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Beyond the technological chain:
Neolithic potters in social networks

Co je skryto za vyrobnim fetézcem: socidlni pozadi neolitickych hrncitd

Petr Kvétina - Louise Gomart - Richard Thér - Kld&ra Neumannova

Formal and technological attributes of pottery mirror potters’ habitus, actions, and decisions inhibited or
stimulated by users of pottery. The variability of these attributes in time and space reflects networks of pro-
ducers embedded in a complex social network. But how the knowledge of pottery manufacturing processes
can be used to gain more accurate understanding of the society behind the “chaines opératoires” when
the basis for the interpretation is archaeological evidence? Can archaeologists reach reliable picture on
relations between pottery technology and society? Can the interpretations be built on testable hypotheses?
Those are painful issues accompanying all the archaeological attempts to understand variability and changes
in pottery technology, the issues that motivate the main theme of the thematic issue of Archeologické rozhledy:
the pursuit of archaeologists to integrate pottery technology analysis to the complex interpretation of the
Neolithic societies.

technology — pottery — chaines opératoires — Neolithic

Formadilni a technologické vlastnosti keramickych nddob maji potencidl odrdzet habitus hrncite, jeho vyrob-
ni postupy a volby, které jsou omezovdny nebo naopak stimulovdny uZivateli jeho vyrobkii. Riiznorodost
téchto keramickych viastnosti v case i v prostoru zrcadli zapojeni vyrobcii do provdzané sité v rdmci celkové
socidlni struktury. Je viak vitbec mozné dobrat se, skrze analyzu vyrobnich procesii keramiky na zdkladé
archeologickych ndlezii, porozuméni tomuto spolecenskému rdamci, ktery se skryvd za jednotlivymi ope-
racnimi retézci? Je redlné, aby archeologové dospéli k odpovidajici predstavé vztahii mezi keramickou
technologii a spolecnosti? Lze v tomto smyslu vytvdret interpretace na zdkladé testovatelnych hypotéz?
To jsou palcivé otdzky, které logicky doprovdzeji archeologické studium variability a zmén postupit keramic-
ké vyroby. A jsou to také otdzky, jeZ motivovaly téma tohoto seSitu Archeologickych rozhledii: isili o zapo-
Jjeni analyz keramické technologie do komplexni interpretace neolitickych spolecnosti.

technologie — keramika — operacni fetézec — neolit

There can be no doubt that recent archaeological and anthropological studies have shown
the importance of reconstructing the manufacturing process of pottery for dealing with such
critical issues as social interaction networks and identities (see for instance: van der Leeuw
1977; Lemonnier ed. 1993; Gosselain 1992; Livingstone Smith et al. eds. 2005; Sillar — Tite
2000;, Skibo 2013). This thematic volume of the Archeologické rozhledy explores essential
questions concerning the understanding and the interpretation of Neolithic pottery manu-
facturing processes. It stems from a session that was organised during the 21st Annual
Meeting of the European Association of Archaeologists that was held in Glasgow (UK) from
the 2nd to the 5th September 2015. The general assumption about the production of ceramics
in archaic societies is that formal and technological attributes of pottery mirror potters’ habi-
tus, actions and decisions that can be inhibited or stimulated by users of pottery. The varia-
bility of these attributes in time and space reflects networks of producers who are embedded
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in a complex social network. But how can the knowledge of the pottery manufacturing pro-
cesses be used to obtain a more accurate understanding of the society behind the chaines
opératoires when the main basis for the interpretation is archaeological evidence? Can
archaeologists achieve a reliable concept of the relationship between pottery technology
and society? Can the interpretations be founded on testable hypotheses? Those are difficult
issues that are associated with all the archaeological attempts to understand the variability
and the changes in pottery technology, whereby the issues that have led to the articles in this
thematic issue comprise the archaeologist’s pursuit to integrate pottery technology analysis
with the complex interpretation of past societies.

The articles that are published in this issue of the Archeologické rozhledy deal with two
general themes, but each of them from different perspective: i.e. (1) The application of reli-
able methods for identifying manufacturing processes, which clearly requires defined dia-
gnostic attributes that have been validated by experimental research; (2) Archaeological
assemblages with a potential to address the relations between technology and the cultural
variables of the past societies.

The first thematic area represents a crucial issue for technological studies. If we are
searching for the link between society and technology, in the first place we need reliable
methodology for the detailed identification of technological processes. The dynamic
development of analytical and imaging methods in the recent years promises new insights
into internal structure and composition of ceramic objects. However, reconstruction of
technological processes based on the results of application of the novel techniques is not
straightforward. A systematic experimental research is needed to define links between the
technological practices and phenomena observable on archaeological pottery, which could
be a consequence of the practices. Also the potential to apply the methods for analysis of
a statistically representative number of samples is crucial for their meaningful employment.

In this volume Klara Neumannova and her colleagues present a new approach to Linear
Pottery culture (LBK) technology in the Czech Republic, integrating macro-analyses,
experimental approaches and micro-tomography. The authors demonstrate potential of the
micro-tomographic analysis for studying the microstructure of ancient ceramics. They link
the phenomena observed on the archaeological pottery with those that can be observed on
experimentally replicated samples. Based on detailed macro-analyses of the Bylany and
TeSetice sites the LBK pottery samples suggested the cow-dung had been used for tempering
and that different methods of coiling had also been used. Subsequently the experimental
samples were produced and compared with the archaeological ceramics with the aim of
validating the technological hypotheses. This article brings novel evidence about LBK
pottery, such as linking the potter’s technical gestures with the internal microstructure of
their ceramics.

The second thematic section is focused on the potential of archaeological assemblages
to address the relationships between technology and the cultural variables of the past socie-
ties. One of the particularly important questions regarding this issue is the mutual relation-
ship between pottery manufacture on one hand, and its stylistic attributes on the other hand.
They both embody manifestation of social identity (whatever we may think that means!).
However, they do reflect the different facets and dynamics of social communication. Style
is a basic constituent of the visual aspect of pottery. It is a means of expression of social
or cultural information, which can be communicated independently of the manufacturer.
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The transmission of the ideas behind the attributes that are related to style does not neces-
sarily mean that the transmission of technological processes lead to the appropriate perfor-
mance. On the other hand manufacturing processes such as paste-preparation, forming or
firing is based on technological concepts that can only be transmitted through direct lear-
ning. The pottery attributes that are the consequence of these manufacturing processes are
not regarded as representing a means of social communication, but more indirectly they
reflect the social communication amongst potters and between potters and users of pottery.

The spreading of manufacturing practices that are transmitted by direct learning has
a different dynamic than the transmission of visually perceived formal and stylistic features.
Changes in pottery technology were curbed by the nature of technological knowledge and
its reproduction by means of a learning process in preindustrial societies. Only a part of
human behaviour is based on discursive practices, while most of it is on the level of prac-
tical consciousness — individuals know how to act in specific situations without knowing
how to nor needing to articulate this ability. Practical consciousness represents complex
and deeply rooted bonds between the mind, the body and the environment. It is learned
without becoming an object of cognisance and thereby it remains an object of choice
(Giddens 1984, 41-49; Bourdieu 1977, 17-19). This is why the learned practices are con-
sidered to be amongst the most conservative aspects of human behaviour. If we focus on the
technological behaviour of potters, especially their practices that do not leave any apparent
traces on the finished products and that rely principally on specialised gestures and shared
information about clay-sources and recipes are resistant to change (e.g. Arnold 1985,
235-237; Gosselain 2000, 192-193; Nicklin 1971; Rice 1984, 244).

The interdependence of steps in a technological process is another aspect that contri-
butes to the stability of manufacturing processes. A change in one part of the sequence will
usually influence the other parts and, moreover, this dependence goes beyond the manu-
facturing process itself, such as encompassing the ways in which the products are used in
a given social context (cf. Skibo — Schiffer 2008, 9-10). Thus, innovativeness in pottery tech-
nology can be seen as a parameter reflecting the dynamics of social and cultural changes.
Consequently, a comparison of the ceramic materials that are used for pottery production
adds a different point of view to the traditional formal and stylistic analysis of material
culture. It allows the reconstruction of more direct relations between populations in diffe-
rent regions and periods. Consequently a contextual study of changes in style and in the
manufacturing processes can illuminate the social dimensions of past societies more com-
prehensively.

Oliver Mecking, Isabel Hohle and Sabine Wolfram focused on the very question how do
changes in the decoration of vessels correspond with changes in the first step of the opera-
tional sequence of ceramic production — the selection of raw materials and the preparation
of the pottery paste. The large Neolithic settlement site Eythra (Sachsen, Germany) became
the key site studied. Altogether 30 hectares were surveyed, making it the largest excavated
settlement of the LBK and Stroked Pottery culture (SBK) areas to date, including some
300 ground plans of longhouses (Stiuble — Veit 2016). The ceramic typology indicates that
the site was occupied from the early phase of the LBK until the late SBK period. In view of
the extremely long duration of the Eythra settlement, the authors were able to concentrate
on studying the technological changes during the course of the two most distinctive chrono-
logical (cultural?) transitions: a) between the earliest LBK period and the fully developed
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LBK, and b) between the LBK and the SBK periods. In particular, they examined the clay
tempering system and the vessels’ surface treatment. Among the separate stylistic phases
of the Neolithic settlement at Eythra the proportion of the two distinct types of tempering
materials (potassic and ferrous) vary significantly. The results of the technological analyses
of the pottery from Eythra indicate significant changes between the technology of the ear-
liest LBK and the fully developed LBK on the one hand, and between the LBK and the SBK
on the other. However, there is also a partial overlap of pottery technology in both of these
chronological horizons. In the case of the earliest/early LBK transformation, this similarity
should be seen in relation to the generally greater variability in the technological aspects
of LBK’s earliest pottery production, while the classic LBK indicates increased standardi-
sation. The differences between the technological aspects of the LBK and the subsequent
SBK are clearly evident at least in the composition of the coarse pottery. The change in
tempering materials between the LBK and SBK can be described in both typological and
functional terms as representing the introduction of a specific new vessel shape and type
of ware. In contrast to the coarse ware, in some cases the SBK fine ware continues to show
pronounced similarities to that of the LBK.

Another article that discusses the cultural variables of past societies is the work of
Louise Gomart and Michael Ilett. It examines the relationship between the pottery forming
technique and its decoration. Although it is part of a single technological process, it is
unusual that the two procedures were also examined in relation to each other (Livingstone
Smith 2005, 7, and also Stark et al. 2000). While the formation of the vessel is usually stu-
died within the context of specifically targeted and behaviourally oriented research, tradi-
tionally its decoration is examined in order to be able to construct relative chronologies.
The problem is precisely in the lack of there being any interconnection between the two
approaches (Skibo 1999, 2). The research topic of both the authors is directly linked to
a long-term project dealing with the complex spatial and chronological relationships of
the archaeological features and the assemblages on the early Neolithic site of Cuiry-les-
Chaudardes (north-eastern France). It represents a typical LBK (c. 5000 cal BC) settlement
site, comprising thirty-three house-plans associated with lateral pits, and it covers a total sur-
face area of just over 6 hectares. Like on other similar sites the common problems include
the question as to whether the archaeological remains from the lateral pits also reflect at
least some of the activities that were carried out in the house. While elsewhere researchers
who have to face this tricky question frequently achieve rather negative results (see e.g.
Stiduble 1997; Kveétina 2010), a team of French archaeologists seems to have succeeded
(see the most recent Gomart et al. 2015).

In their article in this volume the authors expand on their research by comparing vari-
ation in decoration with pottery-manufacturing sequences. They reveal a possible relation-
ship between atypical types of decoration (i.e. exogenous or non-standard LBK decoration)
and pottery forming methods that have been identified as possibly exogenous. The spatial
distribution of these atypical forms or types of decoration shows that they tend to occur in
smaller houses that are characterised by other less common or exogenous forming methods
and they also tend to increase in number throughout the sequence. Key findings that con-
firm the results that are published in this volume concern precisely the differences between
larger and smaller houses, which may well reflect two differing types of socio-economic
functioning (Gomart et al. 2015). In this context, it is possible that the residents in the smal-
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ler structures were not locals but newcomers from other LBK settlements or other LBK
settlement areas. Apparently the transfer of technological and decorative styles then took
place in individual households, which would correspond to the well-known ethnoarchaeo-
logical models (Gosselain 2008; Roux 2010).

Chiara La Marca and her colleagues present the first results of an integrated study of
ceramic assemblages that was undertaken at four early Neolithic sites located in the Marche
region (in Italy, the 6t millennium BC). The authors address all the steps of the operatio-
nal ceramic sequence (raw material choices and their preparation, forming and decoration
techniques) with a focus on raw materials, investigated by means of petrographic analysis.
The detailed description of the ceramic chaines opératoires provides an important basis for
obtaining a better understanding of the Neolithisation processes in the Northern Mediter-
ranean, as well as of the networks of the early farmers in Neolithic Italy and their interaction.
On the basis of the different petrofacies that they identified, the authors are proposing the
co-existence of different production entities within their specific study area. These groups
made use of locally available materials and also carried-out their production on a domestic
scale. They seem to have been engaged in complex regional and extra-regional networks,
as is revealed by the presence of non-local vessels made of volcanic pastes amongst the
ceramic assemblages.

The study of Miriam Cubas deals with the issue of the Neolithisation process in the Can-
tabrian region (northern Spain) through pottery technology. The author outlines different
aspects of the pottery technology analysis and assesses the potential of its application to the
archaeological evidence in her particular case. She brings important questions such as how
to deal with assemblages with a limited representativeness in the regions that are at the
margins of archaeological research? How to link such archaeological material with general
models and with technological or theoretical concepts? One important point concerns the
procurement of raw materials. The coherence between the ceramic samples’ mineralogy
and the local geology allows the author to conclude that the pottery of this region spreads
through the adoption of the technology by means of a transfer of knowledge rather than by
an exchange of products. The paper also evokes the possibilities of implementing a techno-
logical analysis of the other phases of the fabrication sequence. The answers to the topics
that are introduced at the very beginning of the region’s ceramic production are generally
limited by the archaeological evidence that is available.

Stawomir Kadrow and Anna Rauba-Bukowska employed an impressive quantity of thin
sections (more than 500) to explore cultural changes in the wide region to the west and the
north of the Carpathians during the Neolithic. The authors are seeking for both similarities
and differences in regard to the technological attributes of the pottery amongst the spati-
ally and chronologically defined Neolithic cultures. They are focusing on selection of raw
materials and the preparation of pottery pastes — which is the phase that is most readily
identifiable based on thin section petrography. Using this approach they open-up key issues
in regard to cultural evolution in the region during the Neolithic: the evolution of the LBK
ceramics, the influence of the Alf6ld LBK on the evolution of the LBK pottery in Mato-
polska, the cultural change at the turn of the LBK and the Malice culture in Matopolska,
or at the turn of the Malice culture and the Lublin-Volhynia culture.

The result of the works focused on the study of ceramic technology is not necessarily
confined to the reconstruction of operational sequence nor to the interpretation of the social
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background leading to the production and distribution. It can also reveal information regard-
ing refuse management and other site formation processes (Rice 1996, 182; Skibo 1999, 7).
An example of this approach is the study by Héleéne Pioffet and Vincent Ard, which examines
the dynamics of the ceramic production evolution in Neolithic Britain, especially during
the Early Neolithic (3700-3300 cal BC). The most significant differences between sites and
regions can be seen in elaborate decorative patterns, which were patently used as a means
of social identity recognition. The effort to learn about “the action of man on matter”
(Lemonnier 1983) also coincides with the search for the social identities of Neolithic pottery
makers and users. The authors, relying on a chaine opératoire approach, also methodically
integrated the examination of stylistic and technological characteristics. The analyses were
based predominantly on macroscopic examination that aimed to identify and define the
potters’ knowledge and know-how, which theoretically also reflect their social and their
cultural environment (Roux 2010). Selected examples from East Anglia perfectly illustrate
the ending of the Early Neolithic phenomenon of native ceramic-style construction. The par-
ticular research problem was located at the Kilverstone settlement site. For explaining the
site type and its formation the excavators proposed three alternatives. The first views the site
as representing an occupation involving pits with a short lifespan that are also used by dif-
ferent communities. The second anticipates a lengthy occupation and permanent settlement,
most probably close to the site. The last scenario implies a long-lasting but generally discon-
tinuous occupation by different communities. The study of the pottery chaines opératoires
by Pioffet and Ard seems to support the latter scenario of a long-lasting sporadic occupation
by different communities. However the technological and stylistic affinity of the identified
ceramic groups implies the communities’ proximity.

Most of the contributions in this volume strive to go beyond the borders of the pottery
technology agenda and thereby overcome one of the significant problems of the studies
that address the Neolithic pottery technology, which is overspecialisation of the research.
As in current archaeology in general, the creation of factions of researchers who meet
among themselves and publish in specialised journals is imminent here too. Many find it
difficult to communicate to archaeologists who are outside their own group and vice versa;
this represents a serious problem from the perspective of the dissemination of knowledge
(Skibo 1999, 2). It is nevertheless evident that archaeological methods regarding pottery
technology comprise a patchwork of methods and theories that are drawn from geology,
ceramic engineering, anthropology, sociology, and archaeological theory (Livingsone Smith
2005, 8), and trying to find out what is beyond the technological chain is only possible
through mutual communication.

However, the ambition to use pottery technology studies for a better understanding of
Neolithic society meets several problems. As is aptly noted by Warren R. DeBoer (1991, 147)
“pottery is a small part of life, even a small part of the material inventory. Pottery is always
but one of a number of container technologies that include vessels of wood, stone, skin,
aluminium and plastic. By focusing on pottery alone, the archaeologist is always looking
through a small window.” Moreover, the technological analyses mostly focus on a specific
selection of attributes that reflect only a narrow range of manufacturing practices, thereby
oversimplifying the complexity of pottery production and reducing it to a few meagre
dimensions of variability (Rice 1996, 191). It may not always be an appropriate path to
reconstruct the social background of its production, its use and its distribution.
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Another problem is the existence of pottery attributes that are independent of techno-
logical processes, organisational forms of production or the intentions of the potters. It can
be difficult to distinguish these attributes and, subsequently, they can mask technological
diversity. In this regard, analyses of ceramic paste compositions may be especially problem-
atical (e.g. Arnold 1991, 79-81; Rice 1996, 169-170). Thus, although exact analyses refer
to “archaeologically meaningful groups”, these may not be a reflection of the real social
“units” nor of their “relations”.

Even if we are able to filter the adequate attributes related to technology and to reliably
interpret them in terms of manufacturing practices, there is still uncertainty in regard to
the reconstruction of the social environment of these practices. Ethnoarchaeological stu-
dies show us that pottery manufacturing traditions are not direct reflections of social units.
They may vary extensively within a single social or ethnic entity (e.g. Longacre 1991, 1-10;
Stark et al. 2000) or they may be shared across social or cultural groups.

Other problems are related to the archaeological context of technological studies.
Interpretative potential suffers from the partialness of analysed assemblages, both in terms
of chronology and of geographic provenance. Last, but not least, there is a difficulty in dis-
tinguishing between the social context of production and the social context of consumption
(Dietler — Herbich 1994, 461). While most studies refer to production, the archaeological
record is related rather to the contexts of distribution and consumption.

In spite of these limitations, ceramic assemblages, and the relatively narrow range of
properties that archaeologists identify on them, still constitutes the basis for the spatiotem-
poral taxonomy of the Neolithic period. It often happens that ceramic finds themselves are
interpreted within their own context of meaning (Hodder 1991, 72) instead of being consi-
dered as the result of a complex interaction between man (culture) and nature (environment
and site formation processes). This problem considerably concerns the elemental notion
of Neolithic archaeological cultures, which despite all existing criticism are still considered
as the basis for social interpretation (Shennan 1989, 1-5; Reher — Ferndndez-Gotz 2015)
disregarding the repeated arguments that archaeological cultures are not real existing enti-
ties, and hence cannot be considered as a direct reflection of an ethnic or another self-iden-
tifying unit. Such units, the definition of which is problematical in its own right in pre-state
systems, are analytically absolutely different from its substantive archaeological culture
(Sommer 2007). Archaeological studies in pottery technology should be primarily designed
to critically assess the models of material reflection of social and cultural identity rather
than to build new weakly-grounded constructs.

This work as well as this thematic issue was accomplished with support from the project ‘Variability of
Neolithic pottery technology as a marker of social identity’, project id 14-07062S, financed by the Czech
Science Foundation.
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Variability in coiling technique in LBK pottery
inferred by experiments and pore structure
micro-tomography analysis

Variabilita vyrobni techniky keramiky LBK ve svétle archeologickych
experiment(l a mikrotomografické analyzy struktury pérd

Klara Neumannovd - Jan Pet¥ik - lvana Vostrovskd -
Jind¥ich Dvorak - Tomds Zikmund - Jozef Kaiser

The article aims at identifying the origin of voids left by burnt-out organic material within the ceramic paste
of Neolithic pottery from the Czech Republic territory. In methodological terms, an experimental reference
collection was created and compared with the original early Neolithic pottery from the sites of Bylany by
Kutnd Hora and TéSetice-Kyjovice. The key analytical procedure consisted in non-destructive 3D micro-
tomography (uCT) analysis, which is especially well suited for the study of the internal spatial organization
of voids and temper. It allows to determine whether it is possible to define different manufacturing techni-
ques employed for vessel construction on the basis of internal distribution of voids. The research identified
cow dung as the probable organic temper within the original LBK ceramic paste. The ‘S’-forming techni-
que, consisting in pressing the coil to the vessel wall, most closely corresponded to features observed at
the Neolithic vessels.

forming techniques — coiling — Linear Pottery culture (LBK) — archaeological experiment — micro-tomo-
graphy

Cilem ¢ldnku je identifikovdni piivodu porozit, tj. stop po vyhorelé organické primési uvniti hrncirské
hmoty, u neolitické keramiky (LBK) z tizemi Ceské republiky. Metodicky je prdce zaloZena na srovndni
experimentdlné zhotovenych vzorkii s origindlni keramikou starsiho neolitu z lokalit Bylany u Kutné Hory
a Tésetice-Kyjovice. Klicovym analytickym postupem byla nedestruktivni 3D mikrotomografickd analyza
(uCT), kterd je prinosnd prdvé pro studium vnitini prostorové organizace porozit a primési. UmoZiiuje tak
zkoumat, jestli je moZné na zdkladé vnitiniho uspordddni porii definovat odlisné vyrobni techniky pouZité
pro stavbu nddob. Vysledkem vyzkumu bylo identifikovdni kravského hnoje jako pravdépodobné organické
primési v keramické hmoté piivodni LBK. Jako utvdreci vyrobni postup, ktery nejbliZe odpovidal znakiim
pozorovanym na neolitickych nddobdch, byla urcena tzv. technika ,,S*, zaloZend na primackdvdni vdlecku
ke sténé nddoby.

technika formovani nddob — valeckova technika — kultura s linedrni keramikou — archeologicky experi-
ment — mikrotomografie

Introduction

Despite the apparent uniformity in the shape and decoration preferences of pottery made by
early farmers in Central Europe, which is known as LBK ceramics or Linearbandkeramik
(e.g. Modderman 1988; Rulf 1997), not a lot is known about the technological preferences
of makers of LBK vessels in Central-Eastern Europe. The assessment of variation in tech-
nology requires a combination of different analytical approaches. Among studies of LBK
pottery technology, there is a predominance of archaeometric and raw-material studies,
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especially petrographic analyses of paste composition using thin sections. Studies of void
morphology and its connection to potential variants of organic matter are one complemen-
tary approach, and their results provide information on organic material preferences in
Central-Eastern Europe (Franklin 1998; Kreiter 2010; Kreiter — Szakmdny 201 1; Kreiter —
Pet6 — Pdnczél 2013; Mecking et al. 2012).

Studies dealing with organic matter usually prove the use of local clays combined with
a non-specific organic temper, although sometimes the type of temper is evident, such as
in the case of chaff (Kreiter 2010; Kreiter — Szakmdny 201 I; Kreiter — Petd — Pdnczél 2013).
Animal dung (Franklin 1998) and even wood and straw (HloZek 2012, 29) have been sug-
gested as possible organic materials. Generally, the organic material got burnt out during
the firing process, leaving voids with a specific morphology (e.g. Maritan et al. 2006;
Santacreu 2014, 98-100). This enables the identification of the organic material itself.
In addition, elongated voids aid the recognition of the inner structure of pottery. Because
voids tend to orient themselves according to pressure, their spatial organization reflects
different forming techniques (e.g. Lindahl — Pikirayi 2010; Berg 2008). Elongated organic
tempering materials reflect the forming technique more than materials with round particles.

At the moment, technological studies of LBK pottery do not cover the whole distribu-
tion area of this archaeological culture. Despite being scattered all across Europe, however,
their results show certain similar tendencies in technological processes. A description of
the operational sequence (chaine opératoire) for LBK pottery was included already in the
synthesis of J. Destexhe-Jamotte (1962, 8-9). Besides other forming techniques he mentio-
ned pinched coil and successive addition of coils on top of each other. Bosquet et al. (2005)
described Belgian LBK ceramics from a single pit associated with an isolated house at the
LBK site of Remicourt ‘En Bia Flo’ II (Liege prov.). They also described different forming
techniques based on configurations in sherd cross sections and also pinched coils.

Complex technological studies are rare for the LBK period. An elaborate macroscopic
study was conducted at the Cuiry-les-Chaudardes site in the Aisne valley in France (Gomart
2014). Two dominant forming techniques were identified, and both technological groups
are described as made of coils. A complex study of LBK pottery technology is underway
at the Bylany site in the Czech Republic (Neumannovd et al. 2016). The diagnostic marks
of forming techniques are analysed according to different criteria: the morphology and
position of sherd fractures, the microstructure that is visible on the edge of the sherd, the
morphology of the surface, and wall thickness and its variability. Specific combinations
of these attributes have been associated with complex categories.

Besides studies based on thin sections and the macroscopic approach, there are other, less
common possibilities. One of them is micro-tomography (uCT), which has recently been
tested in archaeological pottery studies. This method was developed for the visualization
and analysis of inner structures. It enables the visualization of porous structures and calcu-
lates geometrical parameters such as total porosity, pore size distribution and pore shape
(Appoloni et al. 2004). It has already been applied to the study of meso-neolithic pottery
from northern Germany (Kahl — Ramminger 2012) and Early Neolithic pottery from the Low
Don Basin (Kulkova — Kulkov 2014) with the aim to reveal different tempering materials
and the orientation of pore structures indicative of vessel-forming techniques. Micro-tomo-
graphy analysis can be used to infer the nature of organic temper even when all plant remains
are completely burnt out during the firing process (Machado et al. 2013).
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We took an experimental approach combined with uCT to examine the appearance of
voids produced by different forming techniques. Our main aim was to identify the organic
material used (1), the properties and spatial organization of voids left by burnt-out organic
material within experimental samples (2), and to explore how different coiling techniques
relate to different types of void structures and how to recognize them (3). The morphology
and size distribution of experimental organic temper will be analysed to establish an analy-
tical base usable for a comparison with LBK pottery samples. Original LBK samples were
selected from assemblages of the prominent early farmers’ sites Bylany and TéSetice —
Kyjovice to illustrate the spatial variability or uniformity in early pottery technology. We
hope to contribute to future comparisons of the forming techniques used by early farmers
of the LBK pottery culture in Central Europe.

Material and experiment

We carried out several preliminary experiments combining different quantities and types
of organic materials mixed with natural clay with the aim to find an appropriate organic
temper that will form voids comparable to those found in LBK material. Experiments with
straw and hay were inconclusive. The pores were too large and it was complicated to select
a fine mixture of materials. Other organic residues were also tested, but they were not as
easy to apply as animal dung. We made experimental pottery samples with different pro-
portions of cow dung from a pasture. Once we found an appropriate temper for the expe-
rimental samples, we prepared a mixture of 30 % of cow dung and 70 % of natural clay.
With this ceramic paste, we tested different types of coiling techniques.

Our main objective was to verify the variations in coiling technique and to examine
differences in the inner organization of the pore structure deformed by the application of
the coil to the vessel body in more usual ways. Before preparing the experimental samples,
we carried out a series of preliminary experiments to analyse variation in inner structure
resulting from different techniques of coiling. We used clay of a different colour for each
coil to understand in detail what was happening inside the wall of each vase.

The most common techniques of coiling are generally described as the ‘U’ and ‘N’ tech-
nique. Coils are regularly joined in the horizontal direction. In cross section, they are either
‘U-shaped’ or in bevel position. Coils of the ‘N’ and ‘U’ type can be made in a very similar
way, but the direction in which the coils are smoothed differs.

More specifically, coils in the ‘U’ technique are laid one on top of the other (fig. 1: 1,
first row), without any important inner deformation during the joining (fig. 1: 2, first row).
The coils were smoothed superficially using a rib (fig. 1: 2, first row), both sides in the same
direction. This technique produces a *U’ shaped distortion of the coils (fig. 1. 3, first row).

In the ‘N’ technique, coils are also laid one on top of the other as in for the ‘U’ coil tech-
nique (fig. 1: I, second row). They are also superficially smoothed using a rib, but in the
opposite directions from the inner and outer surface of the wall. (fig. 1: 2, second row).
This variant produces a bevel-shaped (N) distortion of the coils (fig. 1: 3, second row).

Pinched ‘S’ coils are stacked alternately, inclined towards the inner and outer side of the
vessel (fig. 1: 1). They are joined by pinching, which deforms considerably the inner struc-
ture of the coil (fig. 1: 2). The coils are crushed by a rhythmic gesture, which also produces
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Fig. 1. Scheme of techniques reconstructed for uCT analysis of experimental samples. The position of the
adjunction of coils, the type of joining and marks on fractured sherds are presented for the three selected
techniques. The different techniques used to manufacture the experimental samples can be explained
in three steps. First (column 1) is the position of joining of the coils, second (column 2) is the mode of
the joining, and third (column 3) is the general characteristics of fractures in joins of coils. The first row
illustrates the ‘U’ technique, the second row illustrates the ‘N’ technique, and the third row illustrates
the pinching ‘S’ technique.

the inner rotation of each coil (fig. 1: 2). The rhythmicity and distortion of the coils are
indicated by irregularities on the wall surface even on the joins of coils (fig. I1: 3).

We also tested the pinched coil technique, attempting to reproduce the diagnostic traces
of LBK sherds as closely as possible (referred to herein as ‘S’ coils). Our experiments with
this technique were inspired by ethno-archaeological examples, especially the unfinished
vases from the collections of Alexandre Livingstone Smith (2001). Further pre-experiments
were necessary to experience this forming technique. We aimed to obtain marks that would
correspond to LBK pottery, in which a specific rhythmicity of the pinching of the coils is
clearly visible.

The main advantage of these experiments lay in the fact that we could control the details
of the technological process of fabricating the experimental samples. This allowed us to test
our hypotheses about the origins of the raw materials and their organization, depending on
the forming technique. Our methodological strategy for the future is to compare original
artefacts with experimentally produced samples and thereby test our hypotheses about the
technological processes used by LBK potters.
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Method of uCT analysis

The porosity of the samples was determined by X-ray micro computed tomography (mic-
ro CT). Micro CT measurements of samples were performed using the laboratory system
GE phoenix vitomelx L 240 equipped with a 240 kV / 300 W maximum-power nanofocus
X-ray tube and a high-contrast flat panel detector DXR250 with 2048 x 2048 pixels and
200 x 200 um pixel size. Tomographic measurements were performed at the temperature
of 21 °C. The parameters of the tomographic measurement were adjusted according to the
size and morphology of the specimens. Table 1 shows the parameters of each specimen.

The tomographic reconstruction was realized using GE phoenix datoslx 2.0 3D com-
puted tomography software. The visualization of samples and the porosity analysis were
performed in VG Studio MAX 2.2 software. The segmentation of pores was based on the
simple thresholding procedure, and the automatic tool of VG Studio was used for threshold
determination. This tool determines the background peak and the material peak in histo-
grams for all slices and then calculates the grey value of the material boundary. Most micro
cracks were not included in the pore analysis, because their dimensions were below the voxel
resolution.

An alternative approach to study void structures is based on carbon coatings (see fig. 2)
produced on the inner surface of voids by residues of organic matter remaining on the sur-
face of ceramic voids (Hanykyr — Kutzendorfer 2002, 95). It was possible to reveal this
coating by adjusting the visualised spectra.

LBK ceramic sherds

The samples examined in thus study come from two important LBK sites: Bylany in central
Bohemia (excavated by the Czech Academy of Sciences) and TéSetice in Moravia (excavated
by Masaryk University in Brno), both long-term excavations. Both LBK settlements cover
the interval of c. 5350-4900 cal BC (Kuca et al. 2012; Pavlii ed. — Zdpotockd 2007, 27-31).

Specimen Bylany | T&3etice |N’ coil technique|U’ coil technique| S’ coil technique
Acceleration voltage [kV] 170 150 150 150 150
X-ray tube current [uA] 100 100 100 100 100
Exposure time [ms] 500 333 300 300 300
Number of projections 2000 2000 2400 2400 2600
Linear voxel size [um] 60 34 25 25 25

Tab. 1. Technical specifications of uCT analyses of the pottery samples.
Site Sample No. | Inventory No. | Feature Context Original shape
Bylany B1 278 389 2164 house no. 2209 | undetermined
Té3etice-Kyjovice IvV76 96.254 464 house no. D20 | storage vessel
Té3etice-Kyjovice MH 10 K96254/3 225 irregular pit globular vessel

Tab. 2. Essential information concerning the archaeological samples choosen for the uCT analysis.
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Fig. 2. Segments of experimental samples visualised using adjusted spectra to reveal the carbon coating of
voids. It shows the void orientation and approximate joins between coils in experimental samples prepared
using different forming techniques.

The Neolithic settlement area at Bylany was discovered in the 1950s by Bohumil Soud-
sky. Large-scale archaeological excavations were undertaken here between 1955 and 1967.
Seven hectares of Linearbandkeramik settlement (LBK, linear pottery culture) and subse-
quent Stichbandkeramik settlement (STK, stroked pottery) were excavated and explored.
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1cm

Fig. 3. Bylany sample B1 and macroscopic traces, join of coils (upper part and detail in the bottom left cor-
ner) and the elongation of the structure on the section (top right corner). Authors K. Neumannova and
K. Kleinova.

wo |

Fig. 4. Té3etice sample MH10. Burnt-out organic material facilitates the recognition of the structure. On the
section there is a C-shaped organization of pores (detail on the left, upper photo), join of coils (detail on
the left, photo below). Authors K. Neumannové and K. Kleinova.

The site is one of the most important excavations of Neolithic settlements in Europe (Pavlii
etal. 1986, Kvétina — Pavlii 2007). The excavations revealed a characteristic picture of LBK
settlement residues, comprising ground plans of timber pole long-houses surrounded by
a large number of pits.
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Fig. 5. Example of the experimental
vessel with the depiction of views
used for the uCT analysis visualisa-
tions.

side view
—

The TéSetice-Kyjovice site is situated in the district of Znojmo. Systematic excavation
has uncovered a multi-period site with settlement remains from the Neolithic to the Iron Age.
The LBK settlement is concentrated in the north-east section of the excavated area, where
over 120 features were uncovered together with 20 not well preserved outlines of post-hole
houses and 11 inhumation burials (Vostrovskd — Prokes 2012). A geophysical survey
ascertained that the settlement extends further towards the north-east, and 80—130 other
construction complexes (longhouses with longitudinal pits) arranged in several rows can
be identified here (Milo 2013).

Micro-tomographical samples and their contexts are presented in fable 2. Sample selec-
tion was based on macroscopic observation of technological traits typical of burnt-out orga-
nic material and associated with different coiling techniques. We chose two samples from
each side that macroscopically correspond to our hypotheses concerning the ‘S’ coil tech-
nique and one from the site TéSetice-Kyjovice (IV 76), in which we attempted to identify
the inner structure, which is not macroscopically visible.

Results

Segments of experimental vessels are visualized in fig. 2 (left column), using the adjustment
of spectra on the carbon coating of voids. It shows the voids’ orientation and approximate
joins of coils for different forming techniques on experimental samples. The arrows indicate
the dominant void orientation (fig. 2, central and right columns). The visualization of voids
in front view, side view and upper view offers much more detailed insights into the com-
plexity of the spatial organization of voids associated with different forming techniques
(fig. 6).

‘U’ coil technique: Front view (fig. 6, first row, first column): There is no visible join of
coils in front view. Voids are oriented horizontally, parallel. Occasionally, the orientation
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Frontal view Side view Upper view

S coil
large voids

Fig. 6. Visualization of voids in front view, side view and upper view. White lines illustrate the dominant

orientation of voids.
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Side view Side view Side view Side view
section 1 section 2 section 1 section 2

TéZetice
V76

Tésetice
MH10

Fig. 7. Samples from the sites Bylany and TéS3etice. Variability in the coil deformation is clearly visible if differ-
ent side-view cross-sections are directly compared. White lines illustrate the dominant orientation of voids.

is deformed around mineral grains into a fluidal texture. Side view (fig. 6, first row, second
column): Elongated voids are oriented into concentric structures. A typical ‘U’ shape is
visible if the elongate voids close to the surface are oriented towards the vessel bottom.
The structure matches well the original position of the coils, the margins of which are clear-
ly recognizable. The shape of coils is similar in different side-view cross-sections. Upper
view (fig. 6, first row, third column): Voids are parallel to the coils and rim of the vessel.

‘N’ coil technique: Front view (fig. 6, second row, first column): The structure of voids
in front view is similar to the ‘U’ coil sample. There is no visible join of coils in front view.
Elongate voids are horizontal and parallel as the ‘U’ coil sample in front view.

Side view (fig. 6, second row, second column): Elongate voids are oriented into con-
centric structures in the central part of coils. Their orientation is inverse close to opposite
surfaces of the vessel walls. The inverted orientation around opposite sides is typical for
‘N’ coil technique. The shape of coils is similar in different side-view cross-sections. Upper
view (fig. 6, second row, third column): Voids are parallel to the coils and rim of the vessel.
The visible discontinuity is probably related to a joining of two different coils (fig. 6, second
row, third column).
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‘S’ coil technique: Front view (fig. 6, third row, first column): There is no visible join
of coils in front view. The voids are parallel, but not horizontally oriented. The orientation
of voids orientation is deformed into wavy or folded structures. Side view (fig. 6, third row,
second column): Elongate voids are oriented according to the intensity of deformation in
different parts of the vessel wall. Less deformed zones contain concentric structures similar
to what could be caused by the ‘U’ technique. More deformed zones contain drop-like
irregular structures. Coils are occasionally connected into continuous ‘S’ joins. Upper view
(fig. 6, third row, second column): A rhythmic variation of slightly parallel and more
deformed parts is visible in upper view.

Method of uCT analysis of LBK artefacts from the sites Bylany and TéSetice:
LBK samples from the sites Bylany and TéSetice were selected for consequent comparison
with experimental samples. Variability in the coil deformation is clearly visible if different
side-view cross-sections are directly compared (fig. 7). Side-view sections 1 show the more
deformed zones of both artefacts. Coil joins are not visible at all in these cross-sections.
Side-view sections 2 run through the less deformed part of both artefacts. Coils are clearly
visible. uCT sections exhibit variability of coils in space and transitions between less and
more deformed zones in samples Bylany B1 and TéSetice MH10. In sample TéSetice IV76,
no zone with clearly visible structures indicating less deformed coils could be identified.
It could be caused by a different size and shape of the original organic temper and by a dif-
ferent forming technique, which does not directly correspond to our experimental model.
On the other hand, there is an overall similarity to the more deformed zones of samples
Bylany B1 and TéSetice MH10. The inner structure of sample IV76 does not fit into our
experimental models. Perhaps this sample is more difficult to interpret than the others,
which were selected due to well visible macroscopic marks. On a limited number of sam-
ples, we tested whether uCT analysis can aid the interpretation of sherds that are difficult
to identify. The results support our conclusions based on the application of other methods
of technological analysis.

Discussion

An important part of our experiments was the testing of different organic materials suitable
for uCT analysis. Experiments with straw and hay were inconclusive. Even the finest par-
ticles of hay we found produced pores that were too large for our purposes. It was a com-
plicated and time-consuming task to select a fine mixture of these materials. The first closer
look at cow dung answered some of our questions that arose during the macroscopic stu-
dy of organic residues in Neolithic pottery. Most notably, the use of dung may explain the
infinitely variable shapes of very tiny particles resembling the remains of grains and parts
of plants. Furthermore, dung is perfectly suited for mixing with clay in contrast to sharp
and rough particles we tried to use before. It influences the workability of clay, but not as
much as other materials.

The proportion of cow dung and clay was only approximate, although we strived to be as
exact as possible. The volume to weight ratio of both materials depends on their moisture
content. Anyhow, it does not reflect the final proportion of pores and clay, because cow
dung also consists of a fine material that gets incorporated in the clay. For the uCT analysis,
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we settled on a mixture containing 30 % of cow dung, but the final amount of pores is pro-
bably higher than within original artefacts. Our experiments with variation in the propor-
tion of organic matter have also brought other useful information, for example on the limits
of macroscopic resolution (around 10 % of cow dung) and how it influences the solidity
of pottery. Our experiments also included the crushing of experimental pots and the study
of macroscopic marks of different coiling techniques.

For our study, we focused on three types of coiling techniques, which of course do not
cover the whole range of possible techniques. Our aim was to produce experimental pot-
tery that matches LBK pottery as closely as possible to enable comparisons with original
sherds and to touch on questions that arose during the macroscopic study of LBK assem-
blages. Experiments with forming techniques demand considerable experience in pottery
making. Even though we performed a series of preliminary experiments, there were still
differences in the quality and regularity between the ‘U’ coil technique sample and the other
ones, which required the experimenter to adjust their modus operandi. The ‘S’ coil techni-
que requires the fine tuning of motoric skills and a regular rhythmicity.

The most significant marks of the ‘U’ coil technique are visible in the side view. The struc-
ture matches well the position of the coils, the margins of which are clearly recognizable.
The coils are continuous in side-view cross-sections. A typical void orientation in vessels
made by the ‘N’ coil technique is also visible in side view. The orientation of the voids is
approximately parallel along the opposing surfaces of the vessel walls, forming a stretched
‘N’ shaped pattern. Another difference in comparison to the ‘U’ coil technique resides in the
symmetrical cores of the coils. The appearance of the inner structure is similar to the ‘U’ coil
vessel: horizontal and parallel. The void orientation in side view is similar to ‘U’ technique
vessels in some side-view sections: slightly concentric to slightly parallel to the vessel wall
surfaces, but the pattern is irregular and the most pinched parts cause ‘S’-like structures in
side view. It is caused by the alternation of more or less deformed zones. In front view, voids
are parallel but deformed into wavy or folded structures. The technique we call ‘S’ coil,
which we designed to reproduce the technique observed on LBK pottery, represents only
one of many variants of pinched-coil techniques. Pinching produces irregularities in the wall
structure, which may constitute many of more or less visible sub-variants.

Beside the spatial organization of voids, we also documented their morphology. The size
and shape of voids produced by the use of dung is very specific. The bovine digestive tract
causes the fragmentation of grass tissues into angular pieces of variable size. Void size dis-
tribution seems to be a possible marker of different organic materials used as temper.

The results of our experimental reconstruction of the ‘U’, ‘N’ and ‘S’ techniques only
partly matched what has been identified in archaeological finds. In Remicourt ’En Bia Flo’ I,
the configurations are called ‘C’, ‘O’ and ‘S’, but all of these configurations correspond to
the pinched coil technique (Bosquet et al. 2005, 110). The configurations are richly illust-
rated, but not interpreted in detail. Configuration ‘C’ (see Bosquet et al. 2005, 109) seems
to correspond with the ‘S’ technique, but this would require a closer comparison. At Cuiry-
Ies-Chaudardes in France, the techniques are characterized more precisely. The first group
(CCF1) is described by specific diagnostic marks (Gomart 2014, 63): In cross sections,
voids can be distinguished at regular distances. Between these voids, pores and particles are
oriented sub-circularly. The voids are inclined in alternating directions, which correspond
with the orientation of the porosity. It is called the ‘S’ or ‘Z’ configuration. This method of
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manufacture can be recognized also by longitudinal indentations on the interior of vessels
left by the pressure of the potter’s fingers (Gomart 2014, 63).

These technological marks have not been interpreted in detail (Gomart 2014, 63). One
of the mentioned variants is pinched coil pottery. Alexander Livingstone Smith (2001, 121)
described the correspondence of these macro-traces with the pinched coil technique in
ethno-archaeological material from Africa. The second main technique (CCF2) corresponds
with the ‘U’ coil technique, in that study referred to as ‘C/O’. It is described as thin coils
that were only superficially deformed during the forming of the vessel. Signs of these two
techniques were identified also at other sites in France and Belgium, but not at all of them
(Gomart 2014, 280, see tab. 81).

At the Bylany site in the Czech Republic, signs of the ‘S’ technique have been observed
systematically (Neumannovd et al. 2016), besides other techniques, as a less pronounced
variant of coiling, which can be associated with the ‘U’ technique or a better smoothed
and drawn variant reshaped during secondary forming. Similar tendencies were randomly
observed also at other sites in the Czech Republic, for example, TéSetice in Moravia and
Nové Dvory (see fig. 6), which is situated in the close vicinity of the Bylany site (Neuman-
novd et al. 2016). Macroscopic studies show similar trends in technological processes across
different regions of Europe. The coiling technique is predominant. Macroscopic studies also
provide details on the methods of joining coils and some data on the composition of cera-
mic paste.

Comparison of our uCT results for experimental samples and selected LBK samples
shows similar signs in the ‘S’ technique experimental sample and in LBK artefacts. There
is clearly visible variability in the deformation of coils.

Conclusion

A closer analysis of LBK artefacts will be the subject of a follow-up study. The method of
uCT analysis seems to be suitable for this purpose. It allows to visualize the spatial orien-
tation of pore structures in experimental pottery in relation to deformations caused by the
pinched coil forming technique.

Rhythmic irregularities in wall structure caused by the pinching technique pose diffi-
culties for thin-section and similar one-dimensional section analyses. This non-uniform
and dynamic phenomenon in the structure of ceramic sherds requires the consideration of
different perspectives and scales (macro/micro). Deeper insights into the topic will require
the application of multiple approaches.

This research was carried out under the project CEITEC 2020 (LQ1601) with financial support from the
Ministry of Education, Youth and Sports of the Czech Republic under the National Sustainability Program-
me Il and support of CEITEC Nano Research Infrastructure (MEYS CR, 2016-2019). This work was also
funded by the European Regional Development Fund, and by the Czech Science Foundation projects
14-07062S, ‘Variability of Neolithic pottery technology as a marker of social identity’, and 17-117118,
‘The origin of cultural landscape in Moravia: investigation of the unique Neolithic well from Unicov.
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The development of pottery technology in Eythra
from the Early Linear Pottery culture to the Late Stroke
Ornamented Pottery culture

Vyvoj keramické technologie v Eythra od ¢asné kultury
s linearni keramikou po pozdni kulturu s vypichanou keramikou

Oliver Mecking - Isabel Hohle - Sabine Wolfram

The site of Eythra, a former village located on the western bank of the White Elster River, has yielded numer-
ous remains of a settlement that existed there during the early Neolithic cultures — the Linear Pottery cul-
ture (LBK) and the Stroke Ornamented Pottery culture (SBK). The site covers some 30 hectares, making
it the largest excavated settlement of the LBK and SBK areas to date. Chemical analyses of the ceramic
[fragments from the consecutive stylistic phases that were represented in Eythra were carried out. The objec-
tive of this was to find out whether the stylistic changes in the shape and the decoration of the ceramic
material correspond to technological changes in regard to such aspects as clay composition and tempering.
The transitions between the earliest and the early LBK phases and between LBK and SBK were of parti-
cular interest in this respect, as also were the localised developments that took place within the two phases
of the LBK and SBK.

Linear Pottery culture — Eythra — ceramic technology — chemical analyses of ceramics — continuity — dis-
continuity

Z lokality Eythra, byvalé osady na zdpadnim brehu reky Bily HalStrov, pochdzi mnoho poziistatkii osidleni,
které zde existovalo v pritbéhu prvnich neolitickych kultur — kultur s linedrni keramikou (LBK) a vypichanou
keramikou (SBK). Lokalita se rozklddd na ca 30 ha, coZ z ni ¢ini dosud nejveétsi zkoumané sidlisté v oblasti
LBK a SBK. Byly provedeny chemické analyzy keramickych stiepii z jednotlivych stylistickych fdzi, které
byly v Eythra zastoupeny. Ucelem téchto analyz bylo Zjistit, jestli stylistické zmény ve tvaru keramiky a jeji
vyzdobé odpovidaji technologickym zméndm, napi: co do sloZeni keramické hliny a ostriva. V tomto ohledu
byla zvldstni pozornost vénovdna prechodu mezi nejstarsi a asnou fdazi LBK a prechodu mezi LBK a SBK,
stejné jako lokdlnim inovacim, které se uskutecnily ve zminénych fdazich LBK a ndsledujici SBK.

kultura s linedrni keramikou — Eythra — keramicka technologie — chemické analyzy keramiky — kontinuita —
diskontinuita

Introduction

Starting in 1993, large-scale excavations were conducted in the former open-cast lignite
mining district of Zwenkau (located some 15 km to the south of Leipzig) by the State
Archaeological Heritage Office Saxony (LfA, or Landesamt fiir Archdologie Sachsen) at
the site where the village of Eythra had once stood on the west bank of the White Elster
River. Numerous traces were uncovered there of a settlement that had flourished during the
Neolithic cultures of Linear Pottery and of Stroke Ornamented Pottery (e.g. Stduble 2007,
Cladders et al. 2012). In a joint project of the LfA and the Chair for Pre- and Protohistoric
Archaeology (Ur- und Friihgeschichte) of Leipzig University, which was funded by the DFG
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(Deutsche Forschungsgemeinschaft), the structural remains and the found material of the
Bandkeramik culture from Eythra were examined between 2009 and 2016. More than 9,000
structural remains of the Bandkeramik culture had been documented in an area covering
some 30 hectares (ca. 75 acres), including some 300 houses, a circular enclosure consisting
of three concentric rings, and two wells dated dendrochronologically to 5098/97 BC and
5221 = 10 BC respectively.! This makes Eythra the largest excavated settlement site of the
Bandkeramik to date. The ceramic typology indicates that the site was occupied from the
early phase of the LBK until the late SBK period (Frirdich 2016).2 In addition, the remains
of a small settlement of the earliest LBK period were discovered across from Eythra on the
eastern bank of the White Elster River in Zwenkau-Nord (Hohle 2011; 2012; see fig. I).
As some of the pottery fragments from Eythra also display certain traits of the earliest LBK3,
it is a distinct possibility that there was a simultaneous settlement on both banks of the river
during this initial phase of the LBK, which needs to be considered. In order to ascertain
this contemporaneity, a series of samples of ceramic fragments from Zwenkau-Nord were
analysed and compared with fragments from Eythra of the earliest and the early LBK
(Mecking et al. 2012). Some of the sherds were recovered from a house-site that probably
dates to the earliest period of the LBK (fig. 2: the house, picked out in dark grey, lies in the
northeast part of the site plan).

In the region south of Leipzig, a large number of Bandkeramik sites are strung out along
the White Elster River like pearls on a string (Stduble 2014). One well-known site lies at
Zwenkau-Harth. This settlement, which existed both during the LBK and the SBK, was ex-
cavated in the 1950°s by Hans Quitta. Against this background, it was one of the objectives
of the Eythra project to explore the significance of the find site both within its micro-region
and beyond, in the wider context of the distribution areas of the Bandkeramik in Northwest
Saxony and in Central Germany (fig. 3). In addition, a ceramic chronology was established
on the basis of the material found in Eythra and the more distant Saxon sites which provi-
des, for the first time, a comprehensive data set that covers the entire stylistic development
of LBK pottery (Frirdich 2016).

Because the settlement at Eythra existed for a very long time (unlike most of the other
sites of the Bandkeramik) it provided a welcome opportunity for a closer study of the con-
tinuities and the discontinuities in the development of pottery. In this respect, the exami-
nation extended beyond the mere observation of shapes and decoration by also taking into
account possible technological changes in ceramic production too. Further questions con-
cerning the correlation of such changes with the evolution of other groups of artefacts, the
construction of the houses and the overall settlement pattern, could then be appended.

Two essential questions were intended to be answered through chemical analyses of the
ceramic materials (Mecking et al. 2012):

1 An earthwork and a palisaded enclosure were also discovered, but their chronological position in the Linear
Pottery culture remains tentative (cf. Tischendorf — Girardelli 2016, 34-37).

2 The terminology of the Bandkeramik sub-phases that is used in this text is based upon the chronology of
D. Kaufmann (1987).

3 For the supposedly oldest house site of the Linear Pottery, House 236, and the ceramic material of Interval 1 of
the type chronology, cf. Cladders 2016, 54-56. The series does not include lugs, however, which are interpreted
here as traits of the earliest LBK (Cladders et al. 2012, fig. 7, especially A, B, C, E, G).
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Fig. 1. Bandkeramik on both sides of the Weille Elster River: the sites Eythra and Zwenkau-Nord (source:
Stduble 2014, fig. 4). The symbols on the left in the legend mark the sites that were compiled by Hans
Quitta, the symbols on the right mark excavations since 1990.

1. How do changes in the decoration of vessels correspond with changes in ceramic
production (e.g. in clay composition and tempering)?

2. To what extent can continuities or discontinuities displayed by ceramic materials also
be discerned in other contemporary or non-contemporary aspects of the material culture?

As an answer to the second question is only possible based on a joint evaluation with the
colleagues examining the artefacts and the houses of Eythra, the present paper concentrates
on the first question.

In this context, the transitions from the earliest to the early phase of the Linear Pottery
culture and from the LBK to the SBK are of particular interest, as representing the most
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Fig. 2. Plan of Eythra and of the plot that was the original source of the samples.
The rondel and the earthwork are both highlighted in dark grey as well as the
probably earliest LBK house (© Landesamt fiir Archdologie Sachsen).
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Fig. 3. The distribution of Bandkeramik sites in Central/East Germany and in Bohemia (source: Stduble 2014,
fig. 3); Saxony is highlighted in white.

distinct changes that can occur in respect to pottery shapes and decoration (in addition
to house construction and settlement patterns) that can be found here. The developments
in ceramic technology both within the LBK and the SBK are likewise the subject of our
study.

The results are able to provide crucial stimuli to the interpretation of stylistic changes in
the development of ceramics or of possible continuities in ceramic production that may not
be discernable through purely typological analyses. Concerning the relationship between
the earliest and the early phases of the LBK, it is a point of debate as to whether they con-
stitute two distinct variants of a single cultural tradition that existed alongside one another
for some length of time (Cladders — Stduble 2003), or whether the early LBK may have
evolved directly from the earliest phase — a theory that is supported by several find sites
in Baden-Wiirttemberg, e.g. Gerlingen (Neth — Strien 1999). According to the present state
of research on the relationship between the LBK and the SBK, it appears that the actual
break in the development occurred as late as the transition from the early to the late phases
of the SBK. The early SBK itself seems to be rooted firmly in LBK traditions, especially
as far as fine-ware is concerned, and on a regional level it displays continuous development
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rather than any definite break (Link 2014, 216-220; Hoffmann 1963, 118—120; Kaufmann
2009). While the decoration of early SBK vessels does display a greater degree of the stan-
dardisation of ornamental motifs, the characteristic angular line motif with vertical strokes
had already been around prior to the late phase of the LBK. Shapewise, the gourd-like
vessels of the early SBK resemble those of the LBK, while the beakers only acquire their
position as being the dominant vessel-type as the SBK progresses. Even the eponymous
stroke ornaments are not really a novelty of the SBK. Such ornaments were applied with
tools, which had either one or several lines, and the later ornament is certainly considered
a characteristic trait of the late LBK in some regions (Jeunesse 2008; Jeunesse — Strien 2009;
Einicke 2014, 281-286; Kaufimann 1987, 286—287). Even the floor plans of the houses of the
early SBK can be shown to be continuing a trend that had already existed during the late LBK.
The settlement site of Dresden-Prohlis (Link 2014) is currently the only find site where
this continuous development is documented in an unambiguous fashion, but evidence of
settlement continuity from the LBK to the SBK also appears in Eythra and also numerous
additional find sites. With these insights in mind, it seemed promising to take a closer look
at our recent findings regarding the development of ceramic technology. From the material
from Eythra a total of 153 sherds were selected for this approach. These came from a vari-
ety of vessel types and wares belonging to all the stylistic phases that are represented here,
which were recovered from a wide range of structural remains (fig. 2).4 A selection of the
vessels that were chosen for this sampling can be seen in figs. 4 and 5.

Compared to later periods, the chemical, physical or mineralogical analyses of Neolithic
ceramic materials are actually quite rare (Daskiewicz et al. 2008; Hagn 1995; Jorge et al.
2013; Lehmann 2000; Maggetti 2012; Martineau et al. 2007 and others). In regard to the
scientific study of the Bandkeramik, the analyses of the material from Eythra definitely
fulfill a pioneering role both in terms of their chronological scope and their breadth.

The scientific analyses of the Bandkeramik sherds from Eythra

For producing a vessel, several distinct and successive steps need to be completed. Apart
from finding a suitable clay deposit, these may include the preparation of the clay mixture
and the addition of tempering materials, as well as using various different methods for
shaping the vessel, decorating its surface and firing the result. These diverse steps can
influence the properties and the appearance of a vessel to varying degrees (Maggetti 2012;
Hoard — Brien 1995; Kilikoglou et al. 1998 and others). Each step taken may leave traces
in the sherds, which include the clay matrix, the material used for tempering, various kinds
of pores, and the appearance of the surface (Maggetti 2008). Unfortunately, it is not always
possible to connect specific traits of the sherds to specific steps of the production process.
But in spite of this reservation, our analyses can provide useful insights into the techni-
ques that were used for Neolithic ceramic production. Two aspects which stand out in this
respect are the tempering of the clay and the treatment of the vessels’ surfaces. It stands to

4 The distribution of the sampled sherds across the settlement area mirrors the progress of the project at the time
when these samples were taken. As just the pottery of the area in the north, in the circular enclosure and in the
earthworks was examined the samples do not represent the entire area of the settlement (see fig. 2).
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reason that the occurrence of unusual tempering materials of a large diameter and irregular
shape means that either a specific type of clay was deliberately chosen which already con-
tained such non-malleable particles, or that these were purposefully added to the clay.

Each kind of clay possesses a geochemical composition that is distinct from that of
other clays. But when clay is processed and mixed with a tempering material obviously this
will result in the altered composition of the vessel or the sherd (Sterba et al. 2009; 2012).
Frequently this will hamper the reconstruction of the composition of the original clay as it
was taken from its natural deposit, though the attempt may be successful in individual cases
(Xu 2013). Finds of refuse material from potteries can help with solving this problem:
Wherever such material can be recovered from a site, its characteristic trace elements can be
determined (Bartle et al. 2007; Biegert et al. 2002; Mommsen 2003; Mommsen et al. 1995;
Maggetti — Galetti 1980 and more). This can provide a reference group to which sherds of
an unknown provenance can be compared. However, as the production of vessels during
the LBK seems to have been located predominantly at the level of the individual household,
finds of distinctive pottery refuse can hardly be expected.

Changes in the composition of trace elements may indicate that different types of clays
have been used or an altered manner of processing the clay, or the introduction of new tem-
pering materials. When the results display an extreme variety, this may point to the ceramics
having been produced in individual households. On the other hand, if within this variety
a distinct trend becomes discernable, some degree of organisation of ceramic production
above that of the household level may safely be assumed to have taken place.

In order to better understand the evolution of the ceramic material from Eythra, ana-
lyses were carried out both to determine the nature of the tempering materials and the geo-
chemical composition of the sherds. For determining the tempering materials, measure-
ments were taken from a freshly fractured cross-section of each sherd using micro-XRF
spectroscopy.5 A point matrix was superimposed on the sherd to guide the sequence of the
measurements that were taken automatically. The observed element content was then trans-
lated onto a diagram as colour-coded information — e.g. the higher the proportion of a spe-
cific element the lighter the colour, and the lower the proportion the darker the colour.
A black colouration indicates that the element was not encountered at all. This method
enables the determination of both the composition of the clay and the nature, the volume
and the size and shape of the requisite tempering material.

In order to facilitate the interpretation of the element distribution data in the diagrams®,
the tempering materials were sorted into four size categories. The first category included
those samples that had no trace of tempering. The next category was defined by sherds that
were comprised of small tempering particles. This group was further subdivided into samp-
les comprising either a few or multiple particles, and this same approach was also applied
to the other size categories. These included a group comprising medium-sized particles,
and a group that encompassed all the larger particles (figs. 6 and 7).

Two distinctive types of tempering materials — i.e. potassic and ferrous — were found to
exhibit marked differences across the separate stylistic phases of the Bandkeramik in Eythra.
A third element, silicium, appears as a distinctive marker for quartz tempering, but as our

5 Eagle III by Rontgenanalytik, with a 300 micrometers Spot.
6 The element distribution patterns of 143 sherds were documented.
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Fig. 7. The determination of the potassic tempering materials.

examination did not discover any significant trends across the chronological phases in this
instance, it is not further discussed in this paper.

As is described above those samples with ferrous tempering were sorted into seven
separate groups and subgroups (fig. 6). The changes that occur within these groupings in
the course of the Linear Pottery culture (fig. 8) are remarkable. In the earliest phase of the
LBK, some 20 % of the samples (i.e. four sherds identified as: Ker 391, 393, 394 and 395)
exhibit more than three large iron particles. Another sherd with fewer large iron particles
(Ker 409) can be added to this group. In the early LBK only one sherd (Ker 388) comprised
several large iron particles. Three of the sherds (Ker 365, Ker 377 and Ker 390) all now
display less than three iron particles. In the following chronological phases, samples com-
prising several large iron particles are completely absent. Thus, only the earliest phase of
the LBK exhibits a larger proportion of sherds that comprise more than three ferrous par-
ticles. This phenomenon seems to disappear with the advent of the middle phase of the LBK.
Only isolated samples with large ferrous particles occur during the early and middle LBK
(Ker 721 and Ker 734). A single example was detected in a sherd (Ker 706) from the early
SBK.
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Fig. 8. The chronological development of the ferrous tempering material; “LBK or SBK” indicate the un-
decorated sherds that could be either one or the other.

This evident trend is mirrored in the overall iron content of the samples. On average,
the sherds of the earliest and the early LBK display a higher content of iron than those of
the subsequent phases. The iron content of the samples from the earliest LBK averages
around 7.99 % of Fe,0;, dropping to 7.28 % in the early LBK, with an additional drop to
6.24 % in the late LBK. Thereafter, the mean value for the sherds of the SBK sinks to only
5 % of Fe,0;.

The ferrous component of the samples does not consist solely of iron oxide. In order to
clarify the exact composition, micro-XRF spectroscopy measurements were taken (fig. 9).
These evaluated the iron content in relation to a fundamental parameter. The result was that
the content of iron oxide could be shown to have risen significantly, approaching values of
up to 40 %. In contrast, the values of all the other elements (with the exception of manga-
nese) exhibited a distinct decline. This indicates that hematite was not used for tempering,
as this would have resulted in a higher iron content. The utilisation of an iron-enriched type
of clay is much more likely.

Sherds from Eythra and Zwenkau were also examined by Ramminger et al. (2013) in
the manner of polished thin-section analyses. These analyses confirmed the absence of pure
hematite. Some differences between the basic substance of the sherds and the zones of iron
enrichment are discernible, however. As these concentrations of ferrous mineral appear to
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Fig. 9. A scan of a ferrous particle.

be rounded, it is conceivable that they were created by a natural tempering and were not
an intentional addition (fig. 6).

A contrasting chronological development is evinced by such potassium-based tempering
materials as potassic feldspar (figs. 7 and 10). Only a single sherd (Ker 384) in the earliest
and early LBK contained a large potassic tempering particle. All the other samples eman-
ating from these chronological phases displayed either small or (rarely) medium sized potas-
sium particles or none at all. From the middle phase of the LBK, there are three samples
that include individual large potassium particles (Ker 723, 728 and 731). Turning to the late
LBK, only a single sherd out of a total of nine (Ker 720) featured a significant number of
large potassium particles. Likewise, the youngest LBK provided a single sample containing
several large tempering particles (Ker 738) out of the five sherds of this phase that were
examined. Of the ceramic fragments that could be ascribed to both the SBK and the LBK7,
two out of the seven sherds displayed a number of larger tempering particles (Ker 737 and
Ker 749). A distinct increase in the number of samples with large potassic tempering par-
ticles is discernible in the SBK: 19 of the 54 sherds that were examined contained several
large inclusions. This constitutes a full third of all the samples.

A remarkable feature shared by all of these samples is the angular shape of the temper-
ing particles (see fig. 7). This trait suggests that some kind of material was intentionally

7 The analyses also included some undecorated sherds. These were potentially attributable to both the later LBK
and the SBK, and the clarification of their status was a desirable goal.
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Fig. 10. The chronological development of the potassic tempering material.

added to the clay and this manner of tempering occurs mostly in relation to the coarser kind
of pottery. One conspicuous result of the examination is the complete absence of any small
potassium particles in the early SBK, particularly in samples of fine-ware.

Thereby two potential trends can be identified: First mostly used during the earliest LBK
there were clay types that contained several larger ferrous inclusions and they made some
isolated appearances during the early LBK. Second, during the SBK, potassic tempering
materials such as feldspar were added to the clay, which was mostly used for producing
coarse pottery, a method that had isolated the precursors during the late and the latest LBK.

In addition to tempering materials, the content and the proportions of major, minor, and
trace elements in the samples were also examined. This was carried-out by first detaching
a fragment from a sherd, from which the surface layer was then removed in order to pre-
clude any possible contamination (Franklin — Vitali 1985; Schneider 1989 and others). This
purified piece was ground-up in a ball mill, and the resulting powder was heated to 800 °C
to remove any organic components. In order to determine the major elements and some
trace elements8, a precise 600 mg of this powder were weighed and mixed carefully with

8 Magnesium, aluminium, silicon, phosphorus, potassium, calcium, titanium, manganese, iron, strontium, rubidium
and zirconium.
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20 % of wax. A pressed pellet was then formed and measured using micro-XRF spectro-
scopy (Eagle 111, by Rontgenanalytik). Each pellet was measured at twelve different points,
and in each instance an area of 4.5 x 4.5 mm of the surface was scanned. The samples were
analysed with reference to 26 different clay standards in order to guarantee their compa-
rability with the external measurements.

To determine the trace elements, 100 mg of the sample was dissolved with 4.5 ml of
hydrofluoric acid (HF), 0.5 ml of hydrochloric acid (HCI) and 1 ml of nitric acid (HNOs).
The mixture was then digested at 240 °C in a microwave oven (The Multiwave 3000 by
Anton Paar). The solution was then vaporised and absorbed by diluted nitric acid. The resul-
ting solution was measured by means of the ICP-MS (Elan DRC by Perkin Elmer) using
rhodium for an internal standard.

One particularly interesting result is the extremely low calcium content of the samples.
Their mean value is 1.2 % by weight of CaO, and the maximum value lies at 2.5 % by weight.
This could indicate either that clay types that were low in calcium were intentionally used
to produce this pottery, or that these clays were processed prior to their use to lower their
calcium content.

The analysis of elements is a useful tool for determining the chemical composition of
the sample sherds. We must bear in mind, however, that each sample is composed both of
clay and of tempering materials. As was described above, clearly employed were clays with
ferrous inclusions as well as potassic tempering and this should be reflected in the results
of the analyses. This aspect is best illustrated by a diagram that compares the occurrence
of iron and potassium (see fig. 11).

On average, it is the earliest LBK phase that displays the highest iron content of all the
samples, with the values for coarse pottery being somewhat higher than those of the fine
ware. At the same time, the values for potassium oxide (K,O) are closely grouped, with
a median value of 3.06 and a standard deviation of 0.42.

During the early LBK period, the iron content remains comparatively high, though it
decreases slightly to 7.28 % from the weight of the Fe,O;. At the same time, the potassium
content remains within a comparable order of magnitude (with a median value of 2.84),
while the values vary, but little (with a standard deviation of 0.32).

In the middle LBK, the iron contents decrease further to 7.07 % by weight on average,
a value that is still high. The contents of potassium remain within an order of magnitude
that is comparable with the previous phases (with a median value of 3.05 % by weight of
potassium oxide (K,O), but the distribution of the values widens slightly (with a standard
deviation of 0.57). This can be explained by the occurrence of a few odd samples that con-
tain isolated large potassium particles.

In the late LBK, the iron contents decreased more markedly, to settle at around 6.24 %
by weight on average. In contrast, the potassium contents increased slightly to 3.31 % by
weight, while at the same time their standard deviation increased to 1.05. This trend conti-
nued into the latest LBK: The values for iron sink to 5.51 % by weight while the potassium
contents rise to 3.72 % by weight. More significantly, the standard deviation of the potas-
sium contents increases further to arrive at a value of 1.54. These trends can definitely be
associated with the observed changes in tempering material. Those samples of coarse pot-
tery (fig. 11b) that contain feldspar tempering also display the highest potassium content.
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Fig. 11. A comparison of the K and Fe tempering materials (FK: fine-ware, MK: medium-ware and GK:
coarse pottery; “LBK or SBK” indicate the undecorated sherds that could be either one or the other).
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This is a clear (but anticipated) confirmation of our initial assumption that tempering affects
the sherds composition.

Using archaeological criteria, the ceramic material was sorted into the following cate-
gories: fine-ware (Feinkeramik, FK), medium-ware (Mittlere Keramik, MK), and coarse
pottery (Grobkeramik, GK).? High potassium contents are found predominantly in coarse
pottery, thereby constituting a distinctive group. In the fine-ware of the SBK, some sherds
display lower iron and potassium contents than the samples from the LBK. This would seem
to indicate that different clays or mixtures were used to produce the respective ceramic
vessels.

While tempering was intended as a means of introducing new elements into the clay,
it is also conceivable that particles that were geochemically related to the original materi-
al might have also been introduced. If a method using multivariate statistics (e.g. cluster
analyses, main component analyses) were applied to our data set, this would merely lead
to a sorting of the sherds according to specific tempering materials. It is also conceivable
that identical clays were used, but that different tempering materials were added. In order
to measure the actual composition of the samples, the Pearson’s correlation coefficients
for all the possible element combinations were determined.

Certain elements will correlate with one another because of their geochemical simila-
rities. This phenomenon can best be described using the rare earths as an example. These
will frequently display coefficients with values that exceed 0.9 (specifically in the cases
of neodymium-cerium, lanthanum-cerium, holmium-erbium, gadolinium-dysprosium and
others). This is due to the fact that rare earths have similar geochemical traits because of
their closely related atomic radii and charges (Markl — Marks 2008, 473-480). Apart from
the rare earths, there are other elements that also correlate with one another, such as cal-
cium — both with strontium and barium. In this case, the correlation for strontium is 0.71 and
for barium 0.64. The reason for this close similarity is that these elements all belong to the
second main group of the periodic system of elements, where they appear in sequence as
calcium, strontium and barium. This proximity also results in a strong geochemical simi-
larity and correlation of these elements. At this point, a closer look at those elements that
were introduced through tempering may be of some interest. Of these affinities iron has
close correlations with cobalt (0.645), chromium (0.717), nickel (0.762), scandium (0.701)
and vanadium (0.777). The correlations with manganese (0.426), copper (0.487) and zinc
(0.472) are distinctly weaker. Potassium displays close correlations with rubidium (0.6),
cerium (0.677), caesium (0.626), lanthanum (0.654), neodymium (0.608) and thorium
(0.597). Its correlations with other rare earth elements are significantly weaker, though
europium with a correlation of 0.213 constitutes an exception. As europium can occur in
two different valences, separate sources for these rare earths are probable. If the above
aspects are not taken into consideration, any multivariate statistical analysis of the samples
is likely to mirror only the development of the tempering processes. Pottery, however,

9 The definition of the wares is based on three factors: the thickness of the sherds, the sherd’s surface and the
amount/size of the tempering materials. From fine to coarse the sherds become thicker, the tempering increases
in size and quantity, and finally the surface changes from polished to roughly smoothed. Because the recognition
of a medium ware is difficult and not necessarily distinguishable, in future studies it is suggested to ignore this
ware.
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Fig. 12. An analysis of the main components with a reduced number of elements for the earliest and early
LBK (FK: fine-ware, MK: medium-ware and GK: coarse pottery).

consists of both clay and tempering material. In order to assess the actual development
taking-place during the use of clay types, it is necessary to filter the influence of tempering
from our observations. To achieve this, as the next step of our study, an analysis of the main
components excluding the above-named elements was carried.

During the earliest and the early LBK phases potassic tempering was not yet being used.
Consequently the rare earths, such as rubidium, potassium and thorium can all be retained
for this part of the study. An analysis of the main components exhibits only minor differen-
ces at this stage compared with the later phases (fig. /2). The diagram also displays some
specific groupings (see Mecking et al. 2012). The variances in the earliest phase of the LBK
are much stronger than those of the early LBK. The differences between the individual
sherds are also significant. This may indicate that the selection or the processing of the clays
was more varied. While the sherds of the early LBK overlap with those of the earliest LBK
period, whereby the distribution of the measured values is generally closer in the former.
This trend continues after the early LBK, in regard to both fine and coarse pottery. While
sherds that display strong similarities to samples from the earliest and the early LBK can
still be found, the number of fragments with marked differences is now on the increase
(fig. 13). This development still persists in the late and the latest LBK. This can only mean
that new clay deposits were accessed and new clay-processing methods were utilised that
had not yet been developed during the early and the earliest LBK phases. With the transi-
tion to Stroke Ornamented ware, the composition changes once again, mainly as a result
of the introduction of potassic tempering for coarse pottery. This change can be ascribed to
the different clays or clay-mixtures that were employed for producing this type of pottery;
however changes in the composition of contemporary fine-ware also occurred (fig. 13a).
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Fig. 13. An analysis of the main components with a reduced number of elements (FK: fine-ware, MK:
medium-ware and GK: coarse pottery).
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Most of the coarse pottery sherds from the SBK come from beakers, a vessel type that is
characteristic of this late phase (for samples from Eythra see fig. 5). Potassic tempering
may also occur occasionally in sherds of the middle and late LBK, perhaps introducing
the early stages of the development of this new method.

Summary

The ceramic analyses of the sherds of the Bandkeramik from Eythra have basically confirmed
our assumptions that the most significant changes in ceramic technology can be discerned
between the earliest LBK and the fully developed LBK on the one hand, and between the
LBK and the SBK on the other hand. But a more detailed scrutiny suggests that we should
assume that as distinctive overlapping phenomena are still in evidence there is some sort
of continuing development between the earliest and the early LBK with an actual break in
ceramic production. Nevertheless, there are also clear indications of an increased standardi-
sation in the composition of the early LBK clay, which contrasts with the greater variance
in the earliest LBK period, which, in turn, may be attributed to the individual preference
for a manner of production that is based on household units.

The nature of the database makes the interpretation of the “break” in ceramic produc-
tion between the LBK and SBK difficult. From the point of view of ceramic chronology,
the material is burdened by an imbalance between the individual stylistic phases of the LBK
in Eythra. As only a handful of ceramic fragments display the traits of the latest LBK, the
number of samples from this phase was barely sufficient (for examples see fig. 5). Neverthe-
less, the results are very interesting: on the one hand they show the conspicuous evolution
in clay processing between the earliest and the fully developed LBK, and, on the other hand,
a distinct change in the tempering methods during the course of the transition between the
LBK and the SBK.

The irregular and angular shapes of the potassic feldspar particles in the SBK samples
indicate the addition to the clay of an external material, demonstrating the practice of inten-
tional tempering. An approach of this nature is difficult to ascertain for the LBK, with the
exception of the vegetal tempering that is used in the earliest phase. In the late SBK inten-
tional tempering only seems to become a standard procedure with the appearance of a new
vessel shape. A large number of the potassic sherds belong to coarse-ware beakers, which
frequently are beakers decorated with moulded ribbons (fig. 5). These vessels are a charac-
teristic type of the late SBK (Kaufmann 1976, 20). Thus, the change in the tempering mate-
rials between the LBK and SBK can also be described in both a typological and a functio-
nal sense as representing the introduction of a specific new vessel shape and type of ware.

In contrast to this, in some cases the fine ware that the SBK continues to exhibit has
pronounced similarities to that of the LBK. There are some indications that the evolution of
clay composition actually occurred from the middle LBK into the late LBK. As indicated
above, the change from LBK to SBK, which initially appeared to be a distinctive break in
regard to the ceramic decoration, in some respects might now be defined as a gradual deve-
lopment. This assessment has been confirmed by the results of ceramic analyses: while
a in the composition of the coarse pottery of the Stroke-ornamented ware a clear break is
obvious, the fine-ware exhibits do not undergo such radical changes.
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From potters’ hands to settlement dynamics
in the Early Neolithic site of Cuiry-lés-Chaudardes
(Picardy, France)

Od rukou hrn¢ifa po sidlistni dynamiku v ¢asné neolitické lokalité
Cuiry-les-Chaudardes (Pikardie, Francie)

Louise Gomart - Michael llett

The paper follows on from a joint research project on the ceramics from the late LBK settlement of Cuiry-lés-
Chaudardes, Picardy region, north-eastern France. In the course of this project, studies on raw materials,
manufacturing sequences and decoration techniques have revealed a wide variety of technical practices
throughout the occupation of the site. Most recently, analysis of variations in raw materials and tempers
in relation to manufacturing sequences revealed that production was mostly carried out at house level, with
the producers in each house implementing their own clay recipe and pot-forming method. Here we extend
this research by comparing data on pot-forming and decoration at Cuiry-lés-Chaudardes. In this new study,
no obvious relationships could be observed between pottery manufacturing sequences and decoration.
However, comparison of the various house assemblages indicates a possible link between atypical deco-
ration (i.e. non-local LBK styles) and exogenous pot-forming methods. Although requiring validation on
a larger sample of ceramic assemblages from other sites, these preliminary observations provide some new
insights into the complex dynamics at play in LBK settlements.

LBK — ceramics — technology — manufacturing — decoration — socio-economic function — mobility

Cldnek vychdzi ze spolecného vyzkumného projektu zaméveného na keramicky soubor ze sidlisté LBK Cuiry-
les-Chaudardes (Pikardie, severovychodni Francie). V ramci tohoto projektu byly studovdny riizné kroky vy-
roby keramiky na virovni domdcnosti: komplexni priizkum surovin, vyrobnich postupii a vyzdobnych technik
odhalil vysokou variabilitu technickych praktik v priitbéhu osidleni lokality. Neddvno jsme analyzovali také
rozdily v pouZitych surovindch a ostrivech v zdavislosti na vyrobnich postupech. Tato prvni kiiZovd analy-
za odhalila, Ze vyroba se odehrdvala prevdZné na virovni domdcnosti, tj. Ze hrnciri v jednotlivych domech
pouZivali své viastni sloZeni keramického tésta a techniku stavby nddoby. Vyzkum jsme rozsiFili srovndnim
postupii vyroby keramiky s odchylkami ve vyzdobé. Na zdkladé syntézy vysledkii riiznych studii, které nase
vyzkumnd skupina uskutecnila drive, predkldddme predbéZnou analyzu propojujici vidaje o vyzdobé a stav-
bé nddoby. Tento vyzkum ukazuje moznou souvislost mezi atypickou vyzdobou (napi: exogenni nebo nestan-
dardni LBK vyzdoba) a zpiisoby tvdreni nddob, které byly oznaceny jako patrné exogenni. Tyto postiehy,
které je teprve nutno statisticky ovérit na vétsim mnoZstvi keramickych souborii, poskytuji novy vhled do slo-
Zité sidelni dynamiky zemédélcii LBK.

LBK — keramika — technologie — vyroba — vyzdoba — socio-ekonomicka funkce — mobilita

1. Introduction

In this article, we compare variation in pottery decoration and pottery-manufacturing se-
quences at the Early Neolithic site of Cuiry-les-Chaudardes (Picardy region, north-eastern
France). Extensively excavated from the 1970s to the 1990s, the site contains thirty-three
houseplans associated with lateral pits, and covers a surface area of just over 6 hectares.
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VA

Fig. 1. Typical pottery decoration styles at Cuiry-lés-Chaudardes, showing examples of vertical and oblique
themes. 1: pit 556, house 570; 2: pits 240, 241, house 225; 3: pit 378, house 380.

The pits produced large amounts of archaeological finds attributed to the late stage of the
Linear Pottery culture (LBK), dated to around 5000 cal BC. Finds have been studied over
many years by a research group working in synergy (Allard 2005; Bakels 1995; 1999;
Bonnardin 2009; Chartier 1991; Constantin 1985; Coudart 1998; Dubouloz 2003; Gomart
2014; Gomart et al. 2015; Hachem 1996; 2000, 201 1; Hachem — Hamon 2014; Ilett 1989;
2012; Ilett et al. 1986; Ilett — Hachem 2001; Hamon 2006; Ilett — Constantin 2010; Sidéra
1989; 2012). As (i) no overlapping was observed between buildings and (ii) many ceramic
refits have been found between the pits located along the same house, we assert that the late-
ral pits of each house form part of its domestic space (Allard et al. 2013; Gomart et al. 2015).
Therefore, the archaeological remains from the lateral pits reflect at least some of the acti-
vities carried out within the house.

Based on this assumption, comprehensive studies of the large ceramic assemblage from
the lateral pits bordering each house were carried out (50,000 sherds, from which 2090
vessels could be recognized). These studies focused on pottery morphology and decoration
(Ilett — Constantin 2010), raw materials (Constantin 1985; Ilett — Constantin 2010) and
manufacturing processes (Gomart 2014). The various analyses carried out separately during
individual and collective research projects revealed a significant technical variety at dif-
ferent steps of the production process: two sources of clay materials, two types of temper,
four main manufacturing sequences and, for the fine-ware, eight principal types of comb-
impressed and incised decoration.



Archeologické rozhledy LXIX-2017 211

In order to gain a better understanding of the structure of pottery production, we recently
implemented an integrated approach on ceramic paste recipes and manufacturing processes
at the house level (Gomart et al. 2017). This cross analysis revealed a production mostly
carried out at the domestic scale. It offered a complex picture of the interactions between
production entities, shedding light on knowledge exchanges between groups of producers.
The spatial and temporal variations of the forming processes relative to the distribution of
the paste recipes showed that within the same apprenticeship network, producers maintain
their habitual practices regarding vessel forming, but may change or adjust their paste reci-
pes depending on the production site. While actions associated with pot-forming seem stab-
le over time, the stages of paste preparation appear to vary depending on the interactions
between producers.

Here we present a follow-up to this work, with the aim of investigating whether pot-build-
ing processes and decoration are related. These two steps of the production sequence are
often disconnected from each other when studying an archaeological ceramic assemblage:
decoration is traditionally examined in order to build relative chronologies, while pot-build-
ing processes are reconstructed in order to identify technical traditions and know-how. But
what is the range of options regarding decoration within one technical tradition? Are some
decorative techniques and/or motifs specific to a given technical tradition? In this paper,
we summarize the main results of each analysis and then present the preliminary tests con-
ducted in order to integrate pot-building and decoration, constituting a first attempt to address
these questions.

2. Pottery decoration at Cuiry-lés-Chaudardes

Pottery decoration was systematically described and the main features of fine-ware decora-
tion can be summarized as follows. Vessels are decorated with incised and impressed motifs.
The impressions are made with narrow combs (mostly 1.5 to 8 mm in width), classified
according to the number of teeth. These range from two to five, although most decoration
is made with either two- or three-toothed combs. More rarely, a single-pointed instrument
(termed here a point) is used to make impressed decoration. With the exception of the two-
toothed combs, most comb impressions are applied with a pivoting movement. Combs are
hardly ever used to make incised decoration. Typical rim and main decoration motifs consist
of various combinations of incised lines and comb impressions. Decoration themes are
mostly horizontal bands for rim decoration and either vertical or oblique bands for the main
decoration on the body of the vessel (fig. 7). In fact, these vertical and oblique themes
account for 94 % of the vessels on the site with an identifiable main decoration pattern.
Furthermore, there is no major chronological variation in the relative frequency of these two
themes. Motifs composing the oblique theme mostly consist of more or less parallel inci-
sed lines. Rather less frequently, this theme is made by single bands of comb impressions.
Secondary or intermediate motifs can sometimes be identified on the vessels. Despite the
apparent uniformity of decoration outlined above, there are very few truly identical vessels,
since a wide range of different combinations are observed, both in the rim and main decora-
tion. However, one noticeable feature is the fact that, on any given vessel with impressed
decoration, the same instrument is used to make all the impressions, whether these form part
of the rim, main or intermediate decoration.
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Seriation of decorated ceramic assemblages from the lateral pits associated with indi-
vidual houses was used to construct a relative chronology of the settlement occupation.
Eight houses were not included in the seriation as the numbers of decorated vessels were
too low. The most relevant factor for the periodization is quantitative change in decoration
techniques, in particular the varieties of comb-impressed decoration (Blouet et al. 2013a;
llett 2012; Ilett — Constantin 2010). Based on this evidence, the development of the settle-
ment appears continuous but can be divided into three ceramic phases (Aisne 1, 2 and 3).
Majority use of two-toothed combs characterizes the first phase. The second phase sees a rise
in the frequency of three-toothed combs. In the last phase, combs with four or five teeth are
more frequently used, although the three-toothed comb still dominates the assemblages.
Also, some new decorative themes such as garlands appear in the last phase. As a working
hypothesis, it will be considered here that each phase represents a group of contemporary
or near-contemporary houses and that each phase lasted an estimated 25-50 years. The
internal settlement chronology ties in both with the regional sequence (Ilett — Plateaux 1995;
Constantin — Ilett 1997) and with the much longer ceramic chronologies now available for
Lorraine and Alsace (Blouet et al. 2013a; 2013b).

3. The pottery manufacturing sequences at Cuiry-lés-Chaudardes

Research on pottery manufacturing relies on behavioural studies showing a direct relation-
ship between the sequence of technical gestures implemented during the construction of
a vessel and its producer identity (Dietler — Herbich 1994). It has been shown that during
learning, the producers acquire motor habits that they will embody and will have diffi-
culties in modifying afterwards (Roux 2010). This cognitive mechanism, which involves
systematically a tutor and an apprentice who are related socially, leads to the transmission
from generation to generation of “ways of doing” within apprenticeship networks, whose
perimeter outlines the spread of a given community of practice (Gosselain 2002; Roux
2010). As a result, the reconstruction of the ceramic manufacturing sequences in archaeo-
logical contexts enables the identification and differentiation of groups of producers and
can act as a powerful indicator of the spatial and temporal trajectories of these groups
(Mayor 2011).

The recognition of the building gestures used to make an archaeological vessel is based
on material studies which showed that the type of pressure applied on the clay material during
pot-forming directly affects the spatial organisation of the pores and the mineral inclusions
contained in the clay (Pierret et al. 1996). In line with these observations, several experimen-
tal and ethno-historical studies showed that given technical gestures implemented during
the production sequence resulted in specific micro- and macrotraces visible on the ceramics
surfaces and cross-sections (e.g. Gelbert 2003; Livingstone-Smith 2001; Rye 1981; Shepard
1956). The interpretation of the technical traces visible on the vessels from Cuiry-I¢s-Chau-
dardes relied on these reference works. The ceramic assemblage was examined macrosco-
pically with a focus on the spatial organisation of the porous system and the mineral inclu-
sions in the radial and the equatorial planes, the discontinuities occurring in the tangential
plane, as well as the fracture networks: 1767 vessels exhibited diagnostic macrotraces, among
which 1145 could be associated with a manufacturing sequence.
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The analysis revealed a diversity of pottery technical practices throughout the settlement
occupation, independent of morpho-dimensional pottery types (Gomart 2014; Gomart et al.
2017): twelve forming methods could be identified, among which four prevail (fab. I).
The first prevailing method (CCF1) is defined by a roughing of the base using thin super-
imposed coils and a shaping by hand pressure against a concave support. The body, the neck
and the rim are then roughed using thick elongated coils or slabs showing oblique alternate
overlapping, and shaped with discontinuous finger pressure. The second method (CCF2)
comprises vessels entirely built with thin superimposed coils, which were deformed slightly
or not during their placement. The vessels associated with the third method (CCF7) have
no base preserved. Their body is also built with thin non-deformed coils, but their rim was
formed using a largely folded band of clay. The fourth prevailing method (CCF12) also
includes pots without preserved bases. The vessels show macrotraces indicating that the
body and the rim were formed by superposition of thin coils, and then shaped using the
beating technique (for a detailed account of the technical traces associated with these four
methods, see Gomart 2014).

As three of these four forming methods were identified in houses attributed to two or
three successive chronological phases of the settlement (forming methods CCF1, CCF2,
CCF7), we assume that they were transmitted from one generation to another in the village.
The fourth forming method (CCF12) was identified on a substantial number of ceramics
in two houses attributed to the third chronological phase. As a result, we proposed that
ceramic production at Cuiry-l¢s-Chaudardes was handled by four learning networks,
mirroring four distinct groups of producers. The other seven identified forming methods
(CCF3, CCF4, CCF5, CCF6, CCF8, CCF9, CCF10, CCF11) cannot be attributed to local
learning networks, as they may reflect (i) individual variability within the settlement;
or (ii) imports of vessels from other LBK settlements located in the Aisne valley, where
the available clay resources are particularly homogeneous (Gomart et al. 2017; llett —
Constantin 2010).

In a single chronological phase, several houses can be defined by the same prevailing
forming method (tab. ). However, these houses do not necessarily use the same clay mate-
rial nor the same temper (Gomart et al. 2017). This observation implies a manufacturing
organization at the domestic scale, where the producer (or group of producers) inhabiting
each house possess their own clay recipe associated with a specific sequence of technical
gestures to build their vessels. Nevertheless, we did not exclude forms of cooperation be-
tween houses, as a part of the assemblage of some houses provided vessels manufactured
with a clay recipe and a forming method prevailing in other contemporary houses (Gomart
et al. 2017).

Accepting the hypothesis of production mostly implemented at the domestic scale, we
then examined the distribution of the four forming methods at the house level, in order to
understand the dynamics of the pottery production throughout the settlement occupation. This
provided precious information on the processes operating within the settlement, involving
in particular differences between the larger and the smaller houses (Gomart et al. 2015).

During the first chronological phase, a high uniformity of technical practices was
identified both at settlement and house levels, suggesting the foundation of the village by
a single group of migrants. Two to four pot-forming methods have been identified for each
house (tab. I). Method CCF1 clearly prevails in five houses out of six (Houses 45, 390, 640,
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House 45 House 90 House 126 | House 390 | House 640 | House 112

Forming | N % N % N % N % N % N %
method | total | total |total| total |total | total |total| total |total| total |total | total

CCF1 16 [80.0%| 13 |371% | 17 |68.0%| 18 | 90.0% | 28 | 84.8% | 10 |71.4%
CCF2 2 |10.0%| 18 |51.4% | 6 |24.0%| 1 5.0%| 3 91% | 4 |28.6%

CCF3 2 |10.0%| - - - - 1 50%| — - - -
CCF4 - - 2 57%| - - - - - - - -
CCF5 - - 2 57%| 1 4.0%| - - - - - -
CCF10 - - - - 1 4.0%| - - 2 61% | — -
Total 20 | 100% | 35 | 100% | 25 | 100% | 20 | 100% | 33 | 100% | 14 | 100%
House 89 House 380 | House 400 | House 330 | House 425 | House 570 | House 580 | House 440
Forming| N % N % N % N % N % N % N % N %
method | total | total |total| total |total| total |total | total |total| total |total | total |total| total |total| total
CCF1 2 6.7%| 37 | 22.4% | 27 |75.0%| 36 |85.7% | 11 |24.4%| 2 4.5%| 6 |261% | 35 | 48.6%
CCF2 7 |233%| 36 | 21.8%| 4 1% | 3 71% | 26 | 57.8% | 28 | 63.6% | 16 | 69.6% | 26 | 36.1%
CCF3 - - 2 1.2% | 1 2.8% | 1 24% | - - - - - - 1 1.4%
CCF4 - - 3 1.8%| — - - - - - - - 1 43%| 1 1.4%
CCF5 4 13.3% | 21 | 12.7%| 2 56%| — - 1 22%| 1 23%| - - - -
CCFé6 - - - - 1 2.8%| - - 1 22%| 1 23%| - - - -
CCF7 14 | 46.7%| 44 | 26.7%| - | - 1 24%| 5 [ 111% | 7 |15.9%| — | - - | -
CCF8 - - 9 55%| — - - - - - - - - - - -
CCF9 2 6.7%| 2 1.2% | 1 2.8%| - - - - - - - - 6 8.3%
CCF10 - - n 6.7%| — - 1 24%| 1 22%| 1 23%| - - 3 4.2%
CCF11 - - - - - - - - - - 1 23%| - - - -
CCF12 1 33%| - - - - - - - - 3 6.8%| — - - -
Total 30 | 100% | 165 | 100% | 36 | 100% | 42 | 100% | 45 | 100% | 44 | 100% | 23 | 100% | 72 | 100%
House 225 | House 245 | House 280 | House 360 | House 530 | House 420 | House 690 |House 500 | House 520
Forming| N % N % N % N % N % N % N % N %
method | total | total |total| total |total| total |total | total |total| total |total | total |total| total total total
CCF1 19 |28.4%| 8 91% | 4 91% | 10 | 10.6%| 5 |12.5%| 19 | 18.4%| 6 |25.0% 5 5
CCF2 31 [46.3%| 58 | 65.9%| 29 | 65.9%| 53 |56.4%| 29 |72.5%| 34 |33.0%| 7 |29.2% 2 -
CCF3 2 3.0%| - - - - 1 11% | 1 2.5% | — - 1 4.2% - -
CCF4 - - 1 11% | — - 6 6.4%| — - 2 19% | 1 4.2% - -
CCF5 7 [10.4%| 3 34% | 1 23%| 1 11% | 2 50%| 4 3.9%| 1 4.2% - 1
CCFé6 - - 1 11% | 1 23%| 1 11% | — - 1 1.0% | — - - -
CCF7 2 3.0%| 9 10.2%| 5 1M.4% | 11 | 11.7% | 1 25%| 14 | 13.6%| 1 4.2% - -
CCF8 - - 1 11% | — - 2 21%| - - 2 1.9% | 1 4.2% - -
CCF9 1 1.5%| 2 23%| 1 23%| - - - - 1 1.0% | - - - -
CCF10 1 1.5%| — - - - 5 53%| 1 25%| 4 3.9%| - - - -
CCF11 3 4.5%| 3 3.4%| — - 1 11% | — - 1 1.0% | — - - -
CCF12 1 1.5%| 2 23%| 3 6.8%| 3 3.2%| 1 2.5% | 21 |20.4%| 6 |25.0% - -
Total 67 | 100% | 88 | 100% | 44 | 100% | 94 | 100% | 40 | 100% | 103 | 100% | 24 | 100% 7 6

Tab. 1. The forming methods identified for each house at Cuiry-les-Chaudardes. The houses are grouped
according to the three chronological phases (top: phase 1; middle: phase 2; bottom: phase 3).

112, 126). Method CCF2, which predominates in the assemblage from one small house
(House 90), evokes the presence in the village of a producer (or a group of producers) from
a different learning network, which might have arrived concomitantly or shortly after the
group bearing Method CCF1.

During the second chronological phase, Method CCF1 still predominates in two houses
out of seven (Houses 330, 400), which indicates a transmission of the technical practices
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from the first to the second phase. This suggests that the group which founded the settlement
is still present in the second phase of the village’s development. Moreover, Method CCF2
now dominates the assemblages from three out of seven houses (Houses 570, 580, 425),
indicating an assimilation in the village of the group identified only in House 90 during
the first chronological phase. Lastly, Method CCF7 appears in the settlement in significant
proportions: it dominates the assemblage from a small house (House 89) located in the
south-eastern part of the settlement. As the appearance of Method CCF7 is a relatively sud-
den phenomenon, we suggested that it reflects an arrival in the village of population from
another LBK settlement (Gomart 2014). During this chronological phase, one can note
a diversification of the technical practices both at settlement and house levels: the number
of forming methods identified for each house varies from three to nine (tab. I). This inc-
rease in the number of pot-forming methods in each house could indicate an intensification
of exchange between households or with other nearby LBK villages.

The diversity that defines this second chronological phase is especially apparent in
House 380, which is located in the core of the settlement and is the largest house in the
phase. It produced a particularly large refuse assemblage, with the highest amounts of flint
and bone tools on the site, as well as the largest quantity of aurochs bones (Hachem 2011).
From the ceramic point of view, House 380 is unlike any other: it is the only one that com-
bines the three pot-forming methods prevailing in the second chronological phase (CCF1,
CCF2 and CCF7), in almost equivalent proportions (fab. I). The other houses of this phase
are all characterized by the predominance of one or two of these methods. This observation
suggests that during the second chronological phase, House 380 may have benefited from
occasional or regular inputs of pottery from the various contemporary houses. This hypot-
hesis is reinforced by the observation made by Hachem (201 1) on the aurochs bones asso-
ciated with this house. She showed that aurochs bones are present in almost all the other
houses of the phase, but always in very small amounts. This led her to suppose a redistri-
bution of aurochs meat, probably consumed in a communal context, from House 380 to
the other houses in the village. Ultimately, the size, the central position, the particularity
of the refuse assemblage and the possible input of pottery from several houses enabled us
to propose a communal function for this building (Gomart 2014; Gomart et al. 2015).

During the third chronological phase, technical practices become more uniform across
the settlement. One can note a further increase of Method CCF2, which is now dominant
in most houses of the settlement (Houses 225, 245, 280, 360, 530, four of which are large
houses). This phenomenon evokes a further consolidation of the group using this method
in the village, mostly in the larger houses. Meanwhile, the proportion of vessels manufactu-
red with Methods CCF1 and CCF7 has largely decreased and they no longer predominate
in any house, which may suggest that the bearers of these technical practices are no longer
present in the village. However, a new method, Method CCF12, appears in large proportions
in the assemblages from two smaller houses located in the northern part of the settlement
(Houses 690 and 420). This new addition possibly implies a fresh arrival of population in
the village. This method, defined by use of the beating technique, is rare in the Paris basin,
Alsace and Belgium, but dominant in the Lorraine region. Its appearance during the last
chronological phase may thus indicate that producers from this region moved into these
houses (Gomart 2014). During this third phase, while a homogenisation of technical practi-
ces occurs at settlement level, an increase in the number of pot-forming methods is observed



216 GOMART — ILETT: From potters’ hands to settlement dynamics ...
poni - JS e
U |
: 50% -
Forming method °
CCF1 40% [
30% [
20% [~
10% -
0,0
_ 50%
Forming method
CCF2 40% [
I -
20% [
10% [
0
50% -
Forming method
CCF7 40% =
< 30% |
—7 I
10% -
0
60% [
Forming method |
CCFl2
< R
30% [
- 20% [~
N\
10% [
0

Fig. 2. Comparison between the four prevailing forming methods and the five different instruments used
for impressed decoration (i.e. points and combs with two to five teeth) at Cuiry-les-Chaudardes.
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at house level: 8 to 11 are identified for each house (tab. I). This suggests further intensi-
fication of exchange between households or with other nearby LBK villages towards the
end of the settlement occupation.

Ultimately, the spatial distribution of the four prevailing forming methods for each
chronological phase at Cuiry-leés-Chaudardes shows complex settlement dynamics and
outlines differences between the larger and the smaller houses throughout the occupation
(Gomart et al. 2015):

The larger houses (3 back units) are mostly dominated by one of the forming methods
that prevail in the chronological phase (Method CCF1 during the first phase, Methods
CCF1 and CCF2 during the second and third phases). Therefore, these houses are mostly
characterized by homogeneity of pottery technical practices, except House 380 for which
a specific communal function was proposed. Moreover, the larger houses attributed to the
second and the third phases are systematically characterized by forming methods already
identified in the previous chronological phase. These houses thus reflect a continuity (and
consequently a transmission) of technical know-how over generations within the settlement
(Gomart et al. 2015).

The smaller houses (1 or 2 back units) are often characterized by forming methods
which are less represented in the various chronological phases (first phase: CCF2 defining
only House 90; second phase: CCF7 defining only House 89; third phase: CCF12 defining
only Houses 690 and 420). In these houses the pottery built with these less represented
forming methods is often associated with vessels made with forming methods prevailing in
the larger contemporary houses (Gomart et al. 2017). This observation leads us to suppose
that the smaller houses received some pots from the larger houses. Besides, in three of these
smaller houses attributed to the second phase (House 89) and third phase (Houses 690 and
420) we noted the emergence of a new forming method, which was absent in the previous
chronological phase. We assert that these major changes in technical practices reflect arri-
vals of new populations in the village. While Method CCF7 cannot be directly connected
to another site in the current state of analysis, Method CCF12 is dominant on LBK sites
in the Moselle region.

House 380 in the second chronological phase is the only large house (3 back units) domi-
nated by three distinct forming methods. The particularities of its refuse assemblage suggest
that this building had a communal function.

4. Are forming techniques and decoration related?

4.1. Decoration techniques, instruments and motifs

The reconstruction of pot-forming methods at Cuiry-lés-Chaudardes reveals several
learning networks implementing their production at house level. But do these different pro-
ducer groups have the same standards and techniques when decorating their pots? To address
this question, we conducted an analysis to compare pot-forming methods with decoration
instruments (tab. 2), decoration techniques (zab. 3) and main decoration motifs (tab. 4).
As the number of decorated vessels associated with a pot-forming method is particularly low
for each house, we conducted the tests for each chronological phase. This first investigation
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Decoration instrument
Point 2-tooth comb | 3-tooth comb | 4-tooth comb | 5-tooth comb Total
Nb % Nb % Nb % Nb % Nb % Nb %
CCF1 - -
CCF2 - -
Aisne 1 CCF3 - -
CCF5 - - - -
Total Aisne 1 - - 1 1
CCF1 1 5.3% 36.8% 8 42.1% 2 10.5% 1 5.3% 19 100%
9 2
1

Forming method

N|lw| =
|
|
I
|
|
|
|
w
|

RN E-N R

CCF2 - - 35.3% 52.9% 11.8% | - - 17 | 100%
CCF3 1 - - -
CCF5 - - - - - - -
CCF7 1 5.6% 8 44.4% 6 33.3% 1 5.6% 2 11.1% 18 100%
Aisne 2 CCF8 - - - - 1 - - - - - 1
CCF9 1 - 2 5
CCF10 - - 2 - 1 - - - - - 3 -
1
1

CCF1 - - - _ 1 _ _ _ _ _
CCF12 _ _ 1 _ _ _ _ _ _
Total Aisne 2 4 | 60% | 26 |38.8%| 27 |403%| 6 | 90% | 4 | 6.0% | 67 | 100%
CCF1 - - 5 - 1 - - - - - 6 -
CCF2 2 [63% | 10 [313%| 14 |438%| 6 |18.8%| - - 32 | 100%
CCF3 - - 1 - - - - _ _ _ 1

CCF4 - - _ - 1 - _ - - - 1

CCF5 - - - - 1 - 1 - 1 - 3
CCF6 - _ 1 _ _ _ 1 _ _ _ 2 _

3

1

1

Aisne 3

CCF7 1 - - - 2 - - - - -
CCF9 - - 1 - - - - - - -
CCF10 - - 1 - - - - - - -
CCF11 - - - - - - - - - - -
CCF12 - - 2 - - - 1 - - -
Total Aisne 3 3 | 57% | 21 |39.6%| 19 |358%| 9 |17.0%| 1 | 1.9% | 53 | 100%

Tab. 2. Relationship between pot-forming methods and decoration instruments (point, 2-tooth comb,
3-tooth comb, 4-tooth comb and 5-tooth comb) at Cuiry-lés-Chaudardes, for each of the three chrono-
logical phases. Percentages are not calculated for numbers under 20.

did not reveal a clear correlation between forming and decorating. Figure 2 shows an
example of another analysis, in which we compared the four prevailing forming methods
with the various instruments used for decorating (points and combs with two to five teeth)
for the whole settlement occupation. The slight differences between the forming methods
CCF1 and CCF2 regarding the use of two-toothed combs and three-toothed combs appear
to be related to chronology. In fact, the first chronological phase is mostly characterized by
use of two-toothed combs, but also by the forming method CCF1, which is dominant in five
houses out of seven. Furthermore, the second chronological phase is mostly defined by use
of three-toothed combs, but also by an increase of the forming method CCF2. Ultimate-
ly, we did not find any obvious connection between a given manufacturing sequence and
a specific decoration instrument, technique or main motif. Overall, the tests performed
suggested that the producers from the four learning networks identified at Cuiry-leés-Chau-
dardes share common ideas on the decoration of their vessels. This suggests that forming
and decorating were associated with different mechanisms, as has already been outlined
in many ethno-historical contexts (e.g. Gelbert 2003; Gosselain 2002).
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Decoration technique
Pivoted impression | Separate impression Comb incisions Total
Nb % Nb % Nb % Nb %
— — — — - 3 —

Forming method

CCF1 3
CCF2 1
Aisne 1 CCF3 1
CCF5 0 -
Total Aisne 1 5
CCF1 16 84.2%
CCF2 15 88.2%
CCF3 1 -
CCF5 - -
CCF7 12 66.7%
Aisne 2 CCF8 1 1
CCF9 2 5
CCF10 2 - 1 - - - 3 -
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CCF12 - - 1 - - -
Total Aisne 2 50 74.6% 17 25.4% - — 67 100%
CCF1 4 - 2 - - - 6 -
CCF2 25 78.1% 5 15.6% 2 6.3% 32 100%
CCF3 1 - - - - -
CCF4
CCF5
CCF6
CCF7
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CCF11 - - - - - - -
CCF12 3 - - - - - 3 -
Total Aisne 3 42 79.2% 9 17.0% 2 3.8% 53 100%
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Tab. 3. Relationship between pot-forming methods and decoration techniques (pivoted impression, sepa-
rate impression and comb incisions) at Cuiry-lés-Chaudardes, for each of the three chronological phases.
Percentages are not calculated for numbers under 20.

4.2. Atypical decoration

The variation we observed between houses in pot-forming practices led us to extend
our investigation to the decoration that appears to differ from the local decorative standards.
Thus, as a second step, we tracked the vessels characterized by what can be termed atypical
decoration and examined how they were spatially and chronologically distributed within the
settlement. Atypical decoration is defined here as main decoration motifs and themes that
are different from the predominant local styles but similar to decoration found in other LBK
settlement regions (fig. 3). Six regions are relevant here, covering most of the Rhine basin
and ranging from the Rhine-Meuse area in the north to upper Alsace in the south (zab. 5).
Vessels with atypical main decoration represent around 8 % of the whole decorated fine-ware
assemblage at Cuiry-leés-Chaudardes. Most of this exogenous decoration is comparable to
styles typical of the Moselle region, notably Lorraine. A recent review of the evidence men-
tions eight types of main decoration that can be attributed to stylistic traditions from the
Moselle (Blouet et al. 2013b). The most commonly represented theme is a chevron pattern
consisting of comb-impressed bands, occasionally combined with an incised line (fig. 3: 1, 2;
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Fig. 3. Examples of atypical pottery decoration in Moselle style at Cuiry-lés-Chaudardes. 1: pit 233, house
225; 2: pit 556, house 570; 3: pit 295, house 280; 4: pit 358, house 360.

Blouet et al. 2013a, figs. 59 and 63). Rarer motifs include incised bands filled-in with either
crossed incised lines (fig. 3: 3; Blouet et al. 2013a, figs. 56 and 58) or comb impressions
(fig 3: 4; Blouet et al. 2013a, fig. 57).

It is important to note that at Cuiry-lés-Chaudardes, atypical decoration occurs on vessels
made with local raw materials, suggesting they were produced in the settlement or in other
nearby settlements in the Aisne valley with broadly similar clay resources. Therefore, this
atypical decoration does not seem to involve vessels imported from the actual regions
where the exogenous decoration styles are supposed to originate. It must be underlined that
many of the vessels with atypical decoration are represented by small sherds that cannot be
easily attributed to a pot-forming method. For this reason, the approach adopted here is to
examine the distribution of atypical decoration in the various houses assigned to the three
chronological phases and compare this evidence with the prevalent pot-forming methods
in each of these houses (fab. 5).

This analysis enables us to make several observations:

— First, the area of origin of the atypical decoration varies through the occupation se-
quence of the settlement, with the exception of the ‘Moselle’ styles, present from beginning
to end. ‘Upper Alsace’ decoration only occurs in the first phase. ‘Rhine-Meuse’ motifs are
also attested from the beginning of the sequence, but continue into the second phase.
‘Middle Rhine’ decoration is present from the second chronological phase onwards. In the
third phase, the ‘Rhine-Meuse’ motifs disappear, and ‘lower Alsace’ and the ‘Main-Weser’
motifs appear for the first time.
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Main decoration motif
B BLB L RB LB RL T Total
Nb| % |Nb| % Nb| % |[Nb| % |[Nb| % |Nb| % Nb| % |Nb| %

Forming method

CCF1
CCF2
Aisne 1 CCF3 1 - - -
CCF5
Total Aisne 1
CCF1
CCF2
CCF3
CCF5
CCF7
Aisne 2 CCF8
CCF9
CCF10
CCF1N -
CCF12 - - - - 1
Total Aisne2 | 28 |62.2%| 10 |22.2%| 5
CCF1 2 - 1 - 1 - - - - - - - 1 - 5 -
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Tab. 4. Relationship between pot-forming methods and main motifs at Cuiry-lés-Chaudardes, for each of
the three chronological phases. B: band(s) of impressions; BLB: incised line(s) bordered on both sides by
band of impressions; L: incised lines; RB: incised band filled with impressions; LB: incised line(s) bordered
on one side by band of impressions; RL: incised band filled with incised lines; T: incised triangle. Percentages
are not calculated for numbers under 20.

— Second, atypical decorations tend to increase over time at the settlement. During the
first chronological phase, 8 vessels show atypical decoration; during the second phase,
21 decorated vessels can be defined as atypical; during the third phase, 26 atypical deco-
rated vessels were identified. This trend is less marked in terms of relative frequency (ratio
atypical vessels/all decorated vessels), but the third phase still shows a slightly higher pro-
portion of atypical vessels.

— Third, all the houses characterized by less common or exogenous forming methods
comprise at least one atypical decoration, even during the first chronological phase, where
atypical decoration occurs in only three houses out of six. This is also the case during the
second and third phases, where there are larger numbers of vessels with atypical decoration,
with House 89 (CCF7, phase 2) and with Houses 420 and 690 (CCF12, phase 3).

— Lastly, House 380, interpreted as a communal building, is associated with a higher
number of atypically decorated vessels than other houses dated to the second chronological
phase.
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Atypical decoration
Prevailing ) ) X Total Total
Hot:se Ph::se N rear pot-forming upper | Rhine- | \jocelle mld.dle lower | Main- atypical | decorated
n n bays methods Alsace | Meuse Rhine | Alsace | Weser (vessels) | vessels
45 1 3 CCF1 1 1 2 4 21
90 1 1 CCF2/CCF1 2 2 22
112 1 1 CCF1/CCF2 9
126 1 1 CCF1/CCF2 18
390 1 1 CCF1 13
640 1 ? CCF1 2 2 19
n 2 3 ND 1 1 n
89 2 1 CCF7/CCF2 1 1 12
330 2 1 CCF1 1 1 29
380 2 3 CCF1/CCF2/CCF7 2 4 1 7 86
400 2 1 CCF1 1 1 2 19
410 2 1 ND 9
425 2 1 CCF1/CCF2 1 1 20
440 2 1 CCF1/CCF2 2 2 4 44
570 2 1 CCF2 3 3 29
580 2 1 CCF1/CCF2 1 1 22
225 3 3 CCF2 2 2 2 1 7 83
245 3 3 CCF2 1 1 1 1 4 42
280 3 2 CCF2 4 4 21
360 3 2 CCF2 5 2 7 58
420 3 2 CCF1/CCF2/CCF12 1 1 13
500 3 3 ND 1 1 9
530 3 2 CCF2 1 1 27
690 3 1 CCF1/CCF2/CCF12 1 1 16
Total — - — 1 7 34 8 3 2 55 652

Tab. 5. Atypical main decoration (in numbers of vessels) for dated house assemblages at Cuiry-les-Chau-
dardes, in relation to probable regions of stylistic influence. N rear bays: number of bays after the rear
corridor, given as an indication of house size (after Gomart et al. 2015, fig. 3). ND: no data.

5. Discussion

At Cuiry-les-Chaudardes, no obvious relationship can be observed between pottery manu-
facturing sequences and decoration. However, a qualitative analysis of the evidence both
for decoration differing from local standards and for the prevalent pot-forming methods
in each house shows some spatial and chronological trends, enabling us to formulate new
working hypotheses.

An important point is the congruence, throughout the occupation sequence at Cuiry-
Ies-Chaudardes, between the appearance of new pot-forming methods, the increase in the
number of pot-forming methods for each house and the increase in vessels with atypical
decoration. We interpreted the appearance of new pot-forming methods as an indicator of
successive arrivals of population in the settlement and the increasing number of pot-forming
methods attested for houses as an intensification of exchange and contact between houses
or with other LBK villages. The spatial and chronological distribution of atypical decora-
tion tends to reinforce these hypotheses. In fact, it is tempting to assume that the incoming
producers would not have suddenly abandoned their own decorative standards. Rather,
we can suppose that they first implemented their own standards, and would then have
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gradually started using the local decorative norms. This hypothesis could not only explain
the systematic occurrence of locally-made vessels showing atypical decoration in the smaller
houses dominated by exogenous forming methods, but also the increasing number of atypi-
cally decorated vessels through the whole occupation sequence of the settlement. Following
this transitional process, the newcomers would have fully adopted the local decorative stan-
dards, but would have kept their own manufacturing methods. This process could explain
the occurrence in the same houses of vessels made with exogenous forming methods, but
decorated in local style. Before offering any definitive interpretation, the relation between
atypical decoration and specific technical know-how needs to be addressed through com-
prehensive statistical analyses on a larger sample of assemblages, integrating the ceramic
evidence from all LBK sites in the Aisne region.

Tracking the exogenous decorations on a larger pottery sample may enable us to pur-
sue these hypotheses further. The evidence outlined above for atypically decorated vessels
at Cuiry-les-Chaudardes suggests some chronological variation in the various regions of
influence (lower Alsace, Rhine-Meuse etc.). Further work is required here, and it remains
to be seen whether this is a specific feature related to this site or whether this is a general
trend affecting all the Aisne valley settlements. This investigation, associated with the com-
prehensive reconstruction of pot-forming methods, could enable us to trace the trajectories
of specific producer groups and to draw the perimeter of interaction networks within the LBK
sphere with an unprecedented resolution.

This investigation at Cuiry-les-Chaudardes also raises the question of the status of the
locally-made vessels with atypical decoration, and in turn of their producers. As we have
seen, House 380, interpreted as a place for communal gatherings that probably involved
consumption of aurochs, comprises the highest number of atypically decorated vessels for
the second chronological phase. Future studies will now be orientated towards a thorough
examination of the specificities of houses that seem more closely associated with atypical
decoration.

6. Conclusion

Throughout its occupation, the settlement of Cuiry-les-Chaudardes comprises two groups
of houses, which may reflect two types of socio-economic functioning (Gomart et al. 2015).
With the larger houses, the conservatism of ceramic forming processes suggests a transmis-
sion of technical know-how over the long term in the settlement. With the smaller houses,
substantially different behaviour can be assumed: the emergence of new ceramic forming
methods, which were absent in previous chronological phases, could indicate incoming
people from other LBK settlements or other LBK settlement areas. In this study, we have
confronted this evidence with the data on pottery decoration. While decoration techniques,
instruments and motifs did not show a direct relationship with manufacturing processes,
the examination of locally-made vessels with atypical decoration enabled us to formulate
new hypotheses. The preliminary results we obtained on atypical decoration tend to rein-
force and refine the image of a community in constant interaction within the village,
but also widely connected to other regions. At Cuiry-les-Chaudardes, there could well be
a relationship between the occurrence of exogenous forming methods in the second and
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third chronological phases and higher numbers of atypical decorations. These observations
remain anecdotal as they currently rely on a limited body of data. However, bearing in mind
that producers from other LBK villages or other LBK settlement regions may have moved
in to Cuiry-les-Chaudardes throughout the occupation of the settlement, these observati-
ons raise the question of the newcomers’ behaviour concerning local decoration standards.
Overall, this first test, that has yet to be statistically confirmed, raises the crucial question
of the assimilation of individuals in the LBK village communities and provides food for
thought about the social dynamics involved in Early Neolithic mobility.

We wish to thank all our colleagues involved over the years in the study of Cuiry-les-Chaudardes, who made
this synthesis on pottery analyses possible. We are very grateful to C. Constantin, L. Hachem, C. Hamon
and J. Dubouloz (CNRS-UMR 8215 Trajectoires) for their respective contributions to the work discussed
in this article.
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Early Neolithic potters
of the Italian Middle Adriatic region

Ve

Casné neoliti¢ti hrncifi v oblasti italského stfedniho Jadranu

Chiara La Marca - Giacomo Eramo - Italo Maria Muntoni -
Cecilia Conati Barbaro

This paper presents the preliminary results of the study of the Early Neolithic pottery production in the
Marche region, Italy (VI mill. BC). The main goal of this research is to expand the knowledge of pottery manu-
facturing processes associated to the typical Central Adriatic Impressed Ware, at present poorly understood.
All sites under analysis are located in the piedmont hills of the Apennine Mountains, except one which is on
the coast. This study aims to highlight synchronic and diachronic variability in pottery technology, to iden-
tify common traits and to investigate the raw materials selection and exploitation strategies. The pottery
assemblages are examined by means of an integrated approach which include techno-typological and
archaeometric analyses. The environmental factors, the distribution of resources, the technology solutions
taken by these early Neolithic communities are considered.

Early Neolithic — Italy — Impressed Ware culture — ceramic analysis — archaeometry — thin section petro-
graphy

Cldnek predklddd predbéiné vysledky studia casné neolitické vyroby keramiky v oblasti Marche, Itdlie
(6. tisicileti pr: Kr.). Hlavnim cilem tohoto vyzkumu bylo rozsitit dosud sporé znalosti o keramickych vyrob-
nich postupech spojenych s typickou stredojadranskou keramikou impresso. VSechny zkoumané lokality se
nachdzeji v predhiiri Apenin, kromé jedné, kterd leZi na pobreZi. Cilem studia je upozornit na synchronni
a diachronni variabilitu keramické technologie, urcit spolecné prvky a zkoumat vybér surovin a téZebni
strategie. Keramické soubory byly zkoumdny jednotnym postupem zahrnujicim techno-typologické a archeo-
metrické analyzy. V potaz byly brdny i prirodni prostredi, rozmisténi zdrojii a technologickd reSeni, kterd
sledované casné neolitické komunity volily.

¢asny neolit — Italie — kultura s impresso keramikou — keramickd analyza — archeometrie — petrografie
vybrus(

Introduction

This paper presents the preliminary results of an analytical study conducted on the first
pottery of Italian Middle Adriatic region, in particular from the territory of Marche (fig. 1).
The study is based on an integrated approach applied to the reconstruction of pottery manu-
facturing processes, showing how variability in time and space can be used to understand
Early Neolithic societies, which are almost unknown for this period in the area.

The Neolithisation process in Italy is dated to 6100 BC cal. approximately (7iné 2002;
Forenbaher — Miracle 2005; Pessina — Tiné 2008): impressed pottery first appears in Apu-
lia as part of the “Neolithic package”; 400 years later the first agriculture reaches the Mid-
dle Adriatic region (Abruzzo, Marche, Emilia Romagna). This area is characterized by
a peculiar style, which was defined as Middle Adriatic Impressed Ware culture by Antonio
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Fig. 1. Early Neolithic sites of the Marche region distinguished by method of investigation.

Radmilli (1974). 1t refers to the first appearance of productive economy along the central
and north Italian Adriatic coast: the initial phase, dated to the first half of the 6t mill. BC,
is characterized by pottery with standardized and slightly monotonous decoration: finger,
finger-nail or instrumental impressions and patterns realized by bands of incised lines.
Within the last centuries of the 6th mill BC, this cultural homogeneity come to an end and
local production reflects general links with the north Italian Po Valley, Abruzzo (Catignano
culture) and the Tyrrhenian area (Linear Pottery culture; Pessina 2002).

As regards the Marche region the Neolithisation process is still poorly understood.
An overview on the arrival of the first farmers has been outlined in the 1960s by Delia
Lollini (1965), who conducted excavations in the entire area as archaeologist of the Super-
intendence for the Archaeological Heritage of Marche. However, only few sites were
extensively excavated, while others were explored through test pits or surface collections
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Fig. 2. Esanatoglia-Piani di Calisti. Panoramic view of the area of the site and elevation profile of the valley
(NE-SW direction).

(Conati Barbaro et al. 2014). Later on, Maddalena di Muccia (De Marinis et al. 2003;
Conati Barbaro et al. 2005; Manfredini 2014), Ripabianca di Monterado (Rosini et al. 2005;
Rosini — Silvestrini 2006) and Portonovo Fosso Fontanaccia (Conati Barbaro 2013; Conati
Barbaro et al. 2013; 2015) were investigated by extensive excavation. Some of them are
considered key sites for the study of the Neolithisation process in central Italy.

However, there are no systematic studies on early ceramics from these territories, with
the exception of Ripabianca di Monterado site, partially published (Rosini et al. 2005;
Rosini — Silvestrini 2006). The available archaeometric data are based on 18 samples from
an Early Neolithic pit (US 114, Muntoni 2005; Laviano — Muntoni 2007) and 27 samples
from the Lollini area (Spataro 2002, 142) of the village of Maddalena di Muccia. Further-
more, 30 fragments from Ripabianca di Monterado were also analyzed (Spataro 2002,
151; 2009).

The purpose of this project is to investigate an entire geographical area, starting from
a systematic study of pottery production in order to reconstruct the production processes.
For this purpose, the pottery production of four sites has been analyzed: Maddalena di
Muccia, Esanatoglia-Piani di Calisti (fig. 2), Moscano di Fabriano, all placed in the inland
valleys of the region, and Portonovo-Fosso Fontanaccia, located along the Adriatic coast
(fig. 3).

For the first time the Central Adriatic Impressed Ware pottery from Marche region is
examined by means of an integrated approach which include techno-typological and archaeo-
metric study.
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Fig. 3. Portonovo-Fosso Fontanaccia. Panoramic view of the area of the site and elevation profile of the valley
(NE-SW direction).

Geographical and geological overview

During the Early Neolithic in the Marche region, the higher density of sites is recorded in
piedmont hills of the Apennine Mountains. Settlements are located along the main rivers,
which cross the region in a west-east direction (fig. /). As a matter of fact the inland river
valleys play an important role as preferential ways between the Apennines and the coast
still today: inland sites were located along natural transit routes of the Apennines, which
connect the Adriatic coast with the Tyrrhenian area. These sites are Maddalena di Muccia,
Esanatoglia-Piani di Calisti and Moscano di Fabriano. Other sites are known from surface
collections, as San Rocco di Cantiano and Pievetorina (Conati Barbaro et al. 2014).

The bedrock of inland territories is characterized by limestone and marly limestone
formations, with outcrops of sandstone and pelitic-sandstone on the hills. The sites in this
area are generally located on Pleistocene terraced alluvial deposits, which mainly consist
of gravelly fluvial sediments (Cilla — Dramis 2005; Deiana 2009). In some cases, clayey
red-soils rich in iron oxihydroides are present on the top of these deposits, as a result of
flood alterations (Esanatoglia Ferretto soil; Cilla, personal comm.).

Very few sites lie close to the Adriatic coast. Portonovo is located at almost 600 m from
the sea, while Ripabianca di Monterado is about 10 km far from the sea (Rosini et al. 2005).
Other sites are known thanks to surface collections, such as Marina di Focara, Monte
Colombo, Villa Laureati, or test pits, as Colle Appeso (Conati Barbaro et al. 2014).
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Site Lab. BP Cal 10 BC | Cal 206 BC Sample
Esanatoglia, US 52 LTL15327A | 6225+45 | 5300-5070 | 5310-5050 charcoal (Alnus)

Esanatoglia, US 1 tg. | LTL15328A | 6311+45 | 5330-5220 | 5470-5200 | charcoal (Quercus sp.
evergreen type)

Moscano, US 3 tg. VI LTL15329A | 6397+45 | 5470-5320 | 5480-5310 | charcoal (Fraxinus sp.)

Moscano, US 3 tg. Ill-V | LTL15330A | 6263+45 | 5310-5210 | 5330-5060 charcoal (Buxus
sempervirens)

Tab. 1. New radiometric dates from the sites of Esanatoglia and Moscano.

The coastal area of the region is characterized by significant sandstone and pelitic-
sandstone deposits moulded in low hills (Cilla — Dramis 2005; Sarti — Coltorti eds. 2011).
In particular, the archaeological structures at Portonovo are excavated in a marl deposit
(fig. 9: I) on the northern part of the site and in an eluvial-colluvial deposit in the southern
area (fig. 9: 3).

Chronology

According to radiometric dating and to the archaeological material, the Early Neolithic of
the region can be divided in two chronological phases.

The Maddalena di Muccia (Manfredini et al. 2005b; Alessio et al. 1970, 603) and Por-
tonovo (Conati Barbaro 2013, 48; Conati Barbaro — Celant in press) sites are dated to the
first phase (first half/half of 6t mill. BC).

Esanatoglia and Moscano belong to the second phase according to typological observ-
ations on pottery material and to similarities with ceramics of Ripabianca di Monterado.
The latter is dated in absolute chronology at the second half/end of 6th mill. BC (Alessio et al.
1970, 602-603).

Four new radiocarbon dates were obtained for Esanatoglia and Moscano, which confirm
the typological observations (tab. 1). Short-life wood samples were selected among anthra-
cological remains.! They were analyzed at the CEDAD of the University of Salento, by AMS
technology.

Archaeological contexts

The site of Muccia was first excavated by Delia Lollini in 1960 and 1965. She found a series
of irregular underground structures, which were traditionally interpreted as pit huts (Lollini
1965, 309-310; Lollini ed. 1991, 52-57). In the 2000s, new excavations undertaken by the
Sapienza University revealed a large Copper Age village (Manfredini et al. 2005a; Man-
fredini 2014). After reviewing the documentation of Lollini’s excavations it is possible to
assume that not all the archaeological findings could be referred to the Early Neolithic:

! Taxa were identified by prof. Alessandra Celant, Sapienza University.
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materials related to more advanced stages of the Neolithic (Diana and late Ripoli pottery)
and to the late Copper Age have also been recognized (La Marca 2016, 122).

The underground structures dated to the first occupation of the site fall in a Neolithic
tradition not only typical of the Marche region, but common to the entire peninsula. These
are often the unique preserved evidence, especially in floodplain sites, where erosion and
exploitation of soils have a greater impact. As regards the site of Muccia it seems possible
to assume a function as storing pits at least for some cavities. In one case a reuse of a cavity
for funerary purposes was documented, but mostly it is easier to identify their secondary
function as midden pits (La Marca 2016, 123).

The site of Portonovo is located on a south-facing slope, along the Fontanaccia stream,
on the Conero promontory, near the Adriatic coast (fig. 3). After its identification in 1990s
the site was excavated by the Superintendence of Marche and later by the Sapienza Uni-
versity of Rome. Dozens of domed ovens were found. These were originally excavated
in the ground, and share standard shapes and dimensions. The ovens have circular base
and, in some cases, the vault is preserved. The inner chamber has a clay lining, smooth on
the base, and they are 1.80 up to 2 m large. The ovens follow different alignment along
the slope and the excavation of wide, shallow and irregular pits in front of them probably
allowed the construction of the structures and the access for their use (Conati Barbaro
2013, 32-40).

The temperatures inside the ovens did not exceed 500 °C, estimated using X-ray powder
diffraction analysis (PXRD) on hardened sediments, sampled as a compact block of depo-
sit from the structures (Muntoni — Ruggiero 2013). These temperatures seem suitable for
several uses, such as cooking and food processing, for example baking or roasting grains.
No evidence of housing or domestic structures were identified during research, so it is pos-
sible to describe Portonovo as a production area.

The Esanatoglia and Moscano sites returned limited evidence and should be assigned
to phase 2 of the Early Neolithic of Marche. The Esanatoglia site (fig. 2) was excavated
in 2004 and 2006 by the Sapienza University (Silvestrini 2006; 2007). The settlement has
been heavily eroded by the Esino river. The gravel bank revealed a marked difference in
height, forming a short slope with E-W orientation, probably related to the edge of a palaco-
channel. The structures were originally excavated in a dark silty palaeosol and in the gravel
bank of the alluvial terrace. Some pits were identified, filled with well preserved ceramics,
mixed with lithic and faunal remains. A few postholes were also identified, some of which
were aligned. The presence of wooden structures, even if it was not possible to recognize
specific alignments, and the good preservation of findings allows us to assume a stable
occupation of the terrace by the first Neolithic groups.

The Moscano site was unearthed in 2007 by the Superintendence of Marche, during
preventive excavation on the new railway line Orte-Falconara. One area returned evidence
of an Early Neolithic occupation: a thick, dark grey, sandy clay layer, filled with numerous
findings (ceramic, lithic and faunal remains) and an underlying structure, probably related
to a fire area. It consists in a circular pit with a reddish friable fill, its outer perimeter was
delimited by a band of black carbonaceous layer. Inside, there were large portions of ves-
sels, which were fully or partially reconstructed for this research.
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Techno-typological analysis

Macro analysis of pottery assemblages focused on qualitative and quantitative analysis,
remarking on morphological, typological and technological characteristics. For the deco-
rative techniques a documentation system was developed, focused on the reconstruction
of the gesture and the used tool. The study was based on a total of 17,640 potsherds.

Pottery production is characterized by predominance of coarse pastes (Muccia 43 %;
Moscano 70 %; Esanatoglia 80 %), with the exception of Portonovo site (26 %), where
the wide variety of fine pastes is probably related to the local availability and selection of
resources. At the macroscopic scale it was easy to distinguish different kind of inclusions,
such as calcareous, chert or vitreous elements, and to make a division into several sub-groups.
Fine (Portonovo 47 %; Muccia 18 %; Moscano 18 %; Esanatoglia 5 %) and semi-fine pastes
(Portonovo 27 %; Muccia 39 %; Moscano 12 %; Esanatoglia 15 %) are characterized by
a more compact and homogeneous texture, with rare or less visible inclusions. All the clas-
ses often show pores or zoned sections due to the presence of organic matter in the paste.
Few sherds are associated to a very fine paste, characterized by very homogeneous and pow-
dery texture, floury surfaces, colour from yellow to pinkish yellow. They can be attributed
to the figulina ware, a particular type of pottery widespread along the Adriatic coastlines
during Neolithic (Spataro 2009).

A high variability of decorating techniques has been observed. Production related to
phase 1 sites (Muccia, Portonovo) is characterized by a strong variability of the techniques
used and in the decorative patterns created (fig. 4). This great changeability tends to disap-
pear during the second chronological phase (fig. 5). The decorative motifs found can be
divided according to the techniques used:

— impression technique, pressing with a tool on the surface of the vessel while still plastic

(fig. 4: 2-5, 10-12; fig. 5: 1, 8);

— incision technique, pushing and then dragging the tool on the surface of the vessel while

still plastic (fig. 4: 2-3, 8; fig. 5: 9);

— plastic decoration, realized with additions of parts modelled separately and then applied

to the surface of the vessel (fig. 5: 2—3, 6-8).

The “tool” most commonly used is the hand of the potter: decorative patterns are realized
using finger (fig. 4: 10, 12), nails (fig. 5: 1, 8) or pinching the surface (fig. 4: 2, 5); other
motifs are realized with the help of tools with a round, elliptical or triangular section (points,
dots, small circles; fig. 4: 4, 11), probably made of wood, bone or flint, as suggested for other
Italian contexts by experimental tests (Natali 2009, 236). More common incised decoration
consists of bands distributed on the surface of the vessel, according to more (fig. 4: 3) or
less ordered patterns (fig. 4: 8; fig. 5: 9).

In phase 1, ceramic shapes show a certain homogeneity in terms of typology, with pre-
dominance of tronco-conical and ovoid shapes of medium and large dimensions in coarse
pastes (fig. 4: 2, 5, 10), necked vases in semi-fine paste (fig. 4: 7), with traces of special
treatment of the inner surfaces. The handles are rare (fig. 4 6). The incidence of impression
technique varies from 21 % (Portonovo) to 61 % (Muccia); incision technique from 5 %
(Portonovo) to 12 % (Muccia). Plastic decoration is between 1.5 % (Portonovo) and 3.5 %
(Muccia).
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Fig. 4. Early Neolithic of Marche, phase 1 pottery. 1-5 Maddalena di Muccia. 612 Portonovo-Fosso Fonta-
naccia. Drawings by C. La Marca (1-8) and G. Carboni (9-12).
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Fig. 5. Early Neolithic of Marche, phase 2 pottery. 1-2) Moscano di Fabriano. 3-9) Esanatoglia-Piani di
Calisti. Drawings by C. La Marca.



236 LA MARCA — ERAMO — MUNTONI — CONATI BARBARO: Early Neolithic potters ...

5cm

Fig. 6. Technology, macro-traces on pottery. 1 Adherence of the first coil to the base plate (Moscano).
2 Simple attachment of the handle (Portonovo). 3 Assemblage of parts moulded separately (Moscano).

In phase 2 (Esanatoglia, Moscano), the impressed decoration is still used but decorative
motifs seems to be much more limited: some decorative patterns disappear, such as impres-
sed small circles, in favor of a higher incidence of plastic decoration (fig. 5). New features
appear: grip elements, mainly plastic appliqués, become more common; short oblique or ver-
tical cordons (fig. 5: 6-7), conical studs (fig. 5: 8) or tight ribbon-like handles (fig. 5: 5, 7)
are placed on about half of the vessel. The incidence of impression technique is about 13 %
in each site; incision technique varies from 10 % (Esanatoglia) to 14 % (Moscano). Plastic
decoration is between 8 % (Moscano) and 10 % (Esanatoglia). The incidence of figulina
pottery grows (from 0.14 % in phase 1 up to 7 % in phase 2). No painted pottery was found,
in contrast to what happens in contemporary sites of Abruzzo, for example at Catignano
(Colombo 2010).

Fig. 7. Thin section of ceramics: some of the groups identified. 1 Calcareous and fossiliferous matrix with
calcare-nite rock fragments (Portonovo, 2.5x, N+). 2 Figulina ware, very low birefringence and unimodal
texture (Esanatoglia, 2.5x, N//). 3 Non-calcareous matrix with abundant chert and calcite (Portonovo,
2.5x, N//). 4 Ferrouginous, argillaceous matrix with chert inclusions (Muccia, 2.5x, N+). 5 Ferrouginous,
argillaceous matrix and chert inclusions with recrystallization rim (Esanatoglia, 2.5x, N+). 6 Ferrouginous
matrix with chert inclusions, rich in pisolite aggregates (Moscano, 2.5x, N+). 7 Non-calcareous matrix
rich in biotite and amphibole (Esanatoglia, 2.5x, N//). 8 Non-calcareous matrix with partial oxidation of
the organic matter due to the carbonization of plant remains (Portonovo, 2.5x, N+).
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The observation of macrotraces on the surface and section of the sherds and their com-
parison with archaeological (Gomart 2014; 2010; Angeli 2012; Burens-Carozza et al. 2011),
ethnographic (Skibo 2013; 1992; Livingstone Smith 2007; Gelbert 2003) or experimental
(Skibo 2013; Gibson — Woods 1997; Rye 1981) reference models allowed to define building
techniques.

Vessels are mainly produced by coiling technique, the assembly of multiple parts moulded
separately is indicated by the union of horizontal fracture lines in a circular pattern bands
of 1.5 up to 5 centimetres (fig. 6: 3) and by the detection of specific fractures connected
to the first coil at the base of the vessels (fig. 6: 1). Handles and grip elements are always
applied by simple attachment to the vessel surface (fig. 6: 2), firmly pressing them into
place and often leaving finger or thumb marks. A different technique was observed in the
case of a single sherd from Muccia: the grip element has a cylindrical end inserted in a hole
on the surface of the vessel. Surface finishing treatments undergo changes over the time.
During phase 1, the outer surfaces are smoothed or left rough, while the inner surfaces are
mostly smoothed. In phase 2, both surfaces are generally smoothed.

Petrographic analysis

Archaeometric analysis were performed with the aim to identify the provenance of the clay,
raw materials selection system and technological specialization for each settlement.

The pottery assemblages and the local/proximal clayey sediments underwent petrograph-
ic, mineralogical and chemical analysis (OM, PXRD, XRF, SEM). They were performed at
the University of Bari (Dipartimento di Scienze della Terra e Geoambientali). The discus-
sion will focus on the most indicative data of this preliminary study, in particular on some
aspects of the mineralogical examination on thin sections.

To obtain a representative sampling for each site a different number of ceramic sherds
were collected, relating it to identified changes in paste classes. Petrographic analysis were
performed on 57 ceramic samples from the four sites (figs. 7 and 8). In addition we added
38 samples of clayey sediments (fig. 9) from two sites, Portonovo (phase 1, coast) and
Esanatoglia (phase 2, inland).

Thin sections were examined by means of a petrographical microscope, distinguishing
among temper, matrix and voids characters (Maggetti 1982).

Pottery petrographic groups can be divided into two macro-groups according to the
amount of calcite in the ceramic body: non calcareous clays (fig. 7: 3—8) are more abundant
and characterized by a content of CaO less than 8 % (XRF); calcareous clays (CaO more
than 8 %) are less numerous (fig. 7: 1-2).

In Ca-rich samples, calcite is mainly of biological origin (fig. 7: I), such as fossilifer-
ous limestone or fine-grained calcite. Samples characterized by a Ca-poor body register
heterogeneous grain size and texture, clayey matrix. Non-plastic inclusions are primarily
represented by quartz and chert (fig. 7: 3—6). Groups can be clearly distinguished by the
presence of carbonate, metamorphic or volcanic rock fragments (fig. 8), in other cases by
the predominance of biotite and amphibole (fig. 7: 7), or ferruginous aggregates (fig. 7: 6).

The optical birefringence of the ceramic matrix is, in general, medium or medium-high,
except for the figulina group (fig. 7: 2); sometimes the matrix is zoned because of the partial



Archeologické rozhledy LXIX-2017 239

Fig. 8. Thin sections of ceramics: volcanic group from Portonovo site with low birefringence and limited
porosity, bimodal texture, rhyolitic rock fragments. 1 5x, N//. 2 5x, N+. Scales: 500 micrometres.

oxidation of the organic matter originally present in the clay. Primary porosity, due to the
manipulation of the clay, and secondary porosity, due to drying and firing operations, were
detected. Some secondary pores were originated by the combustion of vegetal inclusions.
Rare carbonized vegetal relics are clearly recognizable in some samples (fig. 7: 8).

A strong compositional variability in raw materials was evidenced, which can be read
as a non-standardized raw material selection; this can be verified in each site and in total
complex. Therefore, it is evident the plurality of choices regarding the raw material explo-
itation, related to availability of different clayey sediments.

The correspondence identified in pottery (fig. 7) and sediments (fig. 9) account for the
exploitation of alluvial deposits available close to the settlements, although the similar
geological substratum of the investigated sites in proximal areas makes difficult to exclude
a priori other provenances in the same region. Some of these match with identified geo-
logical formations in the vicinity of the sites, while others appear to be as far as 4 km.

The volcanic group (fig. 8), typical of Portonovo site, shows rhyolitic rock fragments,
pyroxenes and other volcanic inclusions which point to the subalkaline volcanites of the
Tuscany magmatic province (Peccerillo 2003).

There is also evidence about the possible treatment of the clay, although most of the
samples confirm a usage of unprocessed sediment. It is the case of groups characterized
by a large amount of chert as a non-plastic inclusion (fig. 7: 3-6), for which we found ana-
logous texture and composition in local sediments (fig. 9: 2, 5-6). The recrystallization rim
around chert inclusions in coarse samples (fig. 7: 5) points to the use of unprocessed chert-
bearing clays (fig. 9: 5). For samples characterized by a significant amount of secondary
pores or partial oxidation of the vegetal relics, it is possible to propose an intentional addi-
tion (fig. 7: 8). Figulina ware has been produced with a calcareous and fossiliferous clay,
it has very homogeneous matrix, very low birefringence and limited porosity, very fine grain
size and unimodal texture (fig. 7: 2). It is possible to think that it was probably levigated,
because of the coarser body of the sediment samples with similar characteristics.

In a general overview, there was a certain homogeneity in the firing conditions of the
artifacts: in most of the samples section is zoned due to alternating reducing and oxidizing
conditions during the firing. Only the very-fine paste pottery (figulina) shows high sintering:
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500 um

Fig. 9. Thin sections of some of the clayey sediments sampled: Portonovo (1-3), Esanatoglia (4-6). 1 Marl
deposit in which some of the ovens of Portonovo were originally excavated (marl and clayey marl Shlier
formation, 2.5x, N//). 2 Sediment from landslide with chert and calcareous lithic fragments (limestone
Scaglia and marl Shlier formations, 2.5x, N//). 3 Red-soil in which some of the ovens of Portonovo were ori-
ginally excavated (eluvial/colluvial deposit, 2.5x, N//). 4 Eluvial/colluvial sediment (Camerino Formation,
2.5x, N+). 5 Colluvial soil rich in red chert (Scaglia formation contribution, 2.5x, N//). 6 Terraced alluvial
deposit, argilloceous red-soil rich in iron oxihydroides and chert ( Ferretto soil, 2.5x, N+).

the very low birefringence of the matrix and the vitrification of the fabric indicate high-
firing temperature, confirmed by the presence of neoformation phases in PXRD analysis.
It could be probably indicative of vessels used in different activities than cooking.
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Conclusion

The study of the four pottery assemblages outlines a clear pattern of the pottery production
for each local group, highlighting links, affinities and differences between them and allowing
comparison with other contemporary cultural horizons.

How can these new data give us more clues about the Neolithisation process of this area?

The process of Neolithisation of this region seems to have followed the main river val-
leys which link the hinterland to the coast and which were preferred for settlement location.
However, the actual correlation between higher dating of sites of inland Abruzzo, Rio Tana
(D’Ercole et al. 2001, 83) and those of the coastal site of Portonovo (Conati Barbaro 2013,
48; Conati Barbaro — Celant in press), overcomes the hypothesis of an early appearance
of the productive economy in the inner valleys (Cazzella 2000). It defines an active role of
the coastal areas in this process.

The Early Neolithic of western Middle Adriatic region is marked by characteristic pottery
styles which allow to distinguish a two stages process: the Impressed Ware pottery, which
has a long duration, first appears in its traditional style in Portonovo and Muccia; over time
a change in local pottery production is recognizable by the appearance of new elements,
probably in part related to new impulses and contacts with cultures of Central Italy (Catig-
nano, Linear pottery) and the Po Valley (Fiorano, Vho).

The Neolithisation of the area and, more in general, of the Middle Adriatic Italian region,
might be more complex than previously known and the coastal sites may have played an
important role in the diffusion of the first pottery and settled villages along the region.

How can we read the high variability observed on the supply of raw material?

The exploitation of raw material seems to be closely linked to the territory and to the
presence of domestic productions. Some of these sources match with the geological for-
mations in the vicinity of the sites, while others appear to be as far as 4 km. The presence
of fabrics with locally available petrofacies may be interpreted either (a) as the result of
a local production (to exploit the same clay from proximal areas to make pottery elsewhere
is technologically meaningless); (b) or it could suggest the presence of other unknown sett-
lements along the fluvial valleys which made the same pottery.

Therefore, the use of sources located at varying distances from the settlements could
indicate different units of domestic production within a village or the presence of small
groups spread over a limited area using different clay sources. This internal variability pro-
bably suggests the existence of several groups in the same valley connected to each other,
whose echo survives in the archaeological record.

There is also evidence of non-local provenance of some pottery sherds. It is the case of
the volcanic group, to which only three samples from Portonovo refer. At macroscopic scale
they are well-recognizable by the presence of “vitreous” inclusions, so it was possible to
define the incidence of this group on the entire record (less then 0.2 %). Their brown colour
with darker section and the characteristic inclusions find comparisons with some Tuscany
Neolithic ceramics, such as samples from Grotta del Beato Benincasa site (Martini et al.
1996, 131). Volcanic pastes with the same petrographic characteristics are variously attested
in different Tyrrhenian sites: Muraccio-Pian di Cerreto, San Rossore-Poggio di Mezzo,
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Pianosa-Cala Giovanna Piano, Le Secche-Isola del Giglio (Gabriele — Tozzi 2013). An extra-
regional provenance of this class could be considered, suggesting contacts with contem-
porary Neolithic groups of the north-Tyrrhenian area.

The presented data are part of a PhD research at the Sapienza University of Rome. Thanks to the Univer-
sity Starting Research funding it was possible to obtain the four new dates published here.

Our gratitude goes to prof. A. Celant for selecting samples for radiocarbon dating; to G. Carboni
for the help and support in the studies; to G. Cilla for the help on the sampling of the Esanatoglia clayey
sediments and for his advices on the geology of the valley. Thanks to the Superintendence of Ancona for
authorizing the study of findings (C. L. M.).
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Identifying manufacturing groups through
the mineralogical analysis of prehistoric pottery:
the example of the Cantabrian region (north of Spain)

Identifikace vyrobnich skupin prostfednictvim mlneraloglcke analyzy
pravéké keramiky: p¥ipad Kantabrie, severni Spanélsko

Miriam Cubas

Earliest pottery evidence in Cantabrian Spain materialises the way this new technology was adopted on the
threshold of the 5™ millennium cal BC. These ceramic assemblages have rarely been the object of specific
study owing to their limited representativeness from both numerical and morpho-decorative points of view.
This paper presents an update on the archaeological evidence, chronology and technological characteristics
of the first pottery in the Cantabrian region. It summarizes recent research on this topic focused on techno-
logical analysis of some paradigmatic pottery assemblages. It focuses on the importance of the technological
study of the first ceramic assemblages in the Cantabrian region (northern Spain) as a way to approach the
social significance of this technological innovation. The available information supports the assertion that
the appearance of ceramics in the region does not correspond to an exchange of products, but rather to
a transfer of technology, and summarizes the nature of this technology and the main activities related to it.

south-western Europe — Cantabrian Spain — cultural transfer — Neolithic — thin-section — XRD — provenance —
raw material

Nejstarsi zndmé doklady keramiky ve Spanélské Kantdbrii dokumentujl’ zplisob prevzeti nové technologie
na prahu 5. stoleti cal BC. Tyto keramické soubory byly vinou své malé reprezentativnosti jak co do kvantity,

tak po morfologicko-dekorativni strdnce jen vyjimecné predmétem specifického studia. Cldnek se zaméfuje
na technologické studium nejstarsich lokdlnich keramickych souborii 7 Kantdbrie (severni Spanélsko),
JjehoZ prostrednictvim lze pribliZit spolecensky vyznam této technologické inovace. Studie, které jsou o téchto
artefaktech k dispozici (mineralogické — analyzy vybrusii a rentgenovd difrakcni analyza, a geochemické —
skenovdni elektronovou mikroskopii s energo disperzni rentgenovou spektrometrii), umoznily urcit zdrojové
oblasti surovin a riizné vyrobni postupy pouzivané k vyrobé téchto nejstarsich nddob. Ve svétle dostupnych
informact se cldnek klonit k zdvéru, Ze vyskyt keramiky v tomto regionu nesouvisi se sménou vyrobkii, ale
spiSe s prenosem technologie, a shrnuje podstatu této technologie a hlavni aktivity s ni spojené.

jihozapadni Evropa — Kantabrie — kulturni pfenos — neolit — vybrus — XRD — provenience — suroviny

1. Introduction

Neolithisation involves a series of complex changes in human societies, enabling their tran-
sition from a way of life based on hunting, fishing and gathering, to other ways which inclu-
de agriculture and pastoralism and also imply social and symbolic transformation of these
societies (Whittle 2003). One of the traits traditionally associated with this historical process
is the adoption of ceramic vessels, to the extent that their presence has been regarded in
many regions as clear archaeological evidence of the transition from the Mesolithic to the
Neolithic. However, the appearance of pottery technology and the adoption of farming were
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Fig. 1. Location of the sites in the Cantabrian region where earliest pottery assemblages have been recorded.

not coeval processes, and it is now known that pottery appeared at different times in different
geographical areas.

The available archaeological information indicates that pottery technology originated
simultaneously in three independent locations in Asia (Japan, China and the extreme east of
Russia) and displayed different technological and typological characteristics (Derevianko
et al. 2004; Hommel et al. 2016; Keally et al. 2004; Kuzmin 2006; 2013). In Europe, the
different chronologies for the earliest pottery have allowed to develop a model explaining
the origin and the spread of this technology across the continent (Jordan — Zvelebil 2009;
Gibbs — Jordan 2016; Jordan et al. 2016). From the original locations in Asia, it is thought
to have spread towards northern Europe through the Volga and Ural river basins in central
Russia (Jordan — Zvelebil 2009), where oldest pottery assemblages, dated between 8300
and 7000 cal BC (Dolukhanov 2008), have been found. Within this general model of the
adoption of pottery, the expansion of this technology in south-west Europe is related to the
spread of the Linearbandkeramik Kultur or Linear Band culture (LBK) through central
Europe and the impressed pottery tradition in some Mediterranean regions (Jordan — Zvele-
bil 2009). However, the ways in which the technology was adopted are diverse, resulting
in multiple situations, including its assimilation by hunter-gatherer groups, as occurred in
the north of the continent (Zvelebil 2008).

The process was not synchronic either on a European scale or within the Iberian Penin-
sula and, therefore, regional studies are of vital importance for the understanding the dyna-
mics of introduction of this technology. The first pottery in Iberia, dated in the 6t millennium
cal BC, has been documented in Mediterranean regions and is associated with the spread
of impressed pottery (Bernabeu Aubdn et al. 2009; 2011). However, later dates have been
proposed for the North-West (Prieto-Martinez 2005) and the Cantabrian region (Cubas
2013), showing a delay in the introduction of this technology. For that reason, this last region
constitutes an interesting case of study to analyse the transfer mechanisms involve in pottery
technology. This paper reappraises the information about the chronology, the archaeological
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contexts and the technological and morpho-decorative characteristics of the early pottery
evidence in the Cantabrian region and its contribution to our understanding of social dynam-
ics during the first half of the 5% millennium cal BC.

2. Chronology and archaeological context of the earliest ceramics
in the Cantabrian region

The introduction of pottery technology in Cantabrian Spain took place in the first half of
the 5th millennium cal BC; a crucial time in which the neolithisation process (or processes)
occurred. This period is characterised by a complex archaeological scenario with great
diversity in the archaeological record, in terms of both the information and the entity of
the archaeological sites (Cubas — Fano 2011).

The oldest evidence of pottery (see tab. I; fig. 1) has been found at the sites of Los Canes
(Arias 2002), El Mirén (Straus — Gonzdlez-Morales 2012), Arenillas (Bohigas — Muiioz
2002), Los Gitanos (Ontaiion-Peredo et al. 2013), Arenaza (Apelldniz — Altuna 1975) and
Kobaederra (Zapata et al. 1997).

These are all cave sites, dated in the first half of the 5t millennium cal BC, but the occu-
pations were of different kind. Most of the pottery assemblages attributed to this chronology
come from non-funerary sites (El Mirén, Los Gitanos, Arenaza and Kobaederra), although
in other cases a dubious association with isolated human remains has been cited (Los Canes,
Arenillas).

In the Province of Asturias, the only archaeological deposit attributed to this moment
is in the Cave of Los Canes (Arangas, Cabrales). The pottery found in Stratigraphic Unit 7
comes from a large hollow occupying the central part of the cave; its function could not be
determined, although human bones were found in a secondary position (Arias 2012).

In the Province of Cantabria, the sites of Los Gitanos (Samano, Castro Urdiales), Are-
nillas (Islares, Castro Urdiales) and El Mirén (Ramales de la Victoria) have yielded the
earliest pottery assemblages. At the former site, the oldest pottery was found in Sub-levels
A4 and A3. Sub-level A4 is thought to be a habitation layer consisting of large numbers
of faunal and industrial remains dispersed over a calcite floor (Ontarion-Peredo et al. 2013).
The more recent Sub-level A3 consists of a greater concentration of occupation waste.
In turn, at the small cave of Arenillas, some pottery fragments were found associated with
a shell-midden layer (Bohigas — Muiioz 2002) but the nature of the deposit does not allow
greater precision as regards other aspects. The largest ceramic assemblage attributed to this
time was found in El Mirdn (Vega 2012), where the archaeological Levels 10, 303 and 303.1
are thought to represent a domestic site or animal pen (Straus — Gonzdlez-Morales 2012).

In the Basque Country, two early pottery assemblages have been documented in the caves
of Arenaza (San Pedro de Galdames) and Kobaederra (Kortezubi), both in the Province of
Biscay. According to the few references available about Arenaza, Level 1C2 represents the
oldest phase, in which a small number of sherds with impressed decoration were documented
(Apelldniz — Altuna 1975), associated with remains of domestic fauna (Arias — Altuna 1999)
and a knapped lithic assemblage including geometric microliths. Finally, early pottery was
found at the site of Kobaederra in Levels IV and III. Evidence of agriculture was attested
in both levels by remains of cereals. In the lower Level IV, the assemblage was associated
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with a lithic assemblage containing a high proportion of bladelets and double-bevelled geo-
metrics (segments and triangles), which were also found in Level III, together with abundant
backed tools (Zapata et al. 1997).

Thanks to the improved understanding of Later Prehistory in the region during the 1990s,
we can now state that pottery appeared in Cantabrian Spain in the first half of the 5t millen-
nium cal BC, apparently related to the introduction of cereals and domestic animals, although
this association is not attested in the Western area of the region.

3. Summarizing the information: the “manufacturing sequence”
of Neolithic pottery

3.1. Characterization of the assemblages

The analysis of pottery as the result of a production sequence is a relatively recent ap-
proach in studies of prehistoric pottery in Cantabrian Spain. Pottery products are the result
of a manufacturing sequence that involves transforming clay into a recipient with different
physico-chemical properties from the original raw materials.

The studies currently available about the ceramic assemblages at Los Canes (Cubas —
d. Pedro — Arias 2014), Los Gitanos (Cubas et al. 2014), El Mirén (Vega 2012), Arenaza
(Apelldniz — Altuna 1975) and Kobaederra (Cubas et al. 2012), in addition to studies
bringing together information about Neolithic pottery (Alday 2003; Cubas 2013), allow
a general understanding of the most typical traits of pottery manufactures in this first half
of the 5 millennium cal BC. In general, pottery assemblages are characterized by a high
fragmentation index, heterogeneity and the absence of complete vessels or profiles.

3.2. Raw materials for pottery manufacturing during the first half
of the 5th millennium cal BC

The latest studies of pottery technology have succeeded in determining aspects of the
production sequence that were unknown until now. These studies reveal that the first phases
of the manufacturing sequence are characterised by the local procurement of raw materials,
as great coherence is observed between the mineralogy of the ceramic samples that have
been analysed and the surrounding geology (Cubas et al. 2012; 2014; Vega 2012; Cubas —
d. Pedro — Arias 2014). However, the sediment types are diverse and reflect the use of dif-
ferent types of clay in the pottery manufacture (Cubas et al. 2012; 2014; Cubas — d. Pedro —
Arias 2014).

The distances from the procurement areas for the raw materials used in pottery manu-
facture is an aspect that has been widely discussed in ethno-archaeological literature
(e.g. Arnold 1985; 2006; Mercader et al. 2000; Stark et al. 2000). These models are based
on three basic factors: identification of the exact procurement areas, functionality of the sett-
lement and manufacturing context. The determination of the distances from the potential
procurement areas is clearly dependent on the establishment of the production site, the
place where the pottery was manufactured (Gosselain 2002). However, the archaeological
evidence in Cantabrian Spain displays certain limitations for the application of interpreta-
tive models proposed in the field of ethno-archaeology. The functionality of the sites is one
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. Dating |Laboratory Calibration
Site Level Sample method ref. Date BP al BC 26 Reference

Arenaza 1C2 Bos taurus. Bone | 14C AMS | OxA-7157 | 6040+75 | 5210-4780 | Arias — Altuna 1999

Los Canes UE7 Human bone |14C AMS | TO-11219 | 5980+80 | 5200—4680 | Arias 2005/2006

Los Gitanos A3 Bone. Fauna |14C AMS| AA-29113 | 5945+55 | 4980-4710 | Arias et al. 1999

Los Gitanos A4 Calcite TL MAD-860 | 5834+566 | 4970-2710 | Arias et al. 1999

Los Canes UE7 |Charcoal. Pottery| 14C AMS| AA-5788 | 586570 | 4910—4550 | Arias 2002

Kobaederra 1 Charcoal 14C UBAR-471 | 5820+240 | 5310-4230 | Zapata et al. 1997

El Mirén 303.3 Charcoal 14C AMS | GX-25856 | 579090 | 4880—4460 | Straus — Gonzélez-
Morales 2012

Los Gitanos A3 Pottery 14C AMS | MAD-656 | 5771+499 | 4770-2780 | Arias et al. 1999

Arenaza 1C2 Bone. Bos taurus | 14C AMS | OxA-7156 | 575565 | 4770-4460 | Arias — Altuna 1999

El Mirén 10 Charcoal 14C AMS | GX-23413 | 5690+50 | 4690—4400 | Straus — Gonzélez-
Morales 2012

Los Gitanos A2 Pottery TL MAD-654 | 5669+541 | 4760-2591 | Arias et al. 1999

Kobaederra v Charcoal 14C UBAR-470 | 5630+100 | 47104270 | Zapata et al. 1997

Covacho de |Conchero Charcoal 14C AMS |GrN-19596| 5580+80 | 4610-4260 | Bohigas — Mufioz

Arenillas 2002

El Mirén 10 Charcoal 14C AMS | GX-23414 | 5570+50 | 4500—4340 | Straus — Gonzélez-
Morales 2012

El Mirén 303.3 Cereal 14C AMS | GX-30910 | 5550+40 | 4490—-4330 | Straus — Gonzalez-
Morales 2012

El Mirén 303.1 Charcoal 14C AMS | GX-25855 | 5520+70 | 4500—4240 | Straus — Gonzélez-
Morales 2012

El Mirén 303 Charcoal 14C AMS | GX-25854 | 5500+90 | 4540-4070 | Straus — Gonzélez-
Morales 2012

Tab. 1. Absolute dates of archaeological levels containing the first evidence of pottery in the Cantabrian
region. Radiocarbon determinations have been calibrated with IntCal13 calibration curve (Reimer et al.
2013), using the program OxCal 4.2 (Ramsey 2001; 2009).

of the main issues in Late Prehistory studies in the region. The known sites of this chrono-
logy are mainly caves, which mean it is difficult to determine the place where certain every-
day activities, such as pottery manufacturing, took place. The archaeological record does not
allow the interpretation of production places and site functionality. At the three sites that
have been analysed directly, Los Canes, Los Gitanos and Kobaederra, the mineralogy of the
samples is coherent with the geology in the surroundings of the sites, which suggest that
the pottery was manufactured with local raw materials. However, it cannot be stated that
the manufacture took place at the archaeological site itself and therefore, a priori we do not
know exactly where the pottery was made, which is an aspect closely related to site functio-
nality. The raw materials used to make the pottery at Los Canes and Los Gitanos and the
nature of the occupations at the sites, particularly in the latter case, seems to suggest that the
pottery was made somewhere near the sites, as no direct evidence of pottery manufacturing
has been found in their deposits. In contrast, at Kobaederra (Level IV and III) the pottery
may have been made in the cave, as the lithic assemblage includes tools with use-wear
associated with scraping a semi-humid mineral substance, possibly clay (Ibdriez 2001).
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3.3. The modification of the raw material and the manufacturing process
Clay preparation

Ilite-group clays were used most both in their natural state and modified by the addition
of different types of temper (Cubas 2013; Cubas et al. 2012; 2014; Cubas — d. Pedro — Arias
2014). Although the most representative are the non-tempered products, it can be highlight-
ed the identification of some tempers.

Calcite is the most common inclusion, although in varying proportions depending on the
site and stratigraphic unit where the pottery was found (fig. 2A). Indeed, it was in frequent
use in Iberia from the beginning of the Neolithic (Clop-Garcia 2000; 2011; Martin et al.
2010) and has been documented across the whole of the western Mediterranean basin
(Convertini 2010). Flint temper has also been identified (fig. 2B) but is less common as
in the Cantabrian region it only appears at the site of Kobaederra (Cubas et al. 2012).
However, it has been recognised at other Iberian (La Carigiiela: Navarrete et al. 1991) and
European sites (Lagnano da Poiede and Ripa Tetta in Italy: Eygun 2001). The possible
addition of fragments of other rock varieties has also been regarded as intentional in some
recipients. The possible use of the sandstone in the site of Kobaederra (fig. 2C), the limes-
tone in Los Gitanos (fig. 2E), and the presence of rocks with an ophitic texture was docu-
mented in pottery from both Los Gitanos (Cubas et al. 2014) and Kobaederra (fig. 2D;
Cubas et al. 2012). This latter temper is also found at other sites in Iberia, such as Los
Murciélagos in Zuheros (Barrios et al. 1999) and Papa Uvas (Barrios et al. 2005) with
slightly more recent chronologies. Finally, it should be noted that grog was identified at the
site of Kobaederra (fig. 2F). This temper is relatively frequent at Iberian and some authors
suggest the hypothesis that in the western Mediterranean was the first temper (Clop 2012).

In general, the most common temper is calcite, which has been documented at all the
sites with a representative number of samples whereas the other kinds reflect a sporadic and
clearly minor use in comparison with it. The intentional addition of other rock fragments,
such as sandstones or ophitic-texture rocks, is difficult to argue due to their scarce abun-
dance in the samples. Indeed, in some cases the detritical fraction is composed by minerals
related to the weathering of these rocks, impeding differentiate two different resources in
the mineralogical composition.

Manufacturing techniques, the firing process and the ceramic products

The high fragmentation index does not allow an analysis of the central processes in the
manufacturing sequence: the modelling. Certain uniformity is apparently seen in these
phases of the sequence, but this apparent homogeneity is a consequence of the low repre-
sentativeness of the assemblage.

No technological evidence has been observed in connection with the shaping although,
grosso modo, certain complexity may be supposed, with the use and combination of several
techniques, as attested by the available ethno-archaeological evidence for hand-made pottery
(see, among others Garcia-Rosello — Calvo 2013; Gelbert 2001; Gosselain 2002; Living-
stone Smith 2007; Neupert 2000; Stark et al. 2000).

The only trait that can be noted in reference to the shaping of the vessels is the identifi-
cation of different surface treatments (scraping, smoothing, burnishing), which are of greater
or lesser importance at each site and in each stratigraphic unit. These forms of treatment,
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Fig 2. Main temper identified in the Cantabrian region. Microphotograph images with plane-polarized
light. A. Calcite (Los Gitanos, sample 735). B. Flint (Kobaederra, sample 1246). C. Sandstone (Kobaederra,
sample 1241). D. Ophitic texture rock (Los Gitanos, sample 726). E. Limestone (Los Gitanos, sample 729).
F. Grog (Kobaederra, sample 1238).

which are identified by technological macro-traces (fig. 3), are seen on the inner and outer
surfaces of the sherds and appear individually or in combination with one another.

In the firing processes, these recipients were subjected to low firing temperatures, with
maximum temperatures between 700 and 800 °C. The lower limit may be established as
300-350 °C because at this temperature the clay is physically transformed as it loses its
superficial and compositional water (Rice 1987). The higher limit is determined by the mine-
ralogy that can be observed. In the samples from Los Canes, Los Gitanos and Kobaederra,
no refractory minerals, such as gehlenite or spinel, which can indicate temperatures above
800 °C, have been recorded (Cubas 2013; Cubas et al. 2012; 2014; Cubas — d. Pedro — Arias
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Fig. 3. Technological traces related to the superficial treatment. Los Gitanos.

2014). The colouration observed in the sherds suggests alternating or reducing atmospheres,
and colouring related with oxidising firing conditions is less common.

The final products of the manufacturing sequences are difficult to classify. The impossi-
bility of obtaining complete profiles does not allow any appreciation of the possible forms
of the recipients (fig. 4). No macroscopic features have been observed susceptible of charac-
terising the pottery forms attributed to these chronologies, as the morphological and decora-
tive traits are inconclusive. Finally, the decorative techniques identified include impression,
incision and plastic decoration, although smooth, undecorated sherds predominate (fig. 4).
These techniques are found irregularly across the region, and no regional patterns have
been recognised.

4. Discussion: the contribution of pottery to our understanding
of social dynamics

The variability of archaeological assemblages allows certain inferences about production
modalities to be drawn. It is generally accepted that low variability is indicative of stan-
dardised production (Rice 1981; 1984; 1996) and this is the result of a process associated
with specialisation, intensification in the production system and an increase in political
and social complexity (Morrison 1994; Rice 1981).

The problem lies, therefore, in determining the correspondence between the variability
observed in the pottery assemblages and the different production processes, and in how to
measure the degree of standardisation or uniformity of the assemblages. In addition, this
aspect can only be observed in certain phases of the manufacturing sequence.

As the main characteristics of the pottery assemblages documented in northern Spain
in the first half of the 5t millennium cal BC have been described, it is now necessary to
propose a hypothesis enabling an approach to how the pottery production was organised.
The archaeological evidence seems to reflect certain continuity in the use of clay types
and the choice of temper. A random (or non-selective) use of raw materials would give
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Fig. 4. Main morphological and decorative characteristics of the assemblages recorded at Los Canes (SU 7),
Los Gitanos (sublevel A4 and A3) and Kobaederra (levels IV and III).
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rise to greater mineralogical heterogeneity both in general and within each assemblage.
However, most of the samples that have been analysed display great mineralogical cohe-
rence, especially in the reiterative use of types of temper. Therefore, it is thought that the
use of certain raw materials is not accidental or fortuitous, but denotes a deliberate choice
of temper.

At the same time, both the character of the manufactures and the contexts in which they
are documented seem to indicate that pottery production was a daily activity forming part
of the group’s subsistence tasks. It is seen, therefore, that the procurement of raw materials
was selective and carried out in the immediate (physical and functional) surroundings of
the site with the objective of making products to be used within the group to satisfy its own
needs.

The appearance of this new technology in northern Spain brings with it major impli-
cations in the study of the neolithisation processes, as its introduction in the first half of
the 5t millennium cal BC is simultaneous with the first unmistakable signs of socio-eco-
nomic change. This prompts questions about the role pottery played in these processes and
whether it was added to material culture as a result of the dissemination of technology or by
the arrival in the area of groups bringing pottery with them. The present study supports the
explanation that the appearance of pottery in northern Spain was not the result of an exchan-
ge of products, but was due to technological dissemination, as the recipients were made
in the area with raw materials available in the surroundings. However, this dissemination
could be the result of the transfer of knowledge through several mechanisms (Dietler —
Herbich 1994) or of the arrival from other geographical areas of human groups who posses-
sed ceramic technology. Sufficient evidence is not currently available to choose between
one or other hypothesis.

In general terms, the neolithisation process in Cantabrian Spain has been associated with
the expansion of the Mediterranean Neolithic along the Ebro valley (Arias 2007). However,
if the Ebro valley was the focus of influence for the transmission of pottery technology,
a temporal gradient would exist; a spatial articulation of the sites with pottery on each side of
the watershed in a diachronic sequence. Equally, certain similarities would be seen between
the production in the original focus and those within reach of its technological influence.

The available absolute dates situate the earliest evidence of pottery in the middle-upper
Ebro basin (Alday 2009) and the Pyrenees in the first half of the 6th millennium cal BC,
reflecting certain temporal difference between these areas and Cantabrian Spain. This
indicates different rates in the transfer of pottery technology between the two areas, but
no diagnostic traits are seen in the characteristics of the pottery assemblages in each one.
In both cases, the recipients are characterised by lack of morphological and decorative
definition and solely common technological traits can be recognised, such as the use of
calcite, whereas the morphological and decorative features are inconclusive in an attempt
to determine influences. The available archaeological evidence do not display a high cor-
relation in comparison with other regions in the vicinity (Cubas et al. 2016).

Within Cantabrian Spain, the first pottery manufactures are associated with the earliest
evidence of domestication in the central-eastern sector of the region. Here, a clear link is seen
between the appearance of domestic species and the first evidence of pottery technology
(El Mir6n, Los Gitanos, Kobaederra and Arenaza), apart from at a few sites, like Herriko
Barra, where the absence of this technology might be connected with the function of the site
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as a specialised hunting camp (Iriarte et al. 2005). However, this association is less clear in
the western sector, where the limited archaeological record is insufficient to characterise
the subsistence pattern in the first half of the 5th millennium cal BC. This lack of archaeo-
logical evidence is only offset by the limited information from Los Canes (SU 7) where its
precariousness does not allow an assessment of the subsistence model it was associated
with.

In this context, the appearance and development of pottery technology in Cantabrian
Spain was integrated as an everyday activity, immersed in the subsistence strategies of the
human groups. The everyday nature of pottery-making is supported by the use of local raw
materials and its documentation at sites in which other activities were carried out. No evi-
dence has been found allowing it to be considered a prestige item, and therefore it must have
been adopted by these human groups as practical technology (following the conceptuali-
sation proposed by Hayden 1995; 1998). The technological, morphological and decorative
characteristics of the pottery reflect a limited investment in time and effort, possibly in accor-
dance with the everyday and practical nature of the products. In addition, in the pottery,
no sign can be identified suggesting it was an indicator of status or identity, or that it was
used as a surface on which to transmit symbolic thought. Therefore, both the contexts in
which it is found and its most significant characteristics indicate that pottery did not play
a symbolic role within the human groups.

5. Conclusions

To sum up, pottery manufacturing appeared as an activity carried out in the region in the
first half of the 5t millennium, when it became part of the daily tasks of the human groups,
in a historic moment characterised by changes in their model of subsistence. With the avail-
able archaeological data, it is not possible to establish the mechanisms that operated in the
transfer of the technology, and it can only be stated that it developed as a local technology
using local raw materials, and no exchange of products with neighbouring geographical
regions has been identified. Furthermore, no traits have been observed allowing it to be con-
sidered a prestige item. Pottery was therefore adopted by the human groups in the region as
a practical technology, as the technological, morphological and decorative characteristics
of the recipients reflect a limited investment in time and effort probably in accordance with
the everyday and practical nature of the products.

This paper is a contribution to the research project First ceramics in Atlantic Europe: manufacture and
function -CerAM-, funded by the Marie Sktodowska Curie Actions of the European Commission (IF653354).
The research was carried out with the support of a scholarship from the University of Cantabria at the
Cantabrian International Institute for Prehistoric Research and funded by the research project ‘Coastal
transitions: A comparative approach to the processes of neolithization in Atlantic Europe’ (COASTTRAN)
(HAR2011-29907-C03-00; subproject HAR2011-29907-C03-01), awarded within the VI Plan Nacional de
Investigacion Cientifica, Desarrollo e Innovacion Tecnologica 2008-2011 of the Spanish Ministry of Eco-
nomy and Competitiveness.



Archeologické rozhledy LXIX-2017 257

References

Alday, A. 2003: Ceramica neolitica en la regién vasco-riojana: base documental y cronolégica. Trabajos
de Prehistoria 60, 53—80.

Alday, A. 2009: El final del Mesolitico y los inicios del Neolitico en la Peninsula Ibérica: cronologia y fases.
Munibe (Antropologia-Arkeologia) 60, 157-173.

Apelldniz, J. M. — Altuna, J. 1975: Excavaciones en la cueva de Arenaza | (San Pedro de Galdames, Vizcaya).
Primera campafia, 1972. Neolitico y mesolitico final. Noticiario Arqueolégico Hispénico. Prehistoria 4,
121-154.

Arias, P. 2002: La cueva de Los Canes (Asturias). Los Ultimos cazadores de la Peninsula Ibérica ante la muer-
te, Santander: non-published, manuscript report.

Arias, P. 2005/2006: Determinaciones de isétopos estables en restos humanos de la Regién Cantébrica.
Aportacién al estudio de la dieta de las poblaciones del Mesolitico y del Neolitico. Munibe (Antropo-
logia-Arkeologia Homenaje a Jesus Altuna) 57, 359-374.

Arias, P. 2007: Neighbours but diverse: social change in north-west Iberia during the transition from the
Mesolithic to the Neolithic (5500-4000 cal BC). In: A. Whittle — V. Cummings eds., Going over:
the Mesolithic-Neolithic transition in North-West Europe. Proceedings of the British Academy 144,
Oxford: University Press, 53—72.

Arias, P. 2012: Después de Los Azules. Las practicas funerarias en las sociedades mesoliticas de la regién
cantabrica. In: ). R. Mufiz Alvarez ed., Ad Orientem. Del final del Paleolitico en el norte de Espafia a las
primeras civilizaciones del Oriente Préximo, Oviedo: Universidad de Oviedo, 253-274.

Arias, P. — Altuna, J. 1999: Nuevas dataciones absolutas para el Neolitico de la cueva de Arenaza (Bizkaia).
Munibe (Antropologia-Arkeologia) 51, 161-171.

Arias, P. — Altuna, J. — Armenddriz, A. — Gonzdlez-Urquijo, J. E. — Ibdiiez, J. J. — Ontaiion-Peredo, R. — Zapata, L.
1999: Nuevas aportaciones al conocimiento de las primeras sociedades productoras en la regién
cantdbrica. In: J. Bernabéu — T. Orozco ed., Actas del Il Congrés del Neolitic a la Peninsula Ibérica,
Valencia: Universitat de Valencia, 549-557.

Arnold, D. E. 1985: Ceramic theory and cultural process. Cambridge: Cambridge University Press.

Arnold, D. E. 2006: The threshold model for ceramics resources: a refinement. In: D. Gheorghiu ed., Ceramic
studies. Papers on the social and cultural significance of ceramics in Europe and Eurasia from prehis-
toric to historic times. BAR International Series 1553, Oxford: Archaeopress, 3-9.

Bailey, G. N. 2008: Mesolithic Europe: overview and new problems. In: G. Bailey — P. Spikins eds., Mesolithic
Europe, Cambridge: Cambridge University Press, 357—372.

Barrios, J. — Gavildn, B. — Martinez, M. J. — Montealegre, L. 1999: Caracterizacién de cerdmicas neoliticas
procedentes de la Cueva de los Murciélagos, Cérdoba. In: |. Capel ed., Arqueometria y arqueologia,
Monogréfica de Arte y Arqueologia, Granada: Universidad de Granada, 49-55.

Barrios, J. — Montealegre, L. — Martin de la Cruz, J. C. — Lucena, A. M. — Lucena, J. M. 2005: Repertorios mate-
riales de Papa Uvas (Aljadraque, Huelva): caracterizacién mineralégica y estructural. In: P. Arias —
R. Ontafdén-Peredo — C. Garcia-Moncé eds., Ill Congreso del Neolitico en la Peninsula Ibérica,
Monografias del IIIPC |, Santander: Servicio de Publicaciones de la Universidad de Cantabria,
369-372.

Bernabeu, J. — Gomez, O. — Molina, L. — Garcia, P. 2011: La ceramica neolitica durante el VI milenio cal AC
en el Mediterraneo Central Peninsular. In: |. Bernabeu — M. A. Rojo — L. Molina eds., Las primeras
producciones ceramicas: el VI milenio cal BC en la Peninsula Ibérica. Papeles del Laboratorio de
Arqueologia de Valencia, Extra-12, Valencia: Saguntum, 153-179.

Bernabeu, J. — Molina, L. — Esquembre, M. A. — Ortega, J. R. — Boronat, J. D 2009: La cerdmica impresa medi-
terrédnea en el origen del Neolitico de la Peninsula Ibérica?, De Méditerranée et d’ailleurs... Mélanges
offerts a Jean Guilaine. Archives d’Ecologie Préhistorique, Toulouse: Centre de la Recherche sur la
Préhistoire et la Protohistoire de la Méditerranée, 83-95.

Bohigas, R. — Muiioz, E. 2002: Excavaciones arqueolégicas de urgencia en el covacho de Arenillas (Islares,
Castro Urdiales). 1992. In: R. Ontafién-Peredo ed., Actuaciones arqueoldgicas en Cantabria 1987-1999,
Santander: Gobierno de Cantabria. Consejeria de Cultura, Turismo y Deporte, 45-47.

Clop-Garcia, X. 2007: Materia prima, ceramica y sociedad. La gestion de los recursos minerales para manu-
facturas ceramicas del 3100 al 1500 ANE en el noreste de la Peninsula Ibérica. BAR International
Series 1660, Oxford: Archaeopress.



258  Cusas: Identifying manufacturing groups through the mineralogical analysis ...

Clop-Garcia, X. 2011: Caracterizacion petroarqueoldgica de ceramicas decoradas del Neolitico antiguo de
la Peninsula Ibérica. In: J. Bernabeu — M. A. Rojo — L. Molina eds., Las primeras producciones cerami-
cas: el VI milenio cal AC en la Peninsula Ibérica. Papeles del Laboratorio de Arqueologia de Valenciam,
Extra-12, Valencia: Saguntum, 35-52.

Clop-Garcia, X. 2012: Extensién, cambios y perduracién en las “formas de hacer”: la produccién de cera-
mica y el uso de desengrasantes anadidos. Rubricatum 5 (Actes del Congrés Internacional Xarxes
al Neolitic), 369-374.

Convertini, F. 2010: Bilan des études réalisées sur la provenance de la céramique du Néolithique ancien
en Méditerranée nordoccidentale. Mise au point d’un protocole analytique. In: C. Manen — F. Con-
vertini — D. Binder — |. Sénépart eds., Premieres sociétés paysannes de Méditerranée occidentale.
Structuras des productions céramiques (Séance de la Société Préhistorique Francaise), Paris: Société
Préhistorique Francaise (Mémoire LI), 13-27.

Cubas, M. 2013: La aparicién de la tecnologia cerdmica en la regién cantdbrica. BAR International Series 2566.
Oxford: Archaeopress.

Cubas, M. — Altuna, J. — Alvarez-Ferndndez, E. — Armendariz, A. — Fano, M. A. — Lopez-Doriga, I. L. — Mariez-
kurrena, K. — Tapia, J. — Teira, L. C. — Arias, P. 2016: Re-evaluating the Neolithic: The Impact and the
Consolidation of Farming Practices in the Cantabrian Region (Northern Spain). Journal of World
Prehistory, 29-79.

Cubas, M. — Doherty, C. — Garcia-Heras, M. — d. Pedro, I. — Méndez, D. 2014: Pottery manufacturing during
the Neolithic in the North of Spain: raw material procurement and modification in the cave of Los Gita-
nos (Castro Urdiales, Spain). Archaeometry 56, 19-35.

Cubas, M. — Fano, M. A. 2011: Los primeros campesinos del Cantébrico: una revisién de la informacién dis-
ponible y de los modelos propuestos. Férvedes 7, 77-86.

Cubas, M. — Garcia-Heras, M. — Méndez, D. — d. Pedro, I. — Zapata, L. — Ibdiiez, J. J. — Gonzdlez-Urquijo, J. E. 2012:
La tecnologia cerdmica de los niveles IV y Il en el yacimiento de Kobaederra (Cortézubi, Bizkaia).
Aprovisionamiento y modificacién de las materias primas. Trabajos de Prehistoria 69, 51-64.

Cubas, M. — d. Pedro, I. — Arias, P. 2014: La aparicién de la tecnologia cerdmica en Asturias: la aportaciéon de
la cueva de Los Canes (Arangas, Cabrales). Nailos. Estudios interdisciplinares de Arqueologia 1, 23—48.

Derevianko, A. P. — Kuzmin, Y. V. — Burr, G. S. — Jull, A. J. T. — Kim, J. C. 2004: AMS 14C age of the earliest
pottery from the Russian Far East: 19962002 results. Nuclear Instruments and Methods in Physics
Research B 223-224, 735-739.

Dietler, M. — Herbich, I. 1994: Ceramics and Ethnic Identity: Ethnoarchaeological observations on the distri-
bution of pottery styles and the relationship between the social contexts of production and consump-
tions. In: D. Binder — . Courtin eds., Terre cuite et société: la céramique, document technique, éco-
nomique, culturel. Actes des XIV® rencontres internationales d’archéologie et dhistoire d’Antibes,
21-23 octobre 1993, Juan-les-Pins: Editions APDCA, 459-472.

Dolukhanov, P. 2008: The Mesolithic of European Russia, Belarus, and the Ukraine. In: G. Bailey — P. Spikins
eds., Mesolithic Europe, Cambridge: Cambridge University Press, 280-301.

Eygun, G. 2001: Clay and early neolithic potters. In: I. C. Druc ed., Archaeology and clays. BAR International
Series 942, Oxford: Archaeopress, 55-64.

Garcia-Rosello, E. — Calvo, M. 2013: Making pots. El modelado de la cerdmica y su potencial interpretativo.
BAR International Series 2540, Oxford: Archaeopress.

Gelbert, A. 2001: Ethnoarchaeological study of ceramic borrowings: a new methodological approach applied
in the middle and upper valleys of the Senegal river. In: S. Beyries — P. Pétrequin eds., Ethno-Archaeo-
logy and its transfers. BAR International Series 983, Oxford: Archaeopress, 81-94.

Gibbs, K. — Jordan, P. 2016: A comparative perspective on the ‘western’ and ‘eastern’ Neolithics of Eurasia:
Ceramics; agriculture and sedentism. Quaternary International 419, 27-35.

Gosselain, O. P. 2002: Poteries du Cameroun méridional. Styles techniques et rapports a I’identité, Paris:
CNRS.

Hayden, B. 1995: The emergence of prestige technologies and pottery. In: W. Barnett — . W. Hoopes eds.,
The emergence of pottery. Technology and innovation in ancient societies, Washington: Smithsonian
Series in Archaeology Inquiry, 257-265.

Hayden, B. 1998: Practical and prestige technologies: the evolution of material systems. Journal of Archaeo-
logical Method and Theory 5, 1-55.

Hommel, P. — Day, P. M. — Jordan, P. — Vetrov, V. M. 2016: Context is everything: Early pottery, hunter-gat-
herers and the interpretation of technological choices in Eastern Siberia. In: E. Sibbeson — B. Jervis —



Archeologické rozhledy LXIX-2017 259

S. Coxon eds., Insight from innovation: new light on archaeological ceramics. Papers presented in
honour of Professor David Peeacock’s contributions to archaeological ceramic studies, Southampton:
Highfield Press, 1-18.

Ibdriez, J. J. 2001: La funcién de los utiles retocados del yacimiento de Kobaederra (Oma, Vizcaya). Cam-
pafias de 1995, 96 y 97. Isturiz 11, 225-244.

Iriarte, M. J. — Mujika, J. A — Tarrifio, A. 2005: Herriko Barra (Zarautz-Gipuzcoa): caractérisation industrielle
et économique des premiers groupes de producteurs sur le littoral basque. In: G. Marchand — A. Tresset
eds., Unité et diversité des processus de neolithisation sur la facade atlantique de I’Europe. Mémoire
XXXVI, Paris: Société Préhistorique Francaise, 127—-136.

Jordan, P. — Gibbs, K. — Hommel, P. — Piezonka, H. — Silva, F. — Steele, J. 2016: Modelling the diffusion of
pottery technologies across Afro-Eurasia: emerging insights and future research. Antiquity 90 (351),
590-603.

Jordan, P. — Zvelebil, M. 2009: Ex Oriente lux: the Prehistory of hunter-gatherer ceramic dispersals. In: P. Jor-
dan — M. Zvelebil eds., Ceramics before farming. The dispersal of pottery among prehistoric Eurasian
hunter-gatherers, California: Left Coast Press, 33—-89.

Keally, C. T. — Taniguchi, Y. — Kuzmin, Y. V. — Shewkomud, 1. Y. 2004: Chronology of the beginning of pottery
manufacture in East Asia. Radiocarbon 46, 345-351.

Kuzmin, Y. V. 2006: Chronology of the earliest pottery in East Asia: progress and pitfalls. Antiquity 80,
362-371.

Kuzmin, Y. V. 2013: Origin of old world pottery as viewed from the early 2010s: when, where and why?. World
Archaeology 45, 539-556.

Livingstone Smith, A. 2007: Chaine opératoire de la poterie. Référence ethnographiques, analyses et recon-
stitution. Tervuren: Musée Royal de I’Afrique Central.

Martin, A. — Edo, M. — Tarrus, J. — Clop, X. 2010: Le Néolithique ancien de Catalogne (Vle-premiere moitié
du Ve millénaire av J. C.) — Les séquences chronoculturelles. In: C. Manen — F. Convertini — D. Binder —
I. Sénépart eds., Premiéres sociétés paysannes de Méditerranée occidentale. Structures des productions
céramiques. Séance de la Société préhistorique francaise, Toulouse, 11-12 mai 2007. Mémoire LI, Paris:
Société Préhistorique Francaise, 197-214.

Mercader; J. — Garcia-Heras, M. — Gonzdlez, 1. J. 2000: Ceramic tradition in the African Forest: characterisation
Analysis of ancient and modern pottery from lturi, D. R. Congo. Journal of Archaeological Science 27,
163-182.

Morrison, K. D. 1994: The intensification of production: archaeological approaches. Journal of Archaeo-
logical Method and Theory 1, 111-159.

Navarrete, M. S. — Capel, J. — Linares, J. — Huertas, F — Reyes, E. 1991: Cerdmicas neoliticas de la provincia
de Granada. Materias primas y técnicas de manufacturacién. Monografia Arte y Arqueologia 9. Gra-
nada: Universidad de Granada.

Neupert, M. A. 2000: Clays of contention: an ethnoarchaeological study of factionalism and clay composition.
Journal of Archaeological Method and Theory 7, 249-272.

Ontaiion-Peredo, R. — Cubas, M. — Altuna, J. — Alvarez-Ferndndez, E. — Chauvin, A. —Ferndndez, R. — Gruet, Y. —
Iriarte Chiapuso, M. J. — Lopez-Ddoriga, I. — Mariezkurrena, K. — Zapata, L. 2013: Contribution a I’etude
de la Neolithisation dans la région Cantabrique. La grotte de Los Gitanos (Cantabrie, Espagne). In:
M.-Y. Daire — C. Dupont — A. Baudry — C. Billard — J. M. Large — L. Lespez — E. Normand — C. Scarre
eds., Anciens peuplements littoraux et relations Homme/Milieu sur les cotes de |I'Europe atlantique.
BAR International Series 2570, Oxford: Archaeopress, 383—390.

Prieto-Martinez, M. P. 2005: La cerdmica neolitica en Galicia. Estudio de sintesis desde la perspectiva de
la Arqueologia del Paisaje. In: P. Arias — R. Ontafién-Peredo — C. Garcia-Moncé eds., 11l Congreso del
Neolitico en la Peninsula Ibérica, Monografias del IlIPC 1, Santander: Universidad de Cantabria,
337-348.

Ramsey, C. B. 2001: Development of the radiocarbon calibration program. Radiocarbon 43, 355-363.

Ramsey, C. B. 2009: Bayesian analysis of radiocarbon dates. Radiocarbon 51, 337-360.

Reimer, P. J. — Bard, E. — Bayliss, A. — Beck, C. W. — Blackwell, P. G. — Bronk Ramsey, C. — Buck, C. E. — Cheng, H. —
Edwards, R. L. — Friedrich, M. — Grootes, P. M. — Guilderson, T. P. — Haflidason, H. — Hajdas, I. — Hatté, C. —
Heaton, T. J. — Hoffmann, D. L. — Hogg, A. G. — Hughen, K. A. — Kaiser, K. F. — Kromer, B. — Manning, S. —
Niu, M. — Reimer, R. W. — Richards, D. A. — Marian Scott, E. — Southon, J. R. — Staff;, R. A. — Turney, C. S. M. —
van der Plicht, J. 2013: INTCAL13 and Marine 13 radiocarbon age calibration curves 0-50,000 years
cal BC. Radiocarbon 55, 1869-1887.



260  Cusas: Identifying manufacturing groups through the mineralogical analysis ...

Rice, P. 1981: Evolution of specialized pottery production: a trial model. Current Anthropology 22, 219-240.

Rice, P. 1984: Specialization, standardization and diversity: a retrospective. In: R. Bishop — F. W. Lange eds.,
The ceramic legacy of Anna O. Shepard, Colorado: University Press of Colorado, 257-279.

Rice, P. 1987: Pottery analysis. A sourcebook. Chicago: University of Chicago Press.

Rice, P. 1996: Recent ceramic analysis, part 2: Composition, production, and theory. Journal of Archaeo-
logical Research 4, 165-202.

Sillar, B. — Tite, M. S. 2000: The challenge of ,technological choices” for materials science approaches in
archaeology. Archaeometry 42, 2-20.

Stark, M. T. — Bishop, R. L. — Miksa, E. 2000: Ceramic technology and social boundaries: cultural practices
in Kalinga clay selection and use. Journal of Archaeological Method and Theory 7, 295-331.

Straus, L. G. — Gonzdlez-Morales, M. R. 2012: El Mirén Cave, Cantabria Spain. The Site and Its Holocene
Archaeological Record. Albuquerque: University of New Mexico Press.

Vega, C. 2012: The ceramics of El Mirén cave: production, morphology and discard. In: L. G. Straus —
M. R. Gonzélez-Morales eds., El Mirén Cave, Cantabria Spain. The Site and Its Holocene Archaeo-
logical Record, Albuquerque: University of New Mexico Press, 372—425.

Whittle, A. 2003: The Archaeology of people. Dimensions of Neolithic life. London: Routledge.

Zapata, L. — Ibdiiez, J. J. — Gonzdlez-Urquijo, J. E. 1997: El yacimiento de la cueva de Kobaederra (Oma, Kor-
tezubi, Bizkaia). Resultados preliminares de las campanas de excavacién 1995-97. Munibe (Antropo-
logia-Arkeologia) 49, 51-63.

Zvelebil, M. 2008: Innovating hunter-gatherers: the Mesolithic in the Baltic. In: G. Bailey — P. Spikins eds.,
Mesolithic Europe, Cambridge: Cambridge University Press, 18-59.

MIRIAM CUBAS, BioArCh — Department of Archaeology, University of York, Wentworth Way,
YO10 5DD York; mcubas.morera@gmail.com



261-280 Archeologické rozhledy LXIX-2017 261

The selection of ceramic raw material:
convenience or a technological idea?

A case study of the Danubian cultures north
of the Carpathians

Vybér keramickych surovin: pfihodnost nebo technologicky plan?
Pfipadova studie podunajskych kultur severné od Karpat

Stawomir Kadrow - Anna Rauba-Bukowska

This paper reconstructs the rules governing the selection of ceramic raw material and considers certain
technological aspects of the production of ceramic vessels in some Danubian cultures around the Carpa-
thians in the Neolithic. The analysis encompassed more than 500 samples of ceramics produced by various
cultural units across different chronological horizons. The results of the analysis are used to verify several
hypotheses concerning the relationships and the mechanisms of cultural change in the Carpathian region.
The most important questions include: (1) evolution of the LBK ceramics, (2) influence of the ALPC on the
evolution of the LBK pottery in Matopolska, (3) technology of the LBK ceramics east of the Carpathians,
(4) culture change at the turn of the LBK and the MC in Matopolska and (5) culture change at the turn of
the MC and the L-VC in the same region. The suitability of the pottery technological analysis to solve some
prehistoric problems was confirmed.

LBK — ALPC — trans-Carpathian contacts — pottery — clay raw materials — technological analysis

Cldnek rekonstruuje pravidla ovlddajici vybér keramickych surovin a zvaZuje urcité technologické aspekty
vyroby keramickych nddob v nékterych podunajskych kulturdch neolitu v oblasti Karpat. Analyzovdno bylo
vice neZ 500 keramickych vzorkii vytvorenych riiznymi kulturnimi jednotkami riiznych chronologickych hori-
zontii. Vysledky analyzy slouZi k ovéreni nékolika hypotéz tykajicich se souvislosti a mechanismii kulturni

LBK keramiky v Malopolsku, (3) technologie LBK keramiky vychodné od Karpat, (4) kulturni zména na
prechodu mezi LBK a MC v Malopolsku, (5) kulturni zména na prechodu mezi MC a L-VC v téZe oblasti.
Vysledky potvrzuji vhodnost analyzy technologie keramiky pro objasnéni nékterych otdzek pravéku.

LBK — ALPC — trans-karpatské kontakty — keramika — keramické suroviny — technologicka analyza

Introduction

The aim of this paper is to reconstruct the rules governing the selection of ceramic raw
material and to consider certain technological aspects of the production of ceramic vessels
by the Linear Pottery culture (LBK) and some younger Danubian cultures north of the Car-
pathians. The analysis encompassed more than 500 samples of ceramics produced by various
cultural units in various chronological periods (Rauba-Bukowska et al. 2007; Rauba-Bukow-
ska 2011; 2014a; 2014b; Czekaj-Zastawny — Rauba-Bukowska 2013; 2014; Koztowski et al.
2014; Czekaj-Zastawny et al. 2017). In this paper we take also into consideration new sam-
ples: the Starcevo-Crig culture in its final phase; the LBK in phases I-1II; the Alf6ld Linear
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Bualtic Sea ﬁ\'w:

Fig. 1. Locations of the sites with ceramic material analysed in the article; 1 — Modlnica 5; 2 — Krakéw —
Nowa Huta — Mogita 62; 3 — Zagérze 2; 4 — Brzezie 17; 5 — Targowisko 10-11; 6 — Rozbérz 42; 7 — Swiersz-
czéw 3; 8 — Saridské Michalany; 9 — Zemplinske Kopcany; 10 — Polgar-Cs6szhalom; 11 — Polgér-Piocasi;
12 — Piscolt; 13 — Capleni; 14 — Tasnad; 15 — Homorodul; 16 — Halmeu; 17 — Calinesti-Oas; 18 — Mihoveni;
19 — Preutesti; 20 — Tarpesti; 21 — Chiscareni; 22 — Bumbata; 23 — Gaureni; 24 — Isaiia; 25 — Traian Dealul,
dept. Neamt; 26 — Olteni; a — LBK area; b — ALPC area.

Pottery culture (ALPC) in its younger phase (including Pigcolt group); the post-ALPC Iclod
group; the Malice (MC) and the Lublin-Volhynia (L-VC) cultures (fig. I; tab. 1). The units
evolved for over 1500 years, from c. 5500 BC to c. 4000/3800 BC (fig. 2).
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Fig. 2. Chronological synchronization of cultural N S E
units referred to in the article; N — areas North
of Carpthians, S — areas South of Carpathians,
E — areas East of Carpathians; S-C — Star¢evo-Cris L-vc
culture, LBK — Linear Pottery culture, ALPC — Alf6ld
Linear Pottery culture, MC — Malice culture, L-VC —
Lublin-Volhynian culture, Iclod — Iclod group.
MC Iclod
1]
LBK II ALPC LBK
|
S-C

The results of the analysis are used to verify several hypotheses concerning the relation-
ships and the mechanisms of cultural change in the Carpathian region. The most important
questions include the continuity or discontinuity of Danube settlement in south-eastern
Poland at the turn of the LBK and the MC until the early Eneolithic, as well as the chrono-
logy of the LBK east of the arc of the Carpathians, in eastern Romania and in Moldova.
The samples, taken from such an extensive area and dated to such a long period, make it
possible to reconstruct significant changes in the production of ceramics in the context of
crucial sociocultural processes in Matopolska (Little Poland) and the adjacent areas.

The spatial and chronological range of the analysis

The research area has covered large areas of Malopolska, the northern Carpathian Basin,
Moldavia east of the arc of the Carpathians, as well as one site in south-eastern Transylvania
(fig. 1: 26). The ceramic samples have been taken from five sites in western Malopolska:
Modlnica 5 and Nowa Huta-Mogita 62 north of the Vistula, and Zagérze 2, Brzezie 17
and Targowisko 10-11 south of that river (all the sites are located in the Krakéw region;
fig. 1: 1-5), as well as from two sites in eastern Matopolska: Rozb6rz 42 and Swierszczow 3
(fig. 1: 6-7).

The Slovakian site Zemplinske Kopcany lies in the northern part of the Great Hungarian
Plain; Sari$ské Michalany is situated in the hilly Sari§ region in the Western Carpathians
(fig. 1: 8-9), while the Hungarian sites Polgar-Cs6szhalom and Polgar-Piocasi are located
east of the Tisza in the Great Hungarian Plain (fig. 1: 10-11).

The north-western Romanian sites: Pigcolt, Capleni, Homorodul Vechi, Halmeu, Tdgnad
and Calinesti-Oas (fig. 1: 12—17), are located in the farthest north-eastern part of the Great
Hungarian Plain. Several Moldavian sites in Romania lie in the Siret basin (Mihoveni, Preu-
testi and Tarpesti; fig. 1: 18-20); other sites are located in the Prut basin (Isaiia and Traian
Dealul; fig. 24-25). The sites in the Republic of Moldova lie in the Prut basin (Chigcéreni,
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Id. | State Site Cultural affiliation Localisation at the sample
7 Poland Rozbérz Linear Pottery culture (LBK) feature 3233
8 Poland Rozbérz Linear Pottery culture (LBK) feature 3233
9 Poland Rozbérz Linear Pottery culture (LBK) feature 2980
10 | Poland Rozbérz Linear Pottery culture (LBK) feature 2980
1 Poland Rozbérz Malice culture (MC) feature 500
12 | Poland Rozbérz Linear Pottery culture (LBK) feature 2980
13 | Poland Rozbérz Linear Pottery culture (LBK) feature 3233
14 | Poland Rozbérz Malice culture (MC) feature 500
15 | Poland Rozbérz Malice culture (MC) feature 371
16 | Poland Rozbérz Linear Pottery culture (LBK) feature 2980
41 | Poland Zag6rze Linear Pottery culture (LBK) feature 7073
42 | Poland Zagbrze Linear Pottery culture (LBK) feature 7073
43 | Poland Zagbrze Linear Pottery culture (LBK) feature 7073
44 | Poland Zag6rze Linear Pottery culture (LBK) feature 7073
45 | Poland Rozbérz Linear Pottery culture (LBK) feature 111
46 | Poland Rozbérz Linear Pottery culture (LBK) feature 111
47 | Poland Rozbérz Linear Pottery culture (LBK) feature 111
48 | Poland Rozbérz Linear Pottery culture (LBK) feature 111
49 | Poland Rozbérz Linear Pottery culture (LBK) feature 111
50 | Poland Rozbérz Linear Pottery culture (LBK) feature 500
51 Poland Rozbérz Linear Pottery culture (LBK) feature 500
52 | Poland Rozbérz Linear Pottery culture (LBK) feature 111
53 | Poland Rozbérz Malice culture (MC) feature 500
54 | Poland Rozbérz Malice culture (MC) feature 111
55 | Poland Rozbérz Malice culture (MC) feature 111
56 | Poland Rozbérz Malice culture (MC) feature 111
57 | Poland Rozbérz Malice culture (MC) feature 111
58 | Poland Rozbérz Linear Pottery culture (LBK) feature 500
59 | Poland Rozbérz Malice culture (MC) feature 111
60 | Poland Swierszczéw Lublin-Volhynia culture (L-VC) feature 143
61 Poland Swierszczéw Lublin-Volhynia culture (L-VC) feature 143
62 | Poland Swierszczéw Lublin-Volhynia culture (L-VC) feature 143
63 | Poland Swierszczéw Lublin-Volhynia culture (L-VC) feature 125
64 | Poland Swierszczéw Lublin-Volhynia culture (L-VC) feature 125
65 | Poland Swierszczéw Lublin-Volhynia culture (L-VC) feature 143
66 | Poland Swierszczéw Lublin-Volhynia culture (L-VC) feature 6

67 | Poland Swierszczéw Lublin-Volhynia culture (L-VC) feature 141/A
68 | Poland Swierszczéw Lublin-Volhynia culture (L-VC) feature 143
69 | Poland Swierszczéw Lublin-Volhynia culture (L-VC) feature 143
70 | Romania Isaiia, jud.lasi Linear Pottery culture (LBK) *

71 | Romania Isaiia, jud.lasi Linear Pottery culture (LBK) *

72 | Romania Isaiia, jud.lasi Linear Pottery culture (LBK) *

73 | Romania Isaiia, jud.lasi Linear Pottery culture (LBK) *

74 | Romania Isaiia, jud.lasi Linear Pottery culture (LBK) *

75 | Romania Olteni, jud. Covasna Linear Pottery culture (LBK) *

76 | Romania Olteni, jud. Covasna Linear Pottery culture (LBK) *

77 | Romania Olteni, jud. Covasna Linear Pottery culture (LBK) *

78 | Romania Olteni, jud. Covasna Linear Pottery culture (LBK) *

79 | Romania Mihoveni, jud. Suceava Linear Pottery culture (LBK) *

80 | Romania Mihoveni, jud. Suceava Linear Pottery culture (LBK) *

81 | Romania Preutesti-Ciritei, jud. Suceava Linear Pottery culture (LBK) *

82 | Romania Preutesti-Ciritei, jud. Suceava Linear Pottery culture (LBK) *

83 | Romania Traian-Dealul Fantanilor, jud. Neamt Linear Pottery culture (LBK) *

84 | Romania Traian-Dealul Fantanilor, jud. Neamt Linear Pottery culture (LBK) *

85 | Romania Traian-Dealul Fantanilor, jud. Neamt Linear Pottery culture (LBK) *

86 | Romania Traian-Dealul Fantanilor, jud. Neamt Linear Pottery culture (LBK) *

87 | Romania Traian-Dealul Fantanilor, jud. Neamt Linear Pottery culture (LBK) *

88 | Romania Tarpesti, jud. Neamt Linear Pottery culture (LBK) *

89 | Romania | Tarpesti, jud. Neamt Linear Pottery culture (LBK) *

90 | Romania Tarpesti, jud. Neamt Linear Pottery culture (LBK) *

91 Romania Tarpesti, jud. Neamt Linear Pottery culture (LBK) *

92 | Romania | Tarpesti, jud. Neamt Linear Pottery culture (LBK) *
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93 | Romania Tasnad-Sere 2014 Starcevo-Cris culture Pit 1- Analystra Hotel
section, 2014

94 | Romania | Tasnad-Sere 2014 Starcevo-Cris culture Pit 1- Analystra
Hotel section, 2014

95 | Romania | Tasnad-Sere 2014 Starcevo-Cris culture Pit 1- Analystra
Hotel section, 2014

96 | Romania Tasnad-Sere 2014 Starcevo-Cris culture Pit 1- Analystra
Hotel section, 2014

97 | Romania Tasnad-Sere 2014 Starcevo-Cris culture Pit 1- Analystra
Hotel section, 2014

98 | Romania Calinesti-Oas 2001 Starcevo-Cris culture Déambul Sfinetei Marii,
S1,C1-0,40-0,5 m, 2001

99 | Romania Calinesti-Oas 2001 Starcevo-Cris culture Dambul Sfinetei Marii,
S1,C1-0,40-0,5 m, 2001

100 | Romania Calinesti-Oas 2001 Starcevo-Cris culture Dambul Sfinetei Marii,
S1,C1-0,40-0,5 m, 2001

101 | Romania Calinesti-Oas 2001 Starcevo-Cris culture Dambul Sfinetei Marii,
S1,C1-0,40-0,5 m, 2001

102 | Romania Calinesti-Oas 2001 Starcevo-Cris culture Dambul Sfinetei Marii,
S1,C1-0,40-0,5m, 2001

104 | Romania Homorodul Starcevo-Cris culture Cx. 1 (Pit1)

105 | Romania Homorodul Starcevo-Cris culture Cx. 1 (Pit1)

106 | Romania Homorodul Starcevo-Cris culture Cx. 1 (Pit1)

107 | Romania Homorodul Starcevo-Cris culture Cx. 1 (Pit1)

108 | Romania Halmeu-Vama Alfold Linear Pottery culture (ALPC) — Piscolt group | Cx 46

109 | Romania Halmeu-Vama Alfold Linear Pottery culture (ALPC) — Piscolt group | Cx 46

110 | Romania Halmeu-Vama Alfold Linear Pottery culture (ALPC) — Piscolt group | Cx 46

112 | Romania Halmeu-Vama Alfold Linear Pottery culture (ALPC) — Piscolt group | Cx 46

113 | Romania Halmeu-Vama post Alféld Linear Pottery culture (ALPC) — Iclod group | Cx. 5

114 | Romania Halmeu-Vama post Alf6ld Linear Pottery culture (ALPC) — Iclod group | Cx. 5

115 | Romania Halmeu-Vama post Alf6ld Linear Pottery culture (ALPC) — Iclod group | Cx. 5

116 | Romania Halmeu-Vama post Alféld Linear Pottery culture (ALPC) — Iclod group | Cx. 5

117 | Romania Halmeu-Vama post Alfold Linear Pottery culture (ALPC) — Iclod group | Cx. 5

119 | Romania Piscolt-Lutarie Alfold Linear Pottery culture (ALPC) — Piscolt group | G1

120 | Romania Piscolt-Lutarie Alfold Linear Pottery culture (ALPC) — Piscolt group | G1

121 | Romania Piscolt-Lutarie Alfold Linear Pottery culture (ALPC) — Piscolt group | G1

122 | Romania Piscolt-Lutarie Alfold Linear Pottery culture (ALPC) — Piscolt group | G1

123 | Romania Piscolt-Lutarie Alfold Linear Pottery culture (ALPC) — Piscolt group | G1

124 | Romania Piscolt-Lutarie Alfold Linear Pottery culture (ALPC) — Piscolt group | G1

125 | Romania Piscolt-Lutarie Alfold Linear Pottery culture (ALPC) — Piscolt group | G1

126 | Romania Piscolt-Lutarie Alfold Linear Pottery culture (ALPC) — Piscolt group | G1

127 | Romania Piscolt-Lutarie Alfold Linear Pottery culture (ALPC) — Piscolt group | G1

128 | Romania Piscolt-Lutarie Alfold Linear Pottery culture (ALPC) — Piscolt group | *

129 | Romania Piscolt-Lutarie Alfold Linear Pottery culture (ALPC) — Piscolt group | *

130 | Romania Piscolt-Lutarie Alfold Linear Pottery culture (ALPC) — Piscolt group | *

131 | Romania Piscolt-Lutarie Alfold Linear Pottery culture (ALPC) — Piscolt group | *

132 | Romania Piscolt-Lutarie Alfoéld Linear Pottery culture (ALPC) — Piscolt group | *

134 | Romania Piscolt-Lutarie Alfold Linear Pottery culture (ALPC) — Piscolt group | G 8/9

135 | Romania Piscolt-Lutarie Alfold Linear Pottery culture (ALPC) — Piscolt group | G 8/9

136 | Romania Piscolt-Lutarie Alfold Linear Pottery culture (ALPC) — Piscolt group | G 8/9

137 | Romania Piscolt-Lutarie Alfold Linear Pottery culture (ALPC) — Piscolt group | G 8/9

138 | Romania Capleni-Drumul Alfold Linear Pottery culture (ALPC) — Piscolt group | G1

139 | Romania Capleni-Drumul Alféld Linear Pottery culture (ALPC) — Piscolt group | G1

140 | Romania | Capleni-Drumul Alféld Linear Pottery culture (ALPC) — Piscolt group | G1

141 | Romania Capleni-Drumul Alfold Linear Pottery culture (ALPC) — Piscolt group | G1

142 | Romania Capleni-Drumul Alféld Linear Pottery culture (ALPC) — Piscolt group | G1

143 | Moldova Chiscareni XIV Linear Pottery culture (LBK) *

144 | Moldova Chiscareni XIV Linear Pottery culture (LBK) *

145 | Moldova Bumbata Linear Pottery culture (LBK) sondaj 1

146 | Moldova Bumbata Linear Pottery culture (LBK) sondaj 1

147 | Moldova Gaureni Linear Pottery culture (LBK) sondaj 2

148 | Moldova Gaureni Linear Pottery culture (LBK) sondaj 2

Tab. 1. List of analyzed samples.
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Bumbata and Gaureni; fig. 1: 2/-23). The only Transylvanian site is situated in Olteni
(fig. 1: 26).

The samples recovered from the sites in Malopolska represent the LBK (fig. 1: 2-6),
the MC (fig. 1: 4-6) or the L-VC (fig. 1: 1, 7). All the samples from Slovakia and Hungary
represent the ALPC (fig. 1: 8—11), while those from north-western Romania come from the
final phase of the Starcevo-Cris culture (fig. 1: 14, 15, 17), from Pigcolt, i.e. an element of
the ALPC (fig. 1: 12, 13, 16), or from the Iclod group (fig. 1: 16), representing the post-ALPC
horizon of the younger Neolithic. All the other samples from Transylvania (fig. 1: 26),
eastern Romania (fig. 1: 18-20, 24-25) and the Republic of Moldova (fig. 1: 21-23)
represent the LBK.

The issues considered here, i.e. the changes in the technology of ceramic production,
do not require a more precise chronological framework; it is sufficient to propose the gene-
ral synchronisation of Neolithic cultural phenomena in the areas located north (Matopol-
ska), south (the Great Hungarian Plain) or east (Moldova) of the Carpathians. The analysed
assemblages of ceramics have been dated to the long period from the mid-6th millennium
to the early 4th millennium BC. They represent several stages in the development of Neo-
lithic pottery in Central and Eastern Europe (fig. 2). The proposed chronological schema is
based on the findings of researchers who specialise in Neolithic chronology of particular
regions (e.g. Kulczycka-Leciejewiczowa 1979; Kadrow 1990; 2006; Kadrow — Zakoscielna
2000; Paviik 1980; 2005; Czekaj-Zastawny 2008; Debiec 2015 — Matopolska; Kalicz —
Makkay 1977; Kalicz — Raczky 1987; Siska 1989; 1995; Astalos et al. 2013 — the northern
part of the Great Hungarian Plain; Larina 1999; 2009; Debiec 2012; Debiec — Saile 2015;
Saile et al. 2016 — Moldova and Ukraine).

The cultural evolution and cultural change around the Carpathians
in the Neolithic

The LBK spread to Matopolska and the Western Volhynian Upland in Ukraine in its pre-mu-
sic-note (I) phase (the Bila and the Milanovce phases in south-western Slovakia; cf. Paviik
2004; Kulczycka-Leciejewiczowa 1983; Czekaj-Zastawny 2008, 16-18; Degbiec 2015).
The earliest LBK groups migrated to south-eastern Poland from south-western Slovakia
and Moravia through the Moravian Gate. There are nearly 30 sites representing the older
LBK phase in Matopolska (Koztowski et al. 2014, 39).

In the music-note phase (II), the LBK population gradually increased, reaching its peak
in the Zeliezovce phase (IIT). During the LBK evolution, the inner thythm of cultural change
was the same throughout almost the whole of Malopolska and in south-western Slovakia.
The course of its development ran differently, however, in the Dniester basin (Ukraine and
Moldova) and in the areas on the Prut and the Seret rivers (Moldova), where assemblages
from the music-note (II) phase have been the only LBK pottery recorded and where no cera-
mic materials representing the Zeliezovce phase (IIT) have been found to date. It is difficult
to determine, therefore, whether LBK settlement lasted there solely to the end of phase II
(e.g. Larina 1999) or longer, to the end of phase III, but without adapting the Zeliezovce
style used in the ornamentation of ceramics in south-western Slovakia, although the influ-
ences may have come through Matopolska (e.g. Koztowski 1981; Debiec 2012).
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Some archaeologists argue that there was no cultural or settlement continuation of the
LBK in the MC. They believe that contacts between Malopolska and the borderland between
east Slovakia and north-eastern Hungary ceased abruptly with the end of the LBK and the
Biikk culture (Koztowski et al. 2014, 41). Post-Linear settlers, i.e. Malice communities,
came presumably from the Carpathian Basin across the mountains (Kaczanowska 1990;
Kamieriska — Koztowski 1990; Koztowski 2004, 11).

Other researchers question that explanation. They prefer the model of a gradual but
profound process of change within the LBK community in its late (III) phase (Kulczycka-
Leciejewiczowa 2004, 21). The change, they maintain, brought about the transformation
of the LBK into the MC (Kadrow 2005, 26-27).

The origin of the L-VC remains unclear. The culture was still Neolithic in its oldest phase
and then it developed into a fully Eneolithic unit under the Polgér influence (Zakoscielna
2010, 218-233). Some researchers point to its local character and to its relationship with
the MC (Kadrow — Zakoscielna 2000, 245-249). Others emphasise the forming impact of
the communities inhabiting the Carpathian Basin (e.g. Koztowski 1989, 192—-195).

The ALPC originated and evolved initially in the middle and upper Tisza basin. It resulted
from the expansion of the Starcevo-Cris culture to the area. The Méhtelek and the Szatmar
groups functioned as transitional units between the Star¢evo-Cris culture and the developed
ALPC (Koztowski et al. 2014, 42-43).

From the outset, ALPC ceramics showed regional differentiation and thus diverging from
the relatively uniform ceramics of the LBK. Both cultural complexes differed considerably
in their settlement patterns and dwelling constructions.

The Tisza culture (TC) in its earliest phase developed on the basis of late ALPC groups
(Kalicz — Raczky 1987, 30). Its formation in the borderland between Hungary, Romania
and Carpathian Ruthenia was accompanied by the development of similar cultural units,
e.g. the Iclod group. Romanian researchers argue that the Star¢evo-Cris culture lasted for
a long period in that area, being partly contemporaneous with the ALPC (cf. Astalos et al.
2013).

The methods of analysing the samples

Nearly 500 samples of ceramics and clay ascribed to the LBK (the earlier Neolithic), the MC
(the later Neolithic) and the L-VC (early Eneolithic) from Matopolska, including imports
and imitations of the ALPC, have been collected in recent years. The technological analysis
of the ceramics from south-eastern Poland, the northern Carpathian Basin and the areas east
of the Carpathians has centred on the mineralogical and petrographic composition and com-
ponent quantity ratios.

Thin sections taken from the ceramic fragments have been examined with a Nikon Eclip-
se LV100N POL polarized light microscope. Next, quantitative petrographic analysis (point
counting; see Quinn 2013 with references within) was used to determine the percentage
of individual components: clay minerals, quartz, alkali feldspars, plagioclases, muscovite,
biotite, carbonates, grains of sedimentary, igneous or metamorphic rocks, grog fragments
and organic material (tab. 2). The research also involved the schematic petrographic des-
cription of individual thin sections.
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48 | Rozbérz 51.8|14 |20.8| 0.1 | 8.4 0.5| 0.8 0 0.8 0 [03] 25
49 | Rozbérz 39 |35 |1 1.2 4501806 |03 42031 09 1.2
50 | Rozbérz 55.6| 53(173 3.6 0.8 0.3 03 | 0.6 0 [89] 73
51 | Rozbérz 52.8(123(18.8| 0.1 | 2.7 03| 21/03|06 |24 52]0 2.4
52 | Rozbérz 541 3.5|11.2 1.9 0.3 0 4.5 16.8 | 2.1 5.6
53 | Rozbérz 53.9(23.3| 89 29|03 69030 0.3 06| 03| 23
54 | Rozbérz 58.6(10.5| 2.8 0.7 03|07 | 28 03|07 |146| 14|03 | 63
55 | Rozbérz 60 [10.8|10.4 4.1 02| 32/05[28|51|0 14|05 | 1
56 | Rozbérz 51619 |12.6| 0.1 | 4.7 261 0 16| 0 31|08 | 29
57 | Rozbérz 62.4| 63| 1.7 0.8 0.8 0 0.4 |14.2| 0.4 13
58 | Rozbérz 56 [14.5|11 8 0.1 01 | 21 0.9 | 0.7 51101 | 1.4
59 | Rozbérz 541 76| 3.9 1.5 0.6 0.9 [10.3 |12.7 | 4.5 3.9
60 | Swierszczéw 576 | 23| 73 0.6 99| 55| 0 |16.6 0.2
61 | Swierszczéw 56.4| 6.2| 57 35) 9.5 1.7 7
62 | Swierszczow 41.6 (22.7(17.2| 0.1 | 3.4 0.3 1.5 58| 4 0 1.8 01 |15
63 | Swierszczéw 571 |14.2| 3.2 0.3 0.8 |03 |21.7| 03|03 | 1.8
64 | Swierszczow 562 4 |13 3.7 05| 58| 27|0 |13.5 0.1 | 0.5
65 | Swierszczow 553|101 | 8.8 0.5 0.3 1 0.5 |155| 18|13 | 48 0.1
66 | Swierszczéw 61.3| 47|11 0.4 0.6 [11.9| 1.8 03| 7.7 0.3
67 | Swierszczéw 42.5(18.9|11.3 1.8 09|06 |128| 09|12 | 85 0.6
68 | Swierszczéw 45.6| 5.3|16.2 0.9 03|15 (235 1.2| 0 4.7 0.8
69 | Swierszczow 50.5| 53| 9.6 0.9 0.7 | 0.2 0.5]0.7 |142]| 48 12.5 0.1
70 | lsaiia, jud.lasi 45 116.8(13.4| 0.5 | 1.4 08|08 | 34(03]|0 110 06| 0.8 | 59| 89 0.3
71 | lsaiia, jud.lasi 61 231 3.8 1 2 05|05 1.4 3.8| 2.4 0.5
72 | lsaiia, jud.lasi 52.8| 9.9(14.1 1.5 1 22| 0.6 16| 06|19 | 99| 3.5 0.4
73 | Isaiia, jud.lasi 60.3(12.2| 5.4 1.5 1.8 03|27 12|42 92|09 0.3
74 | lIsaiia, jud.lasi 66.7(10.6| 5 3.1 1.4 1.4 |1 2 8.6 0.2
75 | Olteni, jud. Covasna 46.5| 79| 4.2 25(103]23 11 23|31 0 155 45| 9.6 0.2
76 | Olteni, jud. Covasna 55.7 14 9.7 1.7 |03 23 0603[03|06]| 0 09|43 | 77 09 | 0.7
77 | Olteni, jud. Covasna 54.7 |20 33 1.8 1.4 6929|0418 4710 1.4 0.7
78 | Olteni, jud. Covasna 576 |11.8| 8.6 5 0.3 6.5/ 051 5.8 1210 1.5 0.2
79 | Mihoveni, jud. Suceava 68.7(10.3|12.8 3.5 0.6 13103 2.2 0.3
80 | Mihoveni, jud. Suceava 53.7(16.3| 9 2.9 03| 3.4 0.6 | 0.6 06| 46| 8
81 | Preutesti-Ciritei, jud. Suceava 70.5| 2.3]13.3 4.9 0.6 03 (1 39 06| 0 23 0.3
82 | Preutesti-Ciritei, jud. Suceava 50.4| 8 |24.5 7.2 0.5 1.8 | 21 21|03 030 2.8
83 | Traian-Dealul Fantanilor, jud. Neamt | 52 7 7 3 2.5 0.6 126 82| 1 4.6| 0.2 1.3
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84 | Traian-Dealul Fanténilor, jud. Neamt | 81.1 | 6.5| 3 1.2 24|03 2.7 0.3 06| 1.5 0.4
85 | Traian-Dealul Fantanilor, jud. Neamt | 58.2 | 16.1| 6.9 4 1.2 03|35 0.6 | 2.9 14 17] 29 0.3
86 | Traian-Dealul Fantanilor, jud. Neamt | 52.6 [ 10.5 | 13.2 9 0.9]06 |1.5]03 06| 1.8| 8.4 0.6
87 | Traian-Dealul Fantanilor, jud. Neamt | 59.9 | 20 71103 3.8 3.2 13 |19 13 0.3 0.9
88 | Tarpesti, jud. Neamt 553114 |13.5 4.3 03]06 | 1.2 1.2 |09 35| 2.6 2.6
89 | Tarpesti, jud. Neam 39.2[19.1 |13.6] 0.3 | 3.7 03] 19]11 [08]13 1.6 13 [14.4 1.4
90 | Tarpesti, jud. Neam 60.7 143 7.5 2.2 1.6 1.2 3.1 1.9] 6.5 1
91 | Tarpesti, jud. Neamt 79.4| 8.7| 2.8 1.4 0.9 09 | 1.8 23] 09| 09
92 | Tarpesti, jud. Neam 60.420.2| 3.8 2.2 1.6 0.6 | 2.2 1 ]16]58 0.6
93 | Tasnad-Sere 44.4114.4 179 7.4 1.4 0229 |0 45] 05| 5 0.1 | 1.3
94 | Tasnad-Sere 54.7|14.2| 1.7 3.7 0.6 03 0.3 31| 77 0.6 | 3.1
95 | Tésnad-Sere 463207127 01 | 55 03]3.2] 09 03 |17 09| 12] 55 01 06
96 | Tasnad-Sere 39.9|17.5/20.6| 0.3 | 42 |08 | 03 1.1 0.8 [ 21 26| 08| 77 0.5 | 0.8
97 | Tasnad-Sere 52.3]15.6|16.2 4.5 0303 1.6 39/ 0 |36 01 | 1.6
98 | Calinesti-Oas 56.5|11.9| 6.6 22 103 5501 ] 0803 |03 |28 47| 28| 42 03 ]0.7
99 | Calinesti-Oas 51 [13.2|11.2 1.4 6.3 0.3 5.7 11| 03] 89 0.6
100| Calinesti-Oas 38.6]12.6| 72|03 |26 |05 29 0.3 0.8 |1 23 3.9 0.9
101 | Cilinesti-Oas 54 [11.2[109 3.4 5.6 0.6 0.6 |53 28| 06| 47 0.3
102| Calinesti-Oas 50.6|19.4| 9.4 2.8 |03 2.8 0.8 0.6 | 58 1.7/ 08] 3 03 |17
104| Homorodul 47.5] 9.5/19.4[ 01 |62 21|05 0.2 |31 43] 26| 3.8 01 06
105| Homorodul 49.2] 8.6]19.4 6.7 0.2 07 ] 05 02 |1 05| 34| 72 0.5 | 1.9
106 | Homorodul 39.2]19.7 129 4.4 38|11 (03|33 16| 2.7 82 1.4 |14
107 | Homorodul 587| 7 [12.5 3 3 103035216 14 63 03 |04
108| Halmeu-Vama 514147 | 47 1.4 [ 01 2.5 05 (16| 63]29]29]99] 11
109| Halmeu-Vama 47814 |133 3.5 2.9]0.6 |09 |29 0.6 43| 8.4 0.2 |06
110| Halmeu-Vama 53.4/161 | 9 2.4 4.2 1.2 107 | 27 0.3
112| Halmeu-Vama 51213 | 85 3.6 54|08 (05|03 13.4] 28 0.5
113 | Halmeu-Vama 46.5|25.6 |10 3.2 01 [57[02]02]1 3 4.2 01 0.2
114| Halmeu-Vama 4141262175 4 0.5 | 39|26 1 2.1 0.8
115| Halmeu-Vama 58 |14.4] 65 0.8 0.8 0.4 |08 [12.5] 23 2.7 0.8
116 | Halmeu-Vama 53.6|19 | 4.7 3.1 1.7]03 1 37|17 1.2]0
117 | Halmeu-Vama 48 181 8 1.8 [ 0.1 2.2 03 [15]92] 34 7.1 0.3
119 | Piscolt-Lutirie 38 |16.8]15.1 5 7 [02]22]17 101 | 2.7 1.2
120 Piscolt-Lutirie 55.9| 7.8 5.2 2.6 2.6 0.7 0.7 146 93| 03 0.3
121 Piscolt-Lutérie 50 [15.3] 09 1.5 39109 (09 |27 10.6 | 12.4 03 |06
122| Piscolt-Lutirie 46 |24 | 61 0.9 5503 (09 |28 6.7 | 6.1 01 |06
123 Piscolt-Lutirie 51.3[17 |11 02|17 0.5 2 |02 0.2 [10.6 1|37 0.5
124 Piscolt-Lutarie 56.6| 69| 8 5203 |08 1.1 0.6 99| 5 5 0.6
125 Piscolt-Lutirie 49.712 | 3.4 1 1 o1 15176 (12 | 01 [01 |15
126 Piscolt-Lutérie 47.7 [18.4|11.3]03 | 13 03] 05 03 05] 97| 87 01 09
127 Piscolt-Lutarie 571 | 82| 45 0.9 0.2 11 0.7 |05 0.2] 82(156| 25|01 |02
128 Piscolt-Lutirie 453| 82| 7.2 1.6 13 0.6 |06 28.2] 1.6| 2.2| 2.5 01 06
129 Piscolt-Lutarie 541| 57| 81]03 | 0.5 1.9 03 [ 11 13.5 141 01 03
130| Piscolt-Lutarie 612| 85| 55 1.5 1.5 1.8 03 |06 9.4 94 0.3
131 Piscolt-Lutérie 52.7[11.9| 9.1 0.5 41]05[03 |05 0.8]106| 73| 1.3 0.4
132| Piscolt-Lutarie 63 | 3 | 76/01]09 03 | 09 21 [11.8 103
134| Piscolt-Lutarie 47.2[12.7 107 0.6 01 | 3.1 0.6 163 | 7.9 01 |07
135| Piscolt-Lutarie 51.7113.8| 9.8(/0.1 | 6.7 0.8 0.8 | 0.3 84| 76
136 Piscolt-Lutarie 49 |13 | 7.8 13 1.9 3.5[13.7] 94 01 ]03
137 | Piscolt-Lutérie 585| 9 | 85/03 |28 |01 0.8 0.6 | 0.8 03147 3.4 0.2
138| Capleni-Drumul 47 | 77] 64 0.6 0.6 03 [15.4[11.3 ] 01[103] 0.3
139| Capleni-Drumul 61.5| 77| 44 1.5 0.5 03 ]05[12.9] 13| 05| 838 0.1
140| Capleni-Drumul 471 68| 7 1.6 0.3 08 | 27| 49|21 71 0.3 | 0.4
141 | Capleni-Drumul 67 | 71| 77 0.3 0.3 13 71| 57| 34 0.1
142| Capleni-Drumul 653| 07| 2.4 0.3 0.3 59164 | 87
143 | Chiscareni XIV 61.6/10.8| 56|03 | 0.9 15| 1.5 ] 7.7 [10
144 Chiscareni XIV 60.710.7 | 12.3 2.1 38|08 (0.5 |03 0.5] 7.2 1.1
145 | Bumbita 54.5[20.7 | 131 1.8 |05 01 [13[03[05][05 1 ] 18]39
146 | Bumbata 64.4|11.5 | 11.8 2.6 23 03 |13 03] 03] 49 0.3
147 | Gaureni 68.7| 85| 9.5 1.7 0.7 1 14] 24| 44|17
148| Gaureni 659 52| 3.7 1.2 0.9 | 0.3 19.1 2.5 0.9 0.3
Tab. 2. Mineral and petrographic composition of the samples. Value in percentage.




270 KADROW — RAUBA-BUKOWSKA: The selection of ceramic raw material ...

Granulometric analysis measuring the grain diameter of crystal grains and clay clasts
(Quinn 2013) were made for microscopic images of the thin sections. The length of section
grains (500-1000 grains) in the picture was calculated using script in the MATLAB R2007b
software applied to automatic image analysis. The calculation was made within the following
ranges: 0.002-0.02 mm, 0.02-0.05 mm, 0.05-0.1 mm, 0.1-0.2 mm, 0.2-0.5 mm, 0.5-1 mm,
1-2 mm and & > 2 mm. The analysis was based on the classification proposed by the Polish
Society of Soil Science (Polskie Towarzystwo Gleboznawcze 2009). The samples were
grouped according to hierarchical cluster analysis with the MATLAB R2007b software
(cf. also Koztowski et al. 2014, 55-60). Factor analysis (with the STATISTICA software)
was additionally used for the same purpose. The examination started with mineralogical-
petrographic composition and the following components was chosen for cluster and factor
analysis: content of grains of silty fraction, quartz grains (>0.02 mm), clay clasts, grog, mica
group minerals and organic material, presence of rounded grains, presence of angular frag-
ments of rocks.

The raw materials

The analysed areas (fig. 1) are dominated by loess, particularly in the uplands, often settled
by Danubian communities in the Neolithic. The loess soil covers Miocene sediments in many
places, which is typical not only of Malopolska (Little Poland). Miocene and silty clays
have often been identified as the raw material used in the production of ceramic vessels.
Miocene clays are easy to identify, while the reverse is true of alluvial deposits, more vari-
ed in composition, usually combining such sediments as the substratum of river valleys
(Miocene clay in this case), sediments cut by river valleys (loess soil) or detritus material
flowing along with rivers (Jurassic material in this case).The alluvial sediments are mostly
dominated by silty fraction of quartz and particles of flint, chalcedony and micrite (lime mud;
cf. Koztowski et al. 2014, 52-53).

Miocene heavy marine clay, with characteristic relics of plankton, volcanic glass and
glauconite, seems to have been commonly used in pottery production. Other kinds of raw
material include Holocene alluvial clay, containing grains of crushed flint and fragments of
Carpathian flysch rocks, and — in fine ceramics — loess-like sediment. Moreover, calcium
carbonate and calcium phosphate rich sediments have been recorded in some cases, e.g.
in LBK pottery deposited in caves (cf. Czekaj-Zastawny et al. 2017, fig. 5).

All those types of raw material were altered while being prepared for the production of
ceramics. The original composition changed in the course of storing, mixing and kneading
the clay, which may now complicate the identification of the raw material used in the pro-
duction (cf. Czekaj-Zastawny et al. 2017).

In the northern part of the Great Hungarian Plain, two kinds of clay can be distinguished.
The first one, characteristic of the Zemplin area, is very silty with fine material, a significant
content of muscovite and grains of feldspars. The second kind, typical of the Sari§ region,
has a lower content of quartz and muscovite, and its grains are coarser in size (Koztowski et al.
2014; Czekaj-Zastawny et al. 2017). This division corresponds with two types of ceramic
paste.



Archeologické rozhledy LXIX-2017 271

The technological types of ceramics of the LBK, the MC and the L-VC
in Matopolska

The analysis made previously has identified the basic technological and mineralogical types
of the LBK ceramics in south-eastern Poland. The first and second technological type,
recorded in fine ornamented ceramics, is characterized by well sorted and mixed clay,
sometimes containing an organic admixture. The third and fourth types are characteristic
of cooking and storage ceramics. Cooking ceramics, medium-walled, were made of silty or
heavy clay with sand and an organic admixture, while storage ceramics were made of poor-
ly mixed heterogeneous clay with an admixture of organic material, sometimes with grog
(cf. Rauba-Bukowska et al. 2007).

The MC ceramics from Rozbdrz 42 in eastern Matopolska are usually made of well pre-
pared homogenous mass with no mineral intentional admixture. Makers of coarse pottery
tended to use ceramic paste with grog temper (Kadrow — Rauba-Bukowska 2016).

The MC ceramics from Targowisko 10-11 in western Malopolska are made of various
raw materials, usually of clay with grains of sedimentary rock from Carpathian flysch
(Rauba-Bukowska 2014b; Kadrow — Rauba-Bukowska 2016).

There are slight differences between the MC ceramics recovered from those two sites.
At Targowisko 10-11, the way of clay preparing based on ceramic mass with grog and sand
temper predominates. At Rozbdrz 42, well-sorted clay is frequent, though grog temper
was used in the production of coarse pottery. There is no intentional mineral admixture
(Kadrow — Rauba-Bukowska 2016, fig. 4).

Two types of ceramic fabric used in the production of the L-VC ceramics have been
identified at Swierszczéw 3 in eastern Matopolska (fig. 1: 7). The first, more common, type
is characterized by the use of heavy clay (very small content of silty fraction) in which
numerous rounded quartz and feldspars grains are visible; the mass also contains grog frag-
ments and intraclasts of unmixed clay. That type of mass has many planar voids and cracks,
probably because the vessels were shaped out of too wet heavy clay. The second type of the
ceramic paste in the L-VC pottery is silty clay with grog temper.

Similar results have been obtained in the technological analysis of ceramics from Modl-
nica 5 in western Matopolska, dated to the same period (fig. I: I; cf. Rauba-Bukowska 2011,
568-573, pl. XXII-XXXI).

The petrographic groups of ceramics in the northern part
of the Great Hungarian Plain

The ceramics produced in the late phase of the Stracevo-Crig culture can be divided into
coarse and fine varieties. The coarse vessels (e.g. sample no 104, cf. fab. 2) are made of clay
with an admixture of sandy fraction, while the fine items (e.g. samples no 102; cf. tab. 2)
are shaped out of fine-grained clay, sometimes with an admixture of bigger grains of vol-
canic rock. The analysis has shown that the raw material was prepared in the same way.
The paste consisted of fine-grained clay with numerous coarser grains of minerals, mostly
quartz and feldspars, sometimes flint, and fragments of volcanic or metamorphic rock, with
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Fig. 3. Factor analysis of LBK pottery features from Krakéw — Nowa Huta — Mogita 62; 1 — pre-music note
phase (l); 2 — music note phase (ll), 3 — Zeliezovce phase (lII).

an organic admixture and with no grog temper. The samples differ slightly in their content
of specific minerals and rocks.

The ceramics from Tagnad (fig. 1: 14) are made of fine-grained silty clay with a sig-
nificant amount of coarse clastic material. The analysed samples contain quartz, feldspars
(c. 0.5 mm) and fragments of metamorphic rock (c. 0.1-0.2 mm).

The mass of clay in the ceramics from Calinesti (fig. 1 17) is fine-grained, too, though
it has a lower content of coarse clastic material. The analysis of the samples has also iden-
tified quite numerous fragments of volcanic rock, quartz and feldspars.

The ceramics from Homorodul (fig. 1: 15) are made of fine-grained clay with a signifi-
cant amount of non-plastic inclusions. The analysis has recorded angular grains of feldspars,
quartz, polycrystalline quartz, flint, fragments of metamorphic rock, fine grains of amphi-
boles and sometimes rutile (c. 0.1 mm).

The pottery produced by the Tiszadob-KapuSany group of the middle ALPC is charac-
terized by fine-grained ceramic paste with a small organic admixture. Its mineralogical com-
position includes fragments of metamorphic rock — micaschists (Rauba-Bukowska 2014a).

The ceramic mass used by the Biikk culture, an element of the younger ALPC, is dis-
tinctly fine-grained, pure and very dense. Characteristic elements are difficult to find in that
silty type of clay, but the fine-grained mass contains small grains of feldspars, mica flakes
and heavy minerals (Rauba-Bukowska 2014a).

The content of clay minerals in the material used in the production of ceramics by the
Tiszadob-KapuSany and the Biikk cultures ranges between 35 % and 72 %; that of quartz —
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Fig. 4. Frequency plot of grog (chamotte) and organic admixture in LBK and ALPC pottery; a — organic
admixture, b — grog (chamotte) admixture; 1 — LBK, phase I; 2 — LBK, phase II; 3 — LBK, phase IlI; 4 — ALPC.

between 18 % and 48 %. The entire ceramics are made of fine-grained and well sorted mass
of clay with no admixture of coarser non-plastic inclusions; organic material is very rare.
A number of the vessels are made of silty clay with a small content of feldspars; some are
enriched with muscovite (Czekaj-Zastawny — Rauba-Bukowska 2014; Czekaj-Zastawny
et al. 2017).

The Pigcolt group of the ALPC (fig. 1: 12, 13, 16) used two types of ceramic fabric, with
the first type additionally divided into two subtypes. The mass in subtype 1a is fine-grained,
with a small amount of quartz pellet and with numerous particles of an organic admixture.
The mass in subtype 1b has a considerable amount of quartz pellet with a large organic admix-
ture. The second type of the mass contains grog temper and usually no organic fragments.

The ceramics produced by the post-ALPC Iclod group are made of homogeneous fine-
grained silty clay with grog temper. The mass contains no organic fragments, which makes
the Iclod ceramics different from the previously described vessels produced by the Piscolt

group.

Concluding remarks

Through the conducted research we managed to achieve several goals assumed in the intro-
duction of this article. The reconstruction of the rules governing the selection of ceramic
raw material and considering certain technological aspects of the production of ceramic
vessels in LBK and younger Danubian cultures allowed us to formulate some conclusion
about the development of Neolithic communities in the south-eastern part of Poland and east
of Carpathians.

a) The evolution of the LBK ceramics

The unpublished petrographic analysis of pottery from Site 62 in Nowa Huta-Mogita,
which has been dated to every phase of the LBK (figs. / and 2), identified the basic trends
in the evolution in clay preparation (figs. 3 and 4).
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Fig. 5. Cluster hierarchical analysis of LBK pottery samples from Targowisko 10-11, Rozbérz 42 and from
sites in Moldova (Romania and Republic of Moldova) in the form of dendrograms.

The content of organic material in the ceramic fabric used by the LBK changed with
time and depended on the type of pottery. It has been recorded in 90 % of the analysed
ceramic fragments dating from phase I (e.g. at Site 2 in Zagorze; fig. 1: 3); in 53 % of fine
pottery and 97 % of coarse pottery in the classic phase (II); in 37 % of fine pottery and 75 %
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of coarse pottery in the late phase (III). In the younger (IIT) phase of the LBK, the content
of silty raw material increased in comparison to phases I and II. Statistically, the ceramics
from the younger (III) phase of the LBK became similar to the ALPC ceramics (fig. 4; cf.
Czekaj-Zastawny et al. 2017).

The ceramic material from other multi-stage sites in Malopolska (fig. 1: 2-6), as well
as from eastern Romania (fig. 1: 18-20, 24-26) and from Moldova (fig. 1: 21-23) confirms
the developmental trend in the clay preparation of the LBK ceramics reconstructed in the
analysis of the material from Nowa Huta-Mogita 62 (fig. 1. 2).

b) The influence of the ALPC on the evolution of the LBK pottery in Matopolska

One determinant of the technological changes in the LBK ceramics in Matopolska,
especially in its late phase, was the adaptation of Transcarpathian influences of the ALPC in
the LBK environment in Matopolska (cf. Kaczanowska — Godtowska 2009; Koztowski et al.
2014; Czekaj-Zastawny et al. 2017).

The analysis of the ceramics from Site 17 in Brzezie has helped to distinguish imported
vessels from the ALPC area from vessels which were produced locally, but which imitated
the southern patterns (Rauba-Bukowska 2014a; Czekaj-Zastawny — Rauba-Bukowska 2014).

Those two kinds of ceramics differ primarily in the type of raw material used in their
production, although both groups are made of silty clay. In the imported pottery, the average
content of quartz amounts to 33 %, while the content of clay minerals is 51 %. Similarly,
the pottery recovered from Brzezie 17 has the average content of quartz equalling 26 % and
the average content of clay minerals equalling 67 %. The most striking difference, however,
consists in the content of muscovite and feldspars. In the imported ceramics, the content
of muscovite is 3.8 %, and that of feldspars is 4 %, while the imitations and the locally
produced pottery have the contents amounting to 0.8 % and 0.4 %, respectively. The quan-
tity of organic material in both kinds of ceramics is similarly very low. However, the locally
produced pottery more often includes organic temper, destroyed to a greater or lesser extent
(Czekaj-Zastawny — Rauba-Bukowska 2014; Czekaj-Zastawny et al. 2017).

The development of the LBK, phases I to III, was marked by the following trends:
(1) the increasing use of silty clay; (2) the decreasing use of organic material as an admixture;
(3) the use of grog in the mass of clay toward the end of the LBK evolution. The evolutio-
nary changes in the LBK ceramics resulted mostly from intensifying contacts with the ALPC.

¢) The technology of the LBK ceramics east of the Carpathians

The LBK ceramics from eastern Romania and Moldova differ considerably from the
ceramics of the late Starcevo-Cris culture, of the Piscolt group within the ALPC and of the
post-Linear Iclod group in north-western Romania. Moreover, the vessels show no clear
relationships with the post-Linear cultural units in Matopolska (the MC and the L-VC).
However, the technology of the pottery is reminiscent of the LBK ceramic assemblages
from Targowisko 10-11 (phases I and II; cf. Rauba-Bukowska 2014b) and Rozb6rz 42
(phase III).

The LBK ceramic assemblages from Malopolska (fig. 1: 5, 6), eastern Romania and
Moldavia (fig. 1: 18-26) have been subjected to hierarchical cluster analysis (fig. 5) with
the MatLab programme. Eight traits have been examined: the content of silty fraction,
coarser clastic material, clay clasts and micaceous minerals (muscovite, biotite) and also —
as intentional admixture, presence of rounded grains, presence of larger angular fragments
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of rocks and presence of grog. This qualities describe both: the choice of appropriate raw
material and admixture which has been used to the clay. The quantities of the minerals
have been ascribed to four categories: 1) absence; 2) small amount; 3) average amount;
4) large amount. The resulting dendrogram (fig. 5) illustrates close affinity of the discussed
ceramic assemblages.

The dendrogram corroborates the widely accepted thesis that eastern Romania, Moldova
and the adjacent parts of Ukraine (the Dniester basin) were settled by the LBK population
from Matopolska at the beginning of phase II (cf. Koztowski 1985; Larina 1999; Debiec
2012, etc.). The ceramics from the eastern areas show no stylistic features of the Zelie-
zovce phase (IIT). Consequently, some researchers (e.g. Larina 1999) conclude that LBK
settlement in the Seret, the Prut and the Dniester basins was limited to phase II of the LBK.
Since those areas have provided no ceramics whose technology would be related closely to
phase II of the Matopolska LBK, the culture seems to have lasted much longer, even though
no traces of the Zeliezovce style have been recorded (Kozfowski 1985; Debiec 2012).

d) The culture change at the turn of the LBK and the MC in Matopolska

The cultural change at the turn of the LBK and the MC has already been discussed else-
where in the context of the developmental trends traced in the technology of ceramics
(Kadrow — Rauba-Bukowska 2016). Two sites, Targowisko 10-11 in western Matopolska
(fig. 1: 5) and Rozbdrz 42 in eastern Matopolska (fig. 1: 6), have provided series of samples
for comparison, with classic MC pottery recorded at both locations. Targowisko 10—11 was
dominated by ceramics dated to the music-note phase (II) (cf. Rauba-Bukowska 2014b),
while Rozb6rz 42 mostly contained items from the Zeliezovce phase (III) of the LBK.

The LBK ceramics from Rozbérz nad Targowisko differ considerably, which is due in
part to their originating in various phases of the LBK evolution. The material from Targo-
wisko 10-11 continues the older LBK traditions, as shown by the raw material used and the
method of preparing the mass of clay. Potters at Targowisko 10—11 added an organic admix-
ture to the mass and used unsorted clay with natural grains of various size. In Rozb6rz 42,
a well sorted mass was mostly used without an organic admixture, in the same way as in some
ALPC traditions. Additionally, the ceramic mass of the LBK coarse pottery in Rozb6rz 42
contained lumps of dry clay (Kadrow — Rauba-Bukowska 2016).

The LBK and MC ceramics from Rozb6rz show essential similarities, especially as regards
the raw material. Local potters mostly used well prepared homogenous mass of clay with no
admixture. Certain differences can be observed in the coarse pottery. The mass of clay in the
LBK items has no organic admixture, while the MC vessels are made of ceramic mass with
grog temper.

The results of the technological analysis mentioned above confirm the hypothesis
(based on other grounds; cf. Kadrow 1990b, 59-63; Kadrow — Zakoscielna 2000, 241-244;
Kadrow 2006) that the MC originated in eastern Malopolska, as proven by the technological
similarity of the LBK and MC ceramics in Rozbdrz 42. The new archaeological culture
spread subsequently to the other areas of Matopolska from the eastern part of the region
(Kadrow — Rauba-Bukowska 2016). Moreover, the similarity between the ceramics pro-
duced by the MC and by the late LBK is greater than the similarity between the products
of the MC and those of the Iclod group, a post-ALPC cultural unit from the north-eastern
Carpathian Basin.
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Fig. 6. Factor analysis of MC (Rozbérz 42) and L-VC (Swierszczéw 3) pottery samples.

e) The culture change at the turn of the MC and the L-VC

Comparison of the MC ceramics with the L-VC ceramics (fig. 6) shows that the tenden-
cies present already in the MC were continued and developed in the selection of the raw
material and in the preparation of the mass of clay in the latter cultural unit. Changes in
various elements of material culture, such as metallurgy, flint working or funeral rites,
indicate that the population succumbed gradually to external influences. The influences,
however, were mainly noticeable in the classic phase and they reached their highest point
in the late phase of the L-VC. The early phase was dominated by local elements that conti-
nued the local MC traits, which points to the indigenous origin of the L-VC (Kadrow 2016,
30-33).

As it has been argued in the preceding sections of this paper, the tendency discernible
at the turn of the MC and the L-VC may be considered as the culmination of a long process
of change in the technology of ceramics in Matopolska from the early Neolithic to the early
Eneolithic periods. The process was local in character, though it was also shaped by external
factors, especially by the ALPC affecting the production of ceramics in the late phase (III)
of the LBK in south-eastern Poland.

The change consisted in the gradually decreasing content of organic admixture, still dis-
cernible in some of the MC ceramics, and in the increasing content of grog (fig. 7), which
was used sporadically in the late LBK and became the dominant temper in the L-VC. The
technology of production was less and less frequently adjusted to particular categories of
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Fig. 7. Frequency plot of grog
(chamotte) and organic admix-
ture in LBK, MC and L-VC pot-
tery in Matopolska; a — organic
admixture, b — grog (chamotte)
admixture; 1 — LBK, phase Ill;
2-MG; 3 -L-VC.
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vessels. The LBK still distinguished clearly the technological categories of serving vessels,
cooking vessels and storage vessels, while in the MC, fine ceramics were technologically
different from coarse ceramics. The L-VC, however, made no technological distinctions
between the types of pottery which served different purposes.
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From sherds to potters:
the contribution of techno-morphological approaches
to understanding the British Neolithic

Od stiepl k hrn¢ifram
Pfispévek techno-morfologického pfistupu k chapani britského neolitu

Héléne Pioffet - Vincent Ard

The British Neolithic transition, occurring around 4000 BC, at least one millennium after the continental
part of Northwest Europe, is still subject to important debate these days. Various studies suggest that the
Neolithic start involved farming immigrants from various parts of the Continent. However, ceramics of the
Early Neolithic of Britain became increasingly distinct from their Continental roots, particularly in the
Southwest and Southeast of England. We recently completed two important projects, one on Early Neolithic
British and Irish pottery and the other on Peterborough Ware, integrating a new way of considering these
early productions through a technological approach and the observation of various steps of the chaine
opératoire. This paper is the opportunity to present preliminary results which shed a new light on the evo-
lution of pottery wares during the fourth millennium BC in Southern Britain. It specifically highlights strong
connections between Early Neolithic and Middle Neolithic pottery, in terms of style, but above in terms
of manufacturing techniques.

Early Neolithic — Middle Neolithic — chaine opératoire — pottery — manufacturing techniques — decorative
grammar — British islands

Prechod k neolitu v Britdnii, ktery se odehrdl kolem 4000 BC, nejméné o jedno tisicileti pozdéji neZ v kon-
tinentdlni cdsti severozdpadni Evropy, je v soucasnosti stdle predmétem diskusi. Riizné studie pripoustéji
mySlenku, Ze zacdtek neolitu byl spojeny se zemédélci — imigranty z riiznych Cdsti kontinentdlni Evropy.
Keramika britského casného neolitu se nicméné s casem stdle vice odliSovala od svych kontinentdlnich kore-
nii, a to zejména na jihozdpadé a jihovychodé Anglie. V neddvné dobé se podarilo realizovat dva projekty,
Jjeden zaméreny na casné neolitickou britskou a irskou keramiku, druhy zacileny na keramickou tradici
Peterborough. Technologickym pristupem a studiem jednotlivych krokii (chaine opératoire) oba projekty
prispély k novému pohledu na tyto casné tradice. Tento cldnek prezentuje predbéziné vysledky, které vrhaji
nové sveétlo na vyvoj keramickych tradici v priibéhu 4. tisicileti BC v jizni Britdnii. Zdiiraziiuje souvislost
mezi ¢asné neolitickou a stiedoneolitickou keramikou co do stylu a hlavné vyrobnich technik.

Casny neolit — stfedni neolit — chaine opératoire — keramika — vyrobni techniky — vyzdoba — Britské ostrovy

1. Introduction

From the beginning of the 4t millennium BC onwards, a shift in subsistence economy
spread throughout Britain and Ireland. During the same period, on the Continent, the tran-
sition to Neolithic economy seems to be completed, approximately a millennium earlier,
everywhere but in Northern Europe. The beginning of this millennium shows distinct
transformations on miscellaneous aspects of culture such as the development of fortified
enclosures (numerous in Northern France and Southern Belgium), the increase of trade,
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particularly through exploitation of flint mines, and above all an outburst of various cultural
and material traditions. Nevertheless, the shift to the Neolithic is far more gradual in the
Northern part of Europe with a very slow adoption of an agricultural economy by hunter-
gatherers. The slow shift to the Neolithic economy in Britain is the very core of this paper,
with help of a strong cultural landmark: pottery wares.

In previous research, stylistic studies were made on pottery productions, allowing con-
frontations with continental material that would help identifying contacts accounting for
the transition. Yet this method rapidly reaches its limits when applied alone. Here, a new
approach had to be found to highlight links or, on the contrary, breaches between continen-
tal and insular productions. This new approach integrated stylistic characters observations
(carried out with an accurate analysis grid) as well as technical characters relying on
a chaine opératoire analysis. Indeed these analyses encompass the potters’ knowledge and
know-how, but can also reflect their social and cultural environment (Roux — Courty 2007,
Roux 2010). The technical traits studied here can therefore be understood as the action of man
on matter (Lemonnier 1983). This work questioned new elements of this major transition,
particularly regarding cognitive movements and transfers from the continent to Britain.

Numerous discussions dealt with the fact that the beginning of the Neolithic could be
divided into two phases: an Earlier Neolithic, spreading from c. 4000 cal BC to c. 3700 cal
BC, and an Early Neolithic spreading from c. 3700 cal BC to c. 3300 cal BC (Whittle 1977).
This Ph.D. project reassessed a division between two phases during which different situa-
tions are observed. During the first phase, the results obtained shed a new light on two wide
areas appearing in the first centuries of the Neolithic (between c. 4000 and 3700/3650 cal BC),
on the Atlantic facade and western Channel on the one hand, and on the North Sea facade
and eastern Channel on the other hand. These areas showed that transition modalities were
divergent from one area to the other. Later, pottery productions seem to find a regional
basis, developing elaborate decorative patterns, probably used as a means of recognition.
Interestingly, these productions seem to rely on the same stylistic codes that are used in
the recognition process afterwards, highlighting the gradual emphasis on know-how trans-
mission, through more and more significant exchange network. Hence one can legitimately
wonder what the impacts of pottery are, in terms of cultural identity development.

The following presentation aims to give an insight into this second phase, taking the
example of East Anglian and South East pottery (fig. /). It is indeed from this second phase
that the techno-morphological characteristics of pottery start to clearly be developed and
make more sense in terms of an outburst of cultural identity.

2. East Anglian pottery:
an insight in the Early Neolithic cultural identity

Relying on our research work, a regional synthesis combining and comparing these data can
be suggested, although the similarities between pottery materials have already pointed out
(Garrow et al. 2006). In both cases, pits revealed successive fills containing archaeological
material. The point in selecting these two sites is all the more interesting as they are very
much alike in type and the material represented is more or less the same. The archaeolo-
gical contexts are identical as the material comes from fills of clustered pits. On both sites,
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Fig. 1. Distribution map of sites mentioned in the text.

chrono-stratigraphic relations are rather arduous to understand, unless some pits recut others.
Only absolute dating is then useful to better understand the site history.

2.1. Kilverstone

The site of Kilverstone, located in the Breckland Forest Soils, encompasses several occu-
pations from the Early Neolithic to Modern periods. The excavation (Garrow et al. 2006)
followed survey and test pits that had uncovered pit clusters and a knapping area (Garrow
2000). According to the authors, some clues suggest rapid pit filling. Firstly, material is
trapped in the filling layer, coming from a primary deposit. Moreover, refitting between
material from pits belonging to the same clusters and pits cuttings made the authors think of
pit filling up in short time lapse. Yet, if unique fillings may be clues for a short-time use of
each pit, it seems a little more problematic to assess the lifespan of pits. Material in the pit
fills provided dating, that could, most of the time, be associated to pottery. A model was put
forward (Whittle et al. 2011) for pit usage between 3725-3525 cal BC and 3625-3320 cal BC
(95 % confidence).

Pottery from areas A and E were studied integrally. This came from 141 pits, corres-
ponding to 144 different contexts, the majority of which contained only one fill. Pits with
pottery were located in area A (within clusters S, T, U, W, X, Y, AA and BB), and in area E
(within clusters A to R). Kilverstone Early Neolithic pottery material was studied integrally.
The entire collection had already been studied (Knight 2006), yet it showed great potential,
particularly for technological observations, that are presented here (tab. I).

Kilverstone pottery was studied according to a specific methodology integrating aest-
hetical and technological observations. This paper illustrates how these two types of obser-
vations are interconnected, first by looking at the process of chaines opératoires, leading
to the identification of specific assemblages.
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Site Sherds quantity | Minimum number of individuals
Kilverstone 2392 215
Hurst Fen 754 138

Tab. 1. Material selected on Kilverstone and Hurst Fen.

2.2. Hurst Fen

Hurst Fen (Clark 1960) is located on Mildenhall parish, Suffolk, about twenty kilometres
South West of Kilverstone site. It is situated 2 kilometres from the closest river, the Lark river.
It was discovered in 1954 by Lady G. Briscoe, who labelled it as part of the East Anglian
group. Following this discovery, Clark ran several excavation campaigns in 1954, 1957
and 1958.

The Hurst Fen excavation being rather ancient, little information could be exploited
from it. The site was excavated through a large window, opened on a region containing pit
clusters as well as a ditch running through the site from North West to South East. 200 pits
were exposed (in comparison to the 226 pits from Kilverstone). Clark (1960) interpreted
these pit clusters as means to store cereals, in relation to different households. A more recent
explanation by Pollard (1999) proposes the central cluster as he works of an initial commu-
nity, while the surrounding clusters would be linked to later installations. It could therefore
be interpreted as long-term clustering. Hurst Fen raises the same interpretation issues as
Kilverstone regarding the contexts, specifically the first and second deposits and the pit
lifespan. Very little information is given regarding the various fills contained in the pits.
The author suggested that several pits could be in use at the same time. The excavation
uncovered a large amount of archaeological material. The pottery sample selected comes
from 31 pits, among which 24 are located in the northern part of the site.

Only a sample of the Hurst Fen collection was studied (fab. I), and comes from 31 of
200 pits excavated on the site, 24 of which were located in the northern part of the site.
A corpus of 754 sherds, i.e. 138 MNI were studied. The choice was made to sample the
collection as the remaining material was too fragmentary to be studied.

2.3. The Mildenhall style

A great morpho-stylistic homogeneity was noticed between these two East Anglian
ensembles. Numerous common characteristics were recorded. This style comprises for one
part vessels with prominent curves, for another part vessels with sharp carinations or shal-
low carinations, and for a last part vessels with simple profiles.

Even though chronological elements are rather difficult to obtain, the presence of all these
characteristics in both Kilverstone and Hurst Fen assemblages suggest similar production
on both sites.

The decorative patterns study on both ensembles first highlight a great number of simi-
larities: decorations cover identical zones on the vessels, i.e. the rim, exterior neck and
under maximal diameter. Yet the position variability is greater in the Kilverstone ensemble.
This observation pairs with the greater variability of patterns in this ensemble, even though
the same basis can be found on both ensembles. Therefore, one can assume that the decora-
tive grammar is far more developed on the Kilverstone ensemble (fig. 2).



Archeologické rozhledy LXIX-2017 285

Y i

! \\\\\\\\\\\k\\\\\\\\\\\\\\«\\\«
/1 . T
/SANTI MWW

NN

T O0 1  TY 558598 88868 88T S 68

3 [ Y T T T =

Fig. 2. Synthesis of both East Anglian corpora. 1: common profiles. 2: decorations observed on Kilverstone
pottery. 3: decorations observed on Hurst Fen pottery.

It was moreover shown that these vessels with more complex decorative grammar
(Pioffet 2014) were only located on one part of the site. The development of those specific
types of decoration seems therefore to be a major discrimination point between the two
sites.
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3. Methodology

The study methodology specificity is that it attempted to analyze in an integrated approach
the structure of chaines opératoires whilst working with highly fragmented material.

The first studies on the subject of chaines opératoires come from the model developed
by Leroi-Gourhan (1965) for lithic studies, in reaction to studies of material initially focused
on mere classifications. In lithic and pottery studies, the idea was therefore to look more
accurately at chaines opératoires. Yet this approach raises issues, as the number of defini-
tions is rather important (Desrosiers 1991). Moreover the notion of chaine opératoire can
apply not only to pottery and lithics but also to other fields of investigations (Balfet 1991).
In all definitions formulated, a convergence point can be highlighted: one is always confron-
ted with raw material processed into a finished product (Desrosiers 1991). Leroi-Gourhan
(1964, 164) asserted that “the technique is both movement and tool, organized in a chain
following a specific rule that gives to the process its stability but also its flexibility”.
According to him, a chaine opératoire is made of technical facts, for which operations,
articulated chain links, aim at a precise target. Those links are meaningful only when taken
as a whole (Balfet 1975). The study of a chaine opératoire thus consists in studying all sta-
ges that compose its links. Yet this task can be arduous when it comes to studying archa-
eological material. Reconstructing full chaines opératoires is not manageable with such
fragmentary archaeological material, considering the preservation state of material as well
as the lack of information regarding some specific stages of chaines opératoires, that would
be available when working on ethno-archaeological projects (such as conception stages,
raw clay full preparation, firing complete management, etc.). Still, some stages were avail-
able for study, allowing to tackle the potters’ technical knowledge and background, and to
pinpoint exchanges, transfers, adaptations or else modifications of techniques from one pro-
duction to another. These stages are the preparation of fabric, the construction of vessels
(comprising a first forming stage of the vessel and a second shaping, almost reaching the
final shape of the vessel), the surface treatments performed on the pottery, the decoration
techniques applied and finally the firing stage.

The input of such a study is therefore highly conditioned by the material preservation
state as most of the time, only upper parts of vessels are available for study.

4. Investigating the chaines opératoires

4.1. Preparation of fabric

The preparation of fabric at Kilverstone consisted in macroscopic observations regarding
temper addition. Some observations had already been provided, based on thin-sectioning
(Sibbesson 2011). Yet a macroscopic study can bring information regarding the potter’s work
and preparation of raw clay (tab. 2). Fabrics tend to show similar preparation, particularly
concerning the type of temper and its size (most of the time in a range of 0.2 to 4mm) mixed
with the matrix. Nonetheless, the quantity of temper varies; the most frequently observed
fabric (72 individuals) comprised a frequency of 20 % of temper. According to Matthew et al.
(1991) descriptive guideline, it appears that potters would not show great care in sorting
inclusions as the range of temper is rather wide.
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Site Fabric Matrix Temper type Inclusions Ipclusions
number structure frequency (%) size (mm)
Kilverstone 1 layered flint, quartz, mica 7 2-4
2 layered flint, quartz, mica 15 0.2-4
3 even flint, mica 7 2-4
4 layered flint, shell, sand 7 0.2-4
5 layered flint, shell, sand 20 0.2-4
6 even flint, shell 7 0.2-4
7 layered shell 7 2-4
8 even sand 10 0.2-0.4
Hurst Fen 1 even flint, small gravel 7-10 0.5-4

Tab. 2. Fabrics characteristics recorded on Kilverstone and Hurst Fen corpora.

Only one fabric was observed among the Hurst Fen sample (tab. 2). This type of fabric
bears flint inclusions as well as small gravel (which size does not exceed 4 mm). It has to
be noted that flint addition seems to have a cultural function; it is indeed present in the
Kilverstone and the Hurst Fen ensembles.

4.2. Construction phase

Several individuals in the Kilverstone corpus bear key-elements to understand vessels
construction. Two of these were selected to illustrate these key-elements. Firstly, vessel
120 comprises first forming clues with presence of jointed elements, i.e. flat-sectioned coils
(fig. 3). The inflexion second shaping was probably made with modeling, as illustrated
with fingerprints on internal surface. The rim secondary shaping consists of clay addition
beneath the rim and, secondly, above. Very little care was taken during the rim equalizing
phase. The surface state bears unveiled inclusions, possibly due to wet-handed smoothing.

Vessel 180 is rather badly executed (fig. 4). Joint elements of even size show internally-
beveled coiled structure. The inflexion second shape seems to be modeled from the inside.
As well as for vessel 120, inclusions were revealed on the surface, suggesting wet-handed
smoothing. Finally, fluting is visible on external surface, and tends to show poor quality
polishing.

In the manner of observations performed on the two previous vessels, chaines opératoires
fragments were recorded and can be arranged in various groups (fig. 5; 6). On well-enough
preserved fragments of vessels, three main groups can be identified, starting with the pri-
mary forming construction techniques. The first group consists of internally-beveled coils;
the second shaping of bases and bellies being unfortunately unavailable. Yet the second
shaping of inflexions can be made either by modeling, modeling and clay addition on
internal surface to reinforce the inflexion or by clay addition on the exterior surface. Rim
secondary shaping techniques are variable: internal folding, external folding without or
with clay addition, or else by clay addition on top and beneath the rim sketch.

The second group corresponds to vessels firstly forming with flat-sectioned coils. Here
again, inflexion shaping varies between modeling only or with clay addition on internal
surface. The same techniques as for the first group are applied to make rim shapes.
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Fig. 3. Description of technical elements on vessel 120.
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Fig. 4. Description of technical elements on vessel 180.
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The third group is based on externally-beveled coiled vessels, showing same second
shaping techniques as before.

The other groups, depending on less well preserved vessels, only show chaines opé-
ratoires fragments from the second shaping stage (either from inflexion, on rim shaping).
The same techniques are here again displayed.

Vessels in the Hurst Fen ensemble bear variable technical elements. Some constructing
techniques were noticed, such as first forming built with flat-sectioned or internally-beveled
coils, inflexion shaping with external reinforcement, modelling or yet with help surface
treatment. Necks were built with flat-sectioned or internally-beveled coils. Rims were
shaped by adding clay on the edge or below the edge, and folding outwards, completed with
a final burnishing.

Constructing techniques seem to be, on both corpora, predominantly internally beveled
coils, or flat-sectioned coils (fig. 7: a.). Yet external bevels appear to be present only in
Kilverstone assemblages. Moreover inflexions second shapes can be done with help of dif-
ferent techniques: modeling, internal reinforcement and external reinforcement (only used
on Kilverstone assemblages; fig. 7: b.), the most recurrent one being the modeling. Rim
secondary shaping is performed with various techniques, of which only two are shared be-
tween the two corpora: clay addition on top and beneath it, and clay addition followed by
external folding (fig. 7: c.). It is to be noted that some techniques absent in Kilverstone are
practiced on Hurst Fen pottery: sole clay addition beneath the rim edge technique.

4.3. Surface treatment

All assemblages presented above for Kilverstone show the same types of treatments:
either fine horizontal burnishing striations, burnished clay with clay transfers on the surface,
burnishing fluting, mat surface without marks, or finally polished surfaces. These various
treatments, the most frequent of which are the burnished conditions, bring different types
of information. Firstly the surface conditions tend to show very little care taken into finish-
ing, leaving marks on surfaces. Then, it seems that different tools were used: shallow stri-
ations and mat surfaces suggest hand-smoothing, whereas fluting and deeper clay transfers
support the idea of wooden or bone tools. Finally, as Martineau (2010) demonstrated it,
surface treatments are applied during the drying first stages of the vessels, and depending
on when the gesture is performed, the resulting marks will differ, even of made by the same
tool. Therefore, if we consider the use of the potters’ hand, our personal experience has
shown that mat surface might be possibly the result of a wet hand on rather fresh surface,
unveiling small inclusions with the action of capillarity, while striations are drawn when
the pot surface has already started to dry. Considering the use of hard tools (wood or bone),
the clay transfer implies that the surface is still fairly soft, while the fluting happens later
in the drying process. Yet the difference between burnishing and polishing (as exposed by
Martineau 2010) lies, not in the choice of tools, but rather in an ill-chosen moment in the
drying process that leaves marks on the surface (burnishing).

Some contrasts are also visible on surface treatments applied between the assemblages
of both corpora (fig. 7: d.).The most frequent surface condition on Hurst Fen material is
a burnishing with clay transfer, present on all assemblages but one. On the opposite, some
surface conditions are scarce, even nonexistent. The burnishing with shallow striations,
particularly well represented on Hurst Fen material, is hardly present on Kilverstone
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pottery. Moreover, the polished surface unveiling small inclusions, illustrating the use of the
wet-hand technique, is only recorded for Hurst Fen pottery. An interesting consideration
can be brought thanks to surface conditions. All techniques recorded, on both corpora, tend
to show little care when it comes to work surfaces and make them even. Only one techni-
que out of six corresponds to polishing without any marks left, this cannot be interpreted
as a lack of skill (both polished and unpolished pottery having been made by potters with
identical knowledge). It can rather be an indicator of the function that the pot is firstly
destined to: most probably, not fit for neither display nor ritual use, and intended for storage
or cooking tasks.

4.4. Decoration techniques

Decorations of the Mildenhall style were deeply studied, particularly by Isobel Smith
(see for instance Smith 1956). Considering once again chaines opératoires, it is interesting
to know whether some particular decorative techniques are related to previous stages in
the pottery making. Thus, the most frequently used techniques on Kilverstone pottery, i.e.
fluting and fluting associated with impressions seem to be related with neither the vessel
first forming techniques, nor the inflexion shaping. Rather, it was noted that it is probably
related to rim shaping techniques, as these two decorative techniques appear on vessels that
have rims made with clay addition on top and beneath the rim. Moreover these two techni-
ques are also preferably applied on polished surfaces rather than burnished ones.

The different techniques used on the vessels, i.e. stab and drag, fingernails, perforations,
incisions, fluting and finally impressions have different spatial distribution on the site. For
instance, it was noted that incisions associated with fluting are typically located, in the
western part of area E (in clusters B, F, I, J and K); equally, the technique combining inci-
sions, fluting and round impressions, used for more elaborate patterns, is typically located
on the northern part of area E. This supports other observations previously made (Pioffet
2014, 260), concerning the distribution of decoration motifs: the more complicated patterns
are located on the northern part of area E, while the less complicated patterns are located
in the southern part of area A.

Mildenhall patterns show variability; it was already exposed in previous research (see
for instance Smith 1956; Clark 1960), and most recently compared between Kilverstone
and Hurst Fen (Pioffet 2014). It appears that decoration techniques are shared between both
corpora, stating the differences in the degree of pattern complexity (fig. 8).

Nonetheless, the techniques used are similar between the two corpora, so are the types
of tools. They consist of most basic equipment: vegetal tools (wooden sticks?), and pos-
sibly sharp tools such as flint. Exceptions have yet to be underlined: stone and bird bone
impressions seem to be applied only on Hurst Fen pottery.

4.5. Firing

Observations on firing (according to colour observations Martineau — Petrequin 1999)
tend to show a higher quantity of homogeneously fired vessels on both sites (from surfaces
to core; phase V). This allows to think that firing is generally mastered, and that external
aspect and colours (brownish range of colours) are looked for. There does not seem to be
any specific distribution depending on groups or pit clusters.
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5. Looking at technological assemblages

The pottery presented above actually gathered techniques starting from the first forming
stages, allowing to tackle techniques still available and visible. Yet this does not suffice to
identify the presence of different productions: the variable second shaping, surface treat-
ments as well as decoration techniques are almost equally represented in each group, not
necessarily highlighting know-how homogeneity or heterogeneity. Hence, assemblages
were suggested, this time based on the most recurrent technical traits between vessels.

5.1. Description of assemblages

Three assemblages were recorded among the Kilverstone corpus (fig. 9). The main ele-
ments used to identify these assemblages are vessel construction and surface treatment.
The first assemblage corresponds to a neck first forming and second shaping made with
internal beveled, external beveled or flat-sectioned coils, rim shaping with clay addition on
and beneath the rim, inflexion shaping with internal modeling with internal reinforcement
and external modeling. Finally surface treatments are recorded: burnishing and polishing.

The second assemblage is marked with neck first forming and second shaping with inter-
nal beveled, external beveled or flat-sectioned coils, inflexion second shaping with internal
modeling, rim shaping with clay addition on the rim and external folding, surface treatment
with burnishing and polishing.

The third assemblage, far more modest, corresponds to vessels made with first forming
and second shaping with internal-beveled coiling, inflexion second shaping with internal
or external reinforcement and modeling, rim shaping with internal folding and finally sur-
face treatment with burnishing.

These three technical assemblages show main variations regarding rim shaping tech-
nique, suggesting a fairly close common background between them. But they also reveal
various productions.

If it is hard to assume relative chronology between these assemblages on the Kilverstone
site, specific distribution can be noted for each of them. First of all, they are predominantly
present in area E: only 9 % of assemblage A1 is present in area A, 4 % of assemblage A2
and none of assemblage A3. Moreover two zones in area E can be distinguished, thanks to
assemblages Al and A2: on the one hand, assemblage A1 is present at 53 % in southeastern
part of area E (cluster K to R). On the other hand, assemblage A2 is present at 71 % in the
western part of area E (cluster B to I, and N). These observations may lead to an interpre-
tation regarding the evolution of techniques available on Kilverstone, as some pit clusters
comprise variable quantity of assemblages A1 and A2. Two hypotheses are conceivable
here: either the pit clusters are used during consecutive phases and the same population
applied different rim shaping techniques determining the assemblages, during different
periods of production; or the pit clusters are used during the same period, in which case
different populations apply slightly different techniques.

Three assemblages were recorded among the Hurst Fen ensemble. The first assemblage
comprises inflexion shaping made with external reinforcement, rim shaping made with clay
addition on the edge and completed with an external folding and burnishing. The second
assemblage is composed of wall or neck building with help of flat-sectioned or internally-
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beveled coil, rim shaping with clay addition under the rim alone and sometimes also on the
edge, or burnishing the surface. The inflexion is then shaped by modelling and burnishing.
The last assemblage is represented by an inflexion shaping made with external reinforcement,
a neck building made with internally beveled coils, a rim shape made with clay addition
under the rim and the edge, and finally surface burnishing.

These productions must be confronted to aesthetical observations though to understand
the connections with the common aesthetical background.

5.2. Confrontation with aesthetical assemblages

Confronting aesthetical and technological assemblages underlines the importance of
technological traits from Kilverstone assemblages 1 and 2, particularly among assembla-
ge a. (fig. 9). The link between technical assemblages 1 and 2 and aesthetical assemblage
a. corresponds to techniques of rim shaping, i.e. clay addition on top and beneath the rim,
or clay addition on the rim followed by internal folding.

Even though the aesthetical and technological variability is undeniable, it is to be noted
that a vessel type (composing the assemblage a.) prevails, with complex shape and promi-
nent curve, is omnipresent in pit fills. This is all the more intriguing as, for this type of con-
text, with an unsettled lifespan, one could expect more variability regarding aesthetical
and technical matters. This consideration is supported by a highly homogeneous fabric
preparation (flint addition and / or crushed shell addition), as well as firing predominantly
stopped at phase V.
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Henceforth, if several productions were made and / or deposited on the site, they bear
fairly close characters. Technical traits suggest a common cognitive background. Apart
from surface conditions, rather variable, it seems that the chaines opératoires may have
been close (coiling techniques, inflexions modeling, clay addition on rims). Interestingly,
the same chaines opératoires seem to be used indifferently for decorated and undecorated
pottery.

Thus, first forming seems to be made either with flat-sectioned, internal or external-
beveled coiling, the flat and beveled sections being more frequent. Coil sizes show great
stability (between 31 and 40 mm, most frequently between 36 and 40 mm). Inflexion sha-
ping, may it be on a prominent curve or a sharp carination, most of the time, is made with
internal modeling, combined on carinations with a following smoothing stage to mark the
angle. Rim shaping is predominantly marked by two techniques: clay addition beneath
and on the rim on one side, and clay addition followed by external folding on the other.
This confrontation tends to show that there is no link between specific types of vessels
and the techniques used to make them, but rather that each assemblage comprises several
types of vessels.

Contrary to Kilverstone pottery, no general tendency could be isolated on Hurst Fen
pottery when confronting aesthetical and technical assemblages (fig. 10). Each aesthetical
assemblage is associated to two, maybe three technical assemblages, highlighting the varia-
bility among the ensemble; yet one has to bear in mind that only a sample of the ensemble
could be studied here. Nonetheless, the pattern does not seem to be so different from that
of Kilverstone. It is undeniable that both corpora show shared technical characters, on all
aforementioned chaine opératoire stages. Yet at each stage, some specificities can be noticed
on each corpus. This tends to show two levels of knowledge: first a common technical back-
ground that is spread out regionally, conveying the idea that knowledge is transmitted, and
reproduced easily. The second level marks the development of local technical knowledge.
Two scenarii can be suggested here. Either these variable technical traits are due to an
evolution (one corpus being younger than the other one). Or the two corpora are rather
contemporaneous, in which case techniques are developed separately. It was suggested
by Gosselain (2002), when working with African potters, that a technological style can be
perceived, once all external constraints have been mastered. When looking at those two
corpora, this is difficult to determine whether these are deliberately developed styles or
whether this is an unconscious way to mark differences of know-how.

6. Roots to the Middle Neolithic pottery?

Stylistic and technical observations showed that Mildenhall ware, although being in a sty-
listic rupture with the first phase, could be, at the end of the Early Neolithic, direct inspi-
ration for later pottery styles. From the first sight, one can be puzzled by the great simi-
larities displayed by Mildenhall and Middle Neolithic wares, in terms of shapes, surface
aspects but above all, decorative patterns. Hence a second project tried to shed a new light
on these Middle Neolithic ware characteristics (Ard — Darvill 2015; Ard in press), and to
understand the terms of transition from the previous ware.
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6.1. Refreshing the past
6.1.1. Introductive considerations

Contrary to the Early Neolithic, the formerly “Secondary Neolithic” (covering now the
Middle and the Late Neolithic) and its most iconic “culture”, the Peterborough Ware,
received less recent reviews (Gibson — Kinnes 1997; Thomas 1998; Ard — Darvill 2015).

In the “The Neolithic Cultures of the British Isles”, Stuart Piggott (1954) exposed the
main characteristics of the Peterborough Ware which was considered as a whole “culture”,
yet using ubiquitous finds for some other elements of the material culture. He exposed for
the first time the main characteristics of these singular potteries. Peterborough Wares were
described as bearing coarse fabric with abundant temper, especially flint, and surfaces
coarsely smoothed. Pots have shapes mostly with round bottoms and complex lip. Mainly
located in the upper part of the pot, a wide variety of decoration is known using different
techniques: incisions and cord, comb, fingerprints and bone impressions. He eventually
identified two sub-styles of Peterborough Ware — Ebbsfleet and Mortlake — mainly on the
basis of shapes and decorations. These two sub-styles are still used today.

In her thesis, Isobel Smith (1956) defined a new sub-style (Fengate) and offered a chro-
nological sequence from Ebbsfleet to Fengate Ware, through the Mortlake Ware, based on
the evolution of morphological characteristics of these ceramics. According to her model,
Ebbsfleet emerged from the Decorated style of the Early Neolithic in south-east England
(Grimston/Lyles Hill styles), probably around the lower Thames valley, then Fengate which
was in contact with Beakers prefigured the Collared Urns of the Early Bronze Age.

6.1.2. Browsing Peterborough ware

During this project, 600 sites were identified, compiling a minimum of 2750 vessels
attributed to the Peterborough Ware in England and Wales (Ard — Darvill 2015). The Impres-
sed Ware found in Scotland and Ireland was set aside. This updated corpus, nearly 7 times
as big as that of S. Piggott in 1954, allows us to review Peterborough Ware on solid foun-
dations. This new inventory highlights two specificities: first most of the material come from
unsecured or indeterminate contexts. Moreover, as we underlined it for Mildenhall ware,
vessels are highly fragmented, if not represented by one sole sherd.

Among all findings, the Mortlake style dominates by 36 % while the Ebbsfleet and Fen-
gate styles, in equal proportions, are more than twice as scarce. In almost one third of cases,
the authors provide no attribution to a sub-style.

Concerning the geographical distribution, new discoveries reaffirm the major role of the
Thames Valley. It should be emphasized, however, that these ceramics are found throughout
the eastern half of England, not just in the South, with indisputably regional variations and
sub-styles such as Rudston style in Yorkshire. There is clearly no significant difference in
terms of distribution between the three sub-styles, with the exception of the Ebbsfleet style
that tends to be more represented in Central-Southern England.

The fourteen assemblages selected for this study are located in southern-central and
eastern part of England, particularly in Wiltshire (West Kennet and Windmill Hill sites) and
along the Thames Valley, especially around London (Ard — Darvill 2015). They are mainly
settlement sites: three causewayed enclosures which enable us to understand the evolution
of technical traditions at the individual site scale over the course of several centuries. In total,
the corpus contains 300 vessels. Only seven vessels have a complete profile.
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6.2. Scrutinizing the pottery chaines opératoires

These ceramic assemblages were first studied on the basis of observations regarding
the pottery fabric and the manufacturing features available such as joints between assemb-
led components (coils, plates...), potters’ fingerprints, marks of finishing techniques or else
decorative techniques. Hence the possibility to compare the technical choices and practices
associated with the three sub-styles of Peterborough Ware.

6.2.1. Fabrics

Regarding the choice of raw materials selected for fabrics, observations of main inclu-
sions were made macroscopically the, as no time could be dedicated to petrographic analy-
ses. Four main tempers can be distinguished: flint, quartz, shell and grog. The comparison
between the three sub-styles’ fabrics, on all sites, provides very interesting results. It can first
be noted that the inclusions of flint, crushed or as splinters, are largely dominant in Ebbsf-
leet and Mortlake and are far scarcer in Fengate vessels. However, these Fengate ceramics
are characterized by a more diverse range of tempers (grog, shell and many quartz), par-
ticularly at Etton, as was already shown by Isobel Smith in other sites (Smith 1956; 1965)
and more recently by Rosamund Cleal in the Wessex area (Cleal 1995). The use of grog
for making Fengate ceramics is attested in 21 sites in total.

Fengate ceramics are also distinguished by a finer paste preparation, with removal of
coarse inclusions. Generally speaking, the walls of Fengate Ware are finer than those of
Mortlake (8.5 against 9.1 mm), but thicker than Ebbsfleet Ware (6.9 mm).

6.2.2. Manufacturing techniques

As well as for the Early Neolithic production, it is quite challenging to reconstruct the
whole chaine opératoire, due to the important vessel fragmentation. Yet some observations
could be performed (fig. /1) regarding rims shaping methods, rims for which Isobel Smith
suggested a profile classification (Smith 1956), still useful today. It appears that the various
types of rim correspond to construction of the lip by different uses of coiling techniques.

Ebbsfleet vessels, with preserved shaping features in 90 % of cases, display walls and
rims shaped by coiling, in accordance with the first observations of S. Piggott. The coil that
forms the lip of the rim is hemmed inwardly or outwardly with discontinuous digital pres-
sures and sometimes a coil is added to thicken the lip. No shaping methods used to make
round bottom could be observed, as it is generally arduous to isolate diagnostic sherds
among the assemblages.

Techniques isolated for Mortlake vessels (shaping features preserved in 83 % of cases)
tend to be similar to those identified on the Ebbsfleet vessels, as the coiling technique is also
used for making walls and rims. Horizontal ripples characteristic of this technique have
been exploited to highlight decorations in horizontal impression bands on vessels from
Wallingford and Heathrow sites (Smith 1924; Grimes — Close-Brooks 1993). On 20 vessels
scanned, a coil was repeatedly added on the inner surface of the lip to form rim. On the walls,
we see that the coils are joined by internal or by external oblique junctions. The shaping
method used for the base is delicate to identify but it seems to have been done by modelling
a clay mass in a concave mould (spotted on Harlington and Hedsor sites).
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Unfortunately, far less data is available for Fengate ware, as vessels are much more frag-
mented in the studied assemblages. Less than half of the pots (48 %) have features of coiling
techniques. The coil forming the lip is almost always hemmed inwardly. The outer profile
of the rim is thickened adding a small piece of clay to form a small carination typical of rim
types F2 and F3, according to the typology of I. Smith (1956).

Yet it has to be highlighted that the Fengate style is the only one to offer information
on the bottom making. The small flat base, diagnostic of this sub-style, is made by turning
the pot on a mouth and by adding a small slab of clay on its round bottom. Three pots show
marks of this method: one comes from Horton “Manor Farm” and two from the West
Kennet long barrow.

6.2.3. Decoration techniques

Without exploring in detail the very complex diversity of decorative motifs and techni-
ques used for Peterborough Ware, it is still appropriate to suggest a comparison between
the main decorative techniques used for the three sub-styles, that could emphasize possible
technical habits. The first major observation to pinpoint is that 279 over 300 vessels studied
are decorated.

It appears that one impression technique is preferred for each sub-style across the com-
plete pot (rim and wall): whipped cord for the Ebbsfleet style, twisted cord for the Mort-
lake style and fingernail for the Fengate style. While Ebbsfleet bears most of decorations
on the rim, especially on the lip, Mortlake shows more decorations distributed throughout
the vessel, from the base of the wall to the rim. The Fengate style is a combination of these
two configurations with covering decoration patterns and a preference for the rim, even
though the high fragmentation tends to alter our perception of the lower part of the wall.

Bird-bone impressions are poorly represented in Ebbsfleet whereas they can be found
in all parts of Mortlake vessels. No studied Fengate vessels present this type of decoration.
In Wales, the study of Alex Gibson showed that bird-bone decorations are the most common
kind of decoration.

Impressions with whipped cord are dominant in Ebbsfleet, less present in Mortlake and
absent in Fengate studied vessels. Equally, the twisted cord impressions are found more
often in Mortlake than in Ebsfleet and a few in Fengate.

Other decorative techniques — incisions and finger impressions (fingernail and fingertip) —
are ubiquitous. Yet the high variety of finger impressions has to be more thoroughly studi-
ed, as it can sometimes leave exceptional prints of the potter’s finger as shown by Jonathan
Cotton.

7. Discussion

The study of the Kilverstone pottery making techniques eventually allows to shed a new
light of various issues. First of all, Kilverstone might very well not be a production site but
merely a deposition one, and it was shown in the past that these two types of sites cannot
be interpreted in the same way (see for instance Demoule 1994). The observations descri-
bed above show that Kilverstone pottery encompasses not one, but at least three different
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productions (mainly identified with help of technical assemblages). But the techniques
recognised in the chaines opératoires fragments are very similar, if not identical. This testi-
fies of a common cognitive background and suggests the idea of one community or maybe
a couple, close enough to share a common knowledge.

These observations bring the discussion back on the scenarii exposed by Garrow et al.
(2006, 77). The first scenario consisted of an interpretation of the site as an occupation with
a short lifespan of pits, used by different communities. The second one stresses a lengthy
occupation, with a permanent settlement, most probably close to the site. The last scenario
implies a long-lasting intermittent occupation by different communities. This last scenario
was the one favoured by the excavation authors. This study might very well support the
long-lasting sporadic occupation by different communities, although they would have to be
very close communities, if not the same one to share such a common knowledge. This is all
well illustrated by the variable distribution in different regions in area E of assemblages
and decorative techniques.

But as it was shown when confronting technological data with Hurst Fen, Kilverstone
pottery is clearly well anchored in a regional dynamic, with a common technical background,
but still showing site specificities. Kilverstone and the sample from Hurst Fen definitely
support the fact that more technical observations should be done on pit sites pottery to shed
a new light on occupations interpretation.

It is now appropriate to question the development of such elaborate decorative patterns
during the Early Neolithic, in comparison with other regional productions for which decor-
ations remain generally speaking rather scarce. If one looks away towards the East, some
similarities can be puzzling. This is the case with the decorative grammar used in the TRB
culture. Even more intriguing, is the pottery from the PWC of South Scandinavia that
reveals some decorated profiles with perforation lines much like the Mildenhall ones
(Larsson 2010). Yet it has to be pointed out that the chronology does not favour an East-West
influencial movement as the PWC pottery belongs to a slightly later period. Nonetheless,
it does not exclude a wave of influence that could be, possibly, initiated in Eastern Britain.
Mentioning the TRB culture and the Scandinavian PWC is not really surprising as parallels
were already suggested regarding the funerary monuments on the British Eastern facade
(see for instance Whittle 1977 or Scarre 2004). These considerations tend to put the emp-
hasis on exchange intensification not only throughout the island but also beyond the seas.

Exchange intensification may also very well account for the diversification of pottery
styles during the Middle Neolithic, mainly in terms of profiles and decorative grammar
complexification. Yet the various styles presented above seem to be rooted in the Early
Neolithic, particularly when looking at the chaines opératoires that tend to be long-lasting.
Here again the question of bonds with the East can be raised. Indeed, styles like the Fengate
one show, for instance, striking similarities with the Dutch TRB pottery. This consideration
underlines the fact that pottery wares, even when inheriting more or less local technical
know-how, ought to be considered more generally in a wide geographical context that could
account for stylistic specificities.

In a nutshell, it has to be noted that the pottery from East Anglia illustrates perfectly the
end of the Early Neolithic phenomenon of native ceramic style construction, particularly
when it comes to developing technical and morphological markers. During the transition
to the Middle Neolithic, shapes and decoration patterns appear to be more elaborate, while
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manufacturing techniques seem to remain rather similar to those used during the Early
Neolithic. The Ebbsfleet style is in that respect particularly puzzling as it seems to bear
a direct legacy of the Mildenhall pottery (in terms of general morphology, rim shape and
decorative techniques). Decorative techniques might well be the most significant part of the
Peterborough ware and associated sub-styles, yet their origin still raises questions: should
we indeed look further East to find explanations?
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SEMINAR DETEKTORY KOVU V ARCHEOLOGII 2016

Jiz tradiéné (protoZe posedmé) jsme se po dvou
letech setkali ve Vysokém Myté nad tématem
detektory kovii a archeologie. Pred témér padesati
tcastniky zaznélo tfinact ptispévkl s riznym zamé-
fenim.

Jednim z tradi¢nich témat byla metodika detek-
torového prizkumu aplikovand v raznych archeo-
logickych situacich. M. Bekova predstavila doku-
mentaci rozoraného depotu kruhovych Sperkt
z Klasterce nad Dédinou, kde se podarilo najit jad-
ro depotu, a diky dusledné prostorové dokumentaci
i spolehlivé interpretovat zpiisob rozvleceni jeho
obsahu. Vynikajici ukdzku dokumentace rozorané-
ho depotu minci z doby fimské z Kralovéhradecka
predvedli angaZovani spolupracovnici M. Maly
a R. Skacel. Depot obsahuje vyznamny (vyhradni?)
podil republikanskych minci, kdy nejmladsi slozku
tvofi dvé mince augustovské, a jde tak o reprezen-
tanta dosud prakticky neznamého depozitniho jed-
nani z doby okolo pfelomu letopoctu. Jan Maiik
seznamil posluchace s jiz dlouhodobym (nejen)
detektorovym prizkumem libického hradisté, kde
se kombinaci riznych nedestrutivnich ¢i malo
destruktivnich postupt podaftilo ziskat informace,
které bychom jinak té€zko a pracné ziskévali archeo-
logickym vyzkumem, fadu informaci bychom vSak
nejspiS nezachytili ani tak. Kamil SmiSek s Jifim
Militkym ukazali precizni dokumentaci mincovni-
ho depotu z doby laténské z Libcic nad Vltavou —
Chynova.

Podobné jako v minulych letech, ani letos ne-
chybéli zastupci obCanskych sdruzeni, ktera chtéji
pouzivanim detektoru pomoci historii poznévat,
nikoliv ni¢it. Toma$ Merta, zastupce etablovaného
a velmi aktivniho sdruzeni Archeo Moravia, pied-
stavil svoji ¢innost (pfedevSim spolupraci s poboc-
kou Archeologického tstavu Brno v Dolnich Duna-
jovicich) a zaroven ukézal pohled na detektorovou
problematiku oc¢ima ,,druhé strany*. Novackem byl
Klub Hledac¢t Pardubicka, ktery se pfes zatim krat-
kou dobu své existence (vznik v r. 2014) muze
pochlubit velmi zajimavymi vysledky.

Poslednim tématem byly piispévky zaméfené
obecné na problematiku pouZzivani detektord kovi
a moznosti/limity spolupriace s neprofesiondly.
Z nich za zminku ur€ité stoji pfispévek J. Militkého

zaméfeny na keltskou numismatiku, ov§em ve sku-
tecnosti s mnohem Sir§Sim dopadem. Zasadni roli
v detektoringu totiZ hraje sbératelstvi pfi minimal-
nich moznostech jeho ovlivnéni. Zvlastni roli véno-
val otdzce dokumentace privatnich sbirek, jejichz
realny vyznam daleko pfesahuje (alespoii co se kelt-
ské numismatiky tyka) sbirky vefejné.

Pozoruhodny byl prispévek Davida Parmy
o slitcich z doby bronzové. Tyto nendpadné artefak-
ty jsou pfi aplikaci spravnych metodickych postupt
(odliseni od mladsich az recentnich slitkd, prvkova
analyza, kategorizace podle vnéjsich formalnich
znakt) velmi dulezitymi prameny o metalurgii
doby bronzové. Ty pak bofi nékteré zazité myty,
jako napf. pfedstavy o vzacnosti médéné/bronzové
suroviny na sidlistich atd. Sir§i studium tohoto pra-
mene slibuje pfinést vyznamné informace o praci
s kovem v dobé bronzové a s urcitou opatrnosti
i o urcitych aspektech organizace spolecnosti doby
bronzové.

Celkové seminar ukazal, Ze nékteré diive aktual-
ni otazky dnes jiZ nejsou v centru pozornosti, jako
napf. zda spolupracovat s poucenymi vlastniky de-
tektord. Praxe jasné ukazuje mimoradny a vSestran-
ny piinos tohoto pfistupu (pokud jsou ov§em respek-
tovdna jasna pravidla garantovanid archeologem
prislusné opravnéné organizace). Jiz néjakou dobu
jsme dokonce svédky vzniku takto orientovanych
obcanskych sdruzeni. Jako Zhava se naopak ukazuje
problematika moznosti postihu jednoznacné nelegal-
nich praktik majicich nezfidka formu organizova-
ného zlocinu. Zde nardZime na bariéru lhostejnosti
Siroké verejnosti, a sem bude tfeba napiit dalsi dsili.
Dalsi pal¢ivou otazkou je pfistup k privatnim sbir-
kam. Tento problém mé nékolik rovin. Jednak vé-
deckou, kdy privatni sbirky ptes sviij pivod a z toho
vyplyvajici nezbytnou pramennou kritiku pfinaseji
naprosto mimofddné informace o minulosti a doka-
zou bofit desitky let zazita schémata vykladu. Dile-
Zita je i rovina trestné pravni, kterd naopak praci
s timto pramennym fondem znac¢né problematizuje.
Stale zfetelnéji pak vystupuje problém financ¢niho
kryti preventivni detektorové prospekce, a to niko-
liv pouze jeji terénni Casti, ale i dalSiho zpracovani
nélezd.

David Vich
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ZIVOTNI JUBILEUM SLAVOMILA VENCLA

Osmnactého fijna, na svatek evangelisty Lukase,
oslavil v roce 2016 osmdesaté Zivotni vyroci Slavo-
mil Vencl. Rodik z Dlouhé Trebové na Usteckoorlic-
ku je takika celym svym odbornym Zivotem spjat
s Archeologickym udstavem v Praze, kde pracoval
od r. 1959 a jako emeritni ¢len je tam ¢inny dodnes.

Z pozice redaktora Archeologickych rozhledu
dlouha 1éta kultivoval psané slovo v prostiedi archeo-
logické obce. Radu let piisobil na dvou nasich vyso-
kych Skolach. A¢ solitér svym zaméfenim, jak to bylo
charakteristické i pro dalsi prislu$niky jeho genera-
ce, spolupracoval se Sirokym okruhem archeologt
profesionalnich i neprofesionalnich. Kazdopadné,
Slavomil Vencl ¢esky archeologicky diskurz vyraz-
né ovlivnil.

V Sirokém spektru jubilantova tematického
zabéru je nesnadné odhadnout, ¢eho si sam nejvice
povazuje, zda svych publikaci o paleolitu, o vojen-
stvi, o archeologii nenalézaného ¢i o metodologii
oboru. Dnes, kdy se Slavomil Vencl vénuje vice
své Zivotni zalibé, kterou je drobnd grafika, nad niz
tradicné patronat drzi svrchu zminény evangelista,
je obtizné mu do budoucna poprit co lepSiho nez
radost z novych objevi, i kdyby to nemély byt pou-
ze ty archeologické.
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Monografie predstavuje fundovanou syntézu vysSiho fadu, sice nikoli bez predchidcti (Rozoy
1988; 1989), ale jiZ za situace uspokojivého stavu regiondlniho vyzkumu a publikaci ze zdjmového
uzemi. VSestranné a dokonale odborné pfipraveny autor nabizi pfehled stfedoevropského magdalé-
nienu (dale SEM) od Rhony aZ po Vislu s katalogem ca 650 souborti z 540 lokalit (a kromé toho i ham-
burgienu jako srovnavajiciho materidlu se 170 soubory ze 160 lokalit, tedy celkem ca 820 soubort
ze 700 lokalit), rozdélenych do péti geografickych skupin, a pfinasi rozbory vSech aspektli regionalni
a chronologické struktury tohoto kulturniho komplexu z intervalu kolem 18 500 aZ 14 000 let BP, ¢imz
systematizoval pfedpoklady pro srovnavani s matefskou oblasti zapadné odtud. Databdze umoZiiuje
fesit otazky vedouci k objasnéni rozsdhlych ¢asoprostorovych déjli a procesti. Autor pfitom diisledné
oddéluje analytické postupy od interpretaci. SEM osidlil rozsahlé izemi, zahrnujici staty Beneluxu,
zépadni Francie, Némecka, Svycarska, Rakouska, Polska, CR a tidajné i Slovenska (kde by ovSem
bylo Zadouci potvrdit pfitomnost magdalénienu na jiZznim tboc¢i Karpat nespornymi doklady). Kniha
se opird se nejen o ca 1300 ¢lanki a knih z obdobi 150 let, ale pfedevsim o vlastni klasifikaci vzorku
26 vybranych prament z celého tzemi, jejiZ vysledek prezentuje obsdhly soubor databdzi pro devét
hlavnich kategorii (geografickd poloha lokalit, kamenné suroviny, schranky mékkysu, typologie
a technologie 3tipané industrie, rytiny a plasticky zdobené artefakty, fauna, 14C: viz s. 293-455).

A. Maier vychazi z poznatku, Ze pozitivisticky sbér deskriptivniho popisu empirickych faktt
nevytvaii sdm o sobé struktury smysluplnych dat. Archeologicka data jsou zdsadné neudplna, pficemz
mezery a rozpory ovliviiuji hodnoceni. Pouhé — dosud prevladajici — sledovani percentudlni frekven-
ce typl Stipané industrie nepfedstavuje pfiméfeny nastroj pro poznani ¢ehokoli tak komplexniho,
jako socidlni organizace. Nikoli deskripce, ale analyzy umozZiiuji smysluplnou interpretaci pramentl.
Produktivni archeologicky vyzkum zavisi na hermeneutice (metodice spravného chapani a vykladu),
nepfedstavujici ov§em volnou spekulaci, ale naopak rozsdhlou a vSestrannou verifikaci a kritiku
pramend s nepiimou, ale zasadni orientaci na data.

SEM (jehoZz hranice autor peclivé diskutuje) sousedi na zdpadé se zdpadoevropskym magdalé-
nienem (na Uzemi Francie se zdsahem na Pyrenejsky poloostrov), na severu s creswellienem & ham-
burgienem (nezavislymi, ale s magdalénienem blizce pfibuznymi, nebot v magdalénienu kofenicimi
entitami, vzniklymi pfed ca 15 000 cal. BP; odliSnost hamburgienu od magdalénienu zfetelné vyjad-
fuje tab. 6.53), a jizn€ od Alp a Karpat s komplexem epigravettienu (fig. 1.1). Databaze lokalit SEM
eviduje pocet spiSe na dolni hranici souc¢asného stavu vyzkumu (nékteré velké lokality patrn€ obsa-
huji nerozliSené faze osidleni, mezi lokalitami fazenymi do mladého paleolitu jich ¢ast miiZe naleZet
magdalénienu, coZ plati i o nevyraznych souborech z izemi sousedicich s epigravettienem.)

Cenné mapy pylovych spekter a sloZeni fauny SEM v kap. 5 ndzorn€ dokumentuji vyvoj a diver-
zitu pfirodniho prostiedi (jen vyjimecné se vyskytne omyl jako kupft. lokalizace moravské jeskyné
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Rytifské do severnich Cech: fig. 5.7, 5.9, atd.). V kap. 6 provedl autor kritiku dosavadnich pokust
o rozliSeni lokalnich skupin SEM (vycet literatury na str. 81 lze doplnit: napt. Vencl 1991). Za jisté
lokality SEM povazuje nalezy spolehlivé datované do intervalu 20 000 az 14 000 let cal BP nebo
nélezy nedatované, ale obsahujici kombinaci nékolika diagnostickych typt artefaktl; pravdépodobné
lokality SEM maji alespoii jeden diagnosticky znak a Zddné znaky kontroverzni (podle mapy fig. 6.1
uznéva v Cechéch jen dvé nesporné — nikoli viak Putim (Vencl 2004), nékolik pravdépodobnych a par
patrné kulturné smiSenych lokalit). Po aplikaci uvedenych kritérii zjistil, Ze z 561 kolekci lokalit SEM
néleZi do kategorii 1 a 2 ca 59 %, kategorii 3 jen 2 %; ze zbylych souborti neni 31 % urcitelnych
a 8 % pravdépodobné postmagdalénienskych. Dulezité je, Ze se mapa distribuce lokalit SEM po
vylouceni neklasifikovatelnych lokalit strukturdlné nezménila (viz fig. 6.1 a 2); autor zastava nazor
(stejné jako Rozoy 1988 pro Francii), Ze dne$ni obraz struktury osidleni SEM je jiZ objektivni a defi-
nitivni, Ze ji podstatnéji neovlivnila postdepozi¢ni eroze ani riznd intenzita lokalniho priizkumu.
Z mapy fig. 6.2 vyplyva zjevna kumulace lokalit SEM podél vétsich fek; napadnou absenci osidleni
na nekterych fekach druhého fadu Ize snad interpretovat jejich odlehlosti od zdroju $tépné suroviny
(fig. 6.4; ptipadné ovSem lze lokalni absenci osidleni rovnéZ vyklddat malou pocetnosti magdalénien-
skych populaci, které nestacily cerpat biomasu okolniho tizemi). Kolem poloviny lokalit SEM ziska-
valo suroviny hlavné z okruhu ca 50 km; u 97 % lokalit neptekracuji surovinové kontakty vzdalenost
300 km a jen ojedinéle se uvadéji vzdalenosti delsi. Autor mapoval hlavni sméry zasobovani kamennou
surovinou mezi lokalnimi skupinami (na fig. 6.12 se u ¢eské a moravské skupiny se napadné jevi
absence kontakti rovnob&zkovym smérem pii labsko-dunajském rozvodi v oblasti Ceskomoravské
vrchoviny). Dédlkové kontakty dokladaji i relativné vzacné nélezy schranek meékkysu, pfipadné i jan-
taru (fig. 6.14). Mapy fig. 6.19 az 45 ilustruji prostorovy rozptyl jednotlivych typt Stipané industrie,
kdezto fig. 6.46 az 52 distribuci dochovani typt vyrobkid z organickych hmot.

Statisticky multivaria¢ni rozbor (s. 128 sq.) produkuje tabelace, jejichZ vodorovné fadky obsahuji
soubory a sloupce nezavislé proménné; jednotlivé testy (napf. neparametricky test meziskupinové
variability) umoZiluji ¢iselné i grafické vizualizace objektivné srovnatelnych vysledki. Existenci auto-
rem predikovaného, resp. apriorniho prostorového rozdéleni SEM na pét skupin (jursky region, dunaj-
sky region a skupiny Meuse-Ryn, Saale-Vltava, Polsko a Morava) potvrdilo testovani pres jejich okra-
jové teritorialni prekryvy na 76 % (napf. jen 3 ze 78 lokalit apriorni skupiny 1 bylo po testovani nutno
preradit do skupin 4 a 5); tfi zapadni skupiny jsou si vzdjemné podobnéjsi a totéZ plati o vychodnich
skupinich 4 a 5). Chronologie skupin, rozdélenych do Etyt ¢asovych usekil podle kalibrovanych dat 14C
(tab. 6.12: skupina 1 star$i nez 16 000 cal BP, 2. skupina 16 000 az 15 000 cal BP, 3. skupina 15 000
a7z 14 000 cal BP, 4. skupina 14 000 az 13 000 cal BP) byla testovana na 78 souborech, obsahujicich
minimélné 20 $tipanych néstroju (tab. A.36 a 6.12). Zatimco nejstarsi a nejmladsi skupiny se jevi
relativné vyrazné a prostorové rozptylené, skupiny 2 a 3 jsou typologicky homogenni a projevuji sklon
k vytvareni prostorovych shluki. Z toho l1ze soudit, Ze mezi 16 000 a 14 000 lety BP dochézelo k inten-
zivnimu sdileni ideji. Naproti tomu pokles homogenity nejmlad$tho magdalénienu autor spojuje
s nastupem regionalizace, typické pro obdobi pozdniho paleolitu.

Z grafické vizualizace na fig. 6.55 vyplyvd, Ze geograficka pozice skupin na grafu odpovida jejich
skute¢né poloze na mape: 1. skupina z okoli Jury leZi nejbliZ 2. podunajské skupiné, kdezto 3. skupina
Meuse-Ryn leZi na diagramu i ve skute¢nosti dale od prvych dvou. Zarovei tfi jmenované skupiny
tvofi v rdmci SEM zapadni podskupinu; skupiny 4 (Saale-Vltava) a skupina 5 (Polsko a Morava)
predstavuji odlehlejsi vychodni skupinu, pfi¢emz skupina 4 (Saale-Vltava) ma ponékud blize ke
skupiné Meuse-Ryn, kdeZto skupina 5 (Morava-Polsko) vykazuje afinity spiSe ke skupiné podunajské
(jejiz expanzi vychodnim smérem jsem pripoustél, a¢ neni nalezové primérené doloZena: Vencl 1991,
93; Valoch 2004, 551, v souladu s 14C daty uvaZuje pouze severni kontakty). Odli§nost zapadni (1-3)
a vychodni (4-5) nadregionalni podskupiny SEM se jevi i v distribuci musli a jantaru (fig. 6.14).
Na zakladé€ analyz mohl A. Maier vydélit z jednotlivych skupin lokality nalezZejici k jinym skupindm
(napt. ze 4. skupiny pfifadil Kvic /viz i Benkovd 2003/, Kniegrotte a Bad Frankenhausen k polsko-
moravské skupiné a soubor Gera-Schafgraben prifadil ke skupiné jurské; rakousky Kamegg zase pova-
Zuje za nejvychodnéjsi doklad expanze skupiny podunajské).
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Vztahy mezi skupinami SEM se projevuji jak v technologické, tak typologické variabilité. Typo-
logicky jsou soubory skupiny Saale-VlItava odli§né od zapadni podskupiny SEM, pifi¢emZ relativné
nejbliZe stoji ke skupiné Meuse-Ryn. Stejné dikladné autor analyzoval geometrické i figurdlni rytiny
a plastiky SEM.

Treti ¢ast knihy obsahuje interpretace SEM: vSechny rozbory shodné ukazuji, Ze SEM nepiedsta-
vuje homogenni jev, ale naopak je regionalné diferenciovan. Vzajemné srovnavani skupin komplikuje
riznost pramenu: napf. nejvice souborti pochézi z regionu Jura (164), zatimco skupina Meuse-Ryn
ma jen 73 soubortl, ov§em z hlediska vyskytu inventafi nad 100 nebo 1000 Stipanych néstrojit domi-
nuje skupina Meuse-Ryn. Naproti tomu maji skupiny moravsko-polska a vychodonémecko-ceska
ptes 100 soubort, ale zaroveti vykazuji mnoho kulturné neurcitelnych a ze sbérii z lokalit pod Sirym
nebem pochazejicich soubort (tab. 7.2). Skupina Saale-Vltava obsahuje extrémni zastoupeni lokalit
pod $irym nebem (82 %), samotné Cechy dokonce 87 % atd.

A. Maier podrobil kritice teorii jednosmérné rekolonizace SEM béhem zlepSeni klimatu po
odeznéni gronského stadidlu 3, protoZe odporuje sou¢asnému stavu poznani radiokarbonového dato-
vani v daném prostoru (fig. 8.2). Navrhuje proto novou teorii dvousmérného $iteni SEM (fig. 8.5),
o némz se domnivam, Ze miZe prili§ zaviset na dneSnim stavu regiondlni 14C chronologie a navic se
opird o spornou magdalénienskou interpretaci (Svoboda — Novdk 2004 s lit.) Valochovych nélezii
epigravettienu z Brna — Konévova ul. (Valoch 1975; dnes Videiiskd), kterou vysledky novych vyzku-
ma v této lokalité nepotvrdily (Nerudovd 2016). Proto lze spiSe uvaZovat o moznostech paralelniho
a nerovnomérné rychlého Sifeni malych komunit magdalénienskych lovci stfedoevropskymi pahor-
katinami k vychodu vice cestami (v€etné snadnéjsiho, a proto rychlejsiho, az skokovitého pohybu
nékterych skupin severné a mozZn4 i jizn€ od pahorkatin).

Kniha A. Maiera obsahuje nejen obrovské mnoZstvi dat a interpretaci, ale hlavné predstavuje
syntézu nové kvality, jaké se objevuji sotva jednou za generaci.

Slavomil Vencl
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Velika vyroci velikych osobnosti byvaji slavena, a to rozlicnym zptsobem. U pfileZitosti sta let od
vydani zakladni prace o relativni chronologii moravského neolitu Jaroslavem Palliardim (1861-1922)
byla na podzim roku 2014 v Moravskych Budéjovicich uspordddna konference s ndzvem ,,Centetary
of Jaroslav Palliardi’s Neolithic and Aeneolithic Relative Chronology*. Vystupem z konference je
sbornik, ktery vysel pfesné po dvou letech.
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Dvojjazy¢ny, némecko-anglicky svazek je tematicky rozdélen do Etyt oddild, které obsahuji 21 pri-
spévki od Ctyt desitek autord. Autorské obsazeni odpovidd distojnosti slaveného vyroci a obsahuje
fadu zvuénych jmen stfedoevropské archeologie. Pokud budeme déle bliZe reflektovat jen nékteré pii-
spévky, neni to zptisobeno tim, Ze by si to ostatni nezaslouZily, ale potiebou jistého panoramatického
pohledu, pfedpoklddaného zvolenym Zanrem. Zminime vSak vSechny.

Hned prvni oddil, vénovany chronologii neolitu a eneolitu a vzdjemnym mezikulturnim vztahtim
pouta pozornost velkymi tématy. Eva Lenneis a Franz Pieler predkladaji pfehlednou stat se zaméfenim
na chronologii kultury s line4rni keramikou v Rakousku. Osm fazi, vméstnanych do rozpéti 5670/5413
a7 5023/4975 BC je konsekventné popsano a doplnéno patiicnym obrazovym doprovodem. Text svou
nazornosti spliiuje aZ uc¢ebnicové poZadavky a patrné to bylo i jeho cilem. Harald Stduble shrnuje
posledni Ctvrtstoleti terénnich vyzkumi v Sasku zaméfenych na obdobi neolitu. Nebylo jich mélo
anezbyva neZ poprat dostate¢né mnozstvi diplomanti, ktefi se s nahromadénou pramennou zékladnou
seri6zné utkaji. Ralf Gleser v ldkavé znéjicim prispévku o novém zpiisobu uvazovani nad chronologii
postneolitickych kulturnich fenomént stfedni Evropy reflektuje tamni nastup pestrych kulturnich
celki po poloviné 5. tisicileti p. Kr. Synchronizace kulturniho vyvoje mezi jihozdpadnim Némeckem
a stfedoevropskym prostorem na zdkladé radiokarbonovych dat sice neni $patny ndpad, ale urcité
neni ni¢im novym. Opravdu pfevratnym pfistupem by bylo pfiznat, Ze pokroutit Zivy svét lidskych
spolecnosti, odrazejici se jaksi mlhavé v keramickém materidlu, na miru absolutni chronologii je
ponékud nasilné. O nejistotach takového pfistupu referuje ostatné saim Gleser. Autorsky kolektiv
vedeny Martinem Kucou se zaobira problematikou ukotveni relativné-chronologickych stupit kul-
tury s moravskou malovanou keramikou na ose kalendéinich dat. Ne vZdycky se to autorim daff tak,
jak by si predstavovali. Av§ak mozZnd pravé to je ten nejzajimavéjsi vysledek s ukrytym budoucim
potencidlem. Do jizniho Bavorska, prostoru sevieného v obdobi mladsiho neolitu mezi celky gross-
garta$ské a vypichané keramiky na strané jedné a lengyelskou kulturu na strané druhé, privadi za-
jemce Karin Riedhammer. I pres jisté odliSnosti je patrné, Ze tamni SOB, jak byva zkracovan ter-
min ,,Stidostbayerisches Mittelneolithikum®, je integralni soucasti zapadniho postlinearniho vyvoje.
Prehledny a shrnujici ¢lanek zduraziiuje spiSe rozdily, mezi SOB a ostatnimi skupinami zdobenymi
vpichy. Podobnosti je vSak daleko vice.

Zminovany prvni oddil zakoncuji tfi pfispévky reflektujici vyvoj z naseho pohledu na samém
okraji stfedoevropského prostoru. Prvni z nich, od Marko Straky, fesi opét disproporce mezi rela-
tivni a absolutni chronologii v 5. tisicileti p. Kr., tentokrat ov§em v oblasti Slovinska a za pouZiti
sofistikovanych metod Bayesidnské statistiky. V dal§im uvadi Werner E. Stockli do vé¢né proble-
matiky $vycarského eneolitu. Koneéné posledni stat tohoto oddilu napsala Lea Cataj a predklada
v ni svou predstavu chronologického vyvoje starého a stfedniho eneolitu (nazirdno nasi optikou)
v oblasti dneSniho Chorvatska.

Ve druhém oddile referovaného svazku, vénovaném kulturnim a socidlnim otdzkam, je prekvapi-
vé zafazen pouze jediny piispévek. Zda tato skute¢nost odrazi malou pfitazlivost tématu, ¢i zda je to
pouze ndhoda, je tézké posoudit. Ojedinélym zbloudilcem je Jorg Petrasch s poutavou studii stavi-
ci tezi ptirozené evoluce socidlnich a politickych struktur stfedoevropského neolitu a eneolitu proti
predstavé ndhlych kulturnich zmén. Text jde ruku v ruce s autorovymi pfedchozimi pracemi o sociél-
ni struktufe neolitické spolecnosti a je vitanym osv&€Zenim jinak tradi¢né zamielého sbornikového
ovzdusi.

Tteti oddil, ktery je zaméfen na terénni vyzkumy, obsahuje ¢tvefici ¢lankd informujicich o proble-
matice aktudlnich odkryvii na Moravé, v Polsku a na Slovensku, to vSe v pestré chronologické smésici.
O novém nalezu bukovohorské keramiky v jiZnim Polsku podava predbéZznou zpravu Krzysztof Tunia.
Jaroslav Bartik s kolektivem piSi o piekvapivém nalezu dokladd lengyelského osidleni v pritkopech
intravildnem Moravskych Budé&jovic. Zejména o novém sidliSti kultury ndlevkovitych pohari hovoii
ve svém prispévku Matgorzata Kurgan-Przybylska. Nachazi se u slezské Ratibofe a bylo zachyceno
tamnim zachrannym vyzkumem. Nedejme se ov§em zmylit. Realita polskych zachrannych vyzkumut
je Casto jina neZ téch Ceskych. Utésenégjsi. Poslednim piispévkem v tomto oddile je text vénovany
transkarpatskym kulturnim vztahim v obdobi badenské kultury mezi Malopolskem a vychodnim
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Slovenskem. Jeho autory jsou Albert Zastawny a Eva Horvathov4, ktefi jim prezentuji vysledky spo-
le¢ného polsko-slovenského projektu z let 2014 az 2016 (cf. rok konani konference!).

V poslednim oddile sborniku, prezentovaném jako ,,sonda“ do duchovniho Zivota, se nachézi vice
nez tfetina piispévka. Otevira jej strucna zprava kolektivu autort pod vedenim Milose Vavry, zaby-
vajici se novymi nalezy kostrovych hrobt lengyelské kultury na Kolinsku. Dfive neZ vySel samotny
sbornik, uverejnili ov§em autofi kompletni rozbor referovaného nalezu na jiném misté (Vdvra — Benes —
Stastny 2016). Kostrovy hrob, tentokrat baalberské skupiny nilevkovitych pohdrti z moravskych
Drzovic, vyhodnocuji Eva Drozdova a Miroslav Smid. Tuberkulézou trpici jedinec si svou pozornost
jisté zaslouZi, stejné jako nasledujici pfispévek Noémi Beljak PaZinové o duchovnim svété lengyel-
skych komunit. SnaZit se vytvofit pfedstavu o duchovnim svété pozdniho neolitu na zakladé plastik,
zavéskl a jinych nestandartnich sou¢ésti ndlezovych inventart je sice podobné, jako pokusit se po-
skladat obsah synoptickych evangelii podle ikonografie kiestanskych chramd, ale co jiného zbyva.
Pocetny tym madarskych badatelti vedenych Juditou P. Barnou sestavil prehled aktualniho stavu pra-
menné zakladny souvisejici s fenoménem kruhovych prikopovych ohrazeni — rondelt — v zdpadnim
Madarsku. Jestli je moZné vSechny tamni struktury tohoto charakteru spojovat s rondelovym fenomé-
nem, jak jej chdpeme v ¢esko-moravském prostiedi, je jiz del$i dobu diskutovano. Ty bezprostiedné
Casove a prostorové navazujici viak s nejvétsi pravdépodobnosti ano. Clanek Jaromira Kovarnika
o trojitém rondelu v Plotistich nad Labem u Hradce Kréilové predstavuje dosud nejiplnéjsi zpravu
o tamnim systematickém vyzkumu z let 2013 az 2014, uskutecnéném pod zastitou Katedry archeo-
logie Univerzity v Hradci Krédlové. K pfispévku se vratime niZe, zde stoji za zminku tdctyhodna série
radiokarbonovych dat, ziskana z pfikopl objektu. S timto ¢lankem dzce souvisi text vénovany meto-
dice modelace terénni situace zkoumané v Plotistich, jehoZ autorem je St&pan Kravciv. Nové vyzkumy
ve sto let znamé lokalité s tvarové nestandardnim ptikopovym tdtvarem v dolnobavorském Altheimu
prezentuje Thomas Saile. Je sporné, jestli nové vyzkumy v této lokalité mohou pfinést prevratné
vysledky, za pozornost vSak tento objekt rozhodné stoji. Poslednim piispévkem celého sborniku je stat
Marie a Lubomira Novotnych v&€novand slovenskym néleziim antropomorfnich aplikaci na neolitické
keramice. Shrnujici text je dobife heuristicky zaopatfen a muze se stit spolehlivym vychodiskem
dal$ich syntetickych praci.

Referovany sbornik je bezpochyby distojnym, byt trochu opozdénym vyvrcholenim oslav vyro¢i
sta let od vydani zakladni prace o relativni chronologii moravského neolitu. Nabizi se snad jen otdz-
ka, jestli bylo nutné pojimat jej zcela cizojazycné a tim, pfi v§i upfimnosti, zasunout pod obzor vét-
Sinové tuzemské ¢tenarské obce. Zejména kdyZ svazek nema disledné uceleny koncept a ptislusnost
k Palliardiho vyroci je u vétSiny piispévki spise volnd. Clanky ve své vétsiné nadnarodni presah
nemaji a jako fada jinych prekladovych pocint vzeslych z ¢eského prostiedi se svazek bude v nej-
lepSim pripadé citovat. Jestli se bude ¢ist, je v§ak otazkou.

V kazdém pripad€ je na tomto mist€ vhodné uvést na pravou miru nesrovnalosti obsaZené v jednom
z otiSténych textll. Jaromir Kovérnik ve svém obsdhlém ¢ldnku Das dreifache Rondell der Stichband-
keramischen Kultur (SBK) in Plotisté nad Labem II bei Hradec Kralové und analoge Funde
(s. 337-376) uvetejiiuje mj. vysledky systematického vyzkumu Katedry archeologie Univerzity v Hrad-
ci Krélové, ktery probihal v letech 2013 az 2014. Pfedmétem vyzkumu byl mladoneoliticky rondel
na katastru Ploti$t nad Labem, ktery je dnes soucasti severniho pfedmésti Hradce Kralové. Objekt
nebyl bezprostfedné ohroZen, a jednalo se tak o Cisté badatelsky zdmér autora, na ktery poskytla
prostiedky kralovéhradecka univerzita.

Vysledky odpovidaji pomérné skromnym podminkdm vyzkumu, vedeného zejména jako student-
ska terénni praxe. Kruhovy objekt se tfemi piikopy, zjistény nejdfive leteckou prospekci, byl zkou-
man pouze v malém vyseku u jeho jiZniho vstupu. Jaromir Kovarnik jej oznacuje jako Plotisté nad
Labem II, pfestoZe z katastru Zadny dalsi rondel zndm neni. Ve snaze o pochopeni tohoto autorova
postupu nahlédneme i do jeho pfedchozich praci.

Text déle prinasi prehled rondelovych staveb v oblasti labského pravobiezi mezi Jaroméii a Hrad-
cem Krélové. Autor dava jejich lokalizaci do souvislosti se soutoky fek a potokii. Napfiklad rondel
v Semonicich se mé nachazet pobliZ soutoku Labe, Upy a Metuje. K sou¢asnému tsti Upy do Labe
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je to sice skoro 4 km vzdu$nou ¢arou a k Metuji témét 3 km, ale v mapé€ na urovni autoatlasu se
souvislost muzZe jevit zfejmou. Co je vSak dulezitéjsi, je skutecnost, Ze mezi semonickym rondelem
a zminovanymi soutoky leZi nejméné ti'i dalsi soudoba sidlisté kultury s vypichanou keramikou (StK),
jedno z nich zkoumané v mimotradném rozsahu 8 ha (Burgert 2015). Pro¢ neni rondel situovan u nich,
ma-li mit souvislost s fi¢ni siti? Tento thel pohledu je kamenem urazu celého konceptu J. Kovarnika.
Pojednava totiZ rondely samostatné, bez jakékoli souvislosti s tamnim mladoneolitickym osidlenim.
Pro¢ tak autor ¢ini, je obtizné posoudit. Skute¢nosti ov§em zlstava, Ze sidelni reSerse je naroc¢na ¢in-
nost a prirozené se neda délat bez materidlu, pouze na zakladé leteckych snimku.

V celém useku pravobieZi se nachézi pétactyficet revidovanych lokalit s nilezy keramiky StK.
Nekteré Ize sloucit do vétsich sidliStnich celkil, vétsinu nikoli. Osidleni mladsiho stupné zde naprosto
prevlada. Nejsou rondely v této oblasti lokalizovany prosté proto, Ze se zde nachazi silné sidelni enkla-
va, jejiz osidleni vrcholi v obdobi budovani rondeli? A abychom vystoupili z bludného kruhu cilené
vazby na fi¢ni tok: silné neolitické osidleni je do této oblasti situovano proto, Ze se sprasové sedimenty
vzhledem k pfevladajicim severozdpadnim vétrim v glacialech, ukladaly na zavétrné strané udoli,
v tomto prfipadé tedy na pravobreZi.

Autor neopomnél zdiraznit nalezy naddob kultury s moravskou malovanou keramikou (MMK)
v kontextu tamni mladsi StK. Doslova uvadi, Ze jsou to ,,naptiklad lokality Lochenice, Holohlavy
a Predmérice*. Jako ptiklad by to jisté stacilo, kdyby jich ov§em nebylo prave jen tolik. Co jiz J. Kovar-
nik neuvadi, je skute¢nost, Ze stejné mnoZstvi je tam i nalezi soudobé keramiky ptivodem ze zapadnich
oblasti, tedy oberlauterbasské skupiny. V pozadi nelze nerozpoznat snahu prostfednictvim tcelového
vybéru skutecnosti dovést Ctenafe k predem vytenému cili. Ostatn€ autor své postoje jiZz v minulosti
vyjadfil pomémé jasné, kdyz obyvatelstvo StK oznacil za retardované (Podborsky — Kovdrnik 2005, 140).

Nyni kratce k terminologii. PlotiStskym rondelem s oznacenim I ma autor na mysli palisddové
ohrazeni odkryté dlouhodobym vyzkumem A. Rybové a V. Vokolka pfi vyzkumu polykulturni loka-
lity na rozhrani Ploti§t a Pfedméfic nad Labem v letech 1961 aZ 1970. V predchozim tematickém
¢lanku jej takto ,,pracovné oznacil” (Kovdrnik 2014, 21) s odkazem na jiny svij pfedchozi text
(Kovdrnik — Mangel 2013), kde o ném ovSem bliZe nehovoii. Uelem je zjevné tak dlouho uvadét
neovéiené hypotézy, a7 se jejich mantrickym opakovanim samy potvrdi. Zmét autocitaci a lapidarnich
tvrzeni typu ,,jak jsme jiz dfive uvedli“ budi dojem mnoZstvi odvedené prace. Opak je vSak pravdou.

Na tomto misté uvedme ve strucnosti nékolik duilezitych okolnosti, tykajicich se vyzkumu
A. Rybové a V. Vokolka. Vyzkum byl v pocatku zaméfen na Zarové pohtebisté z mladsi doby fimské.
Od prvni sezény vyzkumu byly pribézné nalézdny doklady aktivit i z jinych obdobi pravéku, které
se zpravidla nachézely stratigraficky pod fimskymi Zarovymi hroby. RovnéZ na pocéatku vyzkumu byl
zachycen palisddovy Zlab (obj. ¢. 13), jehoz pribéh byl sledovén i v dalSich letech (obr. I). Pozdéji
byl v zapadni ¢asti plochy zachycen druhy obdobny Zlab (obj. 222), jehoZ prib&éh mimo zkoumanou
plochu byl z¢4sti sledovan pomoci sond. Souvislost mezi obéma liniovymi ttvary nemohla byt terén-
nim vyzkumem vyfeSena, protoZe kli¢ovy usek predpokladaného priiniku obou objektd byl znicen jiz
pocatkem 20. stoleti postupujici téZbou v prilehlé cihelné predméfického cukrovaru. Kromé jmeno-
vanych dvou palisadovych ohrazeni se na ploSe vyzkumu nachézeji rovnéz dva ptikopy. Prvni z nich
(obj. 156) byl zachycen pouze v kratkém tseku pii vychodni hranici zkoumané plochy. Druhym je
hluboky ptikop (obj. 17), ktery v jiZni ¢asti pferuSuje zmifiované mensi ohrazeni (obj. 13).

Datace vy3e uvedenych objekti byla v neddvné dobé podrobena revizi (Burgert — Vokolek — Rid-
ky 2016). Vysledkem analyzy prostorovych vztahii a keramického materidlu je zafazeni mensiho
palisddového ohrazeni (obj. 13) do ¢asového useku odpovidajiciho mladsi StK az star§imu eneolitu.
Autori revize se priklanégji k dataci do mladsiho stupné StK. Priibéh vétsiho ohrazeni (obj. 222) nebyl
narusen Zadnymi superpozicemi a je moZné jej datovat pouze na zékladé kritického posouzeni kera-
mického materidlu z vyplné Zlabku. Nejpravdépodobnéjsi se u tohoto objektu jevi zatazeni do obdobi
unétické kultury. Diky pokracujicimu zpracovani ostatnich pravékych komponent v lokalité, kterému
se aktudlné vénuje jeden z autorti nékdejsiho vyzkumu V. Vokolek, je mozné se blize vyjadfit i k Caso-
vému zafazeni obou pfikopovych ttvart. Mensi z nich (obj. 156) naleZi slezskoplaténické kulture.
VEtSi (obj. 17) je opét fazen do tnétické kultury.
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Obr. 1. Plotisté nad Labem, okr. Hradec Kralové. Plocha vyzkumu A. Rybové a V. Vokolka z let 1961-1970
s vyznacenim palisddovych ohrazeni a pfikopovych Gtvar(.

Bez jakéhokoli piistupu k terénni dokumentaci ¢i archeologickému materidlu J. Kovarnik v refe-
rované stati rovnéz pristupuje k dataci nékterych zminénych objektt. V ptipadé vnitiniho ohrazeni se
domnivé, Ze nalezi mlad$imu stupni StK (spekuluje dokonce o jeho piislusnosti k StK IVb). Je v§ak
vhodné pfipomenout, Ze A. Rybové a po ni i K. Godtowski (1992) fadili toto ohrazeni k mladoiimské-
mu pohiebisti a Ze J. Kovarnik z jinych zdroji necerpa. Jak tedy ke svym zavérim pfisel, neni jasné.
Prikopovy ttvar (obj. 17) rovnéz jaksi mimodé€k datuje do obdobi mladsi StK. Domniva se snad autor,
Ze prikop a palisdda spolu souviseji a vytvareji jeden objekt — rondel? Podle oznaceni lokality (viz vyse)
patrné ano. Nebo si na nékolika mélo dosud publikovanych a vesmés Spatné otisténych schématech
plete objekty ¢. 17 (ptikop) a 222 (vnéjsi ohrazeni)? NejspiSe se jedna o soub&éh obojiho, protoze
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v jiném svém ¢lanku J. Kovarnik v poznamce pod ¢arou uvadi: ,,Zdmeérné jsme oznadili trojity rondel
Jjako lokalitu Plotisté n/L II, protoZe povaZujeme za lokalitu Plotisté n/L I okrouhly prikop ziejmé
vkomponovany do velkého ovdlného ohrazent osady kultury s vypichanou keramikou nachdzejici se
na plose a v okoli hliniku byvalého cukrovaru v severni Cdsti katastru, kterou zkoumali A. Rybovd
a V. Vokolek v letech 1961-1970 (Kovdrnik 2016, 32). Ve zmitiované lokalité se vSak Zadny okrouhly
ptikop nenachdzi, a uz viibec ne vkomponovany do velkého ovalného ohrazeni z doby kultury s vypi-
chanou keramikou (obr. 1).

Vratme se jesté kratce k jedinému dosud zndmému rondelu v Plotistich, zkoumanému v letech
2013-2014, ktery v neorganicky ¢lenéném ¢lanku ponékud zanika. V obou vyzkumnych kampanich
bylo z vyplné piikopt celkové ziskdno jen nepatrné mnoZstvi nilezii. Jedna se o necelou stovku
keramickych fragmentt, z nichZ 27 bylo zdobeno, a 9 kusu Stipané industrie. Onéch par keramickych
zlomkut autor odvazné datuje do vyvojového obdobi StK IVa. Pro¢ ne, klidné to tak mize byt. Ale
z logiky véci vyplyva, Ze funkce objektu je starsi neZ jeho vyplii. Jak dlouho vznikala, nelze spoleh-
livé dolozit. Opravdu zajimavym zjiSténim je, Ze se ve vyplni objektu nenachézel takika Zadny archeo-
logicky materidl, a to i pfes to, Ze byla zkoumana ¢ast vstupu, kde se nélezy zpravidla koncentruji
(Ridky a kol. 2012). Tuto okolnost Ize vysvétlit absenci soudobého osidleni v bezprostfednim okoli
objektu. Od okamziku ztraty pivodni funkce se tak do ptikopu dostdvalo jen malé mnoZstvi odpadu.
O to obezfetnéji by se mélo s keramickymi nalezy zachazet, véti-li autor, Ze maji schopnost funkéni
obdobi objektu chronologicky ukotvit. Zavérem poznamenejme, Ze na katastralnim uzemi Plotist nad
Labem, které zaujimé plochu zhruba 6,5 km?, se nachazi dal$ich osm poloh s keramickymi nalezy
StK. Kdyby autor tuto okolnost znal, mohly by byt ivahy o tamnim sidelnim usporddani pomérné
zajimavé.

I pfes fadu nesrovnalosti vyplyvajicich z autorovych zanedbatelnych znalosti sidelni struktury
vychodoceského neolitu 1ze v Kovarnikove stati vyzvednout nékolik dileZitych véci. V prvni fadé
se jedné o jedinou a dostate¢né podrobnou zpravu o vysledcich badatelského vyzkumu mladoneo-
litického rondelu v Plotistich nad Labem, uskutecnéného pod zastitou Kralovéhradecké univerzity
v letech 2013 aZ 2014. Pak také uvefejiiuje rozséhlou sérii radiokarbonovych dat ziskanych z uhliki
ve vyplni pfikopu. Ta mohou byt uZite¢na dalSimu badani.

Pavel Burgert
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Déjiny staveb 2016. Sbornik vybranych refe-
rati z konference v Plasich konané ve dnech
18. 3. - 20. 3. 2016. Vyd. Klub Augusta Sedlacka
ve spolupréci se Sdruzenim pro stavebnéhistoricky
pruzkum, Plzeri 2016. 322 str.

Sestnactym svazkem se obméiiuje tvat sborni-
ku Déjiny staveb. V dusledku pfeneseni konference
z Nectin do Plas je vyobrazeni neogotického zamku
na pavodni titulni strané obalky nahrazeno vedutou
cisterciackého klastera. Jinak ale graficka uprava
sborniku zistdva stile stejnd. Neméni se ani jeho
koncepce. Naprosto prevladaji materidlové clanky
stavebnich historikl, prezentujicich zpravidla
vysledky operativnich prizkumd. I tentokrat jsou
v hojné mife zastoupeny prispévky o hradni archi-
tektufe. Mezi nimi svym syntetickym razem vy¢ni-
va obsirna studie J. Varhanika (71-84) o typologii
a funkci Stitovych zdi. Na zdkladé Sirokého soubo-
ru prikladu si autor klade otazky, jak se jeji podoba
meéni v souvislosti s masivnim nastupem tézkych
palnych zbrani pocinaje husitskymi valkami.
Dochazi k predpokladu, Ze Stitova zed i v 15. stol.
plnila stejné funkce jako v pfedchozim obdobi, kdy
se k bofeni staveb na dalku pouZivaly vyhradné vel-
ké praky. J. Varhanik se vymezuje vici Casto v lite-
ratufe uvadénym dvaham, Ze masivni zdi slouZily
predevsim jako bariéry proti stfelbé. Z balistickych
kiivek munice stfedovékych dél a praka logicky
dovozuje, Ze stfely obléhateli do hradniho jadra
shora dopadaly bez ohledu na celni masivni zdi.
U délovych (podobné jako u prakovych) projektilt
totiZ draha letu musela nabrat znacné vysky, aby
viibec zasahla cil. Autor se proto domniva, Ze Stito-
vé zdi do zna¢né miry plnily symbolickou (demon-
stracni) roli. Zaroven jim ale pfisuzuje i prakticky
Gigel, ale jiny, neZ se dosud predpokladalo. Casto
mély branit obléhatelim v pozorovéni vlastniho hra-
du, ¢imZ d¢innym zpisobem znesnadiiovaly jeho
ostfelovani.

T. Karel a A. Kratochvilovd (143-155) oproti
mnoha jinym autorim c¢tivé seznamuji s vysledky
podrobného prizkumu zbytkd jedno z pozdné
gotickych paldct hradu Svihova. Ke srozumitel-
nosti jejich sdéleni velkou mérou prispiva bohatd
a instruktivni dokumentace. Co je vSak podstatné,
autofi vykracuji z tradice ¢eského kastelologického
badani tim, Ze se primdrné zamysleji nad otidzkou
funkce rozlehlé budovy, kterd — zda se — postradala
otopna zafizeni. Obsahovala velky, nasténnymi mal-
bami zdobeny sal s ndrocné konstruovanym stro-
pem. Autofi zddraziuji, Ze jadro Svihovského hradu
sestavalo z fady dalSich reprezentativnich prostor,
asi v ném ale uplné chybély klasické obytné jednot-
ky. Tim oteviraji podstatné téma, k ¢emu vlastné
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slouzily velké hrady celnych predstaviteld panské-
ho stavu. K feSeni této problematiky velkou mérou
klada poznatky z hloubkového priizkumu mimo-
fadné dlouhé pozdné gotické sypky na hradé Pern-
Stejné. Autorka zjistila, Ze tuto funkci plnila az od
60. let 15. stol., kdy ptivodné obytn4, asi ve 14. stol.
zaloZena stavba prosla radikalni pfestavbou. Velky
respekt vzbuzuje piispévek J. Stétiny (89-109),
ktery predklada vysledky komplexniho prizkumu
zficeniny rozlehlého hradu HolStejna u Blanska.
Je tézko predstavitelné, kolik ¢asu autor vynaloZzil
na pofizeni celkového planu lokality a detailnich
nékrest torz jednotlivych budov.

Klasternimu a méstskému opevnéni vychodo-
Ceského Broumova se obsirné vénuje J. Slavik
(183-194). Zaniklé prvky obranného systému
rekonstruuje na zakladé fady baroknich a mladsich
vedut. Hlavné se ale zaobird pozoruhodnou pozdné
gotickou polygonalni bastou, kterd samostatné sta-
la pred jednou z méstskych bran. Na obytny dim
prestavéna basta zanikla v disledku barbarského
rozhodnuti v 60. letech 20. stoleti. Tésné pred zbo-
fenim byla provedena jeji dokumentace, na svou
dobu pomérné podrobna. Objekt byl pozoruhodny
hlavné tim, Ze v interiéru obsahoval — je otazka, zda
uz od pocatku — kapli. Autor zasazuje bastu do Sir-
Sich regiondlnich souvislosti a uvadi nékolik analo-
gickych sakralné-fortifikacnich staveb pfi vstupech
do mést ve Slezsku a Horni LuZici.

Z ¢lankd vénovanych sakrdlni architektuie stoji
za pozornost synteticka studie J. Skopce (110-122)
o venkovskych kostelich v severozidpadnich Ce-
chach, nové vybudovanych ¢i vyrazné prestavénych
ve 2. tietin€ 15. stoleti. Do tohoto obdobi autor kla-
de hned nékolik staveb, které veSkeré dosavadni
badani na zdklad€ formalnich znakt datovalo pod-
statné Casnéji, zpravidla do 14. stoleti, pfi¢emz se
odvolavalo hlavné na tvaroslovi kleneb presbytara.
J. Skopec vsak na zakladé detailniho srovnani s loun-
skym kostelem sv. Petra, spolehlivé datovanym na
zakladé pisemnych prament, predklada presvédcivé
argumenty pro zafazeni podobnych venkovskych
realizaci az do pohusitského obdobi. Badanim dosud
prehlizené kamenické znacky ¢i specifické detaily
kamenosocharské vyzdoby dovoluji identifikovat
konkrétni kameniky, a na zékladé Sir§iho srovnava-
ciho studia tim padem umoziiuji spolehlivou dataci.
Nejen archeologovi ze Skopcova ¢lanku plyne po-
uceni, Ze by se nemél piili§ spoléhat na udaje v sou-
pisové literatufe.

Pozornost badateld zabyvajicich se sttedovékou
stavebni kulturou zasluhuje pfispévek M. Volovdra
(289-304), ktery z konstrukéniho hlediska piehled-
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né pojednava archaické venkovské stavby ze samé
jihovychodni vyspy Slovenska, které se zde dodnes
sporadicky dochovaly jesté v terénu. Zajimaji ho
priklady rimovych konstrukci — s trdmovym nosnym
skeletem a dfevohlinénymi vyplnémi. S pozistatky
navlas shodnych staveb se archeologové setkavaji
po celé stfedni Evropé napfic vrcholnym a pozdnim
sttedovékem.

Jan Kypta

Julia Farley — Fraser Hunter (eds.): Celts. Art
and Identity. Exhibition Catalogue London —
Edinburgh. British Museum and National Museum
of Scotland, 2075. ISBN 978-0-7141-2835-1 hard-
back and 2836-8 paperback. 304 pp., with 267 figs.

Just after I finished a review of Kruta 2015 for
Pamatky archeologické, this new book for more
general public was kindly sent to me, with some
suggestions of a deeper insight into the language of
Celtic art. The new exhibition catalogue encouraged
me to try to approach Celtic art from another angle
than it is usual nowadays: to compare it with the
Greek art and philosophy of the same time, as alre-
ady Paul Jacobsthal saw, but later the Celtic school
of scholarship went a separate path from the Greek
scholars and this idea was not further developed.
The rise of the Early La Téne art was contemporary
with the peak of Greek enlightened cosmology of
Anaxagoras, who considered planets some kind of
large meteorites, and the peak of the noble realism
in the Parthenon. The founders of La Tene art and
the masters of flacons knew the same level of crafts-
manship and geometry as the Greek artists (cf.
Kruta 2015, 38, 57-59; Megaw 2001, figs. 54-57,
58-62, 139—141), but their school refused the rea-
listic representations: their dragons should help to
introduce through a shock to some ritual in the
mystery religion, whose part the feast of drinking
with libations apparently was; already the shape was
pointing out the difference between the simple form
of Etruscan Schnabelkannen and its transformation
into the sophisticated mannerism of the flacons.
The dissolving of realistic representation, some
kind of astrology was part of rituals in megalithic
constructions, calendars and even ritual vessels
(Kruta 2015, 177-187). The Celtic art can be seen
as reaction against Attic philosophy, in connection
with Pythagoreans, whose teaching was similar to
that of the druids. The tétes coupées with mistletoe
which flourishes in winter (Megaw 2001, figs. 74-75)
were illustrations to the message of the cycle of
deaths and rebirths, of consolation, overcoming fear
and strengthening hope and courage.
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The North Thracian priest Zalmoxis was con-
sidered a slave of Pythagoras by Herodotus (Her.
1V, 93-96). Of two anecdotes on Celtic perception
of the universe one refers on Alexander’s meeting
with the Celts in the year 335 BC on the Danube
(Strabo VII, 3.8). Their only fear in their otherwise
courageous attitude was that the sky may fell into
their heads. The second is about Brennos in Delphi.
In one of the versions the fall of the rock did not stop
the Celts to come into the sanctuary, and after seeing
the statues of stone and wood instead of expected
gold, he started to laugh; after being asked why, he
responded that gods could take over any shape, but
cannot be forced to stay in one of them (Diod. Bibl.
hist. XXI, 9). The nature was in hands of deities, not
a clockwise mechanism (see Venclovd 2002).

The Celtic art during its development followed
the subsequent styles of Greek art, but with refusal
of realistic representations similarly as the Jewish
art reflected the common style of its European
neighbours or the Ottoman art of Istanbul the Art
Nouveau, but the links with the Greek styles of
jewellery are especially strong. The Early Style
with autonomous local schools best represented in
mask fibulae and belt finials (e.g. Kruta 2015, 61,
69 below, 72 below, cf. Deppert-Lipschitz 1985,
136-160) was followed by the 4th century Ttalic’
styles (Kruta 2015, 90-91, 92-95, 97, 99-101) ref-
lecting the Greek 4th century “Ripe Classical” stage
(Deppert-Lipschitz 1985, 161-199). In the 314 cen-
tury it followed the Hellenistic ‘baroque’ phase
(Kruta 2015, 114-116, 120-123; Megaw 2001,
figs. 208-209; cf. Deppert-Lipschitz 1985, 205-244)
with the final ‘rococo’ stage ca. 200 BC (Kruta 2015,
124-125, 129, 138-139; Megaw 2001, figs. 228-230;
Deppert-Lipschitz 1985, 245-287), and the late
“Bucket Style” (Kruta 2015, 160, 162-165, 167, the
Gundestrup cauldron pp. 168-171; Megaw 2001,
figs. 246-262, 313-316), followed in its ‘noble’
version (cf. Bouzek 2014) the simplifying forms of
so-called Graeco-Roman transitional style in jewel-
lery (cf. Deppert-Lipschitz 1985, 279-296) and
sculpture. Celtic art lead a polemic with Classical
and Hellenistic Greece, accepted some elements of
its achievements, but forcefully rejected those fea-
tures, which were alien to its attitude, its beliefs.

Jan Bouzek
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Lutz Grunwald (Hrsg.): Den Topfern auf der
Spur. Orte der Keramikherstellung im Licht
der neusten Forschung. 46. Internationales
Symposium Keramikforschung des Arbeits-
kreises fiir Keramikforschung und des Ro6-
misch-Germanischen Zentralmuseums Mainz
vom 16. bis zum 20. September 2013 in Mayen.
RGZM - Tagungen 21. Verlag des Romisch-Germa-
nischen Zentralmuseums, Mainz 2015. 466 str.

Kovalita sbornikt z konferenci spolupofddanych
spolkem Arbeitskreis fiir Keramikforschung pomér-
né vyrazné kolisd po obsahové i formalni strance,
oviem svazek vydany péci Rimsko-germénského
centralniho muzea se v obou ohledech fadi k nejzda-
filejSim. Specificky je ale z toho diivodu, Ze v ném
naprosto dominuji pfispévky archeologii, pficemz
v ostrém kontrastu s tradici danych sbornikt témét
chybéji ¢lanky etnografii a historikti uméni. Ze zabé-
hanych koleji proto vybocuje i chronologicka Ska-
la pojednéavané latky. Novovek je tentokrat pokryt
az prekvapivé skromné, kdeZto nebyvale vyrazny
presah do antiky a doby fimské tvofi jedno ze dvou
stfedovéku. Kdo by se t&5il na ¢lanky o kachlich,
fajansi ¢i porcelanu, bude spiSe zklaman, byt Gplné
zkratka nepfijde. Zato badatelé zabyvajici se tech-
nologii a distribuci béZné keramiky budou nadseni.
Z geografického hlediska je koncepce sborniku tra-
di¢ni, nebot i tentokrat zcela prevladaji autofi z ja-
zykové némeckych zemi. Ve stfedu jejich zdjmu se
nejcastéji ocita Poryni, kde ostatné lezi i slavné hrn-
¢ifské mésto Mayen, v némz se konference konala.
Zdejsi masova produkce keramiky zapocala uz
v dobé laténské a v podstaté kontinudlné pretrvala
do novovéku.

Tematicky a koncepcni rozptyl ¢lanki je Siroky.
Prevazuji materidlové piispévky o archeologickych
dokladech ptisobnosti hrn¢itt v jednotlivych lokali-
tach, ponejvice z doby fimské a vrcholného stfedo-
véku. Srovnavaci studium obohacuje nékolik nové
publikovanych nélezti pozistatkt vypalovacich peci.
Castéji jsou ale zmifiovany objevy stepist s vyraz-
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nym podilem defektnich vyrobkil. Nejen zahrani¢ni
badatelé oceni souhrnny ¢lanek o hrnéifskych pecich
na Moravé ve 13.—15. stoleti. Ve sborniku zaujimaji
hodné mista vysledky petrograficko-mineralogic-
kych analyz stfept. Ackoli se exaktni metody pri
studiu historické keramiky uzZ mnohokrat osvéd¢ily,
vétSina zde prezentovanych prikladd plisobi samo-
ucelné. Detailnimu zkoumani totiZ byly podrobeny
nélezy z jednotlivych lokalit, aniZ by byla pfedem
promyslena ndvaznost na feSeni obecnych kulturné-
historickych témat.

Jen okrajové jsou ve sborniku zastoupeny pii-
spévky experimentdlni archeologie, pozornost ale
zasluhuji, zvlasté dva ¢lanky o pokusech s vypalova-
nim keramiky. V obou statich jsou zaroven nastinény
postupy replikace vystavby pece podle konkrétnich
archeologickych nélezi. Vychodisko jednoho poku-
su predstavovaly nalezy jednoduchych jednokomo-
rovych peci z porynské lokality Overath, vesnického
sidlist€ merovejské doby, pficemz paralelné byl usku-
tecnén pokus s vypalovanim keramiky tzv. polnim
zpusobem (na milifovité zakrytém ohni). Rozdilné
podminky vypalu se na charakteru stfepu zfetelné
projevily vizudlné a hapticky. Originalni keramice
se mnohem vice podobaly vyrobky vypélené tzv.
polnim zpisobem, ktery se prekvapivé ukazal jako
efektivnéjsi: v peci popraskalo mnohem vice nadob.
Autofi pokusu presto nevylucuji, Ze odkryté pece
slouzily z vypalovéani keramiky. Pry mohly slouzit
pri vyrobé jakychsi vizualné hodnotnéjsich (optisch
hochwertigere) nadob. Lze-li vyrobu keramiky na
merovejském sidlisti oznacit za podomackou, druhy
ve sborniku pfedstaveny experiment s vypalovanim
keramiky se naopak tykd vysoce specializované
produkce. Replikovéina byla vyroba kameniny na
zakladé nalezu velké pece (véetné posledni vsazky)
z 13. stol. v prostoru zaniklé hrn¢ifské vsi Bengerode
v jiznim cipu Dolniho Saska. Pon¢kud prekvapivé
se ukdzalo, Ze v zadni tfetiné vypalovaci komory
nebylo mozné dosdhnout dostate¢né vysoké teplo-
ty, aby zde umisténé nadoby ziskaly slinuty stiep.
Nemala ¢ast vyrobka proto musela projit dvojim
vypalem. Vsézka pritom ¢itala piiblizné 600 nddob,
coZ obnasi asi dvacet dni prace jednoho hrncife.

Badatele, ktefi se zabyvaji genezi vrcholné
sttedovéké keramiky v severozdpadnich Cechéch,
jisté zaujmou dva c¢lanky o nélezech vyrobniho
hrnéifského odpadu z vyznamného mésta Witten-
berku a zapadlé dolnoluZické visky Neupetershain.
Z obou lokalit pochézi vyspéla keramika z 2. pol.
12., resp. z 13. stol., k niZ po morfologické i techno-
logické strance nalezneme fadu analogii na ceském
uzemi. V luzické vsi je doloZena vyroba nejen béz-
nych kuchyniskych a stolnich nadob, ale vzacné také
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miniaturnich tvarti z jemné plavené bélavé hliny.
V obou lokalitich 1ze shodné studovat miseni
nékolika vyrobnich tradic — doméci (,,slovanské®)
s nékolika cizimi. Nalezy z Wittenberku jsou pfimo
interpretovany jako doklady pfitomnosti hrnéifi,
ktefi sem pfesidlili z rynsko-vlamského prostoru.
A co je zajimavé, v dalSich zdejSich dilnach se tu
paralelné vyrabély prosté kulovité hrnce pfiznacné
zejména pro Siroky pas zemi pfi Severnim a Balt-
ském mofi. Mimochodem, tyto nezdobené nadoby
se ve vyrazném mnoZzstvi objevuji i ve stfepisti ve vsi
Neupetershain.

Problematika mobility vrcholné stiedovékych
hrnéift je obsazena i v souhrnném ¢lanku o stfedo-
vékém a novoveékém hrnlifstvi v kantonu Curych.
V tamnim mésté¢ Winterthuru objevena hrncifska
pec z doby kolem roku 1400 je spojovana s hrn¢i-
fem, ktery tdajné pochézel odnékud ze severniho
Neémecka. Otazky mobility femeslnikd a kulturniho
transferu obecné prochézeji celym sbornikem jako
Cervend nit. Pocinaje antickym obdobim a konce
19. stoleti. Tehdy do Cech ze zdpadon&meckého
kraje Westerwald presidlili specialisté na vyrobu
kameninovych lahvi na mineralni vodu, hlavné
bilinskou. O nich prinasi fadu Zivotopisnych tudaji
¢lanek némeckého autora, ktery peclivé excerpoval
prameny v prazském Narodnim archivu. Z metodic-
kého hlediska stoji za pozornost i piispévek o kera-
mice z 16.-17. stol. z latinskoamerického mésta
Panama la Vieja, které slouzilo jako uzel doprav-
nich tras z Pacifiku do Atlantiku. Nepfekvapuje, Ze
ve zdejSim kulturné a etnicky pestrém prostiedi se
pouzivala keramika dovaZena z mnoha evropskych
a americkych oblasti. Pozoruhodné jsou zejména
osobité adaptace domorodych hrnéif na mddni
trendy zamorského pivodu. Indiani a miSenci dosti
schopné& napodobovali Zadanou keramiku ze Spanél-
ska, kterd sama vychézela ze vzort cizich — maur-
skych, potazmo antickych. Domorodci ji ale misto
na kruhu tvarovali v ruce.

Zapadnout by nemél zdanlivé margindlni mate-
ridlovy ¢lanek o pohérech z pozdné stiedovékého
Wittenberku. Nadoby elegantnich tvarl patii mezi
hrncinu, od béZného zboZi se ale vyrazné odliSuji
ten¢im stfepem, a zejména specifickou technologii.
Otazkou zlstavd, jak davni hrncifi docilili velice
homogenniho bélavého stfepu s kovové tmavym
povrchem vné i uvnitf. Pro dalsi studium je pod-
statnd skutecnost, Ze se tyto pohdry nahle objevuji
v 15. stol., a to na pomérné Sirokém tzemi. Clanek
upozoriiuje na nékolik piikladi z némeckych zemi.
Analogie — po technologické strance pfimé, po ty-
pologické strance volné — 1ze nachazet i v Cechach
(napf. na zapadocCeském hradé Preitensteinu: Marik

321

2016, obr. 9, 24), dosud se ale nedockaly soustavné
pozornosti. Vzhledem k tvarové a vyzdobné variabi-
lit€ 1ze tentokrat sotva uvazovat o mobilité hrnéifu,
nechce se ale véfit tomu, Ze by se velice specifickd
technologicka inovace soub&Zné objevila v riznych
koutech stfedni Evropy nezévisle na sobé. K tivaham
tohoto druhu poskytuje referovany sbornik nepie-
berné mnoZstvi podnéti.

Jan Kypta
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Venceslas Kruta: Le monde des anciens Celtes.
Editions Yoran, Fouesnant 2016. ISBN 978-2-3674
7-012-2. 396 pp.

The book is a counterpart to the monumental
oeuvre of the author Art des Celtes discussing
the individual works of art (reviewed in Pamatky
archeologické 2017). It brings a summary of many
previous studies and of the compendium of the aut-
hor (Kruta 2010) in a more popular version destined
for broader public, but expressing his ideas in more
clear and impressive manner understandable not
only to specialists, but also to educated non-experts
in archaeology.

One point should be stressed. Venceslas Kruta
insists in all his recent books and papers that Celtic
art, despite of its fragmentary preserving and nearly
without live-size monuments, represents an auto-
nomous field of specific spiritual message, compar-
able with other chapters of human art of the man-
kind. The origins of La Téne style are contemporary
with the peak of Early Classical Greek art and phi-
losophy of enlightenment of Anaxagoras, and it can
be seen as the result of opposite spiritual teaching
of the druids, very near to that of the Pythagoreans.
A number of later styles arose from inspiration by
spiritual movements: the pre-Romanesque by the
Irish church mission on the continent, the Romanes-
que by the Benedictines, Gothic by the school of
Chartres, renaissance with return to Classical anti-
quity by humanism, while baroque and Jesuit styles
were inspired by restoration of Catholic Church.
The book under review also defends the Celtic mes-
sage for France and Central European countries,
opposing the contemporary attempts of British ap-
propriation of Celtic heritage (Farley — Hunter eds.
2015), and it also offers the understanding of the
universe not as fixed clockwise machine as most of
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us understand it nowadays, but as something alive:
as Gaia, in the Heidegger’s distinction das Werdende,
not das Seiende.

Jan Bouzek
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Christopher T. Morehart — Kristin De Lucia
(eds.): Surplus: The Politics of Production and
the Strategies of Everyday Life. University Press
of Colorado, Boulder 2015. ISBN 978-1-60732-3
71-6. 338 str.

Koncepcia prebytku a jeho tvorba ma svoje na-
lezité miesto v ramci antropoldgie ¢i ekonomickych
vied a zohrava hlavnua dlohu v mnohych materia-
listickych interpretacidch spolocenskych zmien.
Z archeologickej perspektivy predstavuje prebytok
vyznamného Cinitela v otazkach historického vy-
voja, rozloZenia moci a spolo¢enskej stratifikacie
zaniknutych civilizacii. AvSak, aj vzhladom na svoju
mimoriadne réznorodd povahu sa tloha prebytku
len tazko konkretizuje, o ¢om sved¢i aj skutocnost,
Ze vidcSina publikdcii tito tému opomina alebo
obmedzi len na frazy typu ,produkcia prebytku
umoZnila...”. Prave tito medzeru v chipani a inter-
pretacii ulohy prebytku sa pokusa zaplnit nova pub-
likacia s nazvom Surplus: The Politics of Production
and Strategies of Everyday Life, ktora vydalo vyda-
vatelstvo University Press of Colorado v roku 2015.
Publikacia dostala formu kolektivnej monografie
a vznikla pod vedenim editorskej dvojice Christop-
her Morehart a Kristin De Lucia. Publikécia je roz-
¢lenend na tvod, 10 kapitol (pripadovych Stadii)
a zaver, pricom nazera na koncepciu prebytku ako
na analyticky konstrukt a historicky fenomén.

O primdrnom zdmere publikicie informuje jej
mimoriadne obsiahly Gvod, v ktorom autori Chris-
topher Morehart a Kristin De Lucia oboznamuju
Citatela s vyvojom nazerania na prebytok a jeho rolu
v archeologickych interpretaciach. Okrem hodnote-
nia predchadzajicich vedeckych prac sa tu zamys-
Iajt aj nad témami uzko spétymi s tlohou prebytku
a problémami chapania prebytku ako takého. Velki
pozornost autori venuju predovsetkym koncepcii
absoliitneho prebytku a z nej vyplyvajicej dichotd-
mii absoliitneho a relativneho prebytku, ktora pova-
Zuju za problematicku, pretoZe jej opodstatnenost

Nové publikace

je podmienena stalostou a nemennostou spolo¢nos-
ti, a teda absenciou akejkolvek dynamiky. Z tohto
dovodu sa priklanaju len k rozliSovaniu medzi pri-
tomnostou prebytku a Ziadnym prebytkom. Presnd
definiciu prebytku sice ivod nepontika, no zamysla
sa nad otazkami vyznamu produkcie prebytku, jeho
formami, alebo spdsobmi rozliSovania a merania
prebytku. Konkrétne aplikacie a odpovede na tieto
otazky pontika nasledujicich 10 kapitol formou pri-
padovych Stadii.

Prvi z nich pontka druhé kapitola (The Cost
of Conquest: Assessing the Impact of Inka Tribute
Demands on the Wanka of Highland Peru) od Cathy
Costin. Autorka tu na priklade imperializmu inkske;j
civilizacie demonstruje, aka naro¢na mohla byt pro-
dukcia prebytku. Zameriava sa oblast Upper Man-
taro Valley a porovnédva produkciu prebytku pred
ovladnutim oblasti Inkami a po fiom. Za klicové
identifikatory prebytku povazuje textilie a napoj
chichi, ktorych vyroba sa znacne zintenzivnila bez-
prostredne po zacleneni do inkskej sféry vplyvu.
Costin si v§ima predovSetkym beZné obyvatelstvo
a sposob, akym zvySena produkcia prebytku a s fiou
suvisiace nerovnomerné rozloZenie tohto bremena
na obyvatelstvo postupne menili vniitrospolocenské
vztahy.

Tretia kapitola (Surplus and Social Change:
The Production of Household and Field in Pre-Aztec
Central Mexico) od dvojice editorov analyzuje vy-
znam prebytku na mikrodrovni v chdpani spoloc¢en-
skych zmien. Autori tu kritizujd tzv. top-down pri-
stupy vo vnimani tlohy prebytku a preferuji tzv.
bottom-up perspektivu, pricom pozornost venuju
drovni jednotlivych domdacnosti a miere, do akej
mohli rozhodovat v otazkach nakladania s prebyt-
kom. V tomto kontexte vnimajui prebytok ako strate-
gicky spdsob uspokojovania inStituciondlnych, ale aj
spolocenskych potrieb. Aplikacia takéhoto pristupu
je mimoriadne zaujimava, pretoze poodhaluje spd-
sob, akym mohli byt niektoré spolocenské zmeny
vysledkom konania a rozhodovania ,,zdola®, a nie
produktom intenzivnejSieho generovania prebytku.

Stvrta kapitola (Surplus in the Indus Civilization:
Agricultural Choices, Social Relations, Political
Effects) od autorky Heather Miller sa ststreduje na
oblast juznej Azie a motiviciu produkcie prebytku
s ohladom na alternativne met6dy produkcie polno-
hospodarskeho prebytku. Miller skiima vyznam slo-
bodného rozhodovania a existencie spolocenskych
sieti na urovniach jednotlivych doméacnosti, komunit
a §irsich spoloc¢enskych celkov. Kapitola analyzuje
parametre a kontexty, v ktorych sa rozhodovanie
dialo a nasledne sa zamy$la nad jeho ekonomickymi,
spolodenskymi a politickymi ddsledkami. Ustred-
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nou témou kapitoly je vSak otdzka volby vhodného
polnohospodérskeho systému, ktory potom ovplyv-
nuje aj produkciu prebytku, pricom autorka definu-
je zékladné stratégie tejto volby.

Piata kapitola (Surplus from Below: Self-Orga-
nization of Production in Early Sweden) sa zame-
riava na oblast Smalandskej roviny na juhu Svédska
a autor T. Thurston tu dlohu prebytku zasadzuje do
kontextu konfliktu tradicii a centralizovanej vlady.
Na pripade ovlddnutia pastordlneho obyvatelstva
expanzivnym politickym ttvarom a naslednym zin-
tenzivnenim exploaticie nerastnych surovin sleduje
motivaciu rastu produkcie prebytku. Medzi hlavné
dovody tvorby prebytku autor radi zvySenie spotre-
by, ocakavanie nedostatku, obchodnu prileZitost ¢i
uspokojovanie potrieb elit. Kapitola ilustruje proces,
akym pastordlne obyvatelstvo formovalo vyznamny
ekonomicky subjekt v rdmci administrativy, ktora
taZila z jeho préce a zaroveil ho nechavala schudob-
nené a znevyhodnené.

V siestej kapitole (From Surplus Land to Surplus
Production in the Viking Age Settlement of Iceland)
sa Douglas Bolender venuje nérskej kolonizacii
Islandu. Sleduje tendencie osidlovania a zachytava
transformdciu ostrova z izemia s masivnym prebyt-
kom p6dy na tizemie s vysokou produkciou polno-
hospodarskeho prebytku. Okrem toho sa hlbsie
zamysla aj nad hranicnym mnoZstvom pddy, ktort
dokaZe jedna doméacnost efektivne vyuZzivat. Rov-
nako sa zaujima aj o to, ¢o uZ mozno povazovat za
prebytkovi podu a spdsob, ako k takémuto prebytku
pristupovat.

V siedmej kapitole (Surplus Capture in Con-
trasting Modes of Religiosity: Perspectives from
Sixteenth-Century Mesoamerica) Christian Wells
analyzuje etnograficko-historické pramene a pokusa
sa rekonStruovat vztah medzi ndboZenskymi prak-
tikami a produkciou prebytku u stredoamerickych
etnik v ¢ase zavaznych spolocenskych zmien pocas
16. storocia. Autor sa snaZzi rozlisit, ¢i vztah medzi
kultom a prebytkom reflektuje zauZivané tradicie
alebo predstavuje transformacny fenomén spojeny
s nastupom Spanielskej kolonizacie. Na zdklade
aplikdcie Withehouse-ovej kognitivnej tedrie alter-
nativnych médov nédboznosti (Whitehouse 2004) sa
priklana k nazoru, Ze skusenost a sposob vyjadrova-
nia ndboZenskych predstdv mohli vytvorit podmien-
ky smerujuce k intenzivnejsej produkcii a mobiliza-
cii prebytku.

Osma kapitola (Surplus Houses: Palace Politics
in the Bight of Benin West Africa, AD 1650—-1727)
zachytava napétie a problémy spojené s produkciou
prebytku v oblasti architektiry v zépadnej Afrike.
Niel Norman tu skima komplex elitnych palacov

323

Heudského kralovstva a reguldciu prilevu novych
tovarov pochdadzajicich z atlantického obchodu.
Vysledkom stiperenia 0 moc a prestiZ sa v tejto ob-
lasti objavuje mnoZstvo paldcovych stavieb, ktoré
patrili prisluSnikom vysSej vrstvy. Prave skutocnost,
Ze miestna elita disponovala prebytkom pracovnej
sily a presmerovala ho do stavby vlastnych palacov,
nastrbila a nasledne rozbila dovtedajsi systém vyro-
by a vymeny. Tieto spolo¢enské zmeny mali dopad
aj na vladnucu vrstvu, ktora v snahe udrzania si
postavenia a prestiZe nebola dalej ochotnd delit sa
o luxusny tovar.

V deviatej kapitole (Surplus Labor, Ceremonial
Feasting, and Social Inequality at Cahokia: A Study
in Social Process) sa dvojica autorov, James Brown
a John Kelly, pokusa definovat ,,spolocensky pre-
bytok* a jeho vyznam pre spolocensku Struktiru.
Autori sa domnievaju, Ze v ramci spolocnosti zalo-
Zenych na pribuzenskych vztahoch zohrava klticova
rolu spolo¢né stolovanie, ktoré je ur¢ujicim Cinite-
Tom spolocenskej stratifikdcie, ak mnoZstvo zicast-
nenych dosiahne isty pocet. Tento pristup autori
uplatiiuji v lokalite Chokia (IL, USA) a prepéjaju
v fiom polnohospodarsku vyrobu, prebytok pracov-
nej sily a vzrastanie nerovnosti prostrednictvom
neustdleho zadlZenia slabsich spologenskych jedno-
tiek. V tomto zmysle chapu prebytok pracovne;j sily
ako faktor vzostupu elitnych domacnosti.

Autori Victor Thompson a Christopher Moore
v desiatej kapitole (The Sociality of Surplus among
Late Archaic Hunter-Gatherers of Coastal Georgia)
hodnotia vztah medzi spolo¢nym hodovanim, pre-
bytkom a ritudlom. Kontextom pre ich vyskum je
kazdodenny Zivot na pobrezi Statu Georgia (USA)
pocas neskorého archaického obdobia. Kapitola
komentuje doterajsi vyskum v tejto oblasti a zosta-
vuje typologiu prebytkov produkovanych skupinami
lovcov a zberacov, pricom sa snazi poukézat na fakt,
Ze nielenZe mensSie a jednoduchsie spolo¢nosti pro-
dukovali prebytok, ale dokonca prebytok predsta-
voval klticovy parameter pri spolocenskej hierarchi-
zacii takychto spolo¢nosti. Okrem toho si v§ima aj
samotnu produkciu prebytku v zmenenych prirod-
nych podmienkach a mozny vplyv tychto zmien na
vnutrospolo¢enské vztahy a dianie.

Jedenasta kapitola (The Transactional Dynamics
of Surplus in Landscapes of Enslavement: Scalar
Perspectives from Interstitial West Africa) od autorky
Ann Stahl uzatvéara sekvenciu pripadovych Stadii.
Autorka sa v nej sustreduje na tlohu prebytku
v stredozapadnej Ghane a snaZi sa zachytit stratégie
konverzie prebytku. Kapitola cerpd z rozlicnych
historickych, etnograficko-historickych zdrojov,
oralno-historickych prameriov a pridiza sa Guyero-
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vej modelu o konverzii a tvorbe bohatstva v turbu-
lentnych podmienkach (Guyer 2004). Vysledkom
je zaujimavy obraz spolo¢nosti, kde ma konverzna
dynamika prebytku zdsadny vplyv na spolocensku
stratifikidciu vzhladom na problematickd povahu
oblasti.

V zéavere publikdcie Timoty Earle prezentuje
ovela uZsiu, politicko-ekonomicku perspektivu vni-
mania prebytku. Sumarizuje jednotlivé pripadové
Stidie a na zéklade principu rovnovahy syntetizuje
metodologicky rdmec zohladfiujuci rop-down
a bottom-up pristupy. Prebytok vnima ako jeden
z klticovych Cinitelov, ktoré je nevyhnutné rozliSovat
a skiimat za tcelom pochopenia priebehu a povahy
spolocenskych zmien v celej ich zlozitosti. Earle sa
zamysla aj nad spdsobmi, akymi moZno prebytok
zaznamendavat ¢i merat a na zdklade jednotlivych
pripadovych $tadii definuje pit oblasti merania:
1. meranie potenciilneho polnohospodarskeho pre-
bytku v rdmci konkrétneho polnohospodarskeho
systému, 2. meranie skladovacich kapacit, 3. mera-
nie pracovnej sily pouZitej na produkciu prebytku
za ucelom uspokojenia potrieb vladnucej vrstvy,
4. meranie pracovnej sily pouZitej na stavbu elitnej
architektiry a 5. meranie prebytku produkovaného
na urovni jednotlivych domdacnosti (resp. vymena
tovarov medzi domacnostami).

Publikécia predstavuje vyznamny prispevok
k tedrii archeoldgie. Zddraziluje vyznam tvorby
prebytku ako spolo¢enského procesu, ktory je tizko
spaty s komplexnym chapanim kaZdodennosti
a zmien zaniknutych civiliz4cii. Nazera na prebytok
nielen ako na proces odohravajici sa na makrotrov-
niach, ale v§ima si aj mieru, do akej mohol byt tento
proces ovplyviiovany zdola. Vysledkom je uchopi-
telny metodologicky pristup, ktory umoziuje iden-
tifikaciu prebytku vo svetle spolocenskych a kon-
textudlnych rozmerov jeho produkcie, distribicie
a spotreby. Silnou strankou publikacie je jej nazera-
nie na prebytok z rozli¢nych perspektiv a nasledni
demonstracia na konkrétnych prikladoch. Na dru-
hej strane sa v nej vSak nevenuje pozornost inym
vyznamnym regionom ako st Egypt, Mezopotamia
¢i Stredomorie. V kaZzdom pripade ide o mimoriad-
ne zaujimavu publikaciu, ktora aktualizuje Studium
prebytku a uddva smer dalSieho badania v tejto
problematike.

Denis Hakszer
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Petr Neruda: Cas neandertilct — Time of Ne-
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muzeum, Brno 2016. 315 str.

Kniha Petra Nerudy o neandertalcich, vydana
k vystavé Moravského zemského muzea v Brné,
predstavuje shrnuti vysledkt jeho dlouholeté spe-
cializace na problematiku stfedniho paleolitu nejen
v Ceskych zemich a na Slovensku, nebot téma si
vynutilo pfekracovani hranic teritoridlnich i véd-
nich specializaci. Paralelni ¢esky a anglicky text,
pojednavajici Casoprostorové rozlehlé téma na
zéklad€ svétové literatury, rozd€lil autor na sedm
kapitol, vénovanych postupné otazkam Casu a pros-
toru, antropologii neandertalcti, volbé mist k usidle-
ni, neandertalskému domovu, otazkam subsistence,
technologie a ekonomiky, problému symbolického
chovéni a estetického citéni. Pfi vykladu uziva sou-
casné poznatky, diskutuje alternativy vykladu, ale
zaroveli pouziva jazyk védy s ohledem na nespecia-
listy, resp. neprofesionaly. Podobné i ilustrace pfi-
naseji prehledné jak autentickou dokumentaci, tak
i pro laiky nepostradatelné rekonstrukce soucasnych
predstav o neandertalcich.

Uvod rekapituluje d&jiny vyzkumu paleolitu na
Moravé, v Cechach i na Slovensku. Prva kapitola
konstatuje problémy s casovym vymezenim dlouhé-
ho a klimaticky extrémné nehomogenniho obdobi
stfedniho paleolitu (interval ca 300 000 — 40 000 BP
zahrnuje tfi glacidly a nejméné dva interglacialy)
is korelaci pfirodnich podminek s mélo poznanym,
resp. odli$né strukturovanym vyvojem anatomickych
znaki neandertalcti (nejstar$i znaky predchazeji
a nejmladsi naopak preZivaji trvani stfedniho paleo-
litu); mnohé archeologické komplexy stfedniho pa-
leolitu dosud lidské pozistatky neposkytly, takze
jejich tvlirce nezname, a vSechny vyroky o kontinui-
té zlstavaji stile jen postupné zpeviiovanymi nebo
nahrazovanymi konstrukcemi mezi fidkymi ostrtiv-
ky dat. Autor pfehledné informuje o zménéch fléry
a fauny dob ledovych a meziledovych, pficemz upo-
zorfiuje na Castecnou schopnost nékterych druht
prezivat a pfizpusobovat se zménénym podminkam.

Neandertalci osidlili rozsahlé uzemi v pasu od
Pyrenejského poloostrova aZ po vychodni Sibif jiz-
né od vlivu severského zalednéni (na drovni jizni
Anglie) po severni a vychodni bieh Stfedozemniho
more az k severnim bfehim Arabského mofte, pfi-
¢emz téziste osidleni leZi v zapadni a jizni Evropg,
kde se diky vliviim ocednského klimatu rozvijelo
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kontinualné na rozdil napt. od aridni stfedni Evropy,
kterd se v glacidlech stavala polarni pustinou, zatim-
co v teplych obdobich tu neandertalci osidlovali
uzemi i severné 50. rovnobézky. Neandertalci zfej-
mé nepronikli do Afriky (ani pfes Gibraltar, ani po
vychodnim pobiezi Stfedozemniho mofte). Jejich
osidleni Blizkého vychodu trvalo podle radiome-
trickych dat z kosterniho materidlu nejméné mezi
75 a 45 tisiciletimi BP, a to paralelné s anatomicky
modernimi lidmi (doloZenymi v regionu jiZ pred
130 000), ale obé populace produkovaly identickou
kamennou industrii. Podle adaptaci na chlad na kost-
rach neandertalcti je pravdépodobné, Ze neandertélci
pronikli na Blizky vychod z Evropy, odkud je zfejmé
vytésnil nastup prvého glacialniho maxima. Autor
dale podava prehled stfedopaleolitického osidleni
vychodni Evropy (s po¢atkem v prabéhu posledni-
ho interglacialu: Eem, MIS 5e, 130 000 — 115 000);
prekvapivy postup neandertalcii (evropského plivo-
du podle genetickych analyz) vychodnim smérem
pres Kavkaz az na Altaj na jihu zapadni Sibife zpu-
sobilo zfejmé ochlazeni v pritbéhu posledniho gla-
cidlu, ale moZna i planetarni klimatické plsobeni
katastrofdlniho vybuchu sopky Toba na Sumatie.

Autor dale shrnuje soucasny stav metodiky vy-
zkumu pleistocénu vcetné déjin vyzkumu (studium
zalednéni, stratigrafie pudnich sedimentl ve spra-
Sich, ledovcovych vrtli, absolutniho i relativniho
datovani).

Druha kapitola obsahuje informovany prehled
nejstarsiho vyvoje ¢loveéka a pocatkl osidleni Afriky
(nyni nejstarsi artefakty z Keni se datuji ca 3,3 mil.
let) a Evropy (nejstarsi pozistatek ¢loveéka spolu se
zvifecimi kostmi a nastroji z jeskyné Sima del Ele-
phante v pohofi Atapuerca ve Spanélsku ca 1,2 mil.
let), soucasny nazor na postaveni neandertalcti ve
vyvoji cloveka (neandertalci jsou podle genetickych
analyz samostatnym druhem, svébytnou evoluc¢ni
linii, nikoli poddruhem sapientl, coz nevylucuje
moznost kiiZeni, ale jejich haplotypy postupné z ge-
netického fondu Homo sapiens vymizely), doklady
jejich pravorukosti (prokazana i na opotfebeni jejich
zubl); anatomické predpoklady pro schopnost
plnohodnotné feci a symbolické chovani neander-
talct 1ze vykladat jako nepfimé dikazy schopnosti
abstraktniho mysSleni. Autor dédle vénuje znacnou
pozornost prezentaci moravskych a slovenskych
nélezi neandertélcd, jejich osudiim, vyvoji poznéani
a rekonstrukci.

Tteti kapitola pojednava o sidliStich neander-
talcd, spojovanych zpocatku jednostranné s jesky-
némi, v nichZ byly jejich poziistatky, zachované
v kontextu, objeveny nejdiive. Ve skutecnosti byli
neandertdlci znacné versatilni a osidlovali oteviena
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uzemi na pobfeZi i ve vnitrozemi, v niZinach i v ho-
rach. Z omezeného vyskytu jeskyni je zfejmé, Ze sid-
listé v oteviené krajiné prevazuji, jejich frekvence
z4visi vzhledem k niZ§i ndpadnosti nemdlo na inten-
zité archeologického prizkumu. Raznd prostredi
poskytovala specifické vyhody (krasova tzemi jes-
kyné, tdoli, brehy fek i jezer bohatou biomasu, pra-
meny mineralnich pramenu pfitahovala teplejSim
mikroprostedim a stalosti vodniho zdroje, jind mis-
ta zase snadnym pfistupem ke kamenné suroving).

Ve ctvrté kapitole vyuzil autor predevS§im
vysledky svych analyz jednotlivych fazi osidleni
Valochova vyzkumu Kilny k pribliZzeni predstavy
obytného prostoru neandertdlci: prostor jeskyné
vSak neménila jen sedimentace, pohyb lidi a jejich
c¢innost, ale i postdepozi¢ni procesy. V optimdlnich
pripadech 1ze soucasnost a prostorové vztahy pro-
kazat sklddankami vSech druhi nalezii; prostorova
distribuce ohnist, vyrobnich mist, jednotlivych typt
nastroju, ale pravé tak odpadu, vyskyt mist neuzi-
vanych, ale i rozptyl vyjimecnych nélezi, jako jsou
mlécné zuby, konkretizuji zpsoby vyuZivani pro-
storu. P. Neruda referuje o situaci v dalSich lokali-
tach nejen stiedni Evropy, diskutuje otdzku umélych
konstrukei, které se ov§em vyskytuji jen unikatné
(jako ovalny pudorys z krapnikd v jeskyni Bruni-
quel ve Francii), ¢ast&ji ovsem v podobé konstrukci
z mamutich kosti na Ukrajiné nebo v Rumunsku.

Pata kapitola otevira problém potravy neander-
talct, adaptovanych na chlad a fyzickou ndmahu,
jejiz zaklad tvorilo nesporné maso a tuk zvirat.
Neandertélci se béhem svého vyvoje i vzhledem
k aredlu rozsiteni pfizptisobovali lokdlnim podmin-
kam a lovili pfedevsim stabilni mistni druhy velkych
a stfedné velkych byloZravel (mamutova fauna byla
dostupna severné Pyreneji a Alp, kde nutné dopliio-
vani stravy rostlinnou sloZkou predstavovalo vétsi
problém neZ v mediterannich oblastech); na specia-
lizaci lovu lze usuzovat v ptipadech, kdy se frekven-
ce pozulstatkd urcitého druhu na sidliStich vyznam-
né 1isi od jeho zastoupeni v pfirodé. Vzacné nalezy
koster ulovku velkych savcl s ndlezy loveckych
nastrojii nebo stopami po jejich uziti v podobé dér
na kostech i feznické zasahy na jejich kostech mezi
odpadem na sidlistich dokladaji subsisten¢ni vyuZzi-
vani mamutti, nosorozcti a lokalné i medvéda. Lov
mensich a koZeSinovych zvifat (sobt, koni, jelen,
kozorozcu, vlku, lisek, kraliki) byva pro mensi
odolnost jejich kosti proti rozpadu mezi nalezy pod-
reprezentovan podobné jako morsky i sladkovodni
rybolov. S vyjimkou mofskych plzi zanechalo jen
vzacné stopy sbéracstvi.

Sestd kapitola, vénovana technologii a ekono-
mice, obsahuje zasvéceny piehled rozsahlé oblasti
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vyroby Stipanych kamennych nastrojii, pocinaje
pfimym tvarovanim sekaci, péstnich klint, asyme-
trickych klinovych nozii a drasadel micoquienu
(z oblasti mezi Rynem a Krymem), dokoncovanych
jiz mékkymi otloukaci. Neandertalci vyvinuli meto-
du seriové vyroby ustépu a pozdéji i Cepeli z jader
raznych typu, predpokladajici jiz suverénni special-
ni dovednosti i znalosti vlastnosti surovin, ale pro-
dukujici podstatné vétsi mnozstvi uZzitného ostii
z pouZité suroviny neZ u bifacidlné tvarovanych
nastroji. O vyrobnich procesech Stipané industrie
informuji sklddanky, o funkci trasologie. Druhou
vyznamnou skupinu pfedstavuji nastroje z tvrdych
zivoCiSnych tkani, vyskytujicich se hojné az na
sklonku vyvoje neandertélct; hojné a nepostrada-
telné, avSak podceniované, nebot jen vzacné docho-
vané nastroje vyrabéli ze dieva; neandertélci byli
adaptabilni, protoZe na pobfezich zahrnuli do své
kultury morské lastury a uspé$né je upravovali na
své nastroje. Casty vyskyt ohn& a manganové rudy
na neandertélskych sidliStich ptipousti moZnost, Ze
jiz byli schopni oheri rozdélavat kiesdnim (kiesadla
vSak dosud nalezena nebyla); ohefi jim jiZ slouZil
i k vyrobé smily z biezové kiry suchou destilaci
(smtla umoZiiovala vyrobu sloZenych nastrojii, napt.
v Konigsaue; ze Syrie se uvadi pouziti pfirodniho
bitumenu/asfaltu).

Na rozboru ptivodu surovin ze souvrstvi v Kul-
né P. Neruda demonstroval zmény ekonomickych
strategii béhem stfedniho paleolitu: stopy nejstarsich
fazi osidleni svéd¢i o vyuZivani lokdlnich zdroja
surovin, taubachiensky komplex cerpal zdroje
z okoli az 90 km vzdaleného, kdeZto micoquien se
z technologickych d@ivodti omezil na vyuZzivani
kvalitnich surovin logisticky (bez ohledu na vzdale-
nost zdroju), ktery praktikovaly i mladopaleolitické
kultury.

Sedma a posledni kapitola se zabyva nejzavaz-
néjsim, ale nejhire dostupnym otazkam duchovniho,
socialniho, symbolického, estetického aj. chovani.
Pocatky vSech etnohistoricky znamych kultur se
vyznacuji projevy ndbozenského mysleni, avSak
chovani v predliterdrnich spole¢nostech produkova-
lo v materialni oblasti jen omezené, nevyhranéné,
a proto viceznacné stopy, pripoustéjici i v piipadech
optimélniho dochovéni v pivodnim kontextu varia-
bilni interpretace: P. Neruda nalezi k zastancim na-
zoru, Ze kognitivni schopnosti neandertalct se bli-
zily, az rovnaly schopnostem sapientii. Za projevy
estetického citéni 1ze povazovat funkéné nezdiivod-
nitelnou symetrii artefaktl (napf. bifacidlné opraco-
vanych), vyhleddvani ndpadnych surovin nebo vyji-
mecnych jevi k vyrobé ndstrojti, nefunkéni zasahy
do povrchu pfedmétti, vyskyt barviva na predmétech
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nebo vyskyt ilomkl hematitu, zkamenélin, pfipadné
,,0zdoby* z provrtanych lastur, vyskyt ryh a zéfeza
na kostech a kamenech. Prekvapujici zjisténi z po-
sledni doby predstavuje stratigraficky prokazany
vyskyt rytin mfiZovité podoby na sténach jeskyné
Gorham v Gibraltaru. Na druhé strané s vyjimkou
rytiny zvifeci figury na kosti z ukrajinské lokality
Pronjatyn se v prostfedi neandertilcti nenalezla
zobrazeni zvifat, ale jen zafezy nebo svazky ryh,
zamérné vyhloubené diilky apod. Se symbolickou
stérou mohly souviset nestandardni pfedméty i cho-
vani (v Kalné se nalezl ,,depot™ tfi mamutich kla,
uloZenych do svislé skalni dutiny). Naproti tomu
dlouhé kosti s fadou dér (vzhledem blizké ke sku-
teCnym piStalkam z aurignacienu) se ukazaly byt
netspéSnymi pokusy Selem o ziskani morku. Otdzka
feci zlstdva oteviend: tfebaze z anatomického hle-
diska byli neandertalci feci schopni, sotva se podafi
jeji existenci prokazat.

Pohiby neandertélct vSak pro archeologii zna-
menaji nastup nové kategorie pramend, tedy nespor-
ny projev nové kvality, otevirajici pfistup k oblasti
predstav o posmrtném Zivoté, o schopnosti symbo-
lického mysleni, o socialnich vztazich, o milodarech
jako formé obéti atd. Je znamo pres 500 fragmentar-
né dochovanych kosternych pozustatk, ale prede-
v§im nasledkem intenzivnich postdepozi¢nich pro-
cestl prirodniho i lidského piivodu se v Evropé, na
Blizkém vychodé i ve stfedni Asii dochovalo pouze
nékolik desitek (30—407?) nespornych pohibt dospé-
lych i déti od novorozenct v mélkych jamach, které
nezvratné dokladaji pohibivani alespoil u nékterych
skupin. O star$i formé neandertalského pohibivani
se uvaZuje v pripadech nalezd kumulaci pozistatkd
i nékolika desitek jedinct v hloubi jeskyni; speci-
fickym zptisobem ritudlniho pohibivani mohla byt
jedna z forem kanibalismu (jako jevu, doprovazeji-
ciho lidstvo od starého paleolitu aZ do soucasnosti),
kdy tctu k neboztikovi prokazuji piibuzni nebo ¢le-
nové komunity konzumaci ¢asti jeho téla atd. Zvyse-
na frekvence pohibt na sklonku stfedniho paleolitu
(ojedinéle se v jeskynich zachovaly i skupiny hrobu
pod mohylkami) signalizuje $ifeni tohoto chovéni
(resp. predstav k nému vedoucich), ale nepochybné
i okolnost, Ze hroby z pozdni fiaze se zachovaly
Castéji, nebot nemusely odoldvat postdepozi¢nim
procesim tak dlouhou dobu. Neustdlené pocétky
jakéhokoli chovani sebou nesou rozeznavaci potize:
podobné zpocatku nutné nestandardni vkladani
milodara do hrobi piedstavuje problém jejich vidi-
telnosti pro obtiznost jejich odliSeni od ndhodné
vtrousenych slozZek sidlistniho odpadu. Teprve na-
stup opakovanych a stereotypnich praktik chovani,
projevujici se jejich kumulaci a rozsifenim i pfi jejich
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nutné regiondlni variabilité, zvySuje vérohodnost
interpretaci. Vysoké zastoupeni zhojenych zranéni
(prirovnavané obcas ke frekvenci zranéni soucas-
nych jezdcii rodeovych soutéZi) prokazuji, Ze nean-
dertalci vedli adrenalinovy Zivot, resp. byli béZzné
vystaveni mimofadné Cetnym rizikovym situacim:
projevy péce o ,neuzitecné“ (slabé, tj. nejmladsi
a nejstarsi, ranéné a nemocné) ¢leny komunity, uka-
zuje na silnou vnitfni soudrznost pfibuznych, resp.
na védomi, Ze nad¢ji na preZiti poskytuje Zivot v so-
lidarni skupiné (na rozdil od kratkodobé efektivni-
ho sobectvi singlt). Ve srovnani s technologickymi
partiemi této hodnotné a dokumentarné i literarné
peclivé vybavené knihy pfipoustéji témata posledni
kapitoly jesté rozsahlejsi pole pro budouci badani.
P. Nerudovi se zdafil pokus o shrnuti souc¢asného
stavu poznéani doby neandertédlcl, coZ predstavuje
pfinos nejen pro specialisty na paleolit.

Slavomil Vencl

Zderika Nerudova: Lovci poslednich mamuti
na Moravé — The last mammoth hunters in
Moravia. Studie Centra kulturni antropologie 2.
Moravské zemské muzeum, Brno 2016. 163 str.

V okoli Videiiské ulice v Brng&, pod tipatim Cer-
veného kopce pobliZz Svratky, existovaly cihelny,
v nichZ se nachézely diluvidlni kosti uz na sklonku
19. stoleti. Roku 1972 se pfi vykopovych pracich
pro inZenyrské sité v ulici tehdy Konévové nalezla
patinovana industrie. K. Valoch tam proved] za-
chranny vyzkum nékolika sondami v linii vykopu,
ktery v mistech kumulace zvifecich kosti (mamut,
sob, ktin aj.), ohnisté a kamennych artefakti dopl-
Hoval dal§imi sondami smérem od komunikace
(Valoch 1975). Bohaté nalezy na vyhozech v okoli
vykopt svédcily o poruseni rozsahlé lokality. Valo-
chuv pokus o rozsifeni poznatkii sondazi omezené-
ho rozsahu na $kolni zahradé r. 1988 bohuZel nepfi-
nesl vyznamna zjisténi. Pfedstihovy vyzkum tohoto
mista na plo$né pfistupném pozemku, uréeném pro
zéstavbu proluky na Videfiské ul. v Brn&-Styficich
zahdjili Z. a P. Nerudovi v roce 2009 jednak 11 stro-
jovymi ryhami (z nichZ jen dvé zachytily paleolitic-
ké poziistatky v autochtonni pozici), jednak odkryvy
ve Ctvercové siti 5 x 5 m, jimiZ se podafilo zachytit
i polohu sond z r. 1972. Kromé pfirodnich postde-
pozi¢nich procest naruSovaly paleolitické situace
i pravéké az stfedoveké aktivity, takZe jizni Cast pro-
storu stavenisté poskytla paleolitické nélezy vyhrad-
né v sekundérni poloze. Poznavani rozsahlé plochy
usnadniovaly desté, které po odklizu holocennich
vrstev misty vyplavovaly na povrch patinovanou
industrii: v mistech povrchovych nélezii provadény
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vyzkum umoznil vyd¢lit mista s nilezy v autochton-
ni nebo paraautochtonni poloze ve sprasovité hliné
tésné pod rozhranim s holocennim horizontem.
Zachranné prace pokracovaly v zdvislosti na postu-
pu stavebnich praci v letech 2011-2012 a 2014;
navzdory komplikacim, vyplyvajicim z vyskytu Cet-
nych pravékych, sttedovékych i novovékych zasahd
na ploSe vyzkumu, z prostorové kumulace a rozdi-
It ve sloZeni suroviny, v technologii i typologii
kamenné industrie vyplynulo, Ze jde o dvé pozdné
paleolitické lokality (vétsi, objevena K. Valochem,
s ozna¢enim Brno-Styfice ITI, mensi a vySe na sva-
hu poloZend Illa, zasahujici na plochu planované
zastavby jen mensi jizni Casti).

Znacnou pozornost vénovala autorka zpraco-
vani kamenné industrie: celkem odtud pochazi pres
9000 kust, vétsina ov§em ze sbérti nebo z proplavo-
vani sedimentd (napf. pes 3000 Supinek do 5 mm
a Supin do 10 mm), takZe statisticky popséno bylo
vice nez 3000 artefakti. Relativné nepocetné se
vyskytla jadra (1,7 %), jejichz preparaci a téZbu lze
studovat na zdkladé jejich sklddanek (obr. 20 a 25;
skladanky obecné viz s. 69-79); metricky rozbor
Cepeli i pfevazné jednopodstavovych jader dokazu-
je, Ze na misté byly zanechany hlavné zlomky a ne-
zdafené kusy, kdeZto ostatni byly z lokality odne-
seny. Autorka zaznamenala i vyskyt mikrocepelek
(obcas vyrabénych i z hran néstroji), Casto unikaji-
cich miniaturnich soucasti ostfi sloZenych nastroju.
Malé zastoupeni kiiry suroviny svéd¢i o racionalni
pripravé odnaSenych kus suroviny od zdroji.
Skladbu retusovanych nastrojti (13 %) tvoti hlavné
tvarové variabilni rydla (ca 37 % néstroju), lateralné
retuSované Cepele (23 %) vedle cepelek strmé otu-
peného boku (4 %) pro ostii sloZenych nastroju,
jejichz frekvenci sniZzuje kromé drobnotvarosti i je-
jich ztraty mimo sidlisSté. Ostatni kategorie nevytva-
feji vyhranéné typy (laterdlni retuse, ale i Skrabadla)
nebo se vyskytuji ojedinéle (napt. retusovany hrot).
Z hlediska funkce patfi k nastrojim i kratkodobé
pouzivané kusy, projevujici se makroskopicky
patrnou nespojitou retusi (ca 30 %), po jejichz
odecteni by celkovy pocet nastrojt klesl pod 10 %.
Autorka soudi, Ze skladba nastroji svéd¢i o vyko-
navani jedné ¢innosti jako hlavni.

Rozbor surovin prokazuje dominanci silicitd
z glacigennich sedimenti, rohovce typu Olomucany,
spongoliti, kdeZto ostatni na Moravé snadno dostup-
né suroviny vcetné rohovce typu Krumlovsky les
nedosahuji 10 %; pfimési radiolaritd pripoustéji
kontakty s Podunajim. Z lokalnich $térka pochazeji
valouny rtiznych hornin, prileZitostné pouZivané pro
pomocné funkce. O trasologické analyzy usiloval
jiz K. Valoch, nové se pfipravuji.
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Strukturu sidli§t¢ zkoumala autorka prostoro-
vou analyzou: na ploSe lokality III (obr. 44) vydé-
lila 5 velkych koncentraci kamenné industrie a zvi-
fecich kosti. Rozdily mezi jednotlivymi kumulacemi
se jevi hlavné ve skladbé surovin, kdeZto skladba
industrie zlstava podobnd. Autorka naznacuje, Ze
jednotlivé kumulace predstavuji patrné nasledné
pobyty téZe skupiny lidi v blizkych (periodickych,
sezénnich?) usecich casu. Stejné jako K. Valoch
klade autorka ndlezy z Brna-Styfic do epigravettie-
nu, jenz se ve stfedoevropském prostoru jevi jako
dosud nevyrazné doloZeny a spiSe chronologicky
vymezovany shluk dokladid fidkého a nestabilniho
osidleni v obdobi doznivajiciho posledniho glacialu,
které se projevuje jako konglomerat variant lokalné
adaptovanych skupin (¢imZ se ndpadné odliSuje jak
od gravettienu i magdalénienu) v obdobi nestabilnich
pokust o usidleni, pojmenovavanych regionalné.
Autorka shrnula a komentuje vice méné pribuzné
nalezy z Moravy, Rakouska, Slovenska, Polska
i z Madarska, Ruska, Italie aj., v§ima si slabych
a variabilnich projevl kultu, resp. tzv. uméni a osob-
nich ozdob. Zakladni objektivni pfekdzku poznéni
tohoto obdobi predstavuje tehdejsi prevaha eroze
nad sedimentaci, ktera vedla k vyraznému postiZe-
ni pozustatkl postdepozi¢nimi procesy, k redukci
az zaniku organickych sloZek pozustatki a nekon-
trolovatelnému znehodnoceni radiometrickych dat
prusaky srdzek a sezonni pruniky holocénni fauny
do podlozi; antropologické pozustatky schazeji,
z fauny se vétSinou dochovaly jen nejodolnéjsi Casti
kosti velkych savci, a to v chatrném stavu atd.

Podstatnou ¢ast prace vénovala autorka zasa-
zeni nélezii z Brna-Styfic 1T do kontextu stfedni
Evropy: shrnula radiometrickd data té¢ doby, cha-
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rakterizuje klima a jeho vliv na intenzitu osidleni
(CR, resp. Cechy le#i v nejuz$im mist& mezi zaled-
nénim severskym a alpskym a pfes mozaikovitou
rezistenci refugii v krasu nebo v udolich fek, zlista-
valy prostorem na biomasu relativné chudym). Pro
uvahy o sloZeni stravy té doby nedostacuji netiplné
pfimé prameny: zanedbatelné stopy zanechal lov
drobnych zvifat, ptdki i ryb, chybé&ji doklady pro
vyznamny podil sbéru potravy v podobé kofinkd,
hliz, plodl a rostlin nebo pro ziskdvani vitaminQ
z mizy stromu, konzum tuku nebo obsahu Zaludka
ulovenych byloZravcl atd., nezbytnych pro kom-
penzaci spotieby velkych objemli masa, vedouci
k deficitu fosforu v lidském organismu; ¢ast tuku
pritom spotiebovalo spalovani kosti pfi nedostatku
dfeva atd. Ulovky velkych zvifat neznamenaly dlou-
hodobé zabezpeceni potravou, ale zvySovaly riziko
ohrozeni predatory; dlouhodobé zésoby by si navic
vynucovaly trvaly pobyt, ¢emuZ nenasvédCuje
kratkodoby charakter vétSiny pozdnépaleolitickych
lokalit; i pfi pouziti smyku se dalkovy transport vét-
Sich ndkladu jevi jako neredlny. Rejstiiku artefaktd
dosud tplné schazi organicka slozka. Pro uspoko-
jivou interpretaci vétSiny otazek neposkytuji zatim
souCasné prameny dostate¢na data.

JiZ star$i zminky o paleolitickych nalezech pfi
vystavbé domit v okolnich ulicich v Brné-Styticich
naznacovaly, Ze publikovany objem prament pred-
stavuje jen zachranény vzorek stop po paleolitickém
osidleni svahti pfi tpati Cerveného kopce. PredloZe-
né publikace Z. Nerudové, pfipravovand jiz dil¢imi
¢lanky za Gcasti ptirodovédct, predstavuje dikladné
dokumentovany piinos pro poznani stfedoevropské-
ho pozdniho paleolitu.

Slavomil Vencl



