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EXPLORING THE BEGINNINGS: A MULTIANALYTICAL ARCHAEOMETRIC 
STUDY OF THE EARLY NEOLITHIC POTTERY PRODUCTION AT KOPRIVETS,

NORTHERN BULGARIA

Tanya DZHANFEZOVA
School of Archaeology, University of Oxford, 1 South Parks Road, Oxford OX1 3TG, United Kingdom; Department of Archaeology, St Cyril and St 
Methodius University of Veliko Tarnovo, Veliko Tarnovo, Bulgaria; e-mail: tanya.dzhanfezova@arch.ox.ac.uk

The unknown could often transform into something wonderfully new and exciting by only 
changing perspective. Based on pottery analysis, this paper honours the work of dr. Maria 

Bitiri -  by considering the times immediately preceding the better-known Early Neolithic 
period while exploring the beginnings of pottery production in Northern Bulgaria.

Keywords: pottery production, neolithisation, North Bulgaria, archaeometry
Abstract: This paper examines pottery production as a proxy for the introduction of major Neolithic achievements, especially in newly-settled 
territories. It considers potential signs of adaptation of the ceramic technology to new environments, without disregarding possible local 
contributions to the beginnings of the regional pottery production. The North Bulgarian areas are associated with distinctive climatic conditions, 
contrasting environmental settings and different raw materials when compared with the homeland of certain new-coming groups. Whereas no 
loessic sediments extend southwards of the Balkan mountainous range, these are namely the typical Danubian plain accumulations associated with 
available clays used for pottery production in the region. Taking into account various scenarios for the beginning of the Neolithic in North Bulgaria, 
as well as the local specifics of the lithic industry, the first pottery from the settlement at Koprivets is considered in a broader Neolithisation context. 
By recovering and interpreting technological parameters, the study examines the innovative adaptations to specific local conditions that the 
adoption of pottery production, as a new technology, must have evolved, at one of the earliest known Neolithic sites in Northern Bulgaria.

Cuvinte cheie: producţie ceramică, neolitizare, nordul Bulgariei, arheometrie
Rezumat: Articolul de faţă se concentrează asupra producţiei ceramice ca element reprezentativ al pătrunderii neoliticului (mai ales în zone 
geografice proaspăt ocupate de valul neolitizării) în încercarea de a identifica semne ale adaptării noilor veniţi la noul mediu, dar fără a ignora 
posibilele transformări locale. Zonele din nordul Bulgariei sunt caracterizate de condiţii climatice distincte, condiţii de mediu contrastante si materii 
prime diferite comparativ cu cele din zonele de origine ale grupurilor nou venite. Deşi nu există sediment de tip loessic la sud de munţii Balcani, există 
depuneri tipice pentru câmpia Dunării asociate unor diverse tipuri de lut utilizat în producţia ceramică din regiunea respectivă. Luând în discuţie 
diversele scenarii pentru începuturile neoliticului în Bulgaria de nord, ca si specificitatea industriei litice locale, cea mai timpurie ceramică din 
aşezarea în aer liber de la Kopriveţ este discutată în contextual mai larg al neolitizării. Prin obţinerea si interpretarea parametrilor tehnici ai 
ceramicii, studiul de faţă examinează adaptările inovative la condiţiile specific locale ale producţiei ceramice, văzută ca o nouă tehnologie, în unul 
din cele mai timpurii situri neolitice din nordul Bulgariei.

INTRODUCTION

The precise starting point of incipient technologies is not necessarily always clear in many regions, and this 
also refers to pottery production in present-day North Bulgaria. This territory provides excellent opportunities for 
examining local pottery beginnings and dispersals, the conformity to traditional technical approaches, as well as the 
introduction of innovative pathways while spreading the new ceramic technology (see Dzhanfezova et alii 2014, 
2020). The last issue is valid especially when possible interferences between the bearers of the First Temperate and 
the Forest Steppe Neolithic (Reingruber 2017) in the focal region are taken into account.
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Located at the crossroads between West Anatolia and Europe, the Eastern Balkan region includes pioneer 
sites established within the newly settled areas. Koprivets is among the earliest settlements revealing the (so far 
acknowledged) beginnings of pottery production between the Balkan mountainous range and the Danube River in 
present-day Bulgaria (see Todorova, Vaysov 1993; Popov 1996; Elenski 2008). Such settlements are usually seen as 
reflecting consecutive Neolithisation impulses that result from movements, contacts and transfer of knowledge; but 
also as representing a mixture of introduced innovations and regional achievements with the more active 
participation of local communities -  as opposed to the views referring to the arrival of newcomers into almost empty 
territories (see Nikolov 1989, 1990; Todorova, Vaysov 1993; Thissen 2009, 2015, 2017; Reingruber 2017).

As the Early Neolithic Eastern Balkan area is traditionally associated with groups arriving from Anatolia and 
the Aegean coast (Nikolov 1989; Todorova, Vaysov 1993), mainly the possible geographic trajectories have been 
examined, creating heated debates about the routes used by the first Neolithic communities. At the same time, this 
new technology has also been referred to the north, with foraging communities that had developed their regional 
pottery style at an earlier stage (Reingruber 2017).

Importantly, when exploring incipient technologies in the Bulgarian regions, direct links to known pre- or 
aceramic predecessors (either non- or local) are missing. The data about some of the earliest Neolithic settlements is 
scanty, as is the information about the late Mesolithic/Epipaleolithic substratum, especially when considered all along 
the disparate perceptions regarding the reasons, trajectories and dynamics of the Neolithisation process (Todorova, 
Vajsov 1993; Gatsov 2007; Gurova, Bonsall 2014a, b).

Currently, there is no explicit information about the period preceding the Neolithic in Bulgaria, and no 
specific data whatsoever yet regarding the possible transition between a Mesolithic hunter-gatherer lifestyle and the 
Neolithic settled way of life associated with 'ceramic' phases (which is in contrast with other areas, see Gurova, 
Bonsall 2014a, b). Interestingly, when evidence from both lithic industry and pottery is considered, there is not 
necessarily a clear correspondence between suggested places of origin and expected patterns of transfer of 
knowledge, especially with regard to the North Bulgarian materials and the alleged provenance areas. Whereas 
pottery has been associated mainly with Anatolian and coastal sites suggested (see Todorova, Vaysov 1993; Popov 
1996; Elenski 2004, 2008; Gurova, Bonsall 2014 a,b), reciprocal indications with regard to the flint industry have not 
necessarily been suggested. Why the Early Neolithic period shaped such specific appearance in the focal region, how 
this happened, and who the pioneers were, is thus yet to be explored.

The site of Koprivets, located in the Rousse region of Northern Bulgaria (fig. 1), and considered as 
representing the earliest known ceramic 'style' in the area, raises the question about the beginnings of the Neolithic 
period and the spread of the so-called 'Koprivets culture' or 'pottery style' (Popov 1996; Elenski 2008). Understanding 
pottery production is thus inextricably intertwined with the study of complex and regionally-specific aspects of the 
Neolithisation processes, the theoretical and analytical approaches towards the accessib le known 'earliest' materials 
and, essentially, the possible interpretations of the results.

In this paper, the questions of how the first pottery was made in the focal region and, potentially, who the 
first potters were, are tackled by the application of archaeometric analysis of pottery from Early Neolithic 
stratigraphically consecutive contexts at Koprivets. The first results, presented here, are aimed at establishing a 
baseline -  i.e. recognising the common/usual local wares technology, typical of the 'traditional' production at this 
specific site. This would also allow future identification of possible local departures from the common 'style', 
detection of (longer-distance) imported vessels, and potential experimental approaches, if existent. The clay fabrics 
and surface treatments are considered within the cultural, social and environmental context, thus widening the 
research horizons towards the interpretation of the Early Neolithic pottery.

NEOLITHISATION OF THE REGION

It has broadly been accepted that farming (along with pottery making) was introduced in the Balkans by 
incoming groups. Possible scenarios regarding the encounters between Anatolian newcomers and local hunter- 
gatherers have also been considered (cf. Reingruber 2017), but are still unresolved as regards Northern Bulgaria (see 
Gurova, Bonsall 2014a, b). Whereas elsewhere, in regions with well-documented Mesolithic presence, indigenous 
hunter-gatherers have been seen as participants in the Neolithisation processes, or encounters have been registered, 
specific direct data (based on material culture remains) about comparable potential transformative stages are 
currently missing in Bulgaria.

The views on the Early Neolithic chipped-stone industry suggest that the southern and the central Balkan 
areas display signs of Anatolian provenance (no identified reminiscent Mesolithic features in the studied lithics),
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whereas the northern Balkan lithic production (that includes both macro- and 'microlithic' components) is indicative 
of a local transformative phase revealing Neolithised Mesolithic groups (Todorova, Vaysov 1993, p. 55-56). With this 
regard, clear differentiation is seen between the alleged Epipalaeolithic/ Mesolithic collections from the Black Sea 
littoral, on the one hand; the Early Neolithic chipped-stone assemblages from southern Bulgaria, on the other; and 
then again the Early Neolithic tools from the so-called 'Monochrome phase' as described at Koprivets, North Bulgaria 
(Gatsov 2007).

The situation regarding the 'Mesolithic' flint tools from the Black Sea area, however, is somewhat obscure. 
The only objects allegedly dated to the Mesolithic period, are the surface stray finds at Pobitite Kamani (Dikilitash) 
near Varna (Dzhambazov, Margos 1960; Gatsov 1989, 2007)1. However, these finds are also considered as belonging 
to a multi-period random assemblage (Ivanova, Tsanova 2001), with the 'Final Mesolithic' features (trapezes) 
attributed to the Neolithic period (Gurova, Bonsall 2014a). Currently, there are no other known material culture 
remains in Northeastern Bulgaria that immediately pre-date the ceramic Early Neolithic period known in the region.

The Early Neolithic chipped-stone tools from the earliest contexts at Koprivets (from the so-called 
'Monochrome phase'), refer to a workshop of local flint, with occasional Balkan flint tools occurrences (Vaysov, Popov 
2014; Gurova, Bonsall 2014b). It is an 'archaic and amorphous, flake-oriented industry, with a sparse tool repertoire', 
with dominating dark-grey flakes and based on local low-quality material -  probably the silicified Aptian limestones 
from the Kovachevska geological formation (Zlateva-Uzunova 2009, p. 74; Bonsall, Gurova 2014b, p. 123; Gurova 
2018, p. 123-124). The assemblage has also been considered as analogous to the Mesolithic finds from the Iron Gates 
area (Tsonev 2004). However, its amorphous appearance and multidirectional core exploitation (mainly for the 
production of flakes and irregular blades) has revealed similarities between the lithic industries at Koprivets and Hoga 
Qe§me, Turkey (Gatsov 2007, p. 120; 2009, p. 121), also seen as connecting the Maritsa River delta area and 
Northeastern Bulgaria (Gatsov 2006; Gatsov 2007, p. 120).

The strikingly different techno-typological features and raw-materials specifics between the Early Neolithic 
chipped-stone assemblages at Koprivets, and those in Southern Bulgaria (Tsonev 2000, p. 33; Gatsov 2009), coincide 
with the clear technological gap between the Hoga Qe§me lithic industry and the materials from sites located south of 
the Marmara region (mainly due to the presence of bullet cores, Gatsov 2007). Bullet cores, indicative of certain local 
elements in the formation of the Neolithic flint industries, are found in the Crimean Peninsula and in the Northwest 
Pontic coastal area. Dominant in eastern Thrace and the south of the Marmara, these have not been recovered in 
what is present-day Bulgaria yet (Gatsov 2007, p. 126; 2009)2 -  a major question, especially bearing in mind the 
submerged (Mesolithic) Black Sea coastal areas (Gurova, Bonsall 2014) and the specific regional distribution of these 
finds (Ozdogan 2019).

Considering pottery studies, several open settlements are usually seen as representing the so-called 
'Monochrome phase' pottery in the region (Elenski 2008; Popov 1996; Todorova, Vaysov 1993, but see also Stefanova 
1996; Reingruber 2017). Traditionally, the earliest local ceramics are described as preceding the white-painted 
Karanovo I style, as typologically similar to Hacilar VI pottery, and associated with Anatolian groups that had reached 
the hinterland of the Balkan Peninsula (Todorova, Vajsov 1993, p. 61, 74-75; Popov 1996).

Although mainly the routes used by the first 'migrant' groups and settlers in northern Bulgaria were in the 
research focus, the specific aspect of this population is yet to be explored. It has broadly been accepted that the river 
valleys on the Aegean coast (Nikolov 1987; Todorova, Vaysov 1993; Lichardus-Itten et alii 2002, 2006) or maritime 
routes (Ozdogan 2011) had been used for further inland advance, but the precise manner, in which the region around 
Koprivets was Neolithised currently remains unknown.

Some consider an eastward arrival of Anatolian pioneers into Central North and Northeastern Bulgaria -  
advancing along the Danube River, reaching the Russenski Lom River, and gradually settling the area (Todorova, 
Vaysov 1993, p. 61), while others suggest westward movements (Neolithisation of the region from east). The latter 
implies an initial northward expansion along the Black Sea coast (Ozdogan 2006, 2011; Gurova, Bonsall 2014b, p. 126), 
followed by westward advance along the Danube River, reaching the vicinity of the Roussenski Lom River, and later 
spreading towards other uninhabited territories with 'better' environmental conditions and raw material resources 
(Gurova, Bonsall 2014b). Whereas yet other views refer to a more direct northward advance, using the Stara planina 
mountainous passes, even the areas located to the north/northeast of Bulgaria are seen as the regions of key 
importance when considering the Neolithisation processes that took part in the northern regions of the country.

1 The Dikilitash collection is seen as associated with the Epi/Tardigravettian tradition in the Iron Gates region but dating associated material is 
considered impossible (Gatsov 2007).
2 See also a discussion in Gatsov et alii 2017 on one surface find without clear chronological position.
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The current dating suggested for the open settlement at Koprivets stems mainly from the pottery typology 
(Popov, Mateva 1993), the beginnings of the site, more specifically, being placed shortly after 6100 cal BC (Marinova, 
Krauss 2014). The oldest layers thus refer to the period ca. 6100-5700 BC, according to typological comparisons, with 
three new 14C dates 'from the earliest settlement phase', without specific indication of the context of the dated bone 
samples. The dates Poz-63236 (7020 ± 50 BP), Poz-63237 (7090 ± 80 BP) and Poz-63238 (6930 ± 50 BP) are seen as 
correspondent to Dzhulyunitsa II and the early Karanovo I in Thrace (Marinova, Krauss 2014, p. 184), and average 
around 5950- 5850 cal BC (Reingruber 2017, p. 101).

THE SITE OF KOPRIVETS AND ITS POTTERY3

The eponymous site of the 'earliest Neolithic culture' in Bulgaria, 6200-6000 BC (Vajsov, Zidarov 2014; 
Vajsov, Popov 2016, 2019), lies on a slightly elevated terrain, ~200 m in diameter, located on the first terrace of the 
Baniski Lom River (Popov, Mateva 1993; Vajsov, Popov 2016, 2019). Within the limited excavated area were found 
materials from the earliest phase of the local Early Neolithic (the so-called 'Monochrome phase'), and the Late 
Neolithic period (Popov 1996; Todorova, Vajsov 1993; Popov, Mateva 1993).

The naturally elevated formation represents a sedimentary cone of the Kovachevska svita -  consisting of 
limestones, clayey limestones and marls, with clayey loessic soils beneath the Neolithic layers. With a maximum 
thickness of 1.20 m, there are two layers of Early Neolithic cultural accumulations -  the more recent Layer 1 
(170.89-171.49 m, 0.50-0.60 m thick), and the older Layer 2 (171.49-172.04 m, 0.45-0.55 m thick), disturbed by later 
contexts towards south-east and north-west (Vajsov, Zidarov 2014, p. 49).

The Early Neolithic pits were dug down to 0.60 m into the yellowish loessic soil, with the older Early Neolithic 
layer ('Koprivets culture stage 1') present as a component of the infill of the pits; and the younger Early Neolithic layer 
registered in the upper parts of the infill. Furthermore, some of the dug structures were considered as possibly 
referring to raw-materials sourcing associated with house-building activities (Vajsov, Popov 2019).

The 'monochrome Koprivets pottery group' is described as preceding the white-painted style, the latter, 
however, being represented at the site by only a few fragments (Popov 1996). In terms of shapes, this group of 
Neolithic settlements along the Yantra and the Russenski Lom Rivers includes biconical vessels, bowls with cylindrical 
upper and spherical lower parts and dishes with conical neck and semi-spherical body (Elenski 2008). The decoration 
includes fine impressions (round, oval, semicircular, triangular or diamond-shaped, made by shell or nail impressions); 
plastic bands, knobs and curvilinear motifs; corded handles; as well as, e.g. Dzhulyunitsa, dark brown and black 
'painted' motifs (Elenski 2008).

Geological setting

The loess formation in North Bulgaria is associated with the north-northeastern eolic transportation corridor 
-  its accumulation beginning with red loessic clays shaped during the period of reversed polarity [starting around 
2.58 million years ago, now called the Matuyama Chron (see Laj, Channell 2015)], and followed by eight loessic layers 
delimited by buried soils, dated to the 0.82Ma-8.0Ka (Evlogiev 2019, p. 155).

The accumulations on the plateau (i.e. the location of the Early Neolithic site) refer to the upper zone of the 
first loessic horizon. These are sealed by a modern soil carbonate horizon that also covers the Neolithic contexts from 
8100 BP. Beneath the loessic cover, the bedrock geology around Koprivets is relatively uniform, consisting of siliceous 
limestones, clayey limestones and marls of the Aptian (early Cretaceous) Kovachevets formation. Alluvial-proluvial 
deposits of cover gravel, sands and pebbles occur along the Baniska River, with Holocene alluvial deposits associated 
with the river bed and the flood plain, pebble, sands and clays. Southwards, the area nearby the river is associated 
with the Gorna Oryahovitsa formation of clayey marls, with interbeds of sandstones and limestones (Hayuterivian- 
Aptian), whereas northwards are located Holocene Talus deposits with rock pieces, clayey and sandy materials 
(Evlogiev 2019).

Importantly, in three directions (south, east and north), there are patches of land of 3-4 km around the site 
that consist of clayey loess (Evlogiev 2019), with the closest being only 1-2 km towards east and across the river 
(fig. 1).

3 The publication of the site is in preparation by the field researchers, Dr V. Popov and Dr I. Vaysov, whom I am deeply grateful for providing access 
to some of the archaeological materials. Photographs and drawings of pottery sherds are not included in this paper. Author of all figures in this 
paper is Dr T. Dzhanfezova.
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Preliminary results

The limited number of fragments in the first sampling collection reveals no specific characterisations of 
strictly delineated technological groups -  in terms of explicitly targeted and category-specific individual raw-materials 
and fabrics 'recipes'. The preliminary results are based on the analysis of 15 Early Neolithic fragments, c onsidered as 
representative of the common pottery production at the site. Aiming to establish the local wares baseline, these were 
collected within the Early Neolithic sequence (Layers 0-2, Excavations 2018 by Dr V. Popov and Dr I. Vaysov). Given 
the limited number of analysed fragments at this stage, specific correlations are not being offered.

Macroscopically, this is a homogenous collection of ceramic fragments, made from very fine clays devoid of 
either natural or added coarser mineral inclusions. The principal difference between some of the fabrics is given by 
the presence of vegetal temper within the body clay, often visible also on the surface (fig. 2, 3) -  all but some of the 
thinner forms being tempered this way. The clay is so fine that even the outlines of some small mineral inclusions 
beneath the burn-out vegetal parts imprints are clearly discernible. The fragments usually have a tripartite cross
section, with 70-90% of the sherd being a dark-grey to black core between the two better oxidised outer layers. Full 
oxidation conditions were not represented in this first study collection.

As the surface colour reflects the interplay of various factors (composition, porosity, firing atmosphere, 
temperature, etc., see Rice 1987), some occasionally observed darker nuances, patches and shades, especially when 
registered on one and the same vessel, clearly reflect random variation, rather than intentional actions (unlike the 
decorative examples at Dzhulyunitsa, see Dzhanfezova et alii 2014). Burn-out of organics has resulted in variable 
concentrations of plant imprints on the vessel surfaces (fig. 2a-d; fig. 3a-d), their frequencies usually being 
considerably higher in cross-section.

The macroscopic characteristics of the available naturally fine clays correspond with the appearance of the 
fabrics studied in thin section (fig. 4). These are homogenous, devoid of any coarse inclusions, non-porous, and show 
no evidence of clay mixing (fig. 5-6). None of the fabrics exhibits any level of vitrification (Rice 1987) -  indicative of 
low-firing temperatures, and probably bonfire/pit fire. Diffuse margins between the zones (greyish/black cores and 
inner and outer surface layers) point towards incomplete oxidation, which is observed in all fabrics containing organic 
temper. Indeed, apart from the presence of organic inclusions (vegetal parts) in some of the fabrics, there is no 
fundamental difference between the fabric groups (fig. 5 c-h). Finally, within this first collection, smudged dark 
surfaces were not identified.

The range of fine mineral inclusions is very limited, essentially confined to that of loessic material with minor 
inputs from the uniform sedimentary bedrock geology and subsequent modification by soil formation (fig. 5 a -c). The 
very well-sorted silt grains are dominant, and the fabrics also contain a high proportion of chemically and 
mechanically weak grains (e.g. mica, feldspar, some amphibole and epidote) in addition to the dominant quartz.

Fabric groups can be defined only very broadly (fig. 4). All samples show fine groundmass and irregular firing 
towards the core (usually 70-90% dark core). With regard to the matrix and the mineral inclusions, the difference lies 
mainly in the occasional presence of minor limestone components, probably deriving from the underlying Aptian 
geology, either occasionally mixed into the clayey loess or associated with slope erosion. Fragments of secondary soil 
calcium carbonate (caliche) are also occasionally present (fig. 5). One sample shows a coarser fabric that points to a 
degree of alluvial reworking of the loessic clays since, in addition to the latter, and has small amounts of material, 
diagnostic of the underlying silicified Aptian carbonates, in the form of secondary silica grains.

Group 1 (5 fragments, one sherd with slip, Fig. 4a) is characterised by very high concentration of fine grains in 
the matrix (clay:inclusions ratio 20:80). These are rounded, well-sorted, and are composed mainly of quartz, but also 
include mica (biotite), with grain size less than 0.1 mm. There is a smaller quantity (10%) of occasional larger light 
brown inclusions -  rounded to sub-rounded grains reaching up to 2 mm in size in some of the fragments, and found in 
smaller sizes in others. The variable morphologies and optical behaviour of these brownish grains (semi-opaque 
inclusions containing high concentration of iron-oxides) define them as iron-rich clays.

The interpretation of these fabrics is that they are based on the local loessic clay, with a smaller amount of 
larger, typically more rounded grains derived from the underlying Cretaceous (Aptian) marls and carbonates, and 
possibly little recent alluvial material -  suggestive of in situ deposits (e.g. pits).

Vegetal inclusions are also present in significant quantities (typically about 20%, and reaching 2 mm), along 
with occasional inclusions of shell and foraminifera, and possibly a single bone fragment (1 mm) that was observed 
but is not distinctive. Although such vegetal parts could represent natural inclusions derived from plants growing on
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these loessic clays, there are plant parts identifiable as wheat and barley species light chaff. The consistent amounts of 
the inclusions signal the intentional addition of plant parts to the fabric (see Dzhanfezova 2020).

Group 2 (3 fragments, fig. 4b) is similar to Group 1 but without the light brown inclusions of the latter, and 
contains more significant amounts of mica (biotite) -  possibly indicative of raw material procurement areas of the 
near-unaltered loess. The inclusions, especially quartz, have similar size range and distribution as in Group 1 but are 
more angular.

The vegetal inclusions (plant parts) present in this group yield lower percentages compared with Group 1, ca 
10%, and are somewhat finer. The latter, however, is not a consistent feature, as there is further variation in their 
alignment within the fabric, and in the degree to which the parts have been distorted. Within this group, some 
fragments contain finer and smaller (1-2 mm), or more numerous and larger vegetal inclusions (4 mm).

Group 3 (3 fragments, fig. 4c) is characterised by a very high concentration of fine grains in the matrix, 
especially mica (biotite), and higher amounts of rounded to sub-rounded, Fe-rich clay pellets with various sizes 
(1-4 mm), showing variable colours (from orangey-red to brownish-black). There are up to 1 mm white inclusions, 
both of the rounded and angular types, but the light brown variety of mineral grains seen in the other groups is 
absent. Carbonate fragments and some calcitic ooids are also to be found. Here, phytoliths are present in higher 
quantities and larger sizes (up to 20% and usually 4 mm in length).

Group 4 (3 fragments, fig. 4d) consists of fabrics without vegetal inclusions. The matrix and the inclusions are 
similar to those described above, the grains being well sorted. These include biotite, muscovite, high frequencies of 
iron-rich and brown pellets, small black iron-rich inclusions, as well as larger clay pellets (up to 4 mm) that contain 
small quartz grains of slightly different colour (either lighter or darker) and blurred outlines. Some angular inclusions, 
mostly quartz, are also present in the matrix.

To summarise the observations on fabrics, apart from the presence of the vegetal inclusions, specific fabric 
groups can hardly be outlined clearly. As local geology is comparatively uniform, all fabrics are fine, the mineral 
inclusions are very fine -  the grains are small, mainly quartz and feldspars (including microcline), some epidote, 
muscovite, very often biotite, and occasionally carbonate grains and iron-rich pellets. Mica is always present 
(predominantly biotite), although in variable quantities. The angularity of the grains often refers to mineral inclusions 
of very small sizes. There is slight variation in the clay to mineral inclusions ratio (fine inclusions in the matrix), the 
ranges being 80:20 to 90:10. From their mineralogical composition, the main differences between the fabrics refer to 
whether or not they contain more and larger carbonate fragments, higher frequencies of Fe-rich pellets and small 
opaque grains, as well as the quantity of biotite grains.

Identical to this variation is the presence of vegetal inclusions. These make usually ca 20% and are ca 2-4 mm 
in size; however, they often make only ca. 10%, and sometimes are not present at all. The last case is usually observed 
in thinner fragments (0.5-0.7cm thickness). Presently, however, no obvious trend can be ruled out for the addition 
and the quantity of plant parts, as these are found in fabrics, similar to those used for the non-tempered vessels. At 
the surface, depending on the abundancy of vegetal inclusions and the complexity of the surface treatment, vegetal 
inclusions may be present from low to very high quantities, and within the range of fewer inclusions to patches of 
clusters, with plant parts sometimes covering one another (fig. 2a-d; 3a-d). In section, the voids left by the vegetal 
inclusions have variable shapes -  from elongated linear (0.1 mm-1 mm thick) to angular and acicular, or even 
amorphous patches consisting of plant parts having angular to oval outlines (fig. 5c-f). These are commonly found in 
various combinations, and are poorly sorted. Amongst the rest, the latter may also reflect (a). the easy natural 
disintegration of plant parts into finer components, especially when found mixed with clay, and (b) threshing 
procedures characteristic of crops processing. In some cases, spikelets (possibly Hordeum and Triticum species), as 
well as wild plants/arable weeds are also found.

Higher magnification findings correspond to these observations -  clearly illustrating the fineness and the 
homogeneity of the fabrics, the lack of any bigger mineral grains, and the presence of discernible plant parts (organic 
temper) (Fig. 6), including well preserved phytoliths, not necessarily always indicative of the cells, characteristic only 
of the inflorescence bracts (fig. 7).

Regarding surface treatments, the fragments show a range of polished and burnished to coarse surfaces, the 
higher concentration of vegetal inclusions usually being found on coarser fragments. Although it may be expected that 
thinner vessels would also have finer surfaces, devoid of organic inclusions, this was noted but is not necessarily a 
consistent relationship. Less organic inclusions visible on the surface of at least some medium/thinner vessels, may 
also reflect mechanical actions.

Importantly, with the surface treatment of these burnished loessic fabrics, the potassium-rich clay forms a 
thin, finer top layer -  more compact and devoid of bigger inclusions, also because of the applied pressure. In such
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cases, it results from mechanical burnish, rather than necessarily being indicative of a more sophisticated technology 
that implies the addition of finer top layers. Understanding the qualities of local clays thus shows how the fine top 
surface appearance may not always reflect extra technological steps (separate coating, engobe and slip, see 
Dzhanfezova et alii 2014). The latter is especially valid when interpreting the degree of complexity of the chaîne 
opératoire and the level of sophistication of pottery production both regionally, and within the broader context of 
Neolithisation and craft-transfer.

Regarding the decorated vessels, preliminary observations suggest that the studied red surface is definitely 
an added layer (fig. 8), perhaps along the tooling or pressing on the surface. The slip appears to be a red earth rather 
than an iron ore proper -  probably associated with leached (steep slope) exposure of the loessic clay. The white paint 
(fig. 9) used for decoration is based on local limestones and marls -  very fine materials, ubiquitous and easily 
accessible in the region -  a situation similar to that representing the typical local white-painted wares at other North 
Bulgarian sites (e.g. Dzhulyunitsa).

DISCUSSION

Pottery fabrics and 'recipes' considered in context
Taking into account clay processing, and given the naturally fine and micaceous local loessic raw-materials, 

no evidence of specific larger-scale activities aiming at the removal of natural inclusions (by levigation or sieving) is 
supported by the common wares. Only vegetal parts were added to the fabrics -  usually found in sufficient quantities, 
indicative of intentional modifications of the original raw-materials (see Dzhanfezova 2020). Present in consistent 
frequencies within the medium and thick vessels, their concentration varies in thin vessels, thus showing that making 
thin to medium vessels would have been successful even without adding (organic) temper.

As some thinner fragments contain no organic inclusions, the vegetal parts were either (a) missing from the 
original clay paste, or (b) removed from the clay paste at some stage. If added when preparing the fabrics for making 
various categories of vessels, and eventually removed especially when shaping thinner vessels, such complex, more 
time- and effort-consuming chaîne opératoire would be unfavourable, if strict practicality is being considered.

Given the analogous mineral composition of the fabrics used for the thicker vessels (containing organic 
inclusions) and those of the thinner vessels (devoid of such), the former option (a) was probably valid. Naturally fine 
clays were used, along with the common addition of organic temper, perhaps leaving un-tempered some share of the 
fabrics intended for making thinner vessels. Whether certain raw materials were initially processed, especially when 
making specific fine wares, will be explored further in details. In any case, an option implying (1) initial processing of 
the local raw materials by levigation or sieving, potentially followed by (2) the addition of organic temper, and then 
again (3) secondary levigation/sieving of the paste in order to remove bigger inclusions would be too complex and 
impractical.

Similar to other contemporaneous sites, the vegetal inclusions are present in various amounts in the clay 
paste -  from sparse to abundant frequencies but usually in consistent quantities (see Dzhanfezova et alii 2014; 
Thissen 2015, p. 10; Dzhanfezova 2020). Signs of chopped or ground chaff (Thissen 2017, p. 83) have not been 
registered. As per the presence of other mineral inclusions (bigger mineral grains) (cf. Popov 1996; Thissen 2015, 
p. 10-11), such have not been identified in this study collection.

Traces of other organic materials, possibly used when shaping the vessels, may have been imprinted 
occasionally (fig. 2f), seen as patches just below the top-surface layer of the walls -  perhaps pointing to vegetal agents 
or tools used during the stages of construction, shaping and treating the surface of the vessels (e.g. basket moulds, 
hammer and anvil tools, surface flattening/levelling devices, etc.).

Another key component, surface treatment, is also to be considered in regionally-specific context. Certain 
locally-made vessels were perfectly burnished -  having a very fine, even and lustrous appearance. Such high-quality 
wares are indicative of advanced pottery-making skills and well-developed practice. Still, the good qualities of local 
clays for this type of production are noteworthy. These naturally very fine potassium-rich, micaceous, loess-based 
clays burnish easily, implying that less time and effort would be necessary to effectively polish such fabrics (in 
comparison with raw-materials in other regions).

However, could these perfectly burnished vessels result solely from the suitability of the local clays available 
in the immediate vicinity? Wares without such careful burnish still reflect an established pottery tradition -  not 
necessarily associated with a certain lack of skilfulness. Completely functional, visually and technologically acceptable, 
they may also mirror other factors (e.g. no eagerness to focus on surface treatment or spend more time and efforts 
once the vessels fulfilled the technological, visual and intended usage requirements, etc.).
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In any case, obtaining a lustrous, shiny and perfectly burnished appearance (see Dzhanfezova et alii 2014) 
would be achieved much easily in the focal region -  in contrast with other Bulgarian areas where more efforts were 
necessary to produce this effect. Such perfectly burnished examples probably reflect the driven intentionality, and the 
perfect balance achieved between specific technological and visual requirements, on the one hand, the suitability of 
local clays, on the other, and yet again, the potters' specialized skills (or thoroughly followed instructions). Whether or 
not such perfectly burnished wares represent a specific category, and whether there is correlation between certain 
shapes, surfaces, and clay pastes, will be discussed in details elsewhere (as, currently, such are not registered within 
the first study collection). The few observed red-surface wares show application of a separate slip added to the body, 
and the fine white paint is based on the typical local calcium rich limestone and marl-based raw material sources. 
Technological variety thus may not be expected, and if present, it would have more complex technical and social 
implications -  compared with those regions, characterised by the variability of locally available raw-materials (see 
Dzhanfezova et alii 2020).

Firing, as observed on the typical medium-thick Koprivets fragments, probably reflects bonfire conditions. 
The common tri-partite section (showing a dark, non-fully oxidized core and two better oxidized surfaces) may be 
referred to not too high, still sufficient firing temperatures resulting in non-fully oxidised wares. The latter is expected, 
taking into account the presence of organic temper. Although these may be considered as either implying lack of 
expertise on the local clays' thermal behaviour and the clay firing techniques in general, or as evidence of initial 
experimentation, these vessels have actually been fired to the right degree that would allow for the production of 
quality pottery, and conform to the planned usage.

Importantly, these observations raise the question of how we apprehend 'quality', especially of such pottery 
production -  when made of very suitable clays typical of the study area, widely available, easily accessible and 
showing good workability qualities. Bearing in mind the major scenarios of introducing pottery making to the region 
by (a) groups arriving from various directions, and (b) potential local communities acquiring new skills, and the whole 
spectrum of possible interactions between these, the answer to this question has got major implications on the study 
of pottery production within the broader Neolithisation context.

Potters' origins and specialism?

For Northern Bulgaria, the suggested Neolithisation trajectories (northwards along rivers; through 
mountainous passes, or along the Black Sea coastal area and the Danubian plain, see above) imply that those groups 
arriving from the south encountered new environments. The locally-specific North Bulgarian loessic accumulations 
would have been unknown raw materials to the 'southern' potters. Due to formational specifics (see Evlogiev 2019), 
these sediments, typical for the Lower Danubian areas, are missing southwards of the Stara Planina mountainous 
range, in Anatolia, the river valleys within the Aegean coast, and the southern Black Sea littoral. If so, it is worth 
exploring what degree of potential adaptation or experimentation would thus be needed (and be observable 
archaeologically) for such potters to start their production within a new environment, and using the locally available 
materials.

The latter regions are those traditionally indicated as the provenance areas of the first Neolithic groups 
gradually reaching North Bulgaria (Nikolov 1987; Todorova, Vaysov 1993; Lichardus-Itten et alii 2002, 2006; Ozdogan 
2011). The assumed movement of migrant groups in the region, and their retained connections with the homeland, 
would suggest a relatively mature first pottery technology at Koprivets, perhaps with some imported vessels found in 
the Early Neolithic layers. If registered at the initial stage of the settlement life, they could have potentially been 
indicative of the provenance areas and movement trajectories of the newcomers (amongst the rest of the 
hypotheses). Importantly, any wares potentially brought from the areas located to the south of the Stara Planina 
mountain would easily be recognised (see Dzhanfezova et alii 2014).

In contrast, the intra-regional connectivity between Koprivets and the closely located sites may not be easily 
recorded on the basis of the fabrics used for pottery production -  because of the uniformity of the available clays in 
the area4. With this regard, potential movements in search of better environments within the region of Northern 
Bulgaria (see Gurova, Bonsall 2014b) would not be effective longitudinally, when pottery production is considered, as 
due to the geological setting, the available clay raw materials would have been similar over vast territories towards 
the east and west, and only becoming more clayey towards the south.

4 Such efforts will be dedicated when more study materials are available.
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The studied Koprivets samples relate to the use of local materials only. These are all based on the clayey 
loessic fabrics typical for the region and available in the immediate vicinity. There is a clearly expressed dominance of 
very well-sorted silt grains that also contain high proportions of weaker grains in addition to the prevalent quartz. 
Since loess-related sediments extend in parallel bands across the whole Lower Danubian plain, this is the ubiquitous 
clay for pottery production (lying at surface), and, within the region of Koprivets, the one of choice.

Similarly, another North Bulgarian site, Dzhulyunitsa I, yielded no imported vessels in the initial stage of life 
there. Such vessels, however, were observed in the developed phase of the Early Neolithic settlement (Dzhulyunitsa 
II), (Dzhanfezova et alii 2014), found together with other materials originating from various regions (Bonsall et alii 
2017). As imported vessels, even if present from the very onset, may not necessarily point towards specific 
provenance regions (such allowing to trace directly the first settlers' origins), a series of caveats should be addressed.

These include the limited excavated areas at the North Bulgarian sites, the modest numbers of processed and 
analysed ceramic materials, as well as the similarity between the available clays within the vast areas in the North 
Bulgarian region, amongst other factors. Similarly, the occurrence of imported vessels in the developed stage at 
Dzhulyunitsa (II) may not reflect only maintained relations with the homeland. It can also result from other factors -  
including interregional connectivity dynamics and exchange within and beyond the newly settled Balkan areas. 
Because of the similarities between the North Bulgarian local clays, the intra-regional connectivity dynamics may be 
hard to explore solely from the fabrics perspective, and other specific components here could be more explicit. Still, 
vessels imported from territories located southwards of the Balkan mountainous range, when found in North 
Bulgarian contexts, would be easily recognisable, and vice versa.

With regards to the potential provenance of the potters, and their levels of specialism, the well-developed 
pottery technology demonstrated from the very beginning implies that the first (known) potters at Koprivets mastered 
optimally the work with the suitable local clays, and without clear indication of necessarily passing a trial and error 
stage. If newcomers settled in the area and started producing these earliest (registered) wares -  as known at 
Koprivets -  they found the balance between the expected qualities and the available local materials. Major time and 
efforts were not dedicated to category-specific or too complex clay preparation approaches, as at present, apart from 
the vegetal matter observed in the paste, there are no other traces of special clay processing or modification of the 
fabrics.

In broad terms, the studied fragments show no specific evidence of an experimental phase that might be 
expected -  either when migrant potters learned to adjust to local clays, or when local groups started practicing the 
new craft (see below). Instead, many fragments are of very high quality from the (known) outset of pottery production 
at the site, the potters successfully using the widely available regionally, and naturally fine, loessic clay-based 
materials (the most accessible clay by default), usually with the addition of only vegetal inclusions in the paste. 
However, depending on the potters' provenance areas, an interesting question would be whether the whole vegetal- 
temper stage does not reflect the successful adaptation of the ceramic technology by experimenting.

If we consider various scenarios for the beginnings of pottery production in the region that imply its 
introduction by already experienced potters arriving from other areas, a major difference could be expected between 
the groups coming from the south, on the one hand, and those potentially arriving from the north. Despite the 
obvious risk of generalisations, in this case two assumptions based on the specifics of the locally available clays may 
be relevant. Whereas the first group (a) could be associated with high-quality, well-developed pottery technology and, 
initially, no particular knowledge of the precise properties of these locally specific loessic clays; the latter group (b) 
would know the available raw-materials for making pottery. Yet, considering the typical appearance of the pottery 
made by the 'northern' groups, they would not produce the high-quality and typologically specific wares, present from 
the very beginning at the two focal North Bulgarian sites - Koprivets and Dzhulyunitsa. It should be noted that despite 
the geological setting that is new for some of the possibly arriving groups (a), experienced potters would hardly be 
troubled by not knowing the specific properties of the local clays. These are very suitable for pottery production and 
readily available without major efforts, be it previously unknown or missing in the homeland. Still, hypotheses of an 
earlier exploration of the region (before settling the area, see Ozdogan 2011, 2017), or of the presence of undetected 
sites containing evidence of local experimentation, adoption or adaptation of the pottery technology, should not be 
disregarded either.

Taking into account the examples of the well-developed pottery production, a scenario based solely on the 
active role of pre-Neolithic local groups would imply that we witness an already advanced level of craft mastery, at 
least from the technological point of view (raw-material processing and successfully made final products). Indeed, 
living in the focal area over a long period of time, and knowing the natural resources and the properties of the local 
raw-materials well, would result in the selection of the clays most suitable for the ceramic production. However, the
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studied Koprivets pottery shows maturity, a characteristic of the work of experienced potters that would be hard to 
explain only by the simple availability of suitable local clays and is enhanced by typological analogies southwards. 
Further multi-component studies, based on a greater number of samples, will shed light on the possible provenance of 
the potters, and aspects of the maintained (interregional) connections.

Aspects of the cultural and social inter- and intra-site interactions between different groups (either arriving 
from different places of origin, or implying encounters between local and 'migrant' communities, see Ozdogan 2017; 
Reingruber 2017; Ozdogan 2019), as well as variable skill-levels, should certainly also be considered. Whether the first 
potters at Koprivets were all specialised craftsmen or each group/family produced their own pottery cannot be 
resolved at this stage on the basis of a limited study collection. The presence of the coarser and finer categories, at 
variable degrees of elaboration, may reflect various factors, rather than solely mirror degrees of specialization. More 
data considered in context would be necessary to shed light on the specific aspects of such complex processes 
reflecting the variation of possible settling, acculturation, transfer of knowledge, etc.

The chipped-stone industry at Koprivets

The so-called Early Neolithic 'Monochromatic phase' lithics are considered as showing (a) variability among 
the individual settlements, and (b) differences from the Karanovo I phase materials. Still, the provenance and the 
dating of important components (e.g. burins, blades and the macroblade technology) are inconclusive (Gatsov, 
Nedelcheva 2009, p. 46).

Within the broader area around Koprivets, burins similar to the Eastern Balkan Epipaleolithic finds were 
documented (Tsonev 2000, p. 33; Gatsov, Nedelcheva 2009, p. 45). However, certain blades have 'irregular' shapes, 
and some assemblages, including Koprivets, also displays 'parallels with the Starcevo-Cri? complexes and Lepenski Vir 
I' (Gatsov, Nedelcheva 2009, p. 45; Tsonev 2000, p. 33).

The Koprivets assemblage specifically refers to 'low-quality' local raw materials, and although it includes 
shorter blades, there are no tools of microlithic dimensions (Zlateva-Uzunova 2009, p. 74-75). Based on single
platform cores without preliminary preparation, most cores show traces of reutilisation. The collection is dominated 
by (retouched) flakes, followed by blades with unretouched and retouched notches, flake endscrapers, single 
specimens or perforators, drills and burins, blades with partial irregular marginal retouches, and natural pieces 
showing signs of intended exploitation or 'attempts' towards such, were also found (Zlateva-Uzunova 2009, p. 74-75).

Whether the latter reflects the typical lithic production at Koprivets, and how to interpret the use of 'low - 
quality' local materials with reference to the different scenarios for the potters' origins and specialization, are bot h 
complex questions, especially if Balkan flint is also involved. Does the use of 'low-quality' local flint imply that the 
chipped stone industry was not developed at a level high enough -  either by the newly arriving groups or by the local 
communities? Did this 'low-quality' production reflect the unawareness of the better materials available within the 
broader region of North Bulgaria, as well as the 'better' ways of producing flint tools? Does it refer to a specific 
choice/preference (cf. the presence of 'better-quality' flint at neighbouring sites), or it rather mirrors a hindrance to 
cope with? Were these tools actually showing qualities 'good enough' for producers and users, i.e. was it a matter of 
choice or the result of a constraint?

The fact that local 'low-quality' materials were used to make an 'amorphous' lithic assemblage would not 
necessarily reflect societies knowing well the properties of local materials, or such in a need of the best available 
(known) lithic raw-materials. On the other hand, provided that this type of production was sufficient for everyday 
activities, they may have not necessarily needed to benefit from other, 'better-quality' regional or imported materials. 
With this regard, the eventual presence of the 'Balkan flint' at the site should be clarified. The fact that local 'low- 
quality' materials were used to make an 'amorphous' lithic assemblage would not necessarily reflect societies aiming 
at the most advanced chipped-stone production, or such in a need of the best available (known) lithic raw-materials. 
On the other hand, provided that this type of production was sufficient for everyday activities, they may have not 
necessarily needed to benefit from other, 'better-quality' regional or imported materials. With this regard, the 
eventual presence at this site of the 'Balkan flint' finds is of key importance, and more details will be expected.

It seems, at present, that Koprivets reveals a combination of a well-developed, in its greater part, pottery 
production, showing the optimal use of local clays, and the usage of a lower-quality flint industry, both based on the 
local raw materials. Whether this conforms to the idea of experienced potters who have mastered local clays 
workability and were coping with low-quality flint raw materials, to that of variable interactions of migrant-migrant or 
migrant-local groups, and adaptation processes, among the rest, is yet to be explored on the basis of more published



Exploring the beginnings: multianalytical archaeometric study of the Early Neolithic pottery production at Koprivets, Northern Bulgaria 455

data. In any case, the interrelation between the various production cycles and cultural remains, all considered in 
context, will shed light on the multiple aspects associated with such complex processes.

CONCLUSIONS

As direct evidence of a 'pre-Neolithic substratum' is missing, and the role of the Late Mesolithic local groups 
is unclear (Bonsall, Gurova 2014a; Nedelcheva, Gatsov 2019), the complex mosaic of micro-regional, and site-specific 
social dynamics possibly mirrored by material culture, can be approached indirectly, in order to recover individual 
responses to such major prehistoric developments.

The data presently available from Koprivets is indicative of an advanced and consistent pottery production 
practiced within a new environment -  one devoid of the explicit traces of a stage of adaptation or experimentation, or 
of surviving evidence of failed production. It reveals the well-developed skills of potters, possibly already adapted to 
the new settings, and a regionally self-sufficient production not necessarily relying on more complex procurement 
strategies. The more 'conservative' aspect of pottery manufacture -  the lack of registered great variety of fabrics and 
technical approaches should also be considered within the context of the locally available materials -  that are similar 
within broad areas. The whole study area associates with a quite uniform geology, and sediments based on very fine
grained loessic accumulations. As this is fine, wind-blown material that settles in flat regions, sometimes reaching a 
thickness of 30 m, the sediments are rather uniform throughout the whole study area, not offering much choice when 
possible raw-materials for pottery production are to be selected. With this regard, major local fabrics variation was 
not detected, nor was expected to vary consistently, given the regional landscape and geology -  the established small 
variations conforming to natural variability of clays located in the immediate vicinity around the site.

According to the studied fragments, the developed idea of pottery making, the advanced skills and the 
suitable local clays contributed to achieve optimally the best balance between the main components necessary for a 
successful pottery production. Establishing the characteristics of the typical common wares and the local ceramic 
technology thus shapes a site-specific baseline, eventually allowing for the detection of any departures from the 
common approach (specific recipes for certain vessels categories, imported wares, imitated fabrics, experimental 
recipes, learning patterns and tolerance levels, etc.).

It is unclear, at present, whether the first known sites actually reflect the initial stages of pottery production 
in the region, or an earlier, experimental stage is possibly 'omitted'. A scenario relying on the arrival of experienced 
potters who brought the technological knowledge into the newly-settled regions would correspond to the advanced 
level of pottery manufacture (see Dzhanfezova et al. 2014).

Still, it is yet unknown whether the excavated earliest Neolithic pottery-producing settlements, such as 
Koprivets, with their advanced pottery technology and lithic industry based on 'low-quality' material, are in fact the 
first ceramic sites in the focal area. The latter is of great importance, especially when diverse scenarios refer to the 
presence of various incoming groups within a single site or a region. Likewise, the same question has a bearing on the 
study of the dynamics between the arriving groups, and the local communities.

To understand better the available data at the present moment, and taking into account the uncertainties, it 
is critical to specify how an 'experimental stage' would be recognised. What precisely would be the marker of an 
'advanced technology', especially if we take into account various categories of vessels (e.g. fine and coarse, painted 
and common, impressed/incised and burnished, etc.)?

Importantly, although we refer only to a single snapshot of the otherwise dynamic and complex 
Neolithisation processes, the observed characteristics can still be referred to possible scenarios. Even indirectly, each 
individual site within the focal region may reveal various aspects of where the groups and potters came from, who 
they were and what dynamics shaped the specific aspects of the sites (as reflected in pottery production, architecture, 
subsistence patterns, etc.). Further analysis based on more samples will thus contribute to shed light on the major 
questions referring to the ways dynamics of exploring and settling new territories - by adapting existent knowledge 
and skills to new environments by (a) developing/ adopting new technological knowledge and skills within known 
settings (b), and the whole spectrum in between.
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Figure 2. Organic inclusions: frequencies (a-d) and patches (c-e) of plant parts on the surface, as well as composite imprints (f) (various scale).
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Figure 3. Organic inclusions (higher magnification): frequencies and patches visible on the surface (a-d), finer and coarser plant parts (e-h).
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Figure 4. Fabrics variation: microphotographs of a) Group 1, b) Group 2, c) Group 3, d) Group 4 in plain and crossed polarized light, 50x.
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Figure 5. Microphotographs of mineral inclusions, mostly limestone grains and caliche (a-c) and plant parts (c-h) found in various frequencies 
in the fabrics (c-f), and occasional phytoliths (g-h) in plain polarized light, magnification: (a-b) 100x, (c-f) 50x, (g-h) 200x.
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Figure 6. SEM microphotographs of fabrics and inclusions -  plant parts (a-c) and occasional fine mineral grains (d -  quartz).
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Figure 7. SEM microphotographs of phytoliths found in the body clay.
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Figure 8. Microphotographs of pottery with plain (a) and decorated surface (red-enhanced surface, b-d), plain and crossed
polarized light, magnification 50x.
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Figure 9. Carefully burnished (a) and decorated surfaces (b-f).


