KX 96.8 12.67 | 13.04 | 1 0 NA C2
24
- e wm e |
L |




6 G23 - KBC KX 27 9.94 - 1 0 NA | C2
7 F24 2.65 KBC KX 228.5 19.39 | - 1 0 NA | C,
3-4
8a, E18 1.55-1.67 | - - 229.4 12.19 12.02 | O 0 NA NA
8b,
8c
93, E23= | 3.7 KBC 2 ¥5PX 302.9 15.1 - 1 0 NA | C,
9b 24 2-3
10 E19 1.45 - KX 86.4 9.27 9.15 1 0 NA | C3
11a, E13 1.10-1.24 | - PX 40.1 7.97 7.33 Oa | 1a | NA Fa,
11b 4-5
1b | Ob
Cb,




12 D18 | 1.23-1.34 KX 60.7 | 16.03 | 13.83 NA | C,
4-5
13 E23 | 2.4-254 KX 279 | 12.85 | 11.42 NA | C2
14 | | H23- | 3.1 KX 16.59 | 11.29 | 12.82 NA | C
|' E 24 3-4
15a, G23 | 2.9-30 KX 2477 | 156 | 1461 NA | C,
15b
A3-
4
b5
16 F24 | 2.65-2.83 - 87.7 | 1513 | - NA | C,
1,5
17 G23- | 2.95-3.05 KX 405 |74 - NA | G
24 1,5
2
18 E23 | 3.2-33 2%PX | 459 | 105 |- NA | C3




19 E23 | 2.9-3.0 - 2%PX | 309 824 | - NA | C
1,5
20 B10/ | 0.95- W PX 59.87 | 8.1 11.54 6- | 6-7-
D12 | 1.10/ 7- |12
1.07-1.17 12
21 F24 | 296 KBC | - 75.7 628 | - 3-5 | 35
N N . -
22 F32 | 2.05-2.3 | BCX | PX 97.2 12.63 | 11.52 25 | 25
23 D9 1.15-1.45 | BCK | PX 44.6 3.94 | 6.42 45 | 45
24 c3 0.65-0.85 | cf. PX 67.1 10.22 | 6.47 56 | 56
KBC
25 D11 | 0.82-0.90 | X PX 47 13.09 | 5.58 5-8 | 5-8




26

C10- 1.0-1.1 PX 138 9.79 9.36 6- 6-
11 10 10
27 D10- | 1.20 PX 140.4 15.47 | 13.71 7- 7-
11 11 11
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