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Abstract
!
The dispersal of the Neolithic way of life from Anatolia to the Balkans has captured the
attention of archaeologists for over a century. Despite the many efforts to produce a
coherent narrative of the spread of ideas, domesticated plants and animals, and people,
the ‘Neolithisation’ of the Balkans still remains a topic of much new research. My
research approaches the question of how ideas and practices spread from western
Anatolia to southeastern Europe in the period 6700-5500 BCE through exploring the
similarity between ceramic assemblages. A database with pottery attributes has been
constructed, which allows for analysing the similarity between ceramic assemblages in a
quantitative way. Ceramic attributes are used to study the appearance of shared
concepts, techniques and skills that contain information about the nature of social and
demographic processes during the process of Neolithisation. Furthermore, comparative
ceramic petrography has been used to understand the technological development of
ceramic production at a sample of sites.
The results of this approach suggest that ceramic assemblage similarity is not
strongly influenced by distance before 6100 BCE, an observation that may relate to the
process of migration, and continuing interaction between Neolithic communities around
the Aegean Sea. The changing patterns of similarities have been further investigated
through network analysis to describe these processes in greater detail.
The second part discusses the result of the petrographic analysis of Neolithic
ceramics from Barcın Höyük and Aktopraklık C in Northwest Anatolia, and DžuljunicaSmărdeš in Northeast Bulgaria. These results demonstrate that raw material
procurement, the diversity of fabrics, and the technological knowledge of ceramic
production at these sites fit within different technological regions that broadly
correspond to the pattern of relationships based on stylistic similarities.
By comparing the long-term patterns of culture change, studied through the
statistical analysis of inter-assemblage similarity on the basis of pottery style, to these
petrographic case studies, the possibility of biased transmission and interregional
interaction in Anatolia, Greece and the Balkans will be discussed, demonstrating that the
dynamic between technological and stylistic similarity can provide an alternative
perspective on processes of cultural transmission.
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1.
Introduction and Research Background

1.1

Introduction
This thesis considers the dynamics of culture change during the dispersal of the

Neolithic way of life from Anatolia to southeastern Europe. Through focusing on
similarities in ceramic style, shape and technology, this thesis will consider the
transmission of ideas, at a time when migration, interregional interaction, and the
introduction of a radically different subsistence economy into southeastern Europe took
place. Movement and interaction will have influenced the distribution of ceramic styles
and technologies through Neolithic Anatolia, Greece, and the Balkans just as they had an
effect on the appearance of domesticated plants and animals, stone tool technology,
architectural styles, and other classes of portable material culture. Focusing on
similarities in the appearance of ceramic attributes, as the materialized evidence of
cultural practices, functional and cultural preferences, and technological habits, and by
defining the nature and location of such similarities, my research will study the
mechanisms of transmission that underpin them.
This study considers the first ceramics in the region between Central and western
Anatolia, Greece, Bulgaria, Macedonia, and the area south of the Lower Danube
including southern Serbia and Romania, in the period between ca. 6700-5500 BCE. In
this context, ceramic production largely coincided with the spread of Neolithic farming
lifestyle and subsistence, a process which caused broad similarities between these regions
in the use of domesticated plants and animals and elements in the material culture and
symbolism of early farming groups. However, marked differences appear between
regions during and after the initial spread of farming in the more specific composition of
the ‘Neolithic package’ (Çilingiroğlu 2005, 1). The chapters in this thesis will discuss the
relationships between these regions through time, on the basis of the appearance of
shared ideas and practices with relation to ceramics as reflecting episodes of cultural
borrowing or learning to understand the process of culture change during and after the
process of Neolithisation.
In order to recover information about the trajectory of culture change throughout
the Neolithic and (in Anatolia) Early Chalcolithic period, change and continuity in
ceramic production and style are approached using theories of practice (Bourdieu 1977)
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and cultural transmission (Eerkens and Lipo 2007, Stark et al. 2008). Cultural
transmission theory acknowledges that traditions and technological skills may be
transmitted between individuals during processes of copying and learning (Mills 2008),
and that the motivation and success of such transmissions are related to wider social
contexts. Cultural practices are not approached as monolithic entities, in which changes
occur as society wide events, but instead, as being constantly repeated and transmitted
between generations and groups of individuals. During the process of repetition, changes
may be brought about by deliberate or unconscious actions of individuals and during the
transmission of knowledge and ideas. To understand such transmissions this research
draws on a wide range of theoretical and ethnoarchaeological examples, that will be
discussed in chapter 3.
To define the timing and spread of ceramic assemblage similarities and
understand the processes of migration, interaction, and demographic growth that
underpin them, this dissertation will present a systematic diachronic approach to
establish the similarity between ceramic assemblages on the basis of a defined set of
attributes. Such an approach can provide information about local processes as well as
general trends. Methods and examples from Darwinian evolutionary archaeology provide
a solid framework to define, analyse and compare such trends. One of the objectives of
this research is to approach ceramic production as a part of human behaviour that can be
analysed in an empirical way and of which the results can be reproduced and tested by
other scholars. Such an approach has not been attempted in this archaeological context
yet; previous scholars have created hypotheses about social interactions and networking,
on the basis of ceramic assemblage similarities (e.g. Perlès 2001, 219) but such studies
do not facilitate the empirical analysis of archaeological evidence, but rather rely on
more or less informal descriptions and tacit expert knowledge.
Another contribution of this thesis is its focus on ceramic technology. Samples for
petrographic research were selected at three Neolithic sites situated in Northwest
Anatolia and Bulgaria to understand the variability and nature of temper and rawmaterial selection at Barcın Höyük, Aktopraklık C, and Džuljunica-Smărdeš. Patterns in
the ‘technological style’ (e.g. Leroi-Gourhan 1943, Lemonnier 1993, Dobres 1999) of
Neolithic ceramics can provide an alternative narrative to that produced by the patterns
of similarity based on ceramic style and morphology (e.g. Mauss 1936; Lemonnier 1993,
2). As a first stage in the chaîne opératoire of ceramic production, raw material
procurement and selection and the use of temper provide evidence of transmitted ideas
and practices, below the surface of highly visible pottery style. The dynamics between
such hidden production habits and malleable stylistic elements may represent the

!

13!

dynamics between learned traditions and the adoption of innovations. The patterns
produced are the starting point for a discussion about the changing nature of cultural
transmissions that underpin the complex cultural mosaic (e.g Tringham, 2000) of
archaeological assemblages in Neolithic Anatolia, the Aegean and the Balkans.
Through the systematic analysis of Neolithic ceramic technology, morphology and
style, and the archaeological context of ceramic production, I will investigate a few main
questions;

•

How can we explain cultural variation in ceramic style and technology in western
Anatolia, Greece, and the Balkans, during and after the spread of farming?

•

How can ethnoarchaeological studies contribute to interpreting patterns in the
archaeological record?

•

How can we summarize the diachronic changes in ceramic assemblage similarity
throughout the Neolithic and to what extent can these patterns be explained by
inter-site spatial distance?

•

Have patterns in the similarity of ceramic style evolved through drift and local
innovations or can we expect that biased transmission played a role, resulting in
conformity to known ideas, or anti-conformity leading to the diversification of
ceramic style.

•

Can contrasting patterns of stylistic and technological similarity help to identify
the adoption of new styles (horizontal transmission), or was ceramic style and
technology transmitted from generation to generation (vertical transmission)?

The aim of the rest of this chapter is to introduce the history of research into the
Neolithic in the Balkans, Greece, and Anatolia and the current developments, ideas and
models of how farming spread from the Near East into Europe. Ceramics featured heavily
in the models of dispersal of farming proposed before the emergence of radiocarbon
dating and ceramic assemblage similarities continue to be important in discussions of the
routes of the spread of ideas and people at the onset of the Neolithic. The last part of this
chapter will therefore discuss how ceramics have so far contributed to models of
Neolithisation, and the benefits and restrictions of using them to define the chronology
and routes of the spread of the Neolithic way of life. Finally, the content of the thesis will
be briefly outlined.
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1.1.1! Historical!Background!to!Studies!of!Cultural!Similarity
This study follows on a long-standing scholarly interest in understanding the spread of
cultural assemblages in the prehistory of southeastern Europe. Archaeologists have
described the similarity between Neolithic archaeological assemblages in the Balkans
since the beginning of the twentieth century to study their origin and evolution. This
section will discuss how the search for spatial patterns in archaeological data has
developed, and how it may have influenced studies in the distribution of Neolithic
cultures in the Balkans (e.g. Figure 1.1).
In the nineteenth and early twentieth century, much anthropological research
was occupied with understanding the social processes underlying changing patterns in
material culture (e.g. Boas 1896, Ratzel 1898, Mauss 1935, Kroeber 1936). The ways of
detecting culture change had by this point been influenced by Montelius’ typological
divisions (Montelius 1885) and were applied in such studies from the end of the
nineteenth century onwards.
It is in this context that the initial studies of Balkan prehistory by Vere Gordon
Childe emerged (1925, 1929, 1958). Childe used the concept of ‘assemblage’ to describe
similarities between archaeological remains in the Balkans, observing differences that
could, in his theoretical perspective, be understood as having resulted from demic
migrations, especially relating to the spread of agriculture. Childe took the view that,
although the period of
initial immigration was

(image removed for copyright reasons)

still unknown, ‘[a]n!
ensuing!phase!of!
colonization!is,![...]!
represented!by!clearly!
recognizable!cultures,!by!
societies!with!distinct!
traditions!in!pottery,!
architecture,!and!
industrial!equipment’!
(Childe 1958, 43).
Childe’s ideas had an
impact on scholars of
Balkan prehistory in the
1930's and 1940's such
as James Harvey Gaul

!

Figur e 1.1 Neolithic cultural regions (Todorova and Vajsov
1993, 62).
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who published an overview of the known Neolithic sites in Bulgaria (Gaul 1940). With
the growing number of excavated sites in the 1950s and ‘60s the outline of the pattern of
Neolithic cultures in the Balkans emerged.
Although the search for patterns of similarity in the archaeological record still
weighs heavily on the archaeological discipline, and has left its mark on current
perceptions of cultural regions in the Neolithic of southeastern Europe, many studies now
acknowledge that such patterns may not be the direct result of migrations, but may
rather reflect local preferences, techniques, and the social and historical context of the
transmission of ideas (Thissen 2009). This study similarly acknowledges that the search
for patterns in the archaeological record must entail a search for the mechanisms of
transmission that underpin them. Although cultural transmission and cultural practices
are ultimately invisible to archaeologists, defining the timing and location of similarities
may provide clues to the nature of these processes.

1.1.2

Current!Perspectives!on!the!Dispersal!of!the!Neolithic!

Over the past decades, the Neolithic of southeastern Europe has been described in detail
(Milojčić 1949a, 1949b, Mellaart 1967, Sherratt 1983, Lichardus et al. 1985, van Andel
and Runnels 1995, Whittle 1996, Lichter et al. 2000, Tringham 2000, Budja 2001, 2005,
Perlès 2001, Nikolov 2003, Séfériadès 2007, Todorova 2007). It is usually referred to as
a heterogeneous cultural ‘mosaic’ of Neolithic assemblages, which is thought to have
emerged from the interplay between migrating groups of people, spreading and
developing material cultural styles and technologies, and the adaptation of Neolithic lifeways and domesticated plants and animals (Tringham 2000, Whittle 1996). !
But in contrast to the Balkans, little has been published about the prehistoric occupation
of northern and western Anatolia until recently. Before the discovery of Hacılar in the
1950’s in the Anatolian Lake District, it was unclear to what extent the Balkan
assemblages related to western Anatolia (Özdoğan 1999, 2012, 23). The absence of
archaeological sites in most of western Anatolia may have triggered the initial theories
about the local evolution of Neolithic subsistence and material culture in the Balkans.
However, the discovery of Hacılar in the 1950’s (Mellaart 1961) placed the process of
Neolithisation in a new light, being accepted by some as a parallel to the material
assemblages in the Balkans (Brami and Heyd 2011). More recently, Neolithic sites have
been discovered in the Marmara region of northwestern Anatolia and in the Izmir region
along the coast of the Aegean in Turkey (M. Özdoğan et al. 2012). With these recent
excavations in western Anatolia, the Marmara Region, Aegean Thrace and the wider
Balkans new insights in the timing and process of Neolithisation are reshaping the
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narrative (Ammerman et al. 2008, Gerritsen et al. 2013, Lespez et al. 2013, Perlès et al.
2013, Çilingiroğlu and Çakırlar 2013, Krauß et al. 2014, Maniatis 2014, Horejs et al.
2015). The emerging evidence of Neolithic settlement in western Anatolia shows that
also here there are regional differences in!‘typological!variants!of!tools!and!nonRutilitarian!
objects,!technological!features,!architectural!employments,!organization!of!settlements,!and!
subsistence!patterns’ (M. Özdoğan 2011b, 29). !
Although the debate about the influence of resident hunter-gatherers on the
introduction of farming to southeastern Europe is ongoing, the idea that processes of
migration from Anatolia into Greece and the Balkans did indeed take place during the
Neolithic has been accepted by most scholars of the last twenty years or so (Özdoğan
2012, 23). However, the routes along which such migrations may have occurred are not
yet fully understood (Figure 1.2 shows one of the many maps with arrows to indicate the
routes of the spread of the Neolithic).
Furthermore, in line with the questions surrounding the migration of people with
a sedentary farming lifestyle, studies of Neolithisation have moved from being a purely
archaeological subject to a multi-disciplinary topic. Advances in the disciplines of
computational biology, population genetics and the extraction of ancient DNA have
added new dimensions to the study of the question of the spread of Neolithic populations
to Europe. Currently, many of the publications on the subject of Neolithisation deal with
the biological components of the Neolithic package (Fuller 2007, Coward et al. 2008,
Zeder 2008, 2011, Conolly et al. 2011, 2012, Çakırlar 2013, Scheu et al. 2015) and the
demographic and genetic modelling of the spread of Neolithic people and/or farming
(Ammerman and
(image removed for copyright reasons)

Cavalli-Sforza 1984,
Pinhasi et al. 2005,
Bocquet-Appel and
Bar-Yosef 2008,
Bocquet‐Appel 2009,
Zvelebil 2009,
Burger and Thomas
2011, Bocquet-Appel
et al. 2012,
Hofmanová et al.
2015, Mathieson et
al. 2015, SzecsenyiNagy 2015).
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Figur e 1.2 Model of the routes of Neolithisation (Tringham 2000, after!
Renfrew 1987).
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Although these methods are greatly informative in helping to create an
explanatory framework for the spread of the Neolithic, and enable the analysis of
questions about human dispersal beyond what archaeological methods can answer, to
describe the Neolithic exclusively as a demographic process would fall short of explaining
the interplay between the chronological, technological and cultural changes, and the
emergence of a settled farming life that characterizes the Neolithic (Whittle 1996, 4-7;
Çilingiroğlu 2005, 1).
In this dissertation, a contribution to the debates about assemblage similarity,
cultural affiliation, and the process of Neolithisation will be made by approaching
cultural similarity and change from the point of view of practice (e.g. Bourdieu 1977), in
which social interaction, and deliberate or conscious change through inventions,
accidental mutations, or biased transmission may result in cultural change (Eerkens and
Lipo 2005, 2007). The implication of this approach is that we cannot focus on the
migration/adaptation duality in explaining change, but must instead focus on the
transmission processes that underpin patterns observed in the archaeological record.
Theories of cultural transmission in this context recognize that cultural ‘traits’ or ideas
can be exchanged through the decisions and actions of individuals (Eerkens and Lipo
2007), regardless of the environment, or social context they were brought up in and
therefore provide an explanatory framework for patterns of similarity and changes in the
archaeological record.
In the light of the debates surrounding the origins of Neolithic farmers, and the
discussion of whether the Neolithisation of the Balkans may have been rooted in preexisting Mesolithic networks (e.g. Gurova and Bonsall 2014), I will move away from the
question of the origin of Neolithic people by focusing on pottery style and technology as
integrated in the socio-cultural background, or habitus (Bourdieu 1977) of its producers,
which may change through practice, under the influence of social interactions. This thesis
will therefore focus on the processes of culture change and stability as integrated in
demographic growth, social interaction, and the isolation of cultural traditions, instead of
the migration of people alone.
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1.2

Background to Research

1.2.1! The!Spread!of!Farming!
The development of cultivation and animal domestication in the Near East finds its
origins in the Fertile Crescent; a belt of adjacent vegetation zones where annual
precipitation rates allowed rainfed agriculture. The Fertile Crescent (Figure 1.3) extends
from modern Israel up to the Turkish-Syrian border and the Mesopotamian River Valleys
west of the Zagros mountain range down towards the Persian Gulf. Vegetation zones
range from Mediterranean oak woodlands to open grassland steppe where wild wheat
and barley occur (Fuller 2007, 906). This area was home to the wild progenitors of the
later package of domesticated grasses and pulses (Triticum,!Hordeum,!Lens,!Pisum,!Cicer,!
Vicia, etc.). The climatic fluctuations at the end of the Pleistocene (starting with a colder
episode referred to as the Younger Dryas, followed by the increasingly warmer and
wetter conditions of the Holocene starting around 9800 BCE) are considered to have
affected the availability of these plant species and are associated with the start of their
cultivation (Fuller 2007, 906-907), although recent evidence suggests that Pleistocene
hunter-gatherers in modern Israel may have practiced proto-cultivation some 11,000
years before the structural appearance of domestic plants, around 21,000 BCE (Snir et al.
2015). In the Pre-Pottery Neolithic B (from ca. 8700 BCE onwards) domesticated plants
started to appear in Central Anatolia, Cyprus, Crete and southern Greece. The
domestication of sheep, goats, cattle and pigs in the Fertile Crescent is thought to start
around 11,000 BCE (Figure 1.4), while the expansion of domesticated animals into
Turkey occurs in the mid PPNB (around 8200 BCE) (Zeder 2008). Explanations for the
domestication of animals centre on the idea that domestication may have been the byproduct of changing exploitation strategies of wild resources (such as herding) to avoid
over-hunting (Larson and Fuller 2014). The appearance of domesticated plants and
animals and the related changes in subsistence practices and dwelling strategies is
associated with the start of the Neolithic period, and their dispersal described as the
process of Neolithisation.
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(image removed for copyright reasons)

Figure 1.3 Map of the Near East showin g the location of the Fertile Crescent. The sites indicate the
locations of evidence of pre-domestication cultivation, and mixed or predominantly domesticated plants
(Fuller 2007).

(image removed for copyright reasons)

Figure 1.4 Approximate timing (Cal BP) of the origin and spread of domesticated cattle, pigs, sheep,
and goats (shaded areas), and calibrated dates of the regional introduction of these elsewhere
domesticated species (Zeder 2008, 11598).
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For reasons that are widely debated, farming settlements and domesticated plants and
animals started to appear west of the Fertile Crescent, reaching western
Anatolia early in the seventh millennium BCE (Çakırlar 2012)1. At a similar time, a
settlement was established at Knossos (Efstratiou et al. 2004) by people using introduced
domesticated plants and animals, while contemporary deposits at Franchthi Cave
experienced a break with preceding Mesolithic subsistence economies, in favour of the
use of an agricultural economy (Perlès et al. 2013). Although few sherds are known from
levels dating to these initial Neolithic deposits, pottery production proper commences in
this region from 6600 BCE onwards, coinciding with the appearance of Neolithic sites in
the Marmara Region and Thessaly and Macedonia in Greece. Only after 6200 BCE did
Neolithic settlements appear in the area beyond the immediate coast of the Aegean, in
the Balkan Peninsula (Figure 1.5).

(image removed for copyright reasons)

Figure 1.5 Periodization of the appearance of the Neolithic in regions under study (Krauß 2011a).

From this temporal delay it follows that chronological categories such as Mesolithic,
Neolithic, and Chalcolithic do not adequately portray the chronological context of the
spread of farming and the production of ceramics. The term ‘Neolithic’ is in this thesis

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
1

The early date from aceramic levels at Hacilar suggests the Neolithic may have started
earlier in the southwestern Anatolian Lake District, although this is a debated issue (Brami
and Heyd 2011).
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used to refer to the first horizon in which domesticated plants, animals, and pottery
reached various areas in Anatolia and southeastern Europe. The following section will go
deeper into the nature and timing of the spread of farming in western Anatolia and
southeastern Europe, providing an overview of common models and ideas about the
driving force behind the process of Neolithisation.

1.2.2

Models!of!Neolithisation

Several general models of the dispersal of the Neolithic (both quantitative and
qualitative) have been influential in explaining the long-term transition to farming in
Europe. The aim of this section is to provide an overview across various scales of detail to
understand the timing and nature of this process, by going through common models that
describe how this process may have taken place.
As mentioned above, the study of the timing of the process of Neolithisation was
initially restricted to typochronological observations based on archaeological
assemblages. The introduction of radiocarbon dating in the 1950’s provided new
possibilities to pin down an accurate spatio-temporal overview of the westwards spread
of the Neolithic way of life. Making reference to Childe, Clark (1965) mapped the ages of
Neolithic site-phases in the Near East, Anatolia, and Europe, confirming that to the west
of Anatolia the Neolithic started later, although these observations were not equated to
Childe’s ideas about migration.
Ammerman and Cavalli-Sforza’s ‘wave-of-advance’ model went further by
proposing a gradual rate of expansion of Neolithic sites north-westwards into Europe
(Ammerman and Cavalli-Sforza 1971). This model suggests that there was population
growth at the frontier of the transition to agriculture, expanding outwards into Europe at
an overall average rate of about 1km per year. Although mainly focusing on the speed of
the transition, this model emphasizes the role of migrant farmers and gradual population
growth as the driving forces in the process of Neolithisation, while the resident huntergatherer population was integrated in this process through intermarriage.
More recent studies have contributed to understanding both the rate of the
spread of farming and its relation to the expanding population (Gkiasta et al. 2003,
Pinhasi et al. 2005). Gkiasta et al. (2003) address this problem by contrasting summed
radiocarbon curves of Mesolithic and Neolithic occupation phases to get a sense of the
demic fluctuations before and after the transition to agriculture. These studies have been
further perfected in recent years, providing a means to understand demic growth at the
onset of farming in Europe (Timpson et al. 2014).
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The question remains, however, whether this population growth and subsequent
spread is the result of demic or cultural diffusion. Despite the attention to models of
forager-farmer interaction, the increasing number of studies of ancient DNA indicates
that the spread of farming largely coincided with the spread of people from the Near
East. In this respect, the most recent of these studies identify a direct genetic link
between the first farmers in Northwest Anatolia, Greece, and the rest of Europe, with
little evidence of the initial integration of hunter-gatherer genetic signatures (Hofmanová
et al. 2015, Mathieson et al. 2015, Szecsenyi-Nagy 2015). Although these studies
confirmed that migration took place, and that there is no genetic evidence for extensive
intermarriage networks between groups in the beginning of the Neolithic (e.g. Chapman
1992, 111), the extent of the resident hunter-gatherer presence in the Balkans, and their
effect on the rate of dispersal of farming is still unknown.
Although Ammerman and Cavalli-Sforza’s (1971) wave-of-advance model
suggests a gradual rate for the spread of farming across Europe, the radiocarbon
evidence increasingly points out that this spread was not gradual but included major
halts in various regions. Explanatory frameworks for this delay centre on either huntergatherer farmer interactions, or suggest that the selection of environmental niches by
moving farmers may underpin the episodal spread of farming. Zilhão’s leapfrog
colonization model describes how migrant farmers targeted specific environments,
creating enclaves among indigenous hunter-gatherers (Zilhão 1993). This idea is similar
to Guilane’s ‘modèle arithmique’ (Guilaine 2003, Biagi!et al.!2005), in the sense that it
highlights the possibility that the wave of migration north-westwards was interrupted
instead of gradual. Such an interruption has also been observed in southeastern Europe,
where, for several hundred years, Neolithic settlement does not seem to have moved
northwards into the Balkans.
According to Isern et al. (2012), the delay of the spread of farming may relate to
space competition between the indigenous population and migrant farmers. The effect of
space competition is mostly felt in areas with a high Mesolithic population density (such
as in some parts of Northern Europe) causing a slow-down of the Neolithic transition
(Isern et al. 2012). Rather than understanding the delay in Northern Europe as the result
of competition for space exclusively, Zvelebil’s (1998) availability, substitution, and
consolidation model of the Baltic Mesolithic approaches the transition to agriculture from
the hunter-gatherer perspective, arguing that both movement and contact may have
caused the spread of farming. This model suggests that there is a possibility of frontier
mobility (movement within the contact zone between foragers and farmers, using pre-
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established networks), and that regional or interregional trading networks may have
been in place, facilitating the spread of innovations (Zvelebil 1998, 10).
Although all of these models explain the punctuated spread of Neolithic farming
as the result of a resident hunter-gatherer population, the archaeological evidence for
such a process fails to be conclusive. In isolated instances, such as the Danube gorges,
arguments for such a scenario have been made (e.g. Bonsall 2008, Borić 2011).
However, in this area there is no clear evidence for a delay in the spread of farming.
Rather, we can recognise a delay further to the south, between the coastal plains of the
Aegean Sea and the Southern Balkans and the areas to the North, in the Pannonian
Plain.

1.2.3

The!Neolithic!in!Western!Anatolia!and!the!Aegean

One of the most influential explanations of the process of Neolithisation in southeastern
Europe is Tjeerd van Andel and Curtis Runnels’ (1995), adapted version of Ammerman
and Cavalli-Sforza’s wave-of-advance model. Van Andel and Runnels describe the
Neolithisation of Greece as instigated by migrant farmers who settled in desirable areas
exclusively, before crossing over to the next location (van Andel and Runnels 1995, 987).
Recognizing that the spread of farming practices may have been influenced by the
natural irrigation of river and lake floodplains, van Andel and Runnels established a
frontier-model of leapfrog colonization, not unlike that proposed by Zilhão (1993). The
river valleys of Europe and Anatolia were thought to have provided fertile grounds for
the expanding early farmers, who established floodplain settlements on small rises. Van
Andel and Runnels propose that swift sea-travel may have accelerated the ‘wave front’ to
Greece, creating this relatively early ‘colonization’ of the Aegean (1995, 987). At the
same time, the number of people migrating across the Aegean is limited, potentially
resulting in a delay before the region fills up. Only after an increase in the number of
sites (eventually occupying locations beyond the floodplains of Thessaly) in the Late
Neolithic, did farmers move into Macedonia and southern Bulgaria (Figure 1.6). Recent
evidence for Neolithic occupation phases in Macedonia, contemporary or earlier than the
first site-phases in Thessaly suggest that this presumed bottleneck may have covered the
entirety of northern Greece (Karamitrou-Mentessidi et al. 2013, Maniatis 2014, Kotsakis
2016), and perhaps Greek Thrace (Lespez et al. 2013).
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(image removed for copyright reasons)

Figure 1.6 Location and timing of the spread of Neolithic sites (in calibrated years BP) (van Andel and
Runnels 1995, 495).

Van Andel and Runnels acknowledge that the initial colonisation of Greece may have
occurred through the rapid expansion of farmers across the Aegean Sea. The temporal
discrepancy between early colonisations and the time it would take for preferred
locations (such as Thessaly) to ‘fill up’ may have contributed to the delay in the
expansion of farmers northwards. Such initial colonisations are reflected in the initial
Neolithic phases of Franchthi (Perlès et al. 2013), Knossos (Broodbank and Strasser
1991), and Çukuriçi Höyük (Horejs et al. 2015).
Broodbank and Strasser (1991) suggest that seafaring at the basis of the
Neolithisation of Crete involved a systematic campaign and long term planning; aspects
of migration that these authors suggest may equally apply to the organisation of
migrations overland. The reason for this claim is that island colonizations often relate to
larger scale episodes of human mobility (Broodbank and Strasser 1991, 242). The recent
discovery of Lower Palaeolithic and Mesolithic lithics on Crete, however, show that
seafaring expeditions to Crete predated the Neolithic, placing theories about colonization
campaigns at the onset of the Neolithic in a different perspective (Strasser et al. 2010). It
is well known that Aegean seafaring was practiced during the Mesolithic and Neolithic
(Thissen 2001, Perlès 2001, Broodbank 2006, Çilingiroğlu 2007, 2009, Reingruber
2011a). A seafaring network was in operation as indicated by the presence of exported
obsidian from the island of Melos in Upper Palaeolithis levels at Franchthi, and at several
Mesolithic sites in the Aegean (Cherry 1985, Sampson et al. 2010, Reingruber 2011a,
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Perlès et al. 2013). The nature of such seafaring activities can be informative about the
degree to which Mesolithic peoples in the Aegean interacted, and whether such
interactions would have functioned as the mechanism for the dispersal of domesticated
plants, animals, and/or Anatolian communities along the Aegean coast instead of the
Marmara Region. In this respect, Broodbank (1999, 20) argues that previous Mesolithic
seafaring linked the hunter-gatherer groups in the Aegean before the rapid expansion of
sites during the Early Neolithic (Broodbank 1999, 20). Cherry (1985), however, argues
that Mesolithic communities may have exploited the obsidian sources of Melos
independently, proposing that inter-community interactions may not have taken place
(Cherry 1985).
Altogether, it appears that pre-Neolithic groups were present in the Aegean
before the wider spread of farming communities, although the density of this population
is unknown. These communities clearly did not delay the spread of farming. In this
respect, one of the most widely debated questions is not related to whether such
Mesolithic communities delayed the north-westward spread of agriculture, but whether
these communities were in fact responsible for the adoption and development of farming
and domesticated products (Kyparissi-Apostolika 2003, Sampson 2011, Perlès et al.
2013). Despite such debates about the identity of the first Neolithic farmers, the genetic
origin of domesticated plants and animals can unquestionably be traced back to the Near
East, but the reason for their arrival in Europe remains unexplained. The evidence for a
Mesolithic presence in the Aegean will be further addressed in chapter 2.
Of a different order is the discussion of what may have been the driving force
behind the mobility of people during the Neolithic. Different scholars have investigated
the influence of external factors such as climate change on the spread of farming. The
possibility that rapid climate change events influenced the spread of people and the
possibility that unfavourable climatic circumstances led to a delay in the infiltration of
farmers is proposed as a reason for the patterning in the westward spread of farming. As
recent studies have pointed out, most areas between the Near East and northern Europe
demonstrate the resilience of Neolithic communities through times of climatic oscillations
(Flohr et al. 2015, Lemmen et al. 2011, Lemmen and Wirtz 2014). These findings are in
contrast with the suggested influence of the 8.2 BP climate event on the dispersal of
farming in the Near East, Anatolia and southeastern Europe (Weninger et al. 2006, 2009,
2014), which would involve a direct relationship between the rapid climate change
(RCC) events starting around 6600 BCE, caused by the outflow of Hudson’s Bay that
resulted in an aridity event around 6200 BCE, and the westwards spread of farming. The
rise in the mobility of farming populations as a result of subconscious and conscious
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adaptations to this climatic instability, and interregional differences in the effects of these
climatic fluctuations, may have involved environmental push or pull factors that affected
Neolithic communities (Clare and Weninger 2014, 30). However, as some western
Anatolian sites seem to predate climatic instability and appear to have been resilient to
these climate events (Groenhuijzen et al. 2014), it is unclear to what extent climate
influenced early farming communities in Anatolia and the Aegean. On the other hand
around 5950 BCE the southern Balkans experienced a shift towards cooler summers and
milder winters, and higher precipitation levels; changes that may have had a positive
influence on the Neolithisation of the Balkans (Marinova et al. 2012).

1.2.4

The!First!Farmers!in!the!Southern!Balkans!

At present, our understanding of the distribution of Early Neolithic sites in northern
Greece demonstrates that little evidence of sedentary occupation exists beyond the
immediate coastal plains of the Aegean Sea before ca. 6100 BCE. Could the change from
the semi-arid Mediterranean climate to the continental climate of the Balkans involving
hot summers and cold winters have more to do with the delay in the spread of farming?
This section will address this question by discussing ideas about the location of the first
Neolithic settlements and nature of the faunal and archaeobotanical evidence.
The first areas in the Balkans where sedentary villages emerged are the valleys of
the Struma-Strymon-Nestos, Evros-Marica, and Meşta rivers, running from the Balkan
and Rhodope Mountains to the Aegean. These river valleys were home to a dense
concentration of Neolithic communities from the end of the seventh millennium BCE
onwards (Figure 1.7).
(image removed for copyright reasons)

Figure 1.7 Map of Neolithic sites along the major river valleys of Thrace and the southern Balkans.
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To the west of these river valleys, the Vardar River runs through Macedonia and flows
into the Aegean Sea near modern Thessaloniki. To the north, the rivers such as the
Yantra, Morava and Lower Danube were widely settled. These river valleys have been
identified as the routes along which agriculture spread into the Balkans (van Andel and
Runnels 1995, Biagi et al. 2005, Nikolov 2007).
Vasil Nikolov has argued that the Struma and Mesta rivers facilitated the
migration of ‘Neolithic people’ that settled in Upper Thrace (Nikolov 2003, 2007). This
suggestion of a more or less direct link between western Anatolia and Bulgaria also
emerges from archaeological reports of Neolithic sites in northeastern Bulgaria (e.g.
Dzhanfezova et al. 2014, Elenski 2006), where pottery style is considered to correspond
to Anatolian examples.
In contrast, and with reference to the considerable delay in the appearance of
sites in Bulgarian Thrace, Henrietta Todorova has suggested that the earliest farmers
from Anatolia settled in Thessaly, the south Morava region (in the Former Yugoslav
Republic of Macedonia and southern Serbia) and the Iron Gates region and afterwards
moved into northern Bulgaria and subsequently Bulgarian Thrace (Todorova and Vajsov
1993, 59-62). The west-to-east transition to agriculture has also been proposed by
Thissen (2000) who, after a careful assessment of the radiocarbon record, concluded that
the Bulgarian Neolithic most likely originates in the western part of the Balkans (Thissen
2000a). Drawing on van Andel and Runnels’ (1995) leapfrog model, he argues that
Thessaly and Greek Macedonia provide specific niches similar to that of the ‘region of
origin’ (Thissen 2000a, 193).
Although the climate may have become more favourable to the first farmers in
the Balkans, it appears that significant alterations had been made to the composition of
the farming packages of these sedentary farming communities. Archaeobotanical and
faunal assemblages of Neolithic sites in Anatolia and Europe show that the earliest sites
in the eastern Balkans used different domesticated plants and animals than sites in
Anatolia and Greece (Coward et al. 2008, Conolly et al. 2012). By measuring the
phylogenetic distances between archaeobotanical assemblages of several regions in
Anatolia, Greece, the Balkans and Europe, Coward et al. (2008) could distinguish
between the Mediterranean and Central European routes of Neolithisation that resulted
in different archaeobotanical signatures (Coward et al. 2008, 52, Figure 1.8). The
archaeobotanical assemblages of the eastern Balkans are anomalous, supporting the
possibility that a ‘distinct local farming pattern’ evolved in the southeastern Balkans
(Kreuz et al. 2005, Coward et al. 2008). Perhaps the delay in the appearance of farming
sites corresponds in some way to the development of these alternate plant economies.
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The predominance of
sheep in Greece contrasts with the

(image removed for copyright reasons)

predominance of cattle in the
central and eastern Balkans
(Manning et al. 2013, 249). This
difference was interpreted by
Halstead as a ‘sustained choice’ of
early farmers in Greece to exploit
livestock (sheep) that were suited
to the environment close to
cultivated land (Halstead 2013,
138), but might also relate to the
predominance of sheep in the
Neolithic faunal assemblages of
western Anatolia if we assume
there is a direct ancestral
relationship between these regions
(e.g. Arbuckle et al. 2014). The
predominance of cattle in the
Karanovo and Starčevo sites of the
Balkans may instead correspond to
the suggested relationship between

Figur e 1.8 NeighbourNet analysis of presences of
plant taxa in regional datasets: 1: Jordan, Israel and
the Syrian Damascus Basin, 2: Central Syria, the
Euphrates Valley, and Southeastern Turkey, 3: Cyprus,
4: Central Turkey, 5: Crete and Southern Greece, 6:
Thessalian Greece, 7: Bulgaria and Macedonia, 8:
Hungary and former Yugoslavia, 9: Sicily, 10: Southern
Italy, 11: Central and Northern Italy, 12: The
Netherlands, Belgium, northern France, and western
Germany (Nordrhein-Westfalen), 13: Portugal, Spain
and Southern France, 14: Southern and Central Britain,
15: Northern Britain and Scotland, 16: Ireland, 17:
Denmark, 18: Southern Sweden, 19: Northern Sweden,
20: Austria, Poland, Slovakia and the Czech Republic,
21: Western Germany, 22: Central Germany (Coward
et al. 2008, 45).

these sites and the mixed herding
strategy of sites in the Marmara Region (Evershed et al. 2008), which was recently
confirmed by Arbuckle et al. (2014). The predominance of cattle exploitation has been
found to correspond to the temperate climates beyond the Mediterranean zones,
suggesting that the dispersal of stock keeping traditions involved a change that was
influenced by environmental factors (Conolly et al. 2012). These data indicate that the
Neolithisation of the Balkans involves a significant rearrangement of the Neolithic
package before people spread into the Balkan Peninsula.
Both the adaptation of the farming packages and the changes in climate at the
beginning of the sixth millennium BCE (e.g. Marinova 2012) may have contributed to the
spread of farming in the Balkans. However, the timing of climate change seems to
postdate the initial appearance of sedentary communities in the Balkans. Furthermore,
the location and context of the emergence of these different farming packages are as yet
unclear; although there are similarities in the faunal assemblages of northwestern
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Anatolia and the Karanovo and Starčevo sites, there is a significant difference in the
Neolithic material culture of both areas (M. Özdoğan 2011b). As will be discussed in the
following section, ceramic assemblage similarities provide a way to challenge and reflect
on the current ideas about the routes and nature of the spread of farming in Early
Neolithic Anatolia and Greece, and can be used to understand what happens to cultural
practices at the onset of farming in the Balkans.

1.3!!

The Role of Ceramics in the Archaeology of Neolithic Anatolia, Greece and
the Balkans

1.3.1

Aceramic!or!PreRceramic?!

Traditionally, archaeological studies have placed ceramics centre stage in the creation of
historical narratives. This is not surprising, as ceramics are durable; sherds last for
millennia in a wide range of environments, and are therefore some of the most abundant
remains in archaeological excavations. Ceramics provide a window into the daily life of
past societies, including their stylistic preferences, technologies and innovations, forms of
display, storage and cooking practices, and habits of food production and consumption.
In the study of Neolithic Anatolia, Greece and the Balkans, the presence or absence of
ceramics is often used in hypotheses about processes of Neolithisation and the
movements of people.
The first use of clay is recorded for Upper Palaeolithic contexts at Klissoura Cave,
where clay hearths were discovered (Karkanas et al. 2004). Furthermore, the appearance
of small monochrome sherds in Mesolithic deposits at Theopetra Cave may indicate that
ceramic technology started before the Neolithic in this area (Kyparissi-Apostolika 2003).
Despite these various uses of clay in pre-Neolithic contexts, there is no evidence of
continuity between these isolated appearances of ceramics and the pottery in the early
farming contexts of the Aegean. Instead there is an ongoing discussion about the
aceramic/pre-ceramic horizon in Anatolia and Greece. The absence of ceramics at
Neolithic sites has been interpreted as evidence for the antiquity of such Neolithic sitephases, dating them back to a similar period as that of the PPNB settlements in the Near
East (which would correspond to a preRceramic Neolithic in Western Anatolia and the
Aegean). On the other hand, these sites may simply be aceramic!but chronologically
much later than the PPNB settlements proper (e.g. Perlès 2001).
Aceramic deposits were discovered at Hacılar, dating to around 7000 BCE
(Mellaart 1961, Brami and Heyd 2011). Hacılar’s discovery in the 1950’s was the earliest
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Neolithic settlement in Turkey discovered west of the Central Anatolian Plateau. Hacılar
was seen as a missing link between the Near East and the Balkans, and given the
observed similarities of the Late Neolithic ceramic assemblages of this site and those in
Thessaly, it became a ‘cornerstone!of!diffusionist!theories’ (Brami and Heyd 2011, 166).
The presence of aceramic levels preceding the Late Neolithic deposits of several sites in
Thessaly was seen as evidence that these early levels were contemporary to Hacılar
(Milojčić 1962).
In the 1950’s, Milojčić and Theocharis independently excavated deposits devoid
of ceramics at Argissa Magoula (Milojčić 1956a, 1956b) and Sesklo (Theocharis 1958),
after which the idea of a ‘preceramic period’ in Greece was widely employed (Reingruber
2011a, 127). Agathe Reingruber has voiced her doubts about the pre-ceramic phase in
Thessaly on several occasions, mentioning that at Sesklo small amounts of sherds were
found in the earliest strata, an observation also made by Harald Hauptman who recorded
sherds sticking out of the preceramic layer in the profile of the site (Reingruber 2008,
144, 2005, 299). At Argissa Magoula, small ceramic fragments were found in the earliest
phase as well. These were initially interpreted as intrusions but may in fact represent the
beginning of ceramic production (Reingruber 2011a). More securely excavated and
dated aceramic deposits were found at Ulucak, in contexts dating to the beginning of the
seventh millennium BCE (Çilingiroğlu 2011, Perlès et al. 2013). The earliest phase (X) at
Knossos yielded only a handful of sherds, suggesting that some of the earliest vessels at
this site are contemporary to these presumed aceramic deposits (Tomkins 2007, Perlès et
al. 2013).
The nature of Hacılar’s earliest phase remains unresolved, when, after new
trenches opened up further parts of the site, pottery fragments were found embedded in
lime and pebble floors (with red and yellow pigment), challenging the initial definition
by Mellaart (Duru 1989, 102). Although the absence of ceramics still features heavily in
the debates about the start of the Initial Neolithic in Hacılar and Thessaly, it seems
therefore that true aceramic deposits are highly atypical and do not define the first
Neolithic levels in western Anatolia and the Aegean.

1.3.2

Monochrome!and!White!Painted!ware

Another widely debated issue is the chronological horizon of the white-painted wares of
the Balkans. Given the presence of a red-slipped burnished ware horizon in Anatolia that
precedes the painted decoration, archaeological practice in the Balkans, mainly
concerned with the establishment of relative chronologies, searched for analogies to this
horizon in the earliest pottery assemblages. Traditionally, the white-painted ceramic
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tradition has been associated with the initial Neolithic in the Balkans. However, the
presence of a monochrome horizon would push back the start of the appearance of
Neolithic sites in the Balkans.
The original sequence of the Balkans as developed by Miljočić was largely based
on the ceramic typologies of Sesklo and Dimini in Thessaly, and the earliest ceramic
assemblages in Anatolia (Milojčić 1949a). The earliest of these assemblages were indeed
devoid of white-paint, becoming a marker for the earliest Neolithic in the Balkans. Such
monochrome ceramics were also found in restricted deposits at Krainici along the Struma
River valley and in west Bulgaria. In northern Bulgaria, Henrietta Todorova recognized a
monochrome horizon in the earliest ceramics from Poljanica-Platoto, after which
monochrome phases were recognized at Koprivec and Orlovec (Todorova 2007, 81).
However, the scarcity of radiocarbon dates to confirm the antiquity of these deposits, and
the fragmented distribution of ‘monochrome horizons’ makes typological comparisons of
these ceramics with other early contexts problematical (Thissen 2000a).
After the discovery of white painted ceramics at Kovačevo, which dates back to
around 62/6100 BCE, contemporary to the monochrome phases of the Koprivec group,
the existence of a monochrome phase in Bulgaria is further questioned. Given that
painted ceramics at Kovačevo represent a mere 3% of the entire assemblage, Raiko Krauß
(2011) suggests that their presence is easily overlooked in small scale excavations (Krauß
2011, 118). He goes on to suggest that the recent discovery of ‘painted’ ceramics at
Džuljunica-Smărdeš, which should be contemporary with Poljanica-Platoto and the other
‘monochrome’ sites of the Koprivec group, indicates that the existence of purely
monochrome assemblages at the start of the Neolithic cannot be taken for granted (2011,
119). Recent petrographic and SEM analyses of these brown-painted ceramics from
Džuljunica revealed, however, that the decorations which were thought to be brown
paint, were actually the result of careful burnishing, or the application of waxy material
(Dzhanfezova et al. 2014).
These results point out that ceramic production in the Early Neolithic of Bulgaria
is stylistically heterogeneous, and thus that using decoration style on ceramics to define a
relative chronology for the Early Neolithic is a problematic exercise. Instead, the more
interesting question is what such potential similarities or dissimilarities mean in the
context of the interaction and isolation between communities in the southern Balkans.

1.3.3

Interaction!and!Stylistic!Similarities!

Similarities in the way surfaces are treated, or decorations are applied occurred over
wide areas simultaneously. Some of the earliest ceramics in Anatolia have dark or black,
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heavily burnished surfaces. Such a surface treatment involves a reduced firing (resulting
in dark brown surfaces) while black surfaces can be achieved through the use of either an
iron-rich slip combined with a reducing firing atmosphere, or burnishing using carbon
(charcoal or graphite) (Dzhanfezova et al. 2014, 150). The dark-faced burnished ware
(DFBW) tradition starts around the beginning of the seventh millennium BCE in Central
Anatolia, and appears across Anatolia more widely around 66/6500 BCE (E. Özdoğan
2014).
The later red-slipped burnished ware (RSBW) appears around the middle of the
seventh millennium BCE in Central Anatolia, more or less simultaneously in the Lake
District and at sites along the Aegean coast of Anatolia, reaching the Marmara Region
towards the end of the seventh millennium BCE (Çilingiroğlu 2009).
Around 6100 BCE, Impresso decorations spread across the eastern
Mediterranean. Ceramics were impressed in recurring patterns, using fingernails or tools,
resulting in circles, crescent shapes, triangles, thin horizontal lines, and are sometimes
found in combination with red-slipped bands (Çilingiroğlu 2010). Such decorations are
commonly associated with sedentary farming populations in Dalmatia, Italy, southern
France, and the Iberian Peninsula (Price 2000, Çilingiroğlu 2010, Spataro 2011), but
some similarities can also be recognized in the pottery of northern Syria, where Impresso
decorations were used around the same time as in the west (Çilingiroğlu 2010).
Why did these decorations and surface treatments spread so rapidly across the
Aegean and the Balkans? The mechanism for the spread of the ideas relating to both
impressed ware and red-slipped burnished ware may correspond to cultural borrowing
through intense seafaring interactions (Çilingiroğlu 2010, 16). However, we are also
dealing with the spread of ideas as a result of the migration of people. Which of either
mechanism (cultural borrowing or migration) may have led to the spread of similarities
is not often defined, and will be further discussed in the chapters of this thesis.

1.3.4

Cultural!Hybridity!in!the!Process!of!Neolithisation!

In this respect, a fourth problem with the emergence of pottery is the question of who
was responsible for making these first ceramics. On several occasions, stylistic differences
between the first assemblages in the Balkans have been interpreted in the context of the
obscurity surrounding the local adoption of agriculture. Some scholars relate stylistic
differences between sites to ‘local’ preferences that continued after the Mesolithic period.
Juraj Pavúk (2007), for example, suggests that the differences in white-painted
patterns on the first ceramics in the southern Balkans may be the result of the cultural
diffusion of the Neolithic way of life, as integrated into the pre-Neolithic populations
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resident in these areas (Pavúk 2007). Pavúk goes on to suggest that, although these
groups are linked by white-painted ceramics, they all are distinct stylistically, and
therefore they have developed independently from an earlier phase of monochrome
pottery. A similar case was made for the emergence of the use of painted patterns on
pottery in Greece, where the presumed effect of resident hunter-gathers and the
Mesolithic seafaring network led to the piecemeal adoption of Anatolian cultural traits
and the local interpretation of them (Perlès 2001, Sampson 2011).
Thissen (2009) has studied the first appearance of pottery in hunter-fisher
contexts in the Danube Gorges, arguing that contemporary ceramic assemblages in
Northwest Anatolia and the Danube catchment area contain comparable, isolated
elements such as neatly burnished surfaces, regularly executed impressions, vertically
pierced knobs and tubular lugs, globular or square shapes, snake-like applications, and
the use of small ceramic lids. He observed ‘shared!but!patterned!attitudes!concerning!use!
and!manipulation!and!perhaps!symbolic!function!of!specific!vessel!categories,!as!well!as!for!
shared!tactical!and!motor!habit!patterns!leading!to!specific!similar!outcomes!in!specific!
instances’!(Thissen 2009, 9). Similarities with Northwest Anatolia in vessel shapes, styles,
and techniques are seen as the result of transmission processes that may have been
facilitated by mating networks (e.g. Chapman 1989, 507), and ‘contact zones’ for
interregional exchange (Ibid., 2009, 11) although recent studies of ancient DNA (Keerl
2014, Szecsenyi-Nagy 2015) show that intermarriage between the Mesolithic populations
of Europe and the incoming populations from the Near East seems unlikely as a main
process behind the spread of the Neolithic, or at least the scale of such intermarriage
systems would not be great enough to be picked up in such studies.
Thissen (2009) claims that inter-group differences may underpin the emergence
of social structures that generate changes in stylistic elements of pottery (i.e. the contact
and exchange between farmers and resident hunter-gatherers). However, it is as yet
unclear how different the Iron Gorges ceramics are from various sites where we do not
expect a local adoption of pottery. This problem begs the question if social variation
between pottery producing settlements is the only driving force behind stylistic variation
in pottery assemblages, or if different processes generate cultural variation.
A counter to the arguments made on the basis of style is to study pottery
technology, but this subject has only recently become popular among scholars of the
Balkan, Anatolian and Greek Neolithic. A reason for this may be the traditional idea that
the first Neolithic pottery was technologically homogeneous, and therefore had no
further implications for the understanding of farming life (Tomkins forthcoming). As we
shall see in chapters 7 and 8, patterns in the similarity of the technological traditions of
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(Early) Neolithic farmers are instead highly relevant for understanding the spread of
ideas, and the acceptance or rejection of innovations or pottery style.

1.4

Summary
In the light of the information presented in this chapter, a few observations can

be made.
1) In most of the Balkans, Greece, and Anatolia, an introduced Neolithic horizon
emerges from the beginning of the seventh millennium BCE onwards. In southeastern
Europe and Anatolia, Neolithic subsistence practices are similar, with introduced
domestic plants and animals, while, at the same time, the composition of these farming
packages seems to have changed once farmers reached the Balkans (Coward et al. 2008,
Conolly et al. 2011). Such differences in the composition of the ‘Neolithic package’,
together with the delay between the arrival of farmers in Greece and their dispersal into
the Balkans fits with a model of Neolithisation as fully or partly the result of a leapfrog
migration model (e.g. van Andel and Runnels 1995).
2) Archaeological research on the Neolithic period in southeastern Europe and
Anatolia has often focused on the indigenous adoption, versus the introduction of
Neolithic material culture, domesticates, and subsistence practices through migration.
This search for the origin of the earliest Neolithic farmers has influenced the study of
pottery assemblages, as has the cultural historical emphasis on constructing chronologies,
resulting in an emphasis on stylistic changes in pottery assemblages.
3) Debates about the appearance of similarities between ceramic assemblages,
widely shared similarities (such as DFBW, RSBW, Impresso ware, and white painted
ware) prevail. Several studies address the unique elements of ceramic style that are
supposed to originate in local, pre-Neolithic symbolic frames of reference (e.g. Thissen
2009, Pavúk 2007, Sampson et al. 2010). No systematic large-scale interregional analysis
of such stylistic differences has been undertaken as yet, and neither has much attention
been paid to technological aspects of Neolithic ceramic assemblages. While there is a
common focus on the beginning of the Neolithic there is no significant understanding of
the process of culture change after the introduction of pottery.
It has been suggested that there are regional differences in the architecture
(Brami 2015), faunal assemblages (Arbuckle et al. 2014), and portable material culture
of the first farmers in Anatolia, Greece, and the Balkans. If indeed there is a patterned
adoption of the Neolithic package in western Anatolia, the Aegean and the Balkans, as
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suggested by, for example, Tringham (2000), it would be interesting to find out how
ceramics relate to this cultural heterogeneity.
The following chapter will discuss the individual trajectories towards
Neolithisation in each of the areas studied in this thesis, to understand the location and
timing of cultural interaction and migration during the Neolithic. To define the demic
and cultural processes that underpin patterns of ceramic assemblage similarity produced
in chapters 6-9, the nature of the evidence for social interaction will be examined
through assessing the directions of the circulation of raw materials (such as obsidian),
the appearance of ‘regional groups’, and the evidence for ‘pioneer’ migration or the
adaptation of Neolithic material culture.
Chapter 3 will discuss the ethnoarchaeological evidence for processes of learning
and cultural borrowing in ceramic production, showing that pottery is a class of evidence
that can represent the intensity and nature of social interactions. This chapter will discuss
the core of the methodology applied in this thesis, proposing a way to analyse patterns in
the archaeological record both through the systematic comparison of ceramic
assemblages, providing a detailed understanding of the archaeological context, and
through deducing what patterns may mean on the basis of theoretical approaches, and
ethnoarchaeological examples.
Chapter 4 will discuss the sample of ceramic assemblages included in this
analysis, elaborating the relative and absolute chronologies for each site-phase from
which data was collected, and the quality and characteristics of each related ceramic
assemblage.
Chapter 5 will discuss how the ceramic attributes were defined, and how
different categories of attributes (those relating to the ‘visual style’ of ceramics, and those
related to vessel shape) may have been transmitted. Furthermore, this chapter will test
the influence of sample size variation, which results from variation in the preservation
and publication of each assemblage, on the similarity patterns produced by the Jaccard
Index. This background information can help interpreting the patterns of similarity
presented in chapters 6 and 7.
Chapter 8 provides the results of the petrographic study of ceramics from Barcın
Höyük VIe-c and Aktopraklık C, as a case study into the development of ceramic
production in the Marmara Region. This chapter will discuss technological development
in the context of the dynamics between pioneer settlement and the beginning of the
Fikirtepe culture of the Marmara Region.
Chapter 9 will discuss the results of the petrographic analysis of the ceramics of
Džuljunica-Smărdeš in northeastern Bulgaria, a site that marks the beginning of pottery
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production in the southeastern Balkans. Through discussing the dynamic between
similarities in stylistic attributes with contemporary sites, and similarities in ceramic
technology, this chapter will define the significance of stylistic borrowing and patterns in
the appearance of similar technological habits.
Finally, the discussion and conclusion of this thesis will combine the results of the
petrographic and statistical analyses, discussing the overlap between general patterns in
the similarity of ceramic style and shape, and the evidence for local processes of culture
change through innovations in the use of temper.
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2.
Archaeological Background

2.1

A Regional Overview of the Process of Neolithisation
As discussed above, there are wide-ranging similarities in the presence of surface

treatments and decorations on pottery that cross geographic boundaries and established
cultural ‘zones’ in Neolithic southeastern Europe and Anatolia. Historically, the
description of the ‘cultural similarity’ between Neolithic assemblages has served practical
purposes, such as determining a site’s relative chronology, or enabling the descriptions of
cultural identities that were equated with questions of ethnicity and demic diffusion (e.g.
Childe 1958). However, the search for spatial boundaries between archaeological
assemblages is inherently problematic as such methods represent culture as fixed rather
than fluid. The Neolithic package appears in different places at different times, in varying
compositions. Defining the boundaries between such packages directs the attention away
from the similarities that may be informative about social interactions between
communities.
Furthermore, it is likely that the outline of Neolithic cultural regions has been
influenced by modern research biases or even political agendas (e.g. Kotsakis 1998,
Bailey 2002). Different research foci, terminology, pottery typologies and chronological
systems have resulted from the isolation of archaeological research traditions (e.g. M.
Özdoğan 2007), which have increasingly divided Neolithic ‘cultural regions’ along
modern political borders (as exemplified by the Starčevo-Körös-Criş cultural sphere, that
corresponds to the Serbian, Hungarian, and Romanian names for the earliest pottery
cultures in these countries). Altogether it is therefore unclear to what extent these
cultural regions reflect actual similarities and differences in the pottery assemblages.
Scholars such as Dušan Borić recognize this problem for the assemblages in the
Iron Gates region of the Lower Danube, but instead of questioning the relationship
between this region and contemporaneous Neolithic assemblages in the wider Balkans,
the observed stylistic differences are thought to represent pre-existing hunter-gatherer
networks in the Lower Danube area and the Iron Gates (Thissen 2009, Borić 2005).
Similar interpretations are made for the stylistic micro-regions in Bulgaria (Pavúk 2007),
and northern Greece (Sampson 2011) where deviant stylistic elements in local

!

38!

archaeological records are consistently explained as the result of pre-existing resident
hunter-gatherer groups.
Clearly we are dealing with explanations that are rooted in an indigenistdiffusionist debate, without specifying the processes by which pre-existing ideas would
permeate introduced material culture and how material culture would then be expected
to reflect such a process. At the same time, these views contrast with the perceived
homogenizing effects of networks as a factor in the spread of similarities such as DFBW,
RSBW, and Impresso wares (e.g. Çilingiroğlu 2009, 2010), rather than seeing those
networks as agents in the creation of cultural differences.
In order to discuss the current perception of material cultural similarities and
differences in the research area, the present chapter will provide an overview of the
archaeological background to the Mesolithic and the emergence of Neolithic cultural
regions in western Anatolia and southeastern Europe.

2.2

Pre-Neolithic Networks

2.2.1

Evidence!of!Mesolithic!Populations!in!the!Balkans!

During the Mesolithic, long-distance trade and exchange networks of lithic raw materials
are well-attested across Europe (Chapman 2008). We find a widespread exploitation of
obsidian sources in the Carpathians, the use of obsidian from Melos, and the use of
Central Anatolian obsidian (Figure 2.1). Obsidian from the Carpathian mountain range
was found in Mesolithic deposits in Romania but these lithics did not seem to have
circulated south of the Carpathians until the Neolithic period (Thorpe et al. 1984, 186).
The Mesolithic horizon (traditionally referred to as the ‘Epipalaeolithic’ (Runnels 1995,
719)), is poorly represented in most areas of southeastern Europe outside of the Iron
Gates region (e.g. Borić 2005) and the Carpathian Basin (Bánffy 2005). Isolated flint
scatters were found in the Dobrogea in Romania and a collection of lithic artefacts from
Pobitite Kameni (Dikilitash) in eastern Bulgaria (some 20km west of Varna), providing
scarce evidence of the habitation of these areas before the Neolithic (Gurova and Bonsall
2014). Also in the Former Yugoslav Republic of Macedonia (FYROM), a Mesolithic phase
has not yet been discovered (Naumov 2015).
Gurova and Bonsall have pointed out that there may be a bias induced by the sealevel rise along the Black Sea, resulting in the current absence of Mesolithic sites in the
coastal region of Bulgaria (e.g. Gurova and Bonsall 2014). These authors consider the
effects of post-depositional processes, in combination with the idea that pre-Neolithic
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communities would have been mobile, leaving little trace in the landscape. The
geomorphological history of landscapes bordering the Aegean Sea is one of changing
trends in deposition (aggradation) and erosion of sediments (e.g. Vita-Finzi 1969, Bintliff
2002). As a consequence of the constantly relocating rivers it is likely that archaeological
sites remain buried underneath river sediments (e.g. Dikili Tash in Greek Thrace: Lespez
et al. 2013). At the same time, as a consequence of the warming climate of the Holocene,
a steady sea-level rise occurred during the Mesolithic, reaching its present day level
around the time the first Neolithic settlements appeared in the Balkans (Gurova and
Bonsall 2014). Mesolithic settlements located at the seashore would therefore have been
flooded in the course of time.
The Mesolithic inhabitants of the Iron Gates mainly exploited riverine resources,
which would be the presumed subsistence of pre-Neolithic inhabitants of the southern
Balkans as well. Hunter-gatherer settlements would therefore most likely have been
located on the banks of rivers or the seashore. Gurova and Bonsall (2014) argue that the
absence of Mesolithic sites may be the result of the post-depositional processes that affect
such environments. They suggest that the resident Mesolithic hunter-gatherer population
may in fact have been much more extensive than suggested by the fragmentary evidence.
The population would have been active in the circulation of Balkan flint, which was later
extensively used by Neolithic sedentary communities (Gurova and Bonsall 2014). Such
Mesolithic ‘interaction spheres’ could have accelerated the process of colonization of the
forested hinterland at the onset of the Neolithic.
Such a scenario does not explain why no Mesolithic remains were found along
the river valleys of the southern Balkans, where extensive archaeological excavations
brought to light a substantial
Neolithic horizon. Gurova

(image removed for copyright reasons)

and Bonsall mention that the
eastern bank of the Danube
(where we would expect
similar Mesolithic
communities as further to
the west, in the Iron Gates
Region) was less intensely
surveyed, potentially
influencing the observed
absence of hunter-gatherers
in this area (2014, 97).
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Figur e 2.1 Location of obsidian sources and distribution of
related lithics (Milić 2014, 286).
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Another explanation for the absence of Mesolithic sites in Bulgaria may be that these
groups would have been highly mobile, leaving few traces in the landscape (Perlés 2003,
103). However, isolated Mesolithic and Palaeolithic flint and obsidian scatters in Greece
indicate that such temporary sites have been discovered in other contexts (Runnels 1995,
Strasser et al. 2010, Biagi et al. 2015). All these various explanations cannot hide the fact
that the current state of research fits with the scenario of a largely uninhabited Balkan
Peninsula during the Mesolithic that was rapidly occupied near the end of the seventh
millennium BCE.
In Turkish Thrace and northwestern Anatolia, the Mesolithic horizon is
represented by the Ağaçlı Group lithics discovered in the Marmara Region (Gatsov
2000). Flint assemblages comprising geometric microliths similar to the Epi-Gravettian of
the Pontic Basin, bladelets, and bullet cores from Ağaçlı, Domalı and Gümüşdere indicate
that Epi-palaeolithic/Mesolithic groups were present in this area before the arrival of
farming (Gatsov and M. Özdogan 1994). Similar microliths were found in surface
scatters around the coastlines of the Black Sea and the Sea of Marmara (Karul 2011). A
later phase in lithic technology that includes macro-blades was discovered in excavations
at Keçiçayırı, in the mountainous region southeast of the Sea of Marmara, and in surface
material from Çalca and Muslu Çeşme, located south of the Sea of Marmara (Karul 2011,
58, Figure 2.2)2. According to Kozłowski (2005), however, the material from Çalca
(image removed for copyright reasons)

actually represents
Eneolithic lithic industries
while in Keçiçayırı’s
assemblage Middle
Palaeolithic admixtures may
occur. Without radiocarbon
dates from these contexts,
however, these toolkits
cannot be dated more
precisely.
During most of the
seventh millennium BCE,
the Sea of Marmara was
still a lake. Gradual sealevel rise opened up the

Figur e 2.2 Mesolithic and Early Neolithic sites in
southeastern Europe and western Anatolia (Borić 2005, 92).

gateway between the
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The location of ‘Mulucesme’ in Borić’s figure indicates the location of Muslu Çeşme.
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Aegean and Black Sea, probably at the onset of farming in this region (Aksu et al. 2002,
Hiscott et al. 2002, 2007).3 It is therefore possible that Mesolithic sites are located below
the current level of the Sea of Marmara. In this respect it has been suggested that
Mesolithic influences are visible in the Neolithic architectural differences between the
coastal and inland sites once sedentary villages arrived in the Marmara Region. Round
architecture found in the coastal sites of the Marmara Region is thought to reflect preNeolithic habitation patterns, in contrast to the introduced square architecture of the
Yenişehir valley (e.g. M. Özdoğan 2011c, 30). However, there is a complete absence of
evidence of Mesolithic architecture in this area, or further inland, where pre-Neolithic
finds are currently lacking. The nature and extent of the Mesolithic occupation of
western Anatolia is therefore still unclear, although more convincing evidence of a
Mesolithic hunter-gatherer presence (which will be discussed below) has been found in
the Lake District in southwestern Anatolia.

2.2.2

Obsidian!Procurement!and!Exchange!in!the!Mesolithic!Aegean!

In contrast to the scarce evidence of pre-Neolithic habitation in the southern Balkans, the
Greek Mesolithic is represented by multiple open-air and cave-sites. Mesolithic sites were
found on the islands of Youra, Crete, Kythnos, Corfu and Ikaria, while various sites are
located in the Peloponnese (Franchthi, Klissoura, Koukou, Ulbrich), and western Thessaly
(Theopetra Cave). Additionally, lithic tools from the Mesolithic period have been found
in the Pindus Mountains and eastern Macedonia (Runnels 1995, Biagi et al. 2015).
Mesolithic groups selected locations where they had access to coastal plains or mountains
(Perlès 2003, 103, Runnels 1995). At several sites in the southern Aegean (e.g.
Franchthi, Youra, Ikaria, and Kythnos), obsidian from Melos was found, indicating that
long distances were covered by boat, well before the Neolithic (Figure 2.3).
One of the most important pre-Neolithic sites in southern Greece is Franchthi
Cave in the Argolid. The presence of obsidian from Melos in deposits dating to 13,00012,000 BCE, and the composition of the associated faunal assemblage indicates that
seafaring was common in the Upper Palaeolithic. The consumption of tuna during the
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Important in this respect are the dynamics between deltaic progradation, volcanism and
plate tectonics, and postglacial sea level rise, making the specific dating of the flooding of the
Marmara Lake difficult to estimate (Kayan 2014). Recent excavations at Yenikapı in Istanbul
have provided new insights into the extent and timing of the rise of the level of the Sea of
Marmara after finding a Neolithic site underneath the current sea level. The radiocarbon
dates of seashells from the later deposits established that the sea level rose rapidly around
6000 BP (5000 BCE) (Kayan 2014, 111). The first farming settlements were therefore initially
situated in a lacustrine, rather than a marine environment (M. Özdoğan 2013, 169).
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Upper Mesolithic (8400-7500 BCE) indicates that these people were skilled fishers, able
to intercept annual tuna migration routes. Aquatic resources were exploited until the
Mesolithic (dated to 7500-6700 BCE) when tuna-fishing was replaced by a wide
spectrum of red deer, foxes, turtles, snails, hares, and a variety of wild legumes, fruits
and cereals (Munro et al. 2012).
Evidence of semi-permanent occupation during the Mesolithic period was found
on Kythnos (Maroulas) (Sampson et al. 2010) in the Cyclades, and Ikaria (Kerame I)
(Sampson et al. 2012) in the Dodecanese. At Kerame I the evidence consists of flint
scatters, hearths and stone rings. At Maroulas over thirty round stone dwellings from the
Mesolithic period were found (Sampson et al. 2010). The lithic industries from both sites
are similar, using a flake-based technology to produce end-scrapers, perforators,
denticulated notched, and arched backed pieces (Takaoğlu et al. 2014, 114). Melian
obsidian was used, shipped as nodules and processed on-site (Sampson et al. 2012, 38).
Lithic technology is related to the southern Anatolian microlithic tradition or
contemporary Natufian toolkits (Perlès 2001, 36).
At Cyclops’ Cave, on the island of Youra in the northern Sporades, Mesolithic
deposits indicate an economy based on marine foraging. They include abundant fish,
bird, caprine, and shellfish remains (Powell 2003, 76).
(image removed for copyright reasons)

Figu re 2. 3 Distribution of obsidian from Melos in Mesolithic contexts in Greece (Reingruber
2011b, 301).
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From the end of the Mesolithic until the end of the Neolithic Melian obsidian was used at
this site. Radiocarbon dates indicate the earliest occupation starts around the middle of
the ninth millennium BCE (Reingruber and Thissen 2005).
In summary, the Mesolithic groups in the Aegean occupied diverse environments,
used obsidian from Melos and were therefore capable of long-distance maritime
navigation. Aegean lithic industries were probably similar to those of southern Anatolia
(Perlès 2001) suggesting that these communities possibly had contacts with eastern
Aegean groups or originated from similar regions. The homogeneity of the lithic
assemblages of the Mesolithic sites in the Aegean suggests an ‘intrusive’ Mesolithic, that
breaks completely with the Palaeolithic in this area (Runnels 1995). Runnels (2003)
suggests that there may have been no substantial Late Pleistocene population in
mainland Greece where most Palaeolithic sites appear to be unoccupied after about
11,000 BCE. In his theoretical perspective the presence of Mesolithic sites could therefore
be the result of the spread of seafaring foragers around the Mediterranean basin in the
early Holocene in response to major environmental changes that followed the end of the
Pleistocene (Runnels 2003, 128). This interpretation may be supported by Mesolithic and
Neolithic genomes from the Aegean. The mitochondrial haplogroups of Mesolithic
individuals from Theopetra Cave are consistent with Later Neolithic Aegean groups, and
possibly with Anatolian Neolithic populations (Hofmanová et al. 2015). Considering that
there may be genetic continuity between the Mesolithic hunter-gatherers at Theopetra
Cave and the Neolithic Anatolians of the Marmara Region, it is possible that the
circulation of goods, people, plants and animals started during the Mesolithic and
continued in the Neolithic. Given that this genetic evidence is derived from only few
individuals from whom only mitochondrial data could be extracted, these results are
preliminary, and therefore more evidence is needed to make firmer claims about the
origin of the Mesolithic Aegeans.

2.2.3

The!Mesolithic!in!Anatolia!

Evidence of pre-Neolithic occupation of southwestern Anatolia is mostly concentrated in
the coastal zone (Figure 2.4). In the Katran mountains, surveys have brought to light
several Epipalaeolithic cave sites (Ökuzini, Karain, Kızılın, and Çarkını), some of which
were discovered as early as the 1950’s (Martinoli 2004, 62). The plain bordering this
mountain range was home to another fifteen open-air sites, although the precise dates of
these sites are unknown so far. Other evidence of Epipalaeolithic occupation was found
in the valleys of the Lake district at Boğazköy, Baladiz/Baradiz and Kapalıın, while east
of Antalya, prehistoric lithic scatters were found in the Aksu Valley (Martinoli 2004, 62).
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Figure 2.4 Map of southwestern Anatolia and location of pre/Early Neolithic sites mentioned in the
text (Takaoğlu et al. 2014, 112).

Öküzini cave was occupied on a seasonal basis throughout the Epipalaeolithic up until
the first half of the seventh millennium BCE by people who mainly hunted wild
ovicaprines and fallow deer (Schoop 2005, 49), and foraged for nuts, bulbs, roots and
tubers (Martinoli 2004). The stone tool industry consists of a variety of geometric
microliths, similar to those found at Karain Cave (Çilingiroglu and Çakırlar 2013, 22).
Grinding tools from the later phases of the Epipalaeolithic suggest the increasing reliance
on processed plants at Öküzini. The occupation of Karain Cave runs in episodes from the
Early Pleistocene all the way up to the Byzantine period.
The recently published results of four trial trenches dug in the mouth of Girmeler
Cave, near Tlos, has provided the latest evidence of pre-Neolithic occupation in southwestern Anatolia, of which the earliest levels have been dated with three radiocarbon
dates to the period between 8200-7900 BCE (Takaoğlu et al. 2014). Surprisingly, a few
fragments of pottery have been found in deposits that were thought to date to the end of
the eighth millennium BCE. This pottery is coarse, grit-tempered, with dark cores and
reddish-brown surface colours. Two obsidian tools were found that might be of Melian
origin, indicating that the knowledge about this obsidian source may have stretched
beyond the Aegean coastal zone. Lithic technology is discontinuous with the previous
phase at this site, being supplemented with saddle-querns and pestles, casting doubt on
the possibility that these deposits represent a Mesolithic community.
Further material remains at this site include wattle-and-daub structures, a limeplastered floor, fire-cracked stones, a basin potentially used for cooking, and hearths.
Flint sickle blades, stone querns, and wild animal bones (wild boar, red deer, European
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fallow deer, European hare, fish, birds) were found in associated contexts. The lithic
assemblage is demonstrably similar to that of Maroulas and Kerame I in the Aegean,
although several tools at this site can be compared more closely to those from Neolithic
contexts (i.e. blades with parallel edges) (Takaoğlu et al. 2014, 114).
Altogether, the distribution of Mesolithic sites suggests that a small population of
hunters-gatherers-fishers inhabited western Anatolia, Greece and the Balkans before the
expansion of farming. Evidence of long-distance, continuous seafaring activities suggests
that a network may have connected sites in the Aegean with southern Anatolia (Girmeler
Cave). Flint scatters in northern Greece and the Marmara Region, eastern Bulgaria and
Romania represent further evidence of Mesolithic occupation in the research area
although the date of this evidence is so far unknown.

2.3

From Mesolithic to Neolithic

2.3.1

The!Beginning!of!Food!Production!in!Anatolia

The first evidence for the start of a Neolithic subsistence economy emerged in Central
Anatolia. Before the ninth millennium BCE communities in the Near East already
exploited the obsidian sources of Göllü Dağ and Nenezi Dağ, but only with the settlement
of Pınarbaşı A (ca. 8600-8100 BCE (Baird 2012)) can we be certain that sedentism
emerged in the Konya Plain. Besides Pınarbaşı, Aşıklı Höyük and Boncuklu were settled,
followed by Çatalhöyük (starting at the end of the eighth millennium BCE), although
current evidence supports the existence of a significant gap of some 400 years after the
end of Boncuklu and the beginning of Çatalhöyük (e.g. Bayliss et al.!2015).
At Çatalhöyük, a clustered neighbourhood settlement emerged at the end of the
eighth millennium BCE, consisting of adjacent cell-like neighbourhoods separated by
narrow streets and midden areas (Düring and Marciniak 2005, 170). The inhabitants of
this site cultivated plants, herded semi-domestic sheep and goats, and hunted wild horses
and aurochs.
Wild horses and aurochs were hunted up until the end of the Neolithic while
sheep and goats arrived in this area in a semi-domesticated state. Schoop (2005)
therefore understands the Neolithisation of this region as the assimilation of elements of
the farming lifestyle that flourished in the Near East and local patterns of subsistence of
the Central Anatolian Plain (2005, 52). From the beginning of the seventh millennium
BCE onwards ceramics were used (Özdöl 2012).
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Although settlement plans similar to that of Central Anatolia have not been found
west of the Konya Plain, several other similarities connect this region to Neolithic levels
at other sites. These elements include red painted lime-plaster (terrazzo) floors that
originate in the Near East around 9000 BCE, but were represented at Aşıklı and Musular
in the Niğde Plain, and Pınarbaşı and Çatalhöyük in the Konya Plain. Such floors were
produced from burnt lime-plaster that was usually polished. Occasionally terrazzo floors
were painted with crushed hematite. Such red-painted terrazzo floors have been
discovered in the Lake District at Hacılar X, Bademağacı ENI-8, on the Aegean coast at
Ulucak Phase VI, at Hoca Çesme in Turkish Thrace (M. Özdoğan 2007, Duru 2012), and
even at Lepenski Vir and Vlasac along the Serbian Danube (Srejović 1973, Çilingiroğlu
2011, 69).
At the beginning of the seventh millennium BCE, the occupation of Hacılar had
started. Around 6800 BCE, pottery production appeared in the plains of the Lake District,
at Bademağacı and Höyücek (Duru 2012). These sedentary sites were generally located
along lake shores or in the plains (Schoop 2005, 49) and are characterised by
rectangular structures laid out facing each other, pottery production, ovens, storage
facilities and the use of domesticated plants and animals. In some settlements, houses
were facing each other across small squares (i.e. at Hacılar II A/B and Bademağacı).
Schoop (2005) interprets this evidence as possibly reflecting a ‘moiety system’ known
from the ethnographic record as a community that consists of competing halves (Schoop
2005, 50).
The differences between the earliest Neolithic groups in southwestern Anatolia
and the Central Anatolian Plain are striking both in subsistence economy and settlement
pattern. The bone morphology of sheep/goat and cattle suggests that communities in the
Lake District depended largely on fully domesticated animals (e.g. Arbuckle et al. 2014).
As in Central Anatolia, the highest proportion of domesticated animals consists of
ovicaprines although domestic cattle and pigs are present at most sites (based on data
from Suberde, Erbaba, Bademağacı and Höyücek) while these are absent in Central
Anatolia (Arbuckle et al. 2014).
Schoop (2005) relates these differences to the local environment of these areas,
in which farming groups adapted to the different conditions of these more forested areas
by implementing a strategy that fully relied on agriculture, instead of the partial reliance
on wild herds (2005, 54). Schoop situates the evolution of this new subsistence model in
the mountain ranges surrounding the Konya Plain, where communities would have had
access to both subsistence strategies in times of crop failure, allowing them to experiment
and perfect the full farming package (Schoop 2005, 54). The migration model presented
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by Schoop (2005) explains why we do not find a mixed hunting and farming economy in
the Lake District: the sedentary communities in the plains of the Lakes District may not
have been familiar with exploiting the wild animals in this different environment and
would therefore have relied on cultivated plants and introduced domesticated cattle,
sheep, and pigs.
During the seventh millennium BCE, the coastal fringe of the Aegean area was
gradually settled by farming communities with a seemingly uniform material assemblage.
Neolithic occupation in this part of Anatolia starts relatively early, in the same period as
in the Lake District. This situation only became apparent recently, with the publication of
the sequence of Neolithic Ulucak (Çilingiroǧlu et al. 2012). In fact, before the beginning
of the excavations at Ulucak the Neolithic of this region was only known from Neolithic
surface finds. Dates from Çukuriçi Höyük, located near the classical site of Ephesos,
indicate that the beginning of this site can be dated to 6684±28 BCE (95% probability)4
(Horejs et al. 2015). The earliest deposits of Çukuriçi Höyük (XIII) yielded a few ceramic
fragments suggesting that the pioneer migrant community introduced ceramic
production. The first phase of Ulucak, which dates to a similar period, is currently known
to be devoid of ceramics (Çilingiroğlu 2011).
Several settlements were located directly on the coast, in the fertile river valleys,
or in the case of Çukuriçi Höyük (Horejs 2012), Ege Gübre (Sağlamtimur 2012) and
Coşkuntepe (Takaoğlu 2005), on small hills near the Aegean Sea. Ulucak (Çilingiroǧlu et
al. 2012) and Yeşilova (Derin 2012) were located further inland, near modern Izmir.
Excavations at these sites have brought to light a distinctive cultural sequence (e.g.
Horejs 2016). Most of these sites provide evidence for a full-spectrum Neolithic economy
from the start of settlement in the seventh millennium BCE, supplemented by foraged
shellfish and abundant fish bones (including tuna at Çukuriçi Höyük (Galik and Horejs
2011)), suggesting that both coastal foraging and deep-sea fishing was practiced in this
region. Furthermore, a uniform pottery assemblage consisting of red-slipped and
burnished wares, dark-faced burnished wares, s-shaped bowls, and distinctive
(elongated) vertical tubular lugs characterizes this region. Obsidian from Melos is
abundant at all of the sites indicating that these communities were connected to the
Aegean seafaring network. In this respect, it has been suggested recently that Çukuriçi
Höyük may have been a ‘gateway’ community that connected the Izmir Region sites to
wider Aegean spheres of interaction, given that strong evidence for Melian obsidian
procurement and production, and deep-sea fishing has been found at this site (Horejs et
al. 2015, Horejs 2016).

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
4

!

Calculated through Gaussian Monte Carlo wiggle matching (Benz et al. 2012).

48!

While similarities exist in the material culture, faunal and archaeobotanical
assemblages from these sites, some differences persist between these settlements in the
architecture and use of space. Most exceptional are the round huts found at Ege Gübre
that was settled in the Late Neolithic (Sağlamtimur 2012). In contemporary Ulucak mudbricks were used as building material while wattle-and-daub based on heavy stone
foundations characterize the architectural traditions of Late Neolithic Çukuriçi Höyük
(Horejs 2012) and Yeşilova (Derin 2012). Çilingiroglu and Çakırlar (2013) suggest that
each of these communities developed unique cultural preferences in their uses of
architecture and material culture, while sharing subsistence practices and maintaining
tight social relationships (2013, 26).

2.3.2

The!Neolithic!in!the!Marmara!Region!

Around 66/6500 BCE farming commenced southeast of the Sea of Marmara, as
represented by a small village at Barcın Höyük in the Yenişehir valley. By the second half
of the seventh millennium BCE, settlements appeared around Lake Iznik, Lake Ulubat,
and on the outskirts of modern Istanbul. These early farming villages all produced
pottery in similar style (M. Özdoğan 1983). The distinct pottery tradition of this group of
sites was named after Fikirtepe, the first site to have been discovered in the Fikirtepe
district of Istanbul during a survey in the early twentieth century (Janse 1925, French
1967, Bittel 1970, M. Özdoğan 1983). Due to the lack of stratigraphic information from
these sites and the absence of radiocarbon dates, the absolute chronology of the Fikirtepe
culture long remained unknown (M. Özdoğan 1997, 19). However, when in the 1980’s a
well-dated sequence of Neolithic occupation phases was revealed at Ilıpınar (Roodenberg
1995, Roodenberg and Thissen 2001) it was possible to compare the pottery sequences
in this region to a fixed chronological sequence.
Settlements from this period include both circular houses such as those
discovered at Fikirtepe, Pendik and Aktopraklık C, and rectangular wattle-and-daub
houses as discovered at Barcın Höyük, Menteşe, and Ilıpınar in the Yenişehir valley. A
similar division of sites can also be made on the basis of burial practices; extramural
burials are mainly known from the Yenişehir valley, while burials underneath floors were
excavated at the coastal sites (M. Özdoğan 2011b). The difference between these types
of dwellings and burial practices poses a major challenge for understanding the social
structure and origin of these cultural differences. It is likely that the generally marshy
environment of the Yenişehir Valley is related to building structures upon wooden poles
in this area (M. Özdoğan 2011b). In contrast, the round architecture discovered at the
coastal Fikirtepe sites is interpreted as a continuation of Mesolithic practices (M.
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Özdoğan, 2011b). The absence of remains of buildings from the Mesolithic period in this
area makes such claims difficult to prove.
Other links to the Mesolithic period were attributed to the presence of bullet core
technology, and the idea that the coastal sites of the Fikirtepe area mainly relied on
aquatic resources. Bullet core technology was interpreted as evidence of continuity
between Mesolithic and Neolithic practices, suggesting that the Neolithic package was
perhaps adopted by resident hunter-gatherers (Gatsov and Özdogan 1994). Pressure
flaking techniques that produce bullet cores are however common at Neolithic sites
across western Anatolia, suggesting that, instead of a continuation of traditional
practices, lithic technology may also have been introduced along with moving Neolithic
groups. As for the idea of continuity in Mesolithic subsistence practices (e.g. M. Özdoğan
2011b), a recent study of the faunal assemblages from several sites in the Marmara
Region (Ilıpınar, Menteşe, Yenikapı, and Fikirtepe) established that aquatic resources
were probably a supplementary source of food next to the predominant reliance on
domesticated animals (Çakırlar 2013, 73). Furthermore, it was established that Neolithic
coastal sites in Anatolia commonly exploited aquatic resources, casting doubt on the idea
that the reliance on aquatic resources is a marker of the continuity of pre-Neolithic
practices.
At several Fikirtepe sites (Fikirtepe, Pendik, and Ilıpınar), obsidian from local
resources, located near Eskişehir, was found (Bigazzi 1998, Düring 2008, 21). It is still
uncertain when this obsidian was first exploited, and whether it was also present at the
other Neolithic sites. The exploitation and local circulation of such raw material
resources could evidence local patterns of interaction between Fikirtepe sites.
Apart from a distinctive type of pottery, it appears that pig bones seem to be
completely absent from the earliest Neolithic assemblages of the Marmara Region,
indicating that these communities did not rely on the full spectrum of domesticates but
rather exploited a modified package (Çakırlar 2013). Together with its heterogeneous
architectural features and burial practices, the Fikirtepe culture is commonly considered
as a group distinct from the rest of Neolithic Anatolia, although once sites appear in
Turkish and Bulgarian Thrace, similarities in the portable material assemblages between
these regions emerge (e.g. the presence of bone and wooden spoons, clay ‘altars’).

2.3.3

The!Neolithic!in!Thrace!

An intensive survey campaign directed by Mehmet Özdoğan took place from 1980 to
1985 with the specific aim to establish a prehistoric sequence in Turkish Thrace and
compare the Anatolian material culture to that of the Balkans (Erdoğu 2001, 29). This
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expedition set out to discover prehistoric sites north of the Sea of Marmara, where thus
far no such early sites had been excavated. It had been suggested that the Marmara
Region could have functioned as a land bridge between the European and Asian
continents, serving as a likely route of the dispersal of agriculture into the Balkans. To
test this hypothesis, the aim was to discover evidence of Neolithic occupation of this
region, and understand the connection between its material culture and that of the
already discovered sites of the Fikirtepe area south of the Sea of Marmara.
During this survey the sites of Yarımburgaz, Hoca Çesme and Aşağı Pınar were
discovered. Yarımburgaz Cave on the outskirts of modern Istanbul predates all other sites
in Turkish Thrace. Yarımburgaz was occupied in intermittent stages since the Middle
Pleistocene (Stiner et al. 1998, Howell 2010). The Neolithic levels at Yarımburgaz Cave
were heavily disturbed which caused difficulties in understanding its Neolithic sequence
(M. Özdoğan et al. 1991). The Chalcolithic deposits however produced distinctive darkburnished pottery with excised decorations.
Ongoing research at Aşağı Pınar produced a Neolithic sequence of which phase 8
is currently the oldest known (M. Özdoğan 2013, 190). Dating back to ca. 6000 BCE this
phase falls within the archaic or classical stage of the Fikirtepe culture. Its ceramic
assemblage is not yet published, but the subsequent phase (7) produced ceramics similar
to those of Karanovo I in ware, shape and decoration (Ibid., 186).
The earliest phases of Hoca Çeşme date back to the third quarter of the seventh
millennium BCE (Karul and Bertram 2005, E. Özdoğan 2014, 42). Hoca Çeşme is located
on the coast at the border between Turkey and Greece and has been considered as a
potential link between the Marmara region and the Balkans due to its unusual ‘hybrid’
assemblage (Karul and Bertram 2005, M. Özdoğan 2003, Stefanova 1995). The earliest
settlement (phase IV) was described as a newly founded site. Mehmet Özdoğan pointed
out that the earliest ceramics from Hoca Çeşme are almost identical to those of the
Central Anatolian plain, making an argument for an early maritime expansion model
(2011c, S421). This observation contrasts with the idea of the colonization of Turkish
Thrace through the Marmara Region. Hence, the idea emerged that this area could have
been a buffer, rather than a bridge, causing the discontinuity in the cultural elements of
both sides of the Sea of Marmara and the later start of the Neolithic in this region.
More recently a settlement was found on the island of Gökçeada, known as
Uğurlu, located directly south of Hoca Çeşme. The radiocarbon dates of the Early
Neolithic horizon of this site (phase V) point to a start around 66/6500 BCE (Erdoğu
2014). On the basis of typological characteristics of the ceramic assemblage of this phase,
and the fact that there is a clear technological continuity between phases V and IV
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(which are dated to the first century of the sixth millennium BCE), Laurens Thissen
argues that phase V may have started much later (Thissen, personal communication). A
single compound with an earthen floor and potentially mudbrick walls was excavated in
phase V (Erdoğu 2014, 158). The second occupation phase of Uğurlu (phase IV) has
been compared to Ulucak IV, Aktopraklık B and Ilıpınar VII on the basis of ceramic forms
and manufacturing techniques (Erdoğu 2013, 6).
On the basis of the earliest phases of eastern Thrace, Mehmet Özdoğan (2013)
suggests that the Neolithisation process in this region can be divided into an initial stage
(the arrival of Neolithic communities), a monochrome stage (in which the earliest
settlements can be recognised in the archaeological record), a red-slipped and painted
stage (in which habitation intensifies), and the final stage (in which local environment is
adapted to the Neolithic way of life) (M. Özdoğan 2013, 191). The Neolithic sites north
of the Sea of Marmara appear to have much in common with the material complex of the
Karanovo culture (M. Özdoğan 2013, 171) (discussed below).

2.3.4

The!Beginning!of!the!Neolithic!in!Southern!Greece!and!Thessaly!

The wave-of-advance model of Ammerman and Cavalli-Sforza (1971) received some of
the heaviest critique from scholars of the Greek Neolithic (e.g. Budja 1999, Kotsakis
2001, Sampson 2010). Budja (1999) understands the stratigraphic continuity from the
Mesolithic to the Neolithic discovered at Franchthi and Theopetra Cave as evidence of
the autochthonous origin of the Neolithic. On the basis of the continuity in the
assemblage of stone tools, marine molluscs and ornaments between Mesolithic and
Neolithic Franchthi, Perlès et al. (2013) suggest that the Initial Neolithic (phase 0/1) at
this site was probably the result of the adoption of a Neolithic economy by local huntergatherers rather than the replacement of its inhabitants by incoming farmers, given that
certain elements of the lithic assemblage continue from the Mesolithic into the Neolithic
(Perlès et al. 2013, 1012). However, in contrast to previous interpretations of the
archaeobotanical evidence, the Neolithic subsistence economy did not evolve locally
(Hansen and Renfrew 1978, Hansen 1991). Rather, as the faunal evidence indicates, a
sudden, complete abandonment of the Final Mesolithic broad spectrum economy
followed the introduction of domestic caprines (Stiner and Munro 2015), providing good
evidence for the movement of people with Neolithic subsistence economies through the
Aegean before 6500 BCE.
The discontinuity of subsistence practices after the Mesolithic phase at Franchthi
corresponds to the earliest Neolithic phase at Knossos (discussed below), which was
thought to provide unambiguous evidence that Crete was colonized by people with a

!

52!

fully domestic package around the beginning of the seventh millennium BCE (Efstratiou
et al. 2004). The discovery of Mesolithic tools in the southern part of the island (Strasser
et al. 2010), however, suggests that hunter-fisher groups may have been present while
new settlers with domesticated animals arrived, although these Mesolithic flint scatters
are as yet undated.
The Neolithic in Thessaly develops separately from the south of Greece (e.g.
Georgiev 1961, Nikolov 2003, Perlès 2001). Perlès (2001) suggests that in the case of the
Early Neolithic in Thessaly, there are several aspects of the symbolic assemblage of the
Near Eastern and Anatolian Neolithic that did not diffuse alongside subsistence practices.
The earliest Neolithic sites, for example, used lithic forms known from the Mesolithic
period such as transverse arrowheads, and continued to exploit the obsidian resources at
Melos (Perlès 2003). Cremation as the main funerary ritual was practiced at several
Neolithic sites, a cultural practice that is unknown to Anatolia so far (Perles 2003, 100).
Furthermore, Çiler Çilingiroğlu points out that, in the ceramic assemblages from
Thessaly, several typical elements are unparalleled in western Anatolia (Table 2.1).
Table 2.1 Differences between the assemblages of Central-West Anatolia and Thessaly (Çilingiroğlu
2012, 473).

(table removed for copyright reasons)

Because radiocarbon dates suggest the Neolithic in Thessaly commenced more or less
simultaneously with the arrival of farming in Crete and Franchthi, Catherine Perlès
(2003) argues that the Aegean seafaring network resulted in the Neolithisation of
Macedonia and Thessaly, while the development of the southern Neolithic follows a
different path (Perlès 2003, Perlès et al. 2013). The date for the start of the Thessalian
Neolithic has however been subject to debate. Reingruber and Thissen (2009) revised the
radiocarbon dates of Argissa Magoula, Sesklo and Achilleion, concluding that the start of
the Neolithic of Thessaly should be pushed forward to the middle and second half of the
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seventh millennium BCE. Because the introduction of a sedentary farming lifestyle to
northern Greece may have occurred several hundred years later than in southern Greece
(for alternate views see Kotsakis 2001, Perlès 2001, 2003), Thissen (2000) argues that
there was enough time for ‘scattered’ immigrants to interact with local hunter-gatherer
populations in the north, causing the gradual infiltration of farming in selected areas
(e.g. Theopetra Cave, Cyclop’s Cave), ultimately resulting in the continuity of forager
elements in the assemblages of these regions. The timing of the colonization of Greece,
Thissen argues, predates the use of pottery in Anatolia and ceramic production therefore
may have been invented locally, in the first sedentary villages in Greece (Thissen 2000b,
305). In the light of the evidence for pottery (albeit in small numbers) in the first
settlement phases at Argissa, Sesklo, and Knossos it seems that pottery was however
introduced with these first settlers.5
Table 2.2 Start dates of the Greek Neolithic phases based on the calibrated c14 dates (van Andel and
Runnels 1995, 487, adapted from Halstead (1984), Gimbutas et al. (1989), and van Andel et al.
(1994)).

(table removed for copyright reasons)

From the distribution of obsidian artifacts it appears that the initial Neolithic sites in
inland Greece and north of Thessaly did not use obsidian from Melos yet. Possibly,
obsidian from Melos was transported by seafaring individuals (Renfrew 1984), or
specialized seafaring groups (Perlès 2001, 208) that only frequented the coastal sites.
The connection of these early inland sites to the Melian obsidian trade networks is
therefore unclear. Only during the Late Neolithic was Melian obsidian used by Neolithic
communities across western Anatolia, Greece and Thrace (Perlès 2001, Milić 2014).
The Neolithic phase that followed initial settlement is traditionally divided into
an Early, Middle and Late phase, on the basis of the stratigraphic definition of the pottery
from Sesklo and Dimini (Weinberg 1947, Milojčić 1949a, Perlès 2001, 99). Perlès (2001)
estimated on the basis of radiocarbon-dated site-phases that the Early Neolithic dates to
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Because pottery was found at Anatolian sites (Ulucak, Çukuriçi Höyük and in the Lake
District), in levels that precede the earliest evidence for pottery production in Greece it is
doubtful that these early Neolithic communities in Greece invented ceramic production
independently from Anatolia. However, Wijnen (1981) mentions that pottery production at
Sesklo started with low quality wares and develops gradually towards a more advanced
industry. As will be discussed in this thesis, there are strong similarities with Anatolia in the
concepts adopted in the ceramic tradition of Sesklo suggesting that this pottery tradition does
not develop independently from the rest of the research area.
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the interval between 6400-6050 BCE (2001, 109), although she considers an earlier age
on the basis of the radiocarbon dates from Argissa. The monochrome pottery of Sesklo I
became characteristic of Early Neolithic, and this scheme was used in southern Greece.
The monochrome horizon of the ‘Früh-Keramik’ at Argissa Magoula and Sesklo was
searched for in the Early Neolithic sites all over the Balkans. Village plans include
rectilinear wattle-and-daub structures associated with post-framed architecture and
occasionally stone foundations (e.g. Elateia, Achilleion IIa-b, Prodromos, Argissa, Nea
Nikomedeia), mud-brick architecture without vertical timber frames (e.g. Magoulitsa,
Otzaki, Sesklo), or mud-brick walls on stone foundations (e.g. Argissa, Sesklo) (Borić
2008, 120). Painted pottery, anthropomorphic figurines, blade-based lithic industries,
and polished stone axes represent the portable material assemblage of Neolithic Thessaly
(Runnels 2003, 124). Melian obsidian was shipped to these villages as partially flaked
cores (Perlès 2001, 201).

2.3.5

The!Neolithic!in!Macedonia!

To the west of Thrace, in the region of Macedonia, Early Neolithic sites were found. The
Greek region of Macedonia had already experienced scholarly attention at the beginning
of the twentieth century with the excavation of Sérvia in the Haliakmon Valley (Heurtley
1939). Influential was the publication of Nea Nikomedeia, which should not date earlier
than 6150 BCE (Thissen 2000, 194).
Perlès (2001) suggests that the sites north of the Haliakmon valley display
influences from the Balkans instead of Thessaly (2001, 60). However, recent radiocarbon
evidence has pushed back the start of early farming villages in Macedonia to around
6600 BCE (Karamitrou-Mentessidi et al. 2013, Maniatis 2014), around the same time as
the start of farming in northwestern Anatolia and therefore much earlier than the
beginning of farming in the Balkans. The Neolithic horizon in Macedonia perhaps even
predates the beginning of the first sites in Thessaly (Maniatis 2014, 221).
Early settlements include Paliambela Kolindros, Phyllotsairi Mavropigi, Revenia
and Axos A (Urem-Kotsou et al. 2014). The archaeological evidence from the earliest
occupation at Mavropigi indicates that lithic industries do not seem to be related to
Mesolithic industries, but rather fit in the Neolithic Balkan, western Anatolian, and Greek
technological traditions (Karamitrou-Mentessidi et al. 2013). Impressed ware appears at
this site, indicating that such decorative treatments predate the wider distribution of
impressed ware which was set around 6100 BCE (Çilingiroğlu 2010). Pottery from
Revenia and Paliambela is well-burnished and monochrome, although a few examples
with paint or impressed decorations were found at Paliambela (Papadokou et al.
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forthcoming). Red-coloured slip is present on few vessels (Urem-Kotsou et al. 2014,
507).
This new evidence opens up possibilities for assessing the ‘direction’ of influences
and processes of migration in Greece. Although Perlès (2001) has considered the
possibility that groups from the Balkans had moved into Macedonia, the evidence for the
start of settlement in Macedonia predates any other Neolithic settlement by several
centuries. The emergence of farming in Macedonia may therefore have been part of a
pioneer seafaring campaign as was suggested, for example, for the Izmir Region (e.g.
Horejs et al. 2015) or southern Greece. Obsidian from Melos did not reach Macedonia
during the Early Neolithic (Perlès 2001), but was well attested after 6000 BCE (Milić
2014). Furthermore, during the Late Neolithic, we find Carpathian obsidian at Mandalo
and Dispilio, while Central Anatolian obsidian is found at contemporary Sitagroi. It is
clear therefore, that during the Late Neolithic, Macedonia’s connections are widespread
across the Aegean and the Balkans.
The Neolithic in the Former Yugoslav Republic of Macedonia is much less well
known. Although publications on the Neolithic in Macedonia have recently appeared in
English (Naumov et al. 2009, Naumov 2009, 2015, Angeleski 2012), the only complete
monograph describing an Early Neolithic site so far is the publication of Anzabegovo
(Gimbutas 1976). Geographically, this region is characterised by the plains of Polog and
Ovče Polje along the Vardar River, and the Pelagonian Plain in the southeast (Figure
2.5). These valleys were supposedly home to two different ‘cultural groups’ during the
Early Neolithic that produced white-painted ceramics. Thus far only one site is known to
have produced monochrome pottery (Zlastrana in the Ohrid region), but there are no
radiocarbon dates to confirm the antiquity of this site.
A date for the appearance of sites in FYROM (Former Yugoslav Republic of
Macedonia) is not yet well established. Radiocarbon dates for the start of Anzabegovo in
the Ovče Polje Plain range between 6510-5600 BCE (Whittle et al. 2002, 348-350), while
Mehmet Özdoğan instead proposes a date after 6150 BCE. Such a date would correspond
with the similarities in the white painted patterns on ceramics from Anzabegovo and Nea
Nikomedeia, which has a corresponding date (Naumov 2015, 339). In spite of its
similarities with Greek Macedonia, the Anzabegovo-Vršnik group is commonly
considered as a subgroup of the Starčevo culture (Gimbutas 1978, Garašanin 1999) as
the Anzabegovo-Vršnik cultural group is considered to have cultural connections with
Transylvania, the Iron Gates region and the Macedonian Neolithic (Sanev 2004). These
similarities indicate that the Neolithic in FYROM fits in the framework of the large-scale
spread of farming sites across the Balkans (discussed below).
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(image removed for copyright reasons)

Figure 2.5 Middle Neolithic cultural groups in FYROM: I. Veluška-Porodin, II. Anzabegovo-Vršnik
(Naumov et al. 2009, 32).

However, within the Anzabegovo-Vršnik group, differences exist in the white-painted
patterns on ceramics, casting doubt on the idea that the sites in this region were as
unified as traditionally assumed (Naumov 2015, 343). To the south of Polog and Ovče
Polje, we find the Veluška-Porodin group, which, with its distinct pottery style, is thought
to represent a different ‘cultural’ group that that of Anzabegovo-Vršnik, in spite of the
overlap between these cultural complexes in terms of several other elements (Naumov
2015). As Naumov suggests, the Pelagonian sites may belong to a ‘unified geographic
region’, with shared identities and intensive interactions (2015, 343).
As for the origin of the Neolithic sites in the FYROM, several possibilities have
been suggested. Given the chronological data available and the observed similarities in
the building in mudbrick and painted ceramics of Anzabegovo and Nea Nikomedeia, the
earliest farmers would have travelled from the coast inland along the Vardar River, while
the Pelagonian Plain was settled afterwards (Naumov 2009, 2015, 341). The settlement
of the Pelagonian Plain, the area around Skopje and Polog, is thought to be due to a
secondary wave of movement (Naumov 2015, 342). The radiocarbon dates set the start
of the settlement of the Pelagonian Plain at a date not earlier than 6030 BCE (Whittle et
al. 2002, 348).

!

57!

2.3.6

Western!Thrace!and!the!Central!Balkans!

In western Thrace, the Struma and Meşta River Neolithic sites appeared earlier or around
the same time as the earliest sites in Macedonia (Thissen 2000a, 197). Here we find the
Early Neolithic site at Dikilitash, the earliest occupation of which has been established by
a sequence of radiocarbon dates from cores, that generated dates between 6400-6200
BCE (Lespez et al.!2013, 39, Figure 2.6). Along the Struma River, many Early Neolithic
sites were found (Čochadžiev 2007, 53). The white painted pottery that corresponds to
the Early Neolithic period in Bulgaria is commonly referred to as the ‘West Bulgarian
Painted Culture’ (Kremikovči Culture) (Gatsov and Boyadzhiev 2009). One of the most
well studied sites of the West Bulgarian Painted culture is Kovačevo, which is dated to
62/6100 BCE. Pottery style and shape, as well as impressions, are reminiscent of Aegean
examples (Çilingiroğlu 2009, 423).
The earliest contemporary Neolithic sites in the southern Balkans, Macedonia,
and Thessaly display differences in the style of their pottery assemblages. Lichardus-Itten
et al. (2006) interpret these differences as evidence of different ‘colonization routes’;
‘Comparison!of!pottery!from!this!region!and!Thessaly!shows!too!many!important!differences,!
although!one!senses!a!common!origin!for!techniques,!vessel!shapes!and!decoration!motifs.!In!
our!opinion!the!explanation!for!the!differences!is!that!these!regions!were!colonized!by!
different!routes.!There!is!no!particular!reason!to!set!foot!first!in!Thessaly!and!we!therefore!
think!that!the!Struma!and!Vardar!Valleys!must!have!been!directly!and!independently!
colonized.’ (2006, 88).
Around 6200 BCE Neolithic settlements also appeared in northeast Bulgaria
(Krauß et al. 2014). Apart from this isolated region, the more widespread appearance of
Early Neolithic sites in almost the entire southern Balkans including Romania and the
Iron Gates region is set around 6000 BCE (Biagi et al. 2005, Bonsall 2008, Thissen
2009). These sites represent the Starčevo-Körös-Criş cultural sphere. Similar material
assemblages stretch all the way across the central Balkans from Croatia to the Carpathian
mountain range. Eszter Bánffy (2005) suggests that the Starčevo-Criş culture was
adopted in Mesolithic hunter-gatherer contexts in the Carpathian Basin, and that such
hunter-gatherer groups may have inspired decorative patterns on Linear Pottery.
The Starčevo culture derives its name from the eponymous site on the Serbian
Danube (Milojčić 1949, Garašanin 1982, 100). In Romania and Hungary, the earliest
Neolithic sites were referred to as the Criş and Körös cultures respectively. The nearby
Romanian sites in Banat (Biagi et al. 2005, Spataro 2006) and the Teleorman valley
(Andreescu and Mirea 2008, Thissen 2012) are considered part of the Criş cultural
sphere. Although minute differences are visible in the pottery style of sites across the
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Starčevo-Körös-Criş region, it is not clear whether we can recognize any distinct group
within this region.
The southern border of this cultural group is debated; the connection between
Starčevo-Criş in the north, and the Bulgarian cultures in the south is unclear. By the
second half of the twentieth century, the research into the Neolithic of Bulgaria was
mainly focused on the Thracian Tell Karanovo (Todorova 2007, 81), while the Neolithic
outside of this area was unknown. Parallels for the pottery traditions of Karanovo are
often sought in Anatolia (Nikolov 2004), while its connection with the Starčevo-KörösCriş culture is less well explored. Although usually the Marica River is considered to be
the main dispersal route of the Neolithic way of life into eastern Thrace, the earliest

(image removed for copyright reasons)

Figure 2.6 Map of Neolithic sites in Thrace and adjacent regions (Lespez et al. 2013).

Neolithic settlements (apart from Aşağı Pınar and Hoca Çeşme) appear around the turn
of the seventh to the sixth millennium BCE with Yabalkovo (Leshtakov et al. 2007) and
Karanovo (Hiller and Nikolov 1997).
Given that Karanovo tightly follows the widespread occupation of the StarčevoKörös-Criş cultural sphere around 6000 BCE, some scholars suggest that southern
Bulgaria was settled by farmers from the western Balkan region (e.g. Thissen 2000a,
Todorova 1995). Todorova (1995, 83) suggests that early Neolithic farmers spread
across the southern Balkans along the Vardar and Struma river valleys, and followed a
fragmented development into four different ‘ethnic!and!cultural!areas’ (Todorova 2007),
northeast Bulgaria, western Bulgaria, the Black Sea coast and the Rhodopes.
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A pattern of localized painted pottery styles seems to have emerged as stylistic
differences between Gălăbnik, Anzabegovo-Vršnik, Slatina, Gura Baciului, Gradešnica,
and Podgorica were observed. The question remains to what extent these painted pottery
styles in the Balkan zone are similar or distinct, and what this stylistic variation means in
the context of the spread of farming and the social structures at the foundation of such
differences.
Table 2.3 Overview of the first Neolithic sites discovered in each region of the research area.

Region
Serbia
Thessaly
Marmara Region
Macedonia
Serbia
Bulgaria
Lake Region
F.Y.R.O.M.
Southern Greece
Aegean coast of Anatolia

2.4

Site
Vinča
Sesklo
Kadiköy
Sérvia
Starčevo
Karanovo
Hacılar
Vršnik
Knossos
Ulucak

Year!of!publication!
1908
1908
1925
1930
1933
1939
1958
1960
1960
1995

Summary and Conclusions

!
1) There is sparse evidence for raw-material circulation and the presence of
hunter-fisher-gatherer sites in the Aegean and the Iron Gates before the spread of
farming to these areas. In the Iron Gates Region, we find concentrations of Mesolithic
fishing villages. In southwestern Anatolia and the Aegean, we find Mesolithic
communities that possibly assimilated elements of Central Anatolian Neolithic culture
before the process of Neolithisation. Due to the absence of Mesolithic remains in the
southern Balkans and the Izmir Region, it is unclear how extensive the population might
have been before the introduction of farming.
2) There are differences in the composition of the Neolithic packages across
western Anatolia, Greece, and the Balkans from the moment sedentary settlements
appear in these areas. It is not clear as yet which of these settlements represent farming
communities that arrived directly from Anatolia, and which represent ‘satellite’
settlements that were founded after pioneer communities occupied nearby regions. The
extent to which Mesolithic communities interacted with pioneer farmers is also
unknown.
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3) Farming villages appear in the southern Balkans at the end of the seventh
millennium BCE. Widespread similarities in pottery styles are visible in the StarčevoKörös-Criş region while presumed stylistic differences develop in Thrace, Bulgaria and
Macedonia. The relationship between the earliest farming settlements in the southern
Balkans, and the origin of their pottery traditions is not clearly defined.
Chapters 6-9 will discuss the extent to which ceramic style and technology vary
across these regions through time (ca. 6700-5500 BCE). Patterns in the similarity of
ceramic style can be used to investigate the location and timing of culturally transmitted
information (either between generations or between contemporary communities),
facilitated by migration or social interaction. Such patterns will therefore be used to
explore the processes of migration and social interaction during and after the spread of
farming. The following chapter will discuss in detail the theoretical framework in which
similarities in cultural practices can be understood.
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3.
Theory and Methods
!
!
3.1

Introduction
Ceramic production, as a component of the ‘Neolithic package’ (Çilingiroğlu

2005), coincides largely with the spread of farming communities in Anatolia, Greece, and
the Balkans and therefore its distribution and stylistic characteristics are traditionally
used as markers of the routes and spread of farming into southeastern Europe (e.g.
Nikolov 2007). In this respect the distribution of impressed ware is commonly associated
with maritime colonization, while the appearance of painted decorations follows a more
rapid expansion of the Neolithic way of life (e.g. M. Özdoğan 2011c). While these
observations suggest that migration is the underlying cause for the distribution of
ceramics, the later adoption of impressions at Ulucak suggests that seafaring interactions
played a role in the transmission of this decoration style (Çilingiroğlu 2010, 16-17).
Although the main focus of such studies is to define the timing and spread of
stylistic characteristics, it is not immediately clear why these stylistic elements were
reproduced in farming communities, or why such decoration styles were copied.
Furthermore, although it appears that innovations such as the dark-faced burnished ware
or red-slipped ware, painted wares or Impresso decorations, appear across the region, it
is unclear what kind of social or demic process such elements in ceramic assemblages
represent.
In order to define how ceramic assemblage similarities can contribute to
understanding social interactions in Neolithic Anatolia and the Balkans, a wider focus on
the social processes that generate change in the archaeological record is required. In this
thesis, processes of change and continuity in ceramic production and style are studied
from the point of view of theories of practice and cultural transmission. Cultural
transmission theory studies the transmission of cultural traditions and technological skills
between individuals and is widely used in both ethnoarchaeological research and
evolutionary archaeology (Mills 2008).
However, to define how patterns in ceramic production technology and style are
generated, and to test the extent to which social interactions underpin these patterns,
cultural evolutionary theory provides a more specific set of expectations and methods
that can be used to visualize and analyse patterns of similarity, change, and continuity in
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the archaeological record. In an evolutionary framework, changes in material culture can
be explained by mechanisms of cultural transmission additional to selective pressures
and drift (Shennan and Wilkinson 2001, 577). This chapter will explain how theories of
practice and cultural transmission in ceramic ethnoarchaeology and the methodological
and theoretical framework of Darwinian archaeology can contribute to define social
interactions on the basis of ceramic assemblage similarities.

3.2

Theoretical Framework
In contrast to early twentieth century archaeological research (e.g. Childe 1925,

1929), few archaeologists today would claim ‘cultures’ are fixed entities (Roberts and
Vander Linden 2011). Instead, at the foundation of the emerging of patterns in the
archaeological record may be processes internal to past social structures, facilitating or
disrupting the exchange of ideas and innovations. To summarize these processes in a
coherent narrative, much anthropological and archaeological research has focused on the
process of cultural transmission and practice underlying patterns in the archaeological
record. Cultural transmission theory in this context recognizes that cultural ‘traits’ or
ideas can be exchanged through the decisions and actions of individuals (Eerkens and
Lipo 2007), and that change and similarity can emerge through practice, and
innovations. Therefore, the idea of a ‘culture’ - as expressed through artifacts such as
ceramics - as a fixed assemblage can be deconstructed, and replaced with a more
dynamic idea of material culture as composed of changing constellations of cultural
characteristics that reflect a mix of individual or shared ideas. Practices related to the
production of material culture are therefore not fixed to cultural categories, but are
instead structured by habitus.

3.2.1

The!Habitus!and!Conscious!Practice

To understand the dynamics of practice and transmission as the basis of patterns in the
archaeological record, it is relevant to consider the relationship between the individual
and society. The role of the individual in society and the boundaries of conscious
behaviour are topics studied in archaeological research within the overarching
framework of agency theory (Dobres and Robb 2000), in many cases by using the
theoretical principles of structuration theory (Giddens 1986) and the ‘Theory of Practice’
(Bourdieu 1977).
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The relation between agency, history and social background are central to
Bourdieu’s ‘Theory of Practice’ (Bourdieu 1977). Practice theory describes how the
actions of individuals (practice) are part of a wider framework of learned and practiced
traditions that are interlinked with the social background (habitus) of the actor (agent).
Practice is directed by transmission networks that dominate the process of learning and is
unconsciously adopted in the daily lives of people who in turn pass their knowledge on
to peers or the younger generation.
Pierre Bourdieu describes the way in which agents act and react in conditioned
ways, through a set of dispositions (the habitus) that are acquired through a gradual
process of inculcation!during life. The habitus, in Bourdieu’s theory, represents various
theoretical classes: embodied history, distinction operators, practical sense, second
nature, practice-generating schemes, defence mechanisms, principles of classification, the
future, etc. (Bourdieu 1984, 1990, 1998, Yang 2014). In “Outline of a Theory of Practice”
Bourdieu argues that the ability of an agent to structure its habitus is equivalent to the
agent’s ability to experience different social conditions throughout the agent’s life.
Ultimately, the social background or class therefore guides the agent’s choices (Bourdieu
1990, 60, Dornan 2002). In the framework of practice theory, the potential resistance
and reactions of the agent to pre-existing social structures are directly related to the
predetermined and internalized structures the agent grows up in.
Responses within the framework of habitus are seen as automated. Some would
argue instead that conscious decisions can be made when individuals select their social
environment or are inspired by it (e.g. Alexander 1995). Responses to the habitus may be
automated, but individuals can be conscious of these automated reactions. The possibility
of awareness of these predetermined structures, on the other hand, does not appear in
Bourdieu’s ideas (Dornan 2002).
In contrast to Practice Theory, Giddens’ Structuration Theory emphasizes how
motivation and ‘practical consciousness’ allow the agent to reflect on and react to the
content of the things they do (Giddens 1986, 1993, Dornan 2002). These structures are
the ‘reproduced conduct of situated actors’ (1993, 134) that can be altered through
agency. Practical consciousness, however, emphasizes that the agent makes decisions
based on rational and non-discursive motivations, leaving little room for the possibility of
complex desires and unconsciously rational decisions as the basis of human action
(Dornan 2002), neither does structuration theory take into account the possibility of an
unequal distribution of information about such structures resulting in an inability of the
actor to respond to or reflect on them.
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The relevance of this discussion for my research will be explained in more detail
below. Of general importance is the notion that the skills and knowledge involved with
the production process of ceramics usually are internalized during an extensive period of
learning (e.g. Wallaert-Pêtre 2001, 2008). At the same time ceramics are plastic and
malleable objects, adaptable to the specific taste of the potter or user, tastes that can be
influenced by others within or outside the potters’ social group. Therefore pottery
production and change can be studied as equivalent to the ideas of Bourdieu and
Giddens; ‘pottery!is!consciously!and!unconsciously!involved!in!the!social!life!of!people,!
becoming!an!element!fully!available!for!the!transmission!of!cultural!values!through!habitus,!
agency!and!praxis’ (Santacreu 2014, 201).
The process of acquiring and practicing a technological knowledge and skills such
as ceramic production is therefore seen as a direct analogy to and a possible reflection of
the habitus (Herbich and Dietler 1998, Roux 2007, Gokee 2014), where learning as
‘social participation’ becomes part of the identity of the individual (Wenger 1999, Crown
2014). Technological behaviour in this context can be described as ‘integrated!webs!
weaving!skill,!knowledge,!dexterity,!values,!functional!needs!and!goals,!attitudes,!traditions,!
power!relations,!material!constraints,!and!endRproducts!together!with!the!agency,!artifice,!
and!social!relations!of!technicians’!(Dobres 1999, 128). Technological change emerges
from the complicated relationships between components of this system (Roux 2003,
2007, 2008, 2010). If we want to understand this process of culture change, it is
important to focus on the ‘actualization’ of change, instead of particular historical
scenarios. The actualization of change describes the set of conditions, and the
interactions between those, that underpin the actual scenario for culture change (Roux
2007, 167). The following section will focus on the ethnoarchaeological studies that have
contributed to establishing ‘crossRcultural!forces!that!actualize!evolutionary!change’ (Roux
2007, 171).

3.2.2

Learning!and!Practice!in!Ceramic!Ethnoarchaeology!

As this thesis considers ceramic production and style in handmade ceramics, this section
will discuss how ceramic ethnoarchaeology provides a theoretical basis to study the
processes of cultural transmission or learning (Stark 2003). The number of studies that
focus on transmission as the basis of culture change is however much smaller than the
more commonly held functional perspectives on (technological) change in ceramic
production (Santacreu 2014). This section will focus on those studies that explain how
the social dynamics within and between potting communities can affect material culture
change.
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Since the 1960’s ethnoarchaeological studies have focused on the selection of
stylistic attributes in ceramic production with the help of models of cultural transmission
involving apprenticeship (Deetz 1965, Longacre 1970). Since that time, several studies
have pointed out that the motor skills and technological choices related to ceramic
production are transmitted through extensive periods of learning and observation
(Herbich 1987, Gosselain 1992, Wallaert-Pêtre 2001, 2008, 2012, Mills 2008).
Neurophysiological studies describe the pathways towards learning a specific
technological procedure as a process that initially requires direct conscious attention,
while through time practices become increasingly automated (Caine and Caine 1994).
Among the ethnographic examples, the mastery of such automated skills (mainly with
relation to the shaping procedures) and the sequence of steps taken during the process of
production (chaîne opératoire) are guided by cultural conventions that are transmitted
during a period of apprenticeship (Wallaert-Pêtre 2008). An extensive period of learning
(usually directed by the older generation), during which such conventions are taught,
may also involve training and practice that generates motor skills and habits that tend to
be stable throughout the life of the potter (Bowser and Patton 2008, Gosselain 2008,
Degoy 2008, Gallay et al. 1996).
In potting communities of the Bafia of Kenya, for example, social conventions
taught during learning work through in the technological choices potters make (involving
rituals, taboos, and knowledge with regards to the selection and use of raw materials),
and the sequence of choices and motor skills applied to producing a certain set of shapes.
From interviews among Bafia potters Gosselain established that ‘[f]or!each!of!them,!it!is!
not!a!matter!of!choosing!from!a!catalogue!of!available!procedures,!but!of!carrying!on,!
deliberately!or!not,!a!technological!tradition!of!which!the!historical!background!remains!
unclear’ (Gosselain 1992). Thus, the persistence of technological knowledge is not always
caused by conscious decisions. Ways of doing things may be integrated and practiced
during the subconscious embodiment of a cultural tradition (Dietler and Herbich 1998,
245).
However, during the potter’s lifetime, new skills can be learned and new ideas
can be incorporated into a ceramic tradition. This technical borrowing has been
characterised as a process in which the specific technique is easily learned and provides
techno-economic advantages (i.e. Gelbert 2003, Roux 2007). On the other hand, few
examples are known from ethnographic research where technological traditions are
altered during the life of the potter without having any immediate techno-economic
advantages. Ingrid Herbich (1989, 2008) documented how the technical traditions of
potters are altered in the later life of the student during a process of postmarital
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resocialization (Herbich 1987, Dietler and Herbich 1989, 1994, Herbich and Dietler
2008). In her description of pottery production among the Luo of Kenya, women learn
how to make pottery from their mother-in-law after marriage. The knowledge and skills
related to ceramic production are therefore acquired in a different social environment
than where the student grew up. Having been exposed to pottery production by their
mothers, new technological skills sometimes have to be acquired. If a technological
tradition is already in place, it has to be un-learned and replaced by that of the motherin-law. Herbich observed that this process leads to stylistic heterogeneity, because
‘microstyles’ appear as a result of the process of unlearning old traditions, and replacing
them with new technological skills (Herbich 1987).
Microstyles arise from the exchange of people between communities, leading to
hybrid practices. This process has also been recorded among the Dowayo of Cameroon,
and in San Idelfonso Pueblo in New Mexico (Wallaert-Pêtre 2012). Helène WallaertPêtre mentions that potters, as it were, adapt their habitus through practice (WallaertPêtre 2012, 24). This example demonstrates that the ways of making pottery may be
interlinked with the structure of those societies and that technological traditions can be
modified or replaced during the potter’s life.
Furthermore, the existing set of micro-styles can be supplemented with new
design concepts after potters spend time with other potters. In the case of the Luo potting
communities, borrowing is facilitated by this specific social structure, brides spend time
manufacturing pottery with their peers after the learning process has been completed.
During this stage, the exchange of ideas can result in new combinations that in turn may
be copied by other potters. These additional variations can be expected to reflect the
social relationships within a community of potters (Herbich 1987).
In contrast to the emergence of local microstyles, which would result in
heterogeneity within ceramic assemblages, on a regional scale, this process may lead to
stylistic homogeneity. Regional homogeneity may be the result of specific social
structures in which stylistic and technological knowledge disperses with the exchange of
marriage partners who have been taught by their parents (Herbich and Dietler 2008). It
follows that (ceramic) ‘traditions!are!always!in!a!process!of!becoming’ (Barth 1989,
Pauketat 2001, 80). The practice of producing ceramics is continuously altered due to
the re-presentation, embodiment, and enactment of that tradition (Archer 1996), during
which new ideas can be incorporated into the technological tradition already in place.
Designing or copying new types of vessels and decorations can be a relatively quick
process once the basic skills are mastered (Wallaert-Pêtre 2001, 489). Therefore, the
process of production may be under constant negotiation due to the influence of
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‘unpredictable!circumstances,!surroundings,!and!mix!of!participants’ (e.g. Sahlins 1985,
Pauketat 2001, 80). The outcome of a generation of pottery production may therefore be
very different than the initially transmitted technological knowledge and skills, when
such a generation has experienced the influence of accommodation, collaborations,
communalization, creolization, domination, hierarchization, revitalization,
syncretization, transculturation, etc. (Pauketat 2001, 80).
Table 3.1 Expectations of ways in which social structures affect stylistic variation (Herbich and Dietler
2008).

(table removed for copyright reasons)

3.2.3

The!Use!of!Style!in!Social!Interactions!

To describe the relations between style, technology and social structures, ethnographic
studies have contributed to understanding the boundaries between groups as defined by
stylistic and technological variation in ceramics, and found cases in which there is a
positive relation between ceramic style and technology and linguistic boundaries (e.g.
Arnold 1981, Gosselain 1998, 2000), ethnic groups (e.g. De Ceuninck 1994, De Crits
1994, Pétrequin and Pétrequin 1999, Gokee 2014), castes and social hierarchies (e.g.
Mahias 1994, Guèye 2011), political factions (e.g. Bowser 2000, Bowser and Patton
2008), endogamous units (e.g. Gallay 2010), or gender (e.g. Foster 1965, Mohr-Chavez
1992, Mills 1995, Sinopoli 1999, Costin 2000, Stark 2003).
The active communication of identity, or the subconscious continuation of ‘ways
of doing’ may result in differences between lineages or potting communities. In the latter
option, stylistic differences may relate to the idea of ‘isochrestism’ that describes the
socially bound options within a functional form. ‘[C]onsistency!of!actions!provides!the!
means!by!which!members!of!a!group!express!their!mutual!identity,!coordinate!their!actions,!
and!bind!themselves!together.!It!is!taught!for!the!most!part!by!insinuation;!it!is!employed!for!
the!most!part!automatically;!it!is!acquired!for!the!most!part!unconsciously’ (Sackett 1986,
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158). Variation in the way similar functional properties are made may therefore
constitute an element of the groups’ culturally defined identity.
Apart from the automated integration of style and technology into a pottery
tradition, the active use of style and symbols as mechanisms of communication has been
discussed extensively (e.g. Wobst 1977, Plog 1980, Wiessner 1984). In her research on
pottery styles of the Ecuadorian Amazon, Brenda Bowser observed that decorations on
pottery are used to communicate current political alliances (Bowser 2000, Bowser and
Patton 2008). Similarly, Olivier Gosselain (2008) pointed out that the production of
certain stylistic patterns in ceramics can in some cases be influenced by consumer
demand (Gosselain 2008). Some potting communities in southeastern Niger however
shunned using stylistic patterns that were associated with a certain social group (the
Bella) as they were considered of lower social position (Gosselain 2008). Gosselain’s
study demonstrates that groups can make conscious use of ceramic styles and
technologies as a way to define and signal social boundaries.
In this respect, some aspects of the production process of ceramics are expected
to be more sensitive to cultural borrowing than others. It is considered most likely that
‘technically malleable, highly visible’ (Gokee 2014) characteristics of pottery are easily
borrowed once a technological tradition is in place (Wallaert-Petre 2001). According to
Gosselain (2000, 191), the visual significance of the attributes that relate to this category
means that they can be!‘ascribed!aesthetic,!economic,!or!symbolic!values!and!thus![be]!
consciously!borrowed!or!manipulated’. Even though these stylistic characteristics can be
copied quickly once a technological tradition is in place, in reality the conscious
borrowing of stylistic features involves an extended period of intercultural contact or the
migration of a new potter into a different community (David et al. 1972, Dietler and
Herbich 1989, Gelbert 2000, Gosselain 2008, Gokee 2014).

3.2.4

Innovations!in!Technological!Systems

Innovations can be described as inventions that are adopted on a collective scale.
Inventions may occur as a result of a combination of cognitive activity, practice, and the
properties of raw materials, resulting in the discovery of technological or stylistic features
(Roux 2010). The introduction of a technological innovation may be a cumulative
modification or a combination of antecedent technological features (Lemonnier 1993,
Roux 2010). Similarly, for inventions to be adopted into other wider production contexts,
the socio-historical context of that invention plays a major role, rather than the
immediate function of such inventions. Andrew Sherratt (1999), for example, noted that
innovations sometimes occur when new material and technologies mimic previous
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models. Decorative patterns of the Çatalhöyük West and Hacılar decorative systems may
relate to manufacturing techniques of baskets. Rotation, reflection and linearization may
be related to the physical properties of the fabric; ‘creativity!was!possible!precisely!because!
it!took!place!within!(and!occasionally!broke)!a!wellRdeveloped!system!of!rules!derived!from!
what!was!ultimately!a!practical!constraint’ (Sherratt 1999). The role of human creativity
in non-functional contexts is emphasized, although it is always situated in the wider
framework of social relations (i.e. Hodder 1998), and/or is facilitated by an
accumulation of previous innovations. In ceramic ethoarchaeological studies, innovations
in the chaîne opératoire have also been attributed to non-deliberate changes that occur
during the processes of production or transmission (Gosselain 2008, Roux 2010, Herbich
1987).
Deliberate or not, changes in cultural practices are expressed initially in
microscale practices that may change in meaning over time (Gosselain 2008). Before
such microscale changes are reproduced on a larger scale, changes can be understood as
rooted in a wider system of components ranging from external factors such as the
environment to the technical task and the intention of the subject!(Roux 2007, 167). The
dynamic systems approach (Roux 2003), acknowledges the diversity of factors that may
contribute to (technological) change. Because change is seen as a complex interaction
between these multiple components, it is irrelevant to focus on only one of them (i.e.
human intention); it is impossible to organize this complex interaction in a hierarchical
way. Through studying all of these components and the interactions between them (the
actualization of change), it is possible to recognize specific scenarios for culture change
(Roux 2007, 167).
Technological change therefore reflects not only a cumulative process, but its
distribution also reflects the meaning and accessibility of such innovations to the wider
society. Thus, wheel coiling in the southern Levant during the Chalcolithic period was
initially developed for the elite and only later adopted by independent potters, becoming
available to a wider range of social groups (Roux 2010). This specific social context in
which wheel coiling developed therefore directly impacts on the transmission process,
representing the conditions in which change is actualized (Roux 2012). In other words,
the conditions for innovations to spread include the social structures that facilitate
transmission mechanisms (teaching, learning, and group behaviour). Such social
structures are specific to each context, influencing the expression of innovations in
cultural practices.
Although such social structures are usually unknown to archaeologists it is
possible to study the spread of innovations as reflecting the context of transmission.
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Timothy Pauketat (2001) discusses the introduction of shell temper in Mississippian
ceramic production that occurred around 700 CE and was adopted throughout the
Mississippi valley in the period between 1000 and 1050 CE (Pauketat 2001, 81).
Pauketat argues that, instead of explaining the adoption of this type of temper from a
functional point of view, it is important to focus on the question how this change takes
place; namely through the emulation of ‘initially exotic!and!later!politically!potent!
technology’ as integrated in the microscale negotiations of gender, political allegiances,
cosmology and ethnicity (Pauketat 2001, 82). Such microscale processes may rapidly
transform macroscale material culture patterning through alterations in routinized
activities.
On the other hand, Gosselain gives a concrete example of variability in fabric
recipes among the Bella of Niger, specifying that the of use of temper can be adjusted to
cater for consumer demand and to reiterate existing competition between villages
(Gosselain 2008). The interaction among potters, between potters and customers, and
the wider society is therefore in this case the underlying reason for variation in the use of
temper or style. Variation is in this case adaptive, but integrated in the social systems of
societies, information that is inaccessible to prehistorians. To find out whether the
adoption of technological traits is an unconscious change through practice, or generated
through active competition and selection we need to consider the effect of selection on
the frequency and variability of cultural traits (see below).
In the context of this research it will not be possible to access the meaning of the
emergence of an innovation as a microscale process and its expression within the context
of the wider social group. However, it will be possible to understand how the application
of a new idea spreads through space, by defining the speed and location of the adoption
of innovations. This information can inform us about the transmission context (e.g.
Pauketat 2001), which may relate to the interaction between groups, and the locations of
the social structures that facilitate change.

3.2.5

Towards!a!Theory!of!Social!Interaction!through!Ceramic!Assemblage!Similarities!

As described above, traits of pottery production can have a variety of social meanings
that can be transmitted alongside technical knowledge and skills. These skills may have
been introduced into the lives of students, and practiced without a clear idea of the
explicit technical task that is performed within the wider chaîne opératoire (Herbich and
Dietler 2008). Rather, technical tasks may be practiced as part of an internalized set of
skills.
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As described above, the shaping process of hand-made ceramics involves
extended periods of learning, practice and observation, eventually leading to the
automation of motor skills which tend to be difficult to un-learn (Wallaert-Pêtre 2008).
Furthermore, ethnographic studies have shown that sometimes technological knowledge
is transmitted within wider systems of beliefs and taboos, which are transmitted in the
course of apprenticeship (Herbich 1987, Gosselain 1992, Wallaert-Pêtre 2012). These
processes potentially lead to continuity in shaping practices and technology through
time.
Although we cannot be sure that the latter of these reasons is a factor in the
transmission processes of Neolithic potters, the automation of the motor habits
safeguards the stability of shaping traditions to a greater extent than can be expected
from other parts of the chaîne opératoire. Changes in this shaping procedure are assessed
as beneficial from a techno-economic point of view (Roux 2007), or part of a wider social
structure that imposes the active ‘unlearning’ of a tradition (Herbich 1987, Wallaert-Pêtre
2008, 2012). Furthermore, given that the highly visible, decorative aspects of ceramics
can be expected to carry different social or functional meanings to different people, than
the lesser visible technological traits relating to clay mixtures, these classes of attributes
are potentially used and reproduced differently (Gosselain 2008, Gokee 2014).
In summary;

•

Patterns in the similarity of shapes, technology, and style may reflect a
process of transmission as a teacher-student relationship, and are closely
involved with the wider habitus of its producers.

•

Changes in (shaping) techniques can occur when modifications are made due
to techno-functional benefits. The re-evaluation of technical practices often
results from the movement and interaction between potters working within
different technical traditions (Gelbert 2000, Gosselain 2008). The inventor in
this case can be expected to have a wide experience with different techniques
as a result of travel or relocation (Gosselain 2008), or has a specific task
within the wider social structure such as catering for a social group (Roux
2010) or a market (Gosselain 2000, 2008).

•

Patterns in the similarity of technical or decorative traits may result from the
spread of innovations that may have emerged accidentally but were adopted
into the wider potting community as the result of social interaction between
peers (Herbich 1987). The success of the innovation may relate to the social
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role of the inventor in a group and therefore the spread of technical and
decorative traits can reflect personal relationships.
•

Between-group similarities may therefore result from the interaction between
potters, or public demand, if the social context of adoption facilitates
borrowing.

It can be argued that interaction between potters may be a major factor that contributes
to stylistic and technological change as a conscious process, where the exposure of
potters to different potting traditions is likely to involve the re-evaluation of internalized
traditions. In the context of this research, it is likely processes of migration or interaction
influenced patterns in the archaeological record. However, as the dynamic systems
approach describes, the emergence and expression of change is context dependent,
indicating that it is impossible to generalize specific historical scenarios.
On the other hand, the adoption and distribution of innovations can inform us
about more general processes of transmission and selection in cultural systems that can
be used to understand general trends in the possibility of intergroup transmission during
the Neolithic. Such general trends can be recovered through a set of methods and basic
rules defined by evolutionary archaeology.

3.3

Cultural Patterns in Evolutionary Archaeology
The processes of cultural transmission described above relate to mechanisms of

cultural change and stability, as the result of innovations, unconscious alterations to the
production process, deliberate reproduction, and unconscious adaptation through
learning. In the framework of cultural evolutionary theory, such cultural transmission
processes at the foundation of culture variation have been studied using the principle of
descent with modification since the 1980’s (Dunnell 1980, Cavalli-Sforza and Feldman
1981, Lipo et al. 1997, Shennan 2000, 2009, Eerkens and Lipo 2005, 2007, Richerson
and Boyd 2008). In this framework, cultural transmission processes (horizontal, through
peer-to-peer interaction; oblique, from teacher to student; and vertical, from parent to
offspring) produce stability in the reproduction of cultural practices, while drift is a
neutral force which leads to changes in the frequency of traits in cultural assemblages
(Shennan 2000, Eerkens and Lipo 2007). Drift describes the possibility that the
frequency of traits changes through time as the result of chance variation in what is
copied from whom, and by which individual(s). Theoretically, variation can occur during
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the transmission of an instruction, during the practice of a tradition, or as a result of
variability in the raw-material in which a certain cultural variant is made (Eerkens and
Lipo 2005).
When the transmission of material culture is analysed as lineages of descent that
are subject to pressures of selection and drift, it is possible to study patterns in the
archaeological record in a scientific way (Shennan and Wilkinson 2001, 577). Although
these concepts and methods were originally applied in biology and genetics, this research
acknowledges that cultural variants cannot be thought of as close analogues to genes,
given the potential for human intentionality and agency to affect such variation in ways
that may be hard to predict or model. Rather, cultural transmission describes the way in
which similarity in behaviour and artifacts may be explained by the exchange of
information using a non-genetic mechanism (Eerkens and Lipo 2007, 240).
Critiques of Darwinian approaches to archaeology are provided by Gosselain
(2008) who states that under-theorized Darwinian frameworks cannot address the
complexity of cultural systems that ‘confront!heterogeneous!dynamic!aggregates,!whose!
various!elements!evolve!independently,!through!different!mechanisms,!and!therefore!reflect!
different!aspects!of!human!history’ (Gosselain 2008). De Munck (2000), in his outline of
the epistemological basis of cross-cultural studies in anthropology speaks of ‘a vast
intellectual Gordian knot’ of relational fields of power and culture, operating on societies
at different levels (Munck 2000, 284).
However, Darwinian frameworks provide a set of expectations by which we can
analyse (material) culture change without having to define the complexity of the social
processes that run in parallel to processes of transmission and drift. Drift and
transmission are therefore null-hypotheses that can be used to understand observed
diachronic changes in material culture.
In the framework of this research, the basic set of rules established by
evolutionary frameworks can be implemented to test whether external factors such as
spatial distance, geography, time, and forces internal to the processes of cultural
transmission and practice (drift and non-adaptive (random) alterations in the production
process) may have influenced the variation in cultural traditions, thus the main emphasis
of this study will be the relations between geography, time and cultural similarity.
In this context it must be reiterated that culture is not reduced to the frameworks
of behavioural ecology where adaptive behaviour is expected to be the only factor in the
process of culture change, but rather that unintentional or deliberate actions by
individuals can give rise to non-functional, context-dependent practices. Neither does this
study conform to the idea that cultural differences are the exclusive result of drift and
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isolation, but rather acknowledges that the active resistance against the adoption of, for
example, cultural practices of a colonizing power may explain cultural patterns (e.g.
Mills 2008). As will be discussed below, the biased ways in which cultural practices are
maintained or change can be accounted for, and studied in the framework of cultural
transmission theory.
Along the lines of the methods described below it is possible to study and
describe similarities between ceramic assemblages systematically, and find out how these
patterns may have been influenced by social interactions. Furthermore, although the aim
of applying the frameworks and methods of cultural evolutionary theory is to
characterize the dataset on an interregional scale, the general patterns produced by this
larger framework will be studied in more detail with the help of three case studies, in
which petrographic analysis will be used to reconstruct technological variation in the
production sequence of Neolithic ceramics.

3.3.1

Trait!Selection!and!(Un)biased!Evolution

Several factors may influence the emergence of cultural variation. One of the ideas that
has been recently implemented in the study of culture change states that the rate of drift
and innovations can be explained by the population size and structure (Powell et al.
2009). In order to sustain cultural practices, the carrying population should be stable or
growing, whereas a small population is as a rule expected to lose complex cultural
practices through the generations (Shennan 2001). A larger population is expected to
have a higher variability of cultural traits due to the lower chance of drift and an increase
in the chance of innovations as a result of the higher number of participants in cultural
practices. In this scenario drift can be expected to arise during the processes of vertical
(parent-offspring) and oblique (teacher-student) transmission.
In this context, the number of lineages in a population (where a lineages is ‘a!
temporal!line!of!direct!descent!from!a!particular!ancestor!or!ancestral!group!owing!its!
existence!to!the!heredity!between!ancestors!and!descendants!produced!by!transmission’!
(Lyman and O’Brien 2003)) influences the persistence of a trait, because drift affects
each lineage differently. Neiman’s (1995) model of drift is built on the premise, derived
from population genetic theory, that the homogeneity of neutral variants within a
population is expected to be inversely proportional to twice the effective population size
times the innovation rate (Neiman 1995). In Neiman’s study of the stylistic variation
within assemblages of Woodland ceramics from Illinois, the relation between processes
of drift and variability were explored. Neiman concludes that the evolution of ceramic
decoration can be explained by random drift instead of selection.
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In contrast, Shennan and Wilkinson (2001) used this model of drift to study the
evolution of variability in stylistic traits of ceramics among LBK groups in the Merzbach
valley in western Germany and established that novel decoration types were specifically
selected (Shennan and Wilkinson 2001). This result contradicts the suggestion that only
functional traits are under selection whereas stylistic traits evolve randomly due to drift
(Binford 1962, 1973, Dunnell 1980)
Eerkens and Lipo (2005) provide a null model for cultural variation as the result
of drift in a continuous trait under unbiased transmission. Eerkens and Lipo modelled
drift across 400 generations, in which each generation includes ten people and their
associated lineages (Markov chains), and found that variation may either drop as the
result of the extinction of traits, or increase due to the successful introduction of random
innovations (Figure 3.1). This null model shows that, whereas in some lineages trait
expression will be reduced, and in others increased, the average variation will stabilise
and the coefficient of variation will increase over the transmission generations (Cochrane
2009).

(image removed for copyright reasons)

Figure 3.1 Coefficient of variation of cultural drift under unbiased transmission of ten Markov chains
(Eerkens and Lipo 2005).

As discussed in section 3.2.5, specific social contexts may facilitate the selection of
inventions within a potting community while others may restrict innovative behaviour.
Social mechanisms that bias the transmission of traits therefore restrict the effects of
drift. As Neiman (1995) showed, population differentiation may be a factor in this
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process. Population differentiation and the associated differentiation in cultural traits
may lead to inventive behaviour, as also observed in ethnographic studies where the reevaluation of internalized knowledge may lead to the integration of new traits (e.g.
Gelbert 2000), or the invention of microstyles (e.g. Dietler and Herbich 1987).
But apart from the structure of the population, there may be factors specific to
the transmission process that may lead to the selection of specific traits over others. The
borrowing of cultural traits can have specific techno-economic benefits (Roux 2007) or
may be influenced by social relationships (Herbich 1987). Eerkens and Lipo (2005,
2007) describe these processes as several pathways along which cultural traits can be
adopted. Eerkens and Lipo (2005) distinguish between prestige-biased (when selection is
influenced by prestigious peers), content bias (the selection for a trait that is intrinsically
attractive for some reason or produces better results in some way), and conformist bias
(when selection conforms to local norms). Eerkens and Lipo (2005) expect that these
transmission biases can be recognized in the frequency of traits through time (Eerkens
and Lipo 2005).
Table 3.2 Classification of mechanisms of cultural transmission (Eerkens and Lipo 2005, 323)

(table removed for copyright reasons)

These biases can influence the variability of traits in the archaeological record, resulting
in the stability or change of a tradition. It has been established by Eerkens and Lipo
(2005) that the variability of traits under a prestige bias decreases while a conformist
bias may stabilize the frequency of cultural variants through time, and slow down the
adoption of new adaptive inventions (Figure 3.2).
Altogether, we can expect, in the context of this research, that the degree to
which Neolithic communities interacted has affected the similarity between assemblages.
Inter-group interaction may have led to similarities, and increased diversity of cultural
traits in assemblages, due to the increased numbers of models that can be copied. On the
other hand, biases in the transmission of traits to future generations may keep both the
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diversity and the similarity between assemblages low, for example when other members
of a social group discourage the reproduction of new traits. This theoretical framework is
key to understanding the social context of ceramic assemblage similarities, as they can
inform us about sites that may have been interacting, and sites that are potentially
(deliberately) isolated from such interactions and rather enforce continuity of cultural
practices through biased transmission.
We need to take into account that it is not easy to recognize such processes,
because we are dealing with missing data points and fragmentary datasets. Chapters 5
and 6 will go deeper into these problems by defining trends in the similarity between
ceramic assemblages through time to understand diachronic changes in similarities.

(image removed for copyright reasons)

Figure 3.2 The influence of several levels of conformity on the coefficient of variation (Eerkens and
Lipo 2005, 324).

3.3.2

Population!Structure!and!IsolationRbyRDistance

Apart from the effect that transmission biases and drift may have on the transmission of
cultural variants, several studies have pointed out that the distance between groups
decreases the likelihood of cultural borrowing (Collard et al. 2006, Rogers and Ehrlich
2008, O’Brien and Shennan 2010, Ross et al. 2013).
This notion is described by Tobler’s First Law of Geography; ‘Everything!is!related!
to!everything!else,!but!near!things!are!more!related!than!distant!things’ (Tobler 1970, 236).
Tobler’s First Law of Geography (1970) describes the most basic form of spatial analysis
on any geographically defined dataset, the influence of geographic distance on the
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relatedness between things. Similar theories emerged with a focus on cultural datasets
since the 1920’s (Kroeber 1936, Milke et al. 1949, Hägerstrand 1968). Given that the
knowledge involved with the consumption and production of a commodity (i.e. pottery
in this case) is likely to diverge as spatial, temporal, and social distance increases
(Appadurai 1986), the similarity between cultural assemblages can be expected to
decrease with distance or temporal difference. This idea follows the logic that the
likelihood that cultural traits are transmitted between people decreases with distance as
the cost of interaction increases. This notion is similar to what in biology is referred to as
‘isolation by distance’ (Borgerhoff Mulder et al. 2006, Shennan et al. 2015).
Ethnographic observations, however, have established that societies in close
geographic proximity may have very different learning and teaching frameworks,
resulting in intercommunity variation that may have long-term effects on ceramics
sequences (Pétrequin and Pétrequin 1999, Gosselain 2000, Wallaert-Pêtre 2001, 2012).
Furthermore, the stochastic processes of culture change described above have an effect
on the evolution of cultural traditions.
In order to find out to what extent social processes and drift, as it were, defy
Tobler’s law, the relationship between distance and ceramic assemblage similarity can be
tested with statistical methods borrowed from biology (Ross et al. 2013, 5, Crema et al.
2014).
As has been established in section 3.2, we can expect that the similarity in a
sample of ceramic assemblages may be the result of specific social structures. Although
cultural regions have been used as structuring frameworks for the chronology and
cultural affiliation of sites in Neolithic Anatolia, the Aegean and the Balkans (see chapter
1), it is not clear to what extent the boundaries between such cultural regions reflect
patterns in the similarity of ceramic assemblages. We can however test statistically
whether the pre-established ideas about cultural coherence within the dataset are of
influence on the similarity between ceramic assemblages, and contrast these results to
the general influence of isolation-by-distance.
The methods to do this will be the core of this thesis, as they allow for
characterizing patterns in the similarity between ceramic assemblages and establishing
which sites may be diverging from distance-based expectations. The methods used in this
thesis will mainly focus on visualizing and defining the relationship between ceramic
assemblage similarity, spatial distance and time. These three components are the basis
for a wider discussion about the effects of processes of cultural transmission and drift on
the relatedness between ceramic assemblages. Similarly, the processes of change in the
archaeological record will be studied on the basis of shifting patterns of similarity as
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evidence of changing relationships between sites. Given the processes of influence on
material culture explained above, we can use distance and time as independent variables
that provide a means to establish which sites are outliers to the general pattern.
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4.
The First Ceramics:
Chronology and Background

To study patterns in the similarity between ceramic assemblages, information
was collected from a number of well-published assemblages in the research area. This
chapter will discuss this sample, and focus on the quality of the published dataset, and
the chronology of each site-phase.
Because information was mainly derived from the available literature, there is
variation in the quality of the collected information. Table 4.1 provides an overview of
the size of each assemblage for which such information was published. Clearly there is a
large discrepancy between the number of sherds in these site-phases, which may be due
to variation between sites in the size of the excavated trenches (e.g. Reingruber 2011a,
Kintigh 1984, Whitelaw 1992), post-depositional processes, such as levelling by later
inhabitants of a site, trampling, recycling, discard patterns and incomplete excavation or
publication (e.g. Yiouni 2004). These processes all have a negative effect on the number
of recovered attributes, given that rare variants are less likely to be recovered from small
assemblages.
This chapter will therefore discuss the quality of the data that has been included,
in particular the relationship between sample size and the variability of the attributes.
Because sample sizes are not always recorded in the literature, this chapter will discuss
the number/quality of publications, the date of these assemblages, and the sample sizes
where recorded. On the basis of these components, the site-phases will be divided into
three categories (1: most accurate representation of diversity, 2: medium representation
of attribute diversity, 3: poor representation of attribute diversity). This system will be
used in the discussion of statistical patterns generated in the following chapters.
Furthermore, the chronology of the sample will be discussed. The radiocarbon
chronology of the Neolithic period in southeastern Europe and western Anatolia is being
expanded rapidly, and its reanalysis has benefited greatly from the efforts of Agathe
Reingruber and Laurens Thissen. These scholars have systematically analysed and
compiled the radiocarbon record of the Neolithic period in this region since the
International Central Anatolian Neolithic e-Workshop (CANeW) held in Istanbul in 2001.
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Table 4.1 Sample sizes of ceramic assemblages for which this information has been published.

SiteRlevel
Barcın Höyük VIe
Barcın Höyük VId
Knossos EN
Knossos MN
Ulucak IV(late)
Ulucak IV(early)
Ulucak Va
Ulucak Vb
Cyclops’ Cave MN

N.!of!sherds
104
1,874

Ovčarovo-Gorata

23,744

Nea Nikomedeia ENI
Ilıpınar X

ca. 140,000
429

658

Ilıpınar IX

3,303

88,590

Ilıpınar VIII
Blagotin
Çatalhöyük Early
Tradition
Çatalhöyük Middle
Tradition
Măgura-Buduiasca
Menteşe 3
Aktopraklık C
Sesklo I

2,048
15,883

75,075

1,214
440
387
342
1,082

101

Diagnostics Weight!(g)
35
2,600
292
11,699
ca. 60,000
ca. 420,000
1,214
440
387
342

101

Çilingiroğlu 2009, 79:
Table 4.1

Sampson 2010, Table 3.1
Krauß 2014, 65: Figure
64
Yiouni 1996, 82
Thissen 2001, Table 6
Thissen 2001, Table 1114
Thissen 2001, Table 15
Vuković 2004, 86
Özdol 2012, 18

375
2,534
ca. 1,300
5,601
5,559

Reference
!
Gerritsen et al. 2013b, 60:
Table 2
Evans 1964, 203: Figure 44

Özdol 2012, 30
534
700

Thissen 2012, Table 3
Roodenberg 2003, 24
Avcı 2010, 148: Fig. 47
Wijnen 1981, 21

Their most recent efforts have led to a website, launched in July 2016, from which all
published radiocarbon dates from Anatolia and southeastern Europe can be downloaded
(www.14sea.org). I used the calibrated date-ranges suggested by these scholars,
additional to information published in the reports related to each site-phase.
Given that most of the ceramic assemblages discussed in this thesis correspond
to site-phases dated in this manner by Reingruber and Thissen it was possible to use their
observations as the main chronological framework. In some cases, radiocarbon dates
relating to site-phases are few or produced large standard errors. To assign a reliable
chronology to these site-phases, typological observations by the excavators will serve as
the basis for the chronology.
Finally, in order to compare contemporary site-phases, a chronology was made
based on the date-ranges, and, where necessary, the relative typological observations.
This chronology will be used in the following chapters as a basis for comparing sitephases within time-intervals of 200 years.
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4.1

Çatalhöyük
The only site from Central Anatolia represented in the database is Çatalhöyük.

The site is located in the Konya Plain, 52km southeast of Konya and 11km north of
Çumra, on the eastern bank of the Çarşamba River. The discovery of Çatalhöyük dates
back to a survey of the Konya Plain by James Mellaart, David French and Stuart Hall,
conducted in 1958 (Mellaart 1961b). The site was initially excavated by James Mellaart
between 1961-1965 (Mellaart 1967), while in 1993 a new campaign under the direction
of Ian Hodder started (Hodder 2006).

4.1.1

Chronology!

The site was founded upon lake-marl deposits, on which the first traces of human activity
date to around 7120-7085 BCE6 (68% probability, according to the preferred Bayesian
model published by Bayliss et al. (2015, 16)). Examples of painting and plastered floors
demonstrate the people of Çatalhöyük were familiar with pyrotechnology and plaster
production before ceramic production started at the beginning of the seventh millennium
BCE (Last 2005).
Two site-phases were attributed to the assemblages of the Early and Middle
Tradition at Çatalhöyük, following Özdöl’s chronological scheme (Table 4.2). The Late
Neolithic at Çatalhöyük was not included in this research, because these deposits have
suffered significant post-Neolithic disturbances (Marciniak et al. 2015, 155).
The Early Tradition at Çatalhöyük includes levels XII - VIII/VII (as defined by
Özdöl (2012)), which cover a period between 7550-6260 BCE according to the
radiocarbon dates presented by Thissen and Reingruber (2016). Considering the
Bayesian model by Bayliss et al. (2015), it seems more likely that the Early Tradition
overlaps with Özdöl’s relative chronology. In the light of the newly published
radiocarbon dates from the earliest level of Çatalhöyük, the start of the appearance of
ceramics should be placed a few decades into the seventh millennium BCE (Bayliss et al.
2015, 21-22). The latest attempts to date the Early Pottery Neolithic (EPN: levels XII-VII)
phases of Çatalhöyük based on short-lived samples such as seeds refined this chronology,
establishing that the start of the EPN can be fixed around 7000/6900 BCE (Clare and
Weninger 2014, 25).
According to the radiocarbon dates, the Middle Tradition (levels VIII/VIII –
IV/III) should range between 7020-6250 BCE (Thissen and Reingruber 2016). A likely

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
6

!

The dates specified in this thesis represent calibrated ages BCE.

83!

alternative based on the relative chronology by Özdöl, is that this site-phase ranges
between 6700/6600 – 6400/6300 BCE.
Table 4.2 Chronological scheme of Neolithic pottery traditions of the Central Anatolian Plain (adapted
from Özdöl 2012, 17).

Early!Tradition
ca. 7000/6900 - 6700/6600
BCE7
Çatalhöyük XII - VIII/VII;
Süberde III (top)-I

4.1.2

Middle!Tradition
ca. 6700/6600 - 6400/6300
BCE

Late!Tradition!
ca. 6400/6300 –
6000/5900 BCE

Çatalhöyük VIII/VII - IV/III;
Erbaba III

Çatalhöyük IV/III – I/0;
Erbaba II - I

The!Ceramic!Assemblage!

(image removed for copyright reasons)

The pottery sequence included in
this research covers both Early
and Late Traditions of the East
Mound (Table 4.1), as published
by Serap Özdöl (2012) and
Jonathan Last (2005). The first
pottery assemblages included in
this sample are derived from
levels XII-VII (Özdöl 2012, 18).
The sample as described by
Özdöl (2012) consists of 101

Figur e 4.1 Selection of shapes, Çatalhöyük Early Tradition
(Özdöl 2012, 22-24).

diagnostic sherds and the quality

!

of this dataset can therefore be
classified as category 3. The

(image removed for copyright reasons)

pottery from the Middle
Tradition is derived from levels
VIII/VII - IV/III, with a dataset
containing 375 sherds, this
dataset can also be categorised
as quality 3.
The ceramic assemblage
of the Early Tradition includes
coarse-ware sherds tempered
with grit and/or organic

Figur e 4.2 Selection of the vessel shapes at Çatalhöyük in
the Middle Tradition (Özdöl 2012, 34-38).
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material. Vegetal tempered ceramics make up 90% of the assemblage, 76% of which was
classified as coarse-ware (Özdöl 2012, 18). Occasional shell fragments and calcite
inclusions possibly indicate that the clay was derived from a nearby lacustrine or marine
deposit (Özdöl 2012, 20). Surfaces are mottled with buff, grey, brown and occasional
reddish colours. The surfaces were usually smoothed apart from occasional fragments
that after close examination appeared to have been covered with a red or buff slip before
burnishing (Özdöl 2012, 21). Macroscopic examination of traces of the shaping process
suggests that vessels were constructed with clay slabs.
Last (2005) and Özdöl (2012) mention a few exceptions within this assemblage
recognized by mineral tempered, thin-walled sherds with red-slipped surfaces. The
assemblage of shapes consists of bowls with in-turned rims, bowls with straight rims and
upright walls, hemispherical bowls, cone-shaped and oval bowls (Özdöl 2012, 21)
(Figure 4.1). Rims are simple, and bases are flat. Only one lug was found in the
assemblage.
Fabrics in the Middle Tradition were tempered with organic material, grit or were
left un-tempered. Thin-walled dark-burnished ware sherds make up 8% of the
assemblage of level VIII and increase steadily until they make up about 80% of the
sample at the end of the Middle Tradition (level VI). New clay sources were exploited
during this period (Çilingiroğlu 2009, 3). From level V onwards, pottery with red and
reddish brown surface colours is more abundant. In level III red-on-cream painted ware
appears, a decoration style that is carried on at the West mound. The assemblage of
shapes includes holemouth bowls and pots (following Thissen (2001) I refer to a pot as a
vessel with a mouth diameter which is smaller than its body!diameter, a mouth diameter
which is larger than, or equals half of the belly diameter, and a height which is nearly
equivalent to its widest diameter (Ibid., 12, see also Appendix I)), and straight-sided
bowls. Flat or round bases, and pierced or un-pierced flat handles placed on the upper
part of the vessel body are typical for this phase (Figure 4.2).!

4.2

Bademağacı
Bademağacı is a settlement mound located 2.5km northeast of the eponymous

town, 50km north of Antalya. The site is situated on a plain surrounded by the Taurus
mountain chain which separates Bademağacı from Hacılar and Kuruçay (Çilingiroğlu,
2012, 288). David French discovered the site in 1958 during the survey expedition by
Mellaart, French and Hall (1961b). Excavations started in 1993 under the direction of
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Refik Duru and Gülsün Umurtak of İstanbul University (Duru 1995, 2012, Umurtak
2005). Occupation of the mound is episodic, covering the Early/Middle Neolithic until
the Late Roman-Byzantine period (Table 4.3). From the earliest level (EN-9), only a
small number of pottery fragments and bone tools were excavated (Duru 2003, 583).
The subsequent level (8) produced a red-painted ‘terrazzo’ floor measuring 2m2 with
residues of red and black coating, interpreted by Duru as the potential remains of paint
(2003, 574). In levels 5-7, no architectural remains were found except for burnt traces of
floors that were discovered in the profiles.

4.2.1

Chronology

The site sequence covers the Neolithic
period in nine phases from Early

T able 4.3 Chronology of Bademağacı (Çilingiroğlu
2009).

(table removed for copyright reasons)

Neolithic (levels 9-8) up to the Late
Neolithic (levels 1-2). There is some
dispute around the date of this start of
the site, since only one radiocarbon date
from level 9 has been published (HD2230: 7949±31 BCE), setting the start
of this site back to the beginning of the
seventh millennium BCE. The date range

of all the levels in phase ENI covers the period between 7000-6280 BCE. Thissen,
however, suggests we should consider a later date for the start of this level around 6700
BCE on the basis of relative chronological observations (Thissen 2010, 276). Phase ENII
ranges between 6400-6100 BCE. The start of this range has been used as the boundary of
the transition between ENI and ENII.

4.2.2

The!Ceramic!Assemblage!

The pottery attributes that were included in the database were derived from various
interim reports (Duru 1995, 1997, 2001, 2003, 2004, 2005, 2007, 2012), none of which
indicate the sample size of the levels in these site-phases. No final monograph of this site
has been published yet so it is unclear what the dimensions of the excavated squares are.
However, given the relatively high variability of the recovered attributes, and the
relatively good chronology of the site-phases included, I assume that these assemblages
reflect the variability fairly well (rank 2).
In phase ENI a light brownish grey, pinkish grey and brown coloured, nontempered and burnished ware was found. In the later phases (ENI 8-5), pottery is present
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in low amounts and characterised by reduced and oxidised fired ceramics with mineral
(mica) inclusions and beige and brown/grey surface colours. The vessel walls are thin
and a light burnish is present on most of the sherds (Çilingiroğlu 2009, 4). According to
Mehmet Özdoğan (2000), these ceramics bear resemblance to the southeastern Anatolian
dark-faced burnished ware tradition (2000, 168).
The ceramic assemblage from ENII includes dark grey, brown and red fine and
coarse-ware. Ceramics with a red clay slip and painted surfaces appear from this phase
onwards (Çilingiroğlu 2009, 4). Vessel shapes include bowls with straight profiles and
jars with sharp incurving ‘anti-splash’ rims (E. Özdoğan 2014). The assemblage is
described as generally well suited to daily usage in contrast to the more stylistically
elaborate types that appear at contemporaneous levels at Höyücek and Hacılar VI (E.
Özdoğan 2014, 39).
(image removed for copyright reasons)

Figure 4.3 Vessel shapes from Bademağacı phases ENI and ENII (Duru 2012, figures 64c, 65).

4.3

Kuruçay
Kuruçay Höyük is located near the village of Kuruçay, some 15km south of

Burdur, on a mound in the foothills near Lake Burdur (Duru 1994, 95). The initial study
of the surface material of this site was conducted by Judith Birmingham in the 1970’s
(although this study remains unpublished) (Duru 1987, 1). The subsequent excavations
were carried out between 1978 and 1988 by a team of the University of Istanbul under
the lead of Refik Duru and published in several papers and a monograph (Duru 1987,
1994).
The Neolithic deposits (levels 13-7) suggest this settlement was dated to the Late
Neolithic, starting after the end of Bademağacı. The earliest level (13) did not contain
any architectural remains. This level was interpreted as having washed down from an
earlier (unexcavated) settlement located slightly higher up the hill (Duru 1994, 99).
Architectural remains appear in level 12, in which a rectangular building with wide stone
foundations oriented in a north to south direction was discovered. In the subsequent
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level (11), an east-west oriented wall was found with small square alcoves with rounded
corners, constructed upon wide stone bases. Levels 10 to 8 contained badly preserved
structures with similar stone foundations.

4.3.1

Chronology!

The Late Neolithic-Chalcolithic site has been divided by Duru into thirteen separate
levels. Despite few radiocarbon dates for the earliest levels of Kuruçay, some dispute
about the start of this level has arisen on the basis of typological comparisons. Whereas
Refik Duru (Duru 1987, 1994) proposes that Level 13 should be contemporaneous to
aceramic Hacılar on the basis of his radiocarbon chronology, the material culture suggest
that levels 13-10 are Late Neolithic (6200-5900 BCE) (E. Özdoğan 2014).!The
radiocarbon dates of level 13 indicate a range between 6240 – 6080 BCE (1σ), but
because of these disputes Thissen argues that the site may have started later, around
6190 BCE (2010, 274).
The same author has observed that levels 12 to 10 were dug at similar elevations
suggesting that these may belong to the same building horizon (2010, 273).
Furthermore, it may be possible that the rectangular structure from level 8 is part of this
horizon due to its similar elevations and construction methods. Along with this
complicated stratigraphy, the ceramic assemblages of each level consist of mixed features
that were at nearby Hacılar divided into separate levels (V-IIA). For these reasons it was
decided to treat these levels as a single site-phase. The radiocarbon dates of levels 12-8
(ranging between 6050-5830 BCE (Reingruber and Thissen 2016)) accord with these
levels at Hacılar from which similar ceramics were excavated.
The ceramic assemblage of level 13 will be treated as a separate site-phase (KUR13), while levels 12-8 will be combined given their insecure chronology (KUR-12-8). The
start of phase 12-8 will be used to indicate the end of phase 13.

4.3.2

The!Ceramic!Assemblage

The ceramic attributes from this site were included in the database on the basis of Duru’s
(1994) monograph. Duru distinguishes between a large number of shapes, and provides
information about the wares and decorations on the pottery, but does not provide any
quantitative information considering the shapes or other attributes. The data is therefore
of medium quality (rank 2).
Ceramics from phase KUR-13 include ceramics with mica inclusions. Red-slipped
and burnished ware, beige wares and un-slipped grey to black ware were distinguished
in the earliest phase (Duru 1994, 101). The spectrum of shapes includes bowls with

!

88!

open, or s-profiles and rounded or flat bases, jars with circular necks, and pots with
incurving rims (holemouth pots). Vertically or horizontally pierced tubular lugs or knobs
and vertical strap handles were found. Few pieces were decorated with red paint or
plastic applications (Duru 1994).
Red-slipped and burnished wares continue in phase KUR-12-8 although now a
minority is tempered with coarse grit. Some of the grit-tempered wares are covered with
a beige slip and red-painted decoration (Duru 1994, 102). During these phases unslipped grey-ware with mineral inclusions, un-slipped or self-slipped pale, or light-brown
wares with grit inclusions, dark slipped ware with dark-grey cores, and some coarse-ware
appears. In this phase the variability of shapes and decorations increases dramatically,
with bowls with concave bases and straight walls, s-profile bowls with flat bases, semispherical bowls, oval jars and bowls, jars with spouts, or cylindrical, or tulip shapes,
closed pots with everted necks or hole-mouths, and plates (Duru 1994, Plate 37-158).

4.4

Ulucak
Ulucak is located on the Kemalpaşa Plain, along the Nif stream, some 25km east

of the centre of modern Izmir. It is currently the best-published site in this area, with a
stratigraphy that covers the beginning of the seventh millennium BCE all the way up to
the apparent end of occupation of sites in western Anatolia, around 5700 BCE. Because
of its well-documented stratigraphic sequence, this site can be considered a benchmark in
the regional chronology.
Although discovered during a field survey by David French in 1960 (French
1965), excavations at Ulucak began in 1995 by a team from the Izmir Archaeological
Museum and Altan Çilingiroğlu from Ege University. The excavations are currently
directed by Özlem Çevik of the University of Thrace in Edirne (Çilingiroğlu 2011).

4.4.1

Chronology!

In the earliest phase (VI) a badly preserved structure with plastered walls and a redpainted, lime-plaster (terrazzo) floor was found. The deposits that cover this floor
generated a charcoal piece that was dated to 6900-6670 BCE (Çilingiroğlu 2011, 68).
Remarkably, no pottery has as yet been discovered in this phase.
After a small time-gap, the occupation of this site resumes around 6660 BCE. The
chronological position of these levels has been dated to the Anatolian Late Neolithic, and
Early Chalcolithic/Late Neolithic respectively (Weninger et al. 2014, 17). Phase V is
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divided into six sub-phases, Vf to Va and dated to the period between 6600-6050 BCE.
Phase V architecture generally consists of rectangular wattle-and-daub buildings
although one exceptional building with stone foundations was found in sub-phase Vd
(Çilingiroğlu 2009, 43). Phase IV is divided into eleven sub-phases (a-k). Architectural
remains indicate that buildings were made of mudbrick constructed upon stone
foundations and centred on an open space.
Due to a difference in the physical characteristics of the pottery assemblages of
phase IV it has been divided into an early (g-k) and a late phase (a-f) (Çilingiroğlu 2009,
484-485). The radiocarbon dates of phase IV (early) range between 6030 – 5920 BCE,
and the radiocarbon dates of phase IV (late) range between 5980 – 5710 BCE (Thissen
and Reingruber 2016).

(image removed for copyright reasons)

Figure 4.4 Chronological chart of sites in the Izmir Region (Erdoğu 2015, 45).

4.4.2

The!Ceramic!Assemblage

The ceramic assemblage of Ulucak was described in detail in the PhD thesis of Çiler
Çilingiroğlu (2009b). The ceramics in this thesis were derived from the deposits of
Ulucak through ‘selective sampling’ (Rice 1987, 323), using well-documented, ‘closed’
contexts (pit features, house-floors, dated, well-preserved deposits, etc). Çilingiroğlu
analysed the diagnostic sherds from levels Vb to IVf and studied and quantified a large
number of ceramic attributes (see also chapter 4). I decided to distinguish four site-

!

90!

phases from this data: Vb, Va, IVearly (g-k), and IVlate (a-f) on the basis of the
differences between these levels observed by Çilingiroğlu, that may be meaningful in the
context of this research.
Table 4.4 General characteristics of pottery from Ulucak phases IV to Vf (adapted from Çilingiroğlu
2011, 68).

(table removed for copyright reasons)

Although this dataset is one of the best documented of the site-phases, there is variability
in the sample-sizes of phases Vb, Va, IV (early) and IV (late). Although it is not clear
what the total number of sherds in each phase was, the number of studied diagnostic
sherds was recorded; 342 for phase Vb, 387 for phase Va, 440 for IV (early), and 1,214
for IV (late). Phase IV (late) therefore represents the assemblage best (rank 1) while
phases IV (early), Va and Vb receive a lower score (rank 3).
The first ceramics, starting in phase V, are of high quality, suggesting the earliest
potters were skilled individuals, familiar with technological choices and shaping methods
of a high standard. Surface colours of the earliest pottery are mostly dark in tone (Table
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4.4). Ceramics are burnished but further decorations are absent. The shape assemblage
includes s-shaped bowls, jars without necks and globular bowls, some of which contained
vertical tubular lugs. Surface treatments suggest ties with the dark-faced burnished wares
found in moderate amounts at Çatalhöyük (Middle Tradition) and in the middle
Neolithic in the Lake District (around 6500 BCE). Shapes and types of handles bear
resemblance to those in contemporary levels at Bademağacı (E. Özdoğan 2015, 37).
In the later phases Ulucak’s assemblage experiences a gradual evolution with the
increasing frequency of red-slipped ware, the appearance of Impresso ceramics around
6100 BCE, and a general increase in the variability of ceramic shape and decoration in
phase IV (late) (Çilingiroğlu 2009b).

(image removed for copyright reasons)

Figure 4.5 Burnished vessels from Ulucak Vb (ca. 6200-6100 BCE) (Çilingiroglu and Çakırlar 2013,
25).

4.5

Çukuriçi Höyük
Çukuriçi Höyük is located near the Küçük Menderes river valley about 3km south

of modern Selçuk and only some 500m east of the Hellenistic city of Ephesos. Çukuriçi
Höyük was situated upon an alluvial fan, close to the shore, which was located about
1.5km north of the site during Neolithic times (Kayan 2014, 117).
The first (rescue) excavation at Çukuriçi Höyük took place in 1995 after which a
more thorough campaign was initiated in 2007 by a team from the Austrian
Archaeological Institute under the direction of Barbara Horejs (Galik and Horejs 2011,
Horejs et al. 2011, Horejs 2012). The settlement mound was cut during the construction
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of the surrounding olive terraces, exposing the Neolithic site underneath about 2.5-3m of
stratigraphy and alluvial deposits.
Together with Ulucak phase VI, the earliest phase of Çukuriçi Höyük (XIII) most
probably represents a pioneer community of people with a fully Neolithic subsistence.
Given that there is currently no evidence for the presence of hunter-gatherer groups
before the pioneer sites in the Izmir Region, Horejs et al. (2015) suggest that these
communities represent pioneer enclaves (Horejs et al. 2015, 321). These pioneers are
thought to have moved into the Izmir Region along several possible trajectories; either
over land (in the case of Ulucak), or in the case of Çukuriçi Höyük, through a maritime
route from the coastal areas of southeastern Anatolia and the Northern Levant (Horejs et
al. 2015, 322).

4.5.1

Chronology!

The first phase, excavated in a trench measuring 2 x 4m, was dated with Gaussian Monte
Carlo wiggle matching (GMCWM) to 6684±28 BCE (95% probability) (Horejs et al.
2015).
The pottery assemblages included in this research are derived from Late Neolithic
phase IX and Early Chalcolithic phase VIII. Phase IX has been dated to approximately
64/6300 BCE (Galik and Horejs 2011) indicating that this phase is contemporaneous
with the early sub-phases of Ulucak V and the start of Yeşilova (III.8) (Clare and
Weninger 2014, 29). However, given that the final results of this excavation have not yet
been published the
chronology should be

(image removed for copyright reasons)

considered preliminary.
Phase VIII is
currently dated to the
interval 6194 – 5900 BCE
(Thissen and Reingruber
2016).

4.5.2

The!Ceramic!

Assemblage!
The presence of ceramic
attributes were recorded
from the literature (as

Figur e 4.6 Ceramic shapes from phase IX (Horejs 2012, 131).

described in Galik and Horejs
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(2011) and Horejs (2012) and through my own visual assessment of the ceramic
assemblage from complex 6, phase IX. However, because the final analysis of this site has
not been published this site-phase was assigned a rank 2. The number of sherds studied
of phase VIII is unclear and therefore this assemblage was assigned a rank 2.
The ceramics from phase IX consist of mainly fine and medium wares, with beige,
brown to grey surface colours, most of which are left un-slipped, while some are covered
with a cream-coloured coating. Fewer fine-wares are red-slipped and burnished,
containing orange to red surface colours. The shape assemblage includes bowls with sprofiles or slightly curved walls, jars without a neck, and jars with an oval shape. Small
perforated knob handles are most common while a few vertical tubular lugs exist as well
(Figure 4.6) (Horejs 2012, 121).
The ceramics from phase VIII include predominantly fine or medium
monochrome wares. Only two pieces with painted decoration (white-on-red) were found.
Surfaces are orange, red, reddish-brown, slipped and polished (over 40%), while 27%
consists of un-slipped fine-ware with grey or greyish-brown colours. Cream-slipped
ceramics with red-oxidized breaks were also discovered (approximately 7%). Coarse
ware makes up about 10% of the assemblage, one third of which was decorated with
impressions. Most of the shapes consist of deep bowls with s-profiles and holemouth jars
or with convex walls (Figure 4.7). Vertical tubular lugs were found on one complete
vessel (Galik and Horejs 2011, 88).
(image removed for copyright reasons)

Figure 4.7 Pottery shapes from phase VIII (Horejs 2012, 129).
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4.6

Barcın Höyük
Because Barcın Höyük’s ceramic assemblage will be described in detail in chapter

7, this section will be restricted to a chronological overview of the Neolithic levels from
this site. The site’s location was known from several surveys of the Yenişehir Plain that
commenced in the 1950s (French 1967, Mellaart 1955, M. Özdoğan 1986), but
excavations began in 2005 as part of the longer running research project on early
farming communities in the Marmara Region led by the Netherlands Institute in Turkey
and the Netherlands Institute for the Near East in Leiden. The initial excavations were
led by Jacob Roodenberg (Roodenberg et al.!2008); thereafter the excavations were
directed by Fokke Gerritsen
(Netherlands Institute in Istanbul) and
Rana Özbal (Koç University) (Gerritsen

T able 4.5 Chronological chart of the Neolithic
phases at Barcın Höyük (Gerritsen and Özbal
2016, 27).

!

et al.!2013a). The first settlement (phase

(table removed for copyright reasons)

VIe) is represented by fragmentary postwall architecture that has not yet been
published fully. Pottery was found in this
phase, as well as the remains of domestic
cattle, sheep and goats.

4.6.1

Chronology!

Starting around 6650 BCE, Barcın Höyük currently represents the earliest known
agricultural community in northwestern Anatolia. Initially, eleven radiocarbon dates of
phases VIe and VId were published in Gerritsen et al. (2013b, 72). Table 4.5 shows the
approximate chronology of phases VIe-VIa based on chronostratigraphical observations
and these radiocarbon dates (Gerritsen and Özbal 2016, 27). In this research, the
ceramic assemblages from phases VIe and VId will be compared in the wider attribute
analysis, while phases VIe, VId, and VIc will be further considered through discussing the
results of a ceramic petrographic study in chapter 7.

4.6.2

The!Ceramic!Assemblage!

Although the pottery assemblage has not been published in full, the characteristics and
technological observations have been described in reasonable detail in a few articles
(Gerritsen et al. 2013a, Gerritsen et al. 2013b, Roodenberg et al. 2008). However, I have
also had the chance to spend two weeks in 2013 in the depot of the Barcın Höyük
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excavation to study these ceramics providing a more thorough understanding of the
variability of attributes at this site.
Although the number of studied sherds is therefore greater than currently
published (e.g. 104 in phase VIe, and 1,874 in phase VId (Gerritsen et al. 2013b, 60:
Table 2)), there is a clear difference in the sample sizes between these two phases. The
quality rank of both assemblages is therefore different (VIe: 3, VId: 1).

4.7

Menteşe
About 10km west of Barcın Höyük, a Neolithic site called Menteşe was discovered

in the 1950s during the aforementioned survey by David French (French 1967), and
excavated from 1995-2000 by the Netherlands Institute in Istanbul under the supervision
of Jacob Roodenberg (Roodenberg et al. 2003).
Like Barcın, Menteşe was founded near an ancient lakeshore. Starting with the
Late Neolithic, several periods up until the Roman Age are represented in the 6m thick
deposits. The earliest phase (stratum 3) produced five rectangular buildings with pisé
(mud-slab) walls that are arguably the foundations for a wattle-and-daub superstructure
(Clare and Weninger 2014, 22). Floors were made of plastered yellow loam. About ten
burials were discovered among the structures, which may represent subfloor or
intramural burial practices.
(image removed for copyright reasons)

4.7.1

Chronology!

Ten radiocarbon dates from basal
Menteşe have been published, providing
a date-range between 6460 and 5990
BCE (Thissen and Reingruber 2016).

4.7.2

The!Ceramic!Assemblage!

The ceramic assemblage of this site, as
published by Roodenberg et al. (2003),
served as the basis for the recorded
attributes in the database. Although this
publication is in article format, and
therefore the information (number of
profile drawings, specific technological

!

Figu re 4. 8 Shape assemblage of Menteşe (stratum
3) (Roodenberg 2003, 53).
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information) is limited, this publication indicates the approximate sample size of this
assemblage (n=ca. 13,000) and some technological information from a petrographic
study. The relative quality of this dataset is therefore marked rank 1.
The vessels were shaped by coil construction and pinching, and finished with a
glossy burnish (Roodenberg et al. 2003, 27). Some sherds were slipped, or decorated
with incisions and plastic decorations. Like contemporary Barcın (phase VId) the potters
of this site made abundant use of calcite temper, which was found in half of the sample
of thin-sections. Additionally, quartz and iron and mica schist appeared in the clay
(Roodenberg 2003, 29). Firing temperatures probably did not exceed 750-850°C as
calcite inclusions had been preserved in the clay.
Shapes include holemouth pots or bowls and open semi-spherical bowls (Figure
4.8). Bases were flat and handle-types include tubular-lugs, vertically and horizontally
pierced lugs and knobs, flat-handles, and pierced triangle-shaped lugs. Shapes and
additional features are typical of the Archaic Fikirtepe tradition and bear resemblance to
the assemblage of Aktopraklık C (Figure 4.9).

4.8

Aktopraklık C
Aktopraklık is a prehistoric and Byzantine site located on the edge of Lake

Ulubat, some 25km west of Bursa (Karul and Avcı 2011, 2). The site was discovered in
2002 during a survey by the Prehistory Department of the University of Istanbul. The
earliest Neolithic deposits were discovered in 2005 and date to the Early Neolithic.
Aktopraklık consists of three sites settled on Miocene bedrock along the shore of the lake
(sites A, B, and C). The Neolithic deposits (site C) were excavated in the northernmost
part of the mound and cover an area of about 800m2. Karul and Avcı (2011) mention
that square architecture covered round ‘hut’ structures, suggesting that the settlement is
composed of two separate occupation phases. The final analysis of this site has however
not yet been published, and neither has a distinction been made in the ceramic
assemblage (Avcı 2010).

4.8.1

Chronology!

Two radiocarbon dates derived from human bones from burials from Aktopraklık C
provide contradictory information about the date of this site. One of the samples provides
a date between 6400-6250 BCE (OxA-20596, 7444±37BP (6322±52 BCE)) while OxA20597 provides a date in the Early Chalcolithic (6800±36BP (5692±27 BCE)) (Karul

!

97!

and Avcı 2011, 6). On the basis of typological similarities between the ceramic
assemblage of Aktopraklık C and typical elements of the later states of the Archaic
Fikirtepe stage (dated to around 6000 BCE) the date of part of this assemblage is
therefore probably later. Because of this uncertain chronology it was decided to consider
this assemblage in several time-intervals (ranging between ca. 6400-5900 BCE) in the
statistical analyses presented in chapters 6 and 7.
!
4.8.2!

The!Ceramic!Assemblage!

The ceramic attributes included in the database were recorded on the basis of the
information provided in the

(image removed for copyright reasons)

unpublished doctoral thesis of
Mert Avcı (Avcı 2010) and a
publication by Necmi Karul and
Mert Avcı (Karul and Avcı 2011b,
3). This publication provides
information about the sample size,
which is relatively high, and an
accurate description of the
different types of wares and
surface treatments. However, it is
likely that the ceramic assemblage
includes sherds from both
occupation phases (Karul and Avcı
2011), and it is therefore unclear
to which sites they can be
compared. It was therefore
ascribed a rank 2. Specific
characteristics of this assemblage

Figur e 4.9 Selection of ceramic shapes from Aktopraklık
C: closed and simple forms (Karul and Avcı 2011, 14).

will be discussed in more detail in

!

chapter 8.

4.9

Ilıpınar
Ilıpınar is a multi-period site located at the shore of Lake Iznik, some 25km north

of Barcın Höyük and Menteşe. The site was excavated between 1987 and 1991 by a team

!

98!

of the Netherlands Institute in Istanbul under the direction of Jacob Roodenberg and
published in three volumes (Roodenberg 1995, Roodenberg and Thissen 2001,
Roodenberg and Alpaslan-Roodenberg 2008). The site was occupied from the Early
Chalcolithic in intermittent stages up until the Byzantine period. The Neolithic and
Chalcolithic layers (X-V) cover a continuous period from the end of the Late Neolithic
around 6000 BCE, to the Early Chalcolithic (ca. 5600 BCE).
The earliest phase of Ilıpınar (X) probably represents the transition between the
Archaic and classical Fikirtepe stages. This phase contains buildings made of mud slabs
and post-walls lined with mortar laid out in a rectangular manner, oriented on a spring
in the centre of the village. This layout remained stable until phase VII.

4.9.1

Chronology!

Thissen and Reingruber (2016) published their estimated phase boundaries on the basis
of the radiocarbon record of Ilıpınar, suggesting that phase X starts around 6030 - 5920
BCE (1σ), and ends near the beginning of the 59th century BCE. The other site-phases are
well dated with radiocarbon dates (Table 4.6).
Table 4.6 Phase boundaries of the Early Chalcolithic phases of Ilıpınar (Thissen and Reingruber 2016,
Table 2).

(table removed for copyright reasons)

4.9.2!

The!Ceramic!Assemblage!

The pottery assemblage of this site has been studied by van As and Wijnen (1995) and
Thissen (2001). An assessment of the macrotraces of this pottery provided evidence for
pinching and coil building (van As and Wijnen 1995).8 The assemblage is well published,

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
8

Pinching is a shaping procedure by which a depression is made into a clay slab, which is
subsequently thinned out and drawn up with one hand (As and Wijnen 1995). Horizontal
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although the sample sizes vary between the phases (Table 4.1). Only phase X has a
generally low sample size (n=429). The other samples have a size over 2000 sherds,
while no information was published about the sample sizes of phases VII and VI. The
assemblages of phases IX and VIII are therefore of good quality (1), while phase X is of
low quality (3). Phases VII and VI were ascribed a quality rank 2.
Six fabrics were distinguished including calcite, limestone, sand and chaff
tempered ceramics. Phase X includes s-profile bowls, pots (vessels with a maximum body
diameter equal to its height (see appendix for a description of the definition of vessel
shapes)) with plain rims, large jars and holemouth pots (see appendix), oval- and
straight-sided bowls. Several types of decorations occur including incisions, red-on-white
paint (these fragments are thought to represent imports) and grooves. Vertically pierced
lug handles are sometimes triangular in shape or flattened.
In phase IX, sand tempered ware dominates the assemblage. Shapes include jars
with vertical necks, holemouth pots, s-shaped bowls, sieves, and oval bowls. Vertical
strap handles appear alongside phase X handle types.
In phase VIII, footed sieves appear, while shapes remain similar to phase IX.
Applications appear together with nail-impressed wares and grooved decorations. A pot
with excised decorations similar to vessels found at Yarımburgaz was possibly imported
to the site. Plates appear in phase VII together with small s-shaped cups and carinated
bowls. Large jars persist while triangular shaped vertically pierced knobs disappear.
Horizontally pierced lugs are sometimes located close to the rim of the vessel. These
characteristics continue in phase VI.

4.10

Hoca Çeşme
Hoca Çeşme is a located on a small limestone hill at the border between Greece

and Turkey, about 5km north of the Aegean coast, on the eastern shore of the EvrosMarica River. The site was excavated between 1990 and 1993 by Mehmet Özdoğan and
his team from Istanbul University (M. Özdoğan 2013, 171). The cultural sequence was
divided in four phases of which the earliest (phase IV) dates to 6400-6200 BCE (Özdoğan
2013, 180, Karul and Bertram 2005, M. Özdoğan 2013, 42). Mehmet Özdoğan pointed
out that the earliest ceramics from Hoca Çeşme are almost identical to those of the

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
cracks in the pots were recognized as traces of coil building, as well as bulges in the vessel
wall where the coils had been joined together.
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Central Anatolian plain, making an argument for an early maritime expansion model (M.
Özdoğan 2011c, S421).
During the period before 6000 BCE, the site would have been located near a
natural harbour, that has silted up over time (Clare and Weninger 2014, 19). Phase IV
covers an area of 180m2 in which round structures were excavated. The floor surfaces
and postholes were in many cases carved into the bedrock (M. Özdoğan 2013, 180).
Remarkable is the discovery of a substantial 1.2m wide feature, approximately 60m in
length. This feature was interpreted as a ‘defensive’ wall that may have surrounded the
entire site.
The round architecture and defensive wall that characterises the earliest
occupation of Hoca Çeşme has potential parallels to the architecture found on Neolithic
Cyprus (PPN). Mehmet Özdoğan proposes that these similarities might imply that we
should look to Cyprus for explaining the origins of this site (and Ege Gübre where similar
architectural features were found) (M. Özdoğan 1999, Çilingiroğlu 2009, 390). This type
of architecture is maintained in

(image removed for copyright reasons)

phase III.
During phase II the
round architecture is replaced by
rectangular structures typical of
the Karanovo I period in Bulgaria
(M. Özdoğan 2013, 181).

4.10.1 Chronology!
The radiocarbon dates of phase
V range between 6560 and 5880
BCE (1σ), with a median of 6220
BCE. The excavators have
suggested a narrower timeinterval for this phase, between
6400-6200 BCE (M. Özdoğan
2013, 180). The radiocarbon
dates for phase III range
between 6250 and 5670 BCE
(1σ) and the dates for phase II
cover a period between 6050 –
5370 BCE (Thissen and

!

Figur e 4. 10 Red-slipped ware from Hoca Çeşme (M.
Özdoğan 2009, 37).
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Reingruber 2016). Due to the larger date-ranges of the later phases I decided to compare
the ceramic assemblages to sites in several time-intervals (4.23).

4.10.2 The!Ceramic!Assemblage!
The ceramic assemblage from Hoca Çeşme has been published on several occasions in
journal and proceedings articles. The attributes that were included in the database were
derived from Karul and Bertram (2005) and M. Özdoğan (2013). Because these articles
provide preliminary information, and the sample sizes on which the attributes are based
are unclear, these assemblages are of medium quality (2).
The ceramics from phase IV include well made, burnished and mineral tempered
fine-ware with medium sized walls, including s-profile bowls with vertically placed
tubular lugs, crescent shaped lugs, bead-rims, and flat bases. Surface colours are red or
black surface colours and decorations include applications, incisions, finger-impressions
and grooves. Some zoomorphic vessels and bucranium-shaped applications were
discovered (M. Özdoğan 2013, 180).
Similar pottery was produced in this phase III, although the pottery fragments are
generally coarser. An increase in the number of mottled ceramics may point to a change
in firing practices with respect to the previous phase.
The pottery assemblage of phase II consists of sherds with poorly preserved, red,
black and brown coloured surfaces. The shape assemblage is supplemented with footed
rectangular or triangular vessels, and jars, with generally thicker walls than in the
previous phases. Decorations include incisions, excisions, and polychrome, red-on-white,
red-on-black, white-on-black, and white-on-red paint (M. Özdoğan 2013, 181).

4.11

Aşağı Pınar
Aşağı Pınar is a Neolithic settlement in Eastern Thrace in the foothills of the

Istranca Mountains, south of modern Kırklareli (M. Özdoğan 2013, 183). The site is
located at the intersection of a forested mountainous area and the steppe environment of
the Ergene basin. Excavations started in 1993 and were carried out by a collaborative
team from the German Institute in Berlin (under the lead of Herman Parzinger) and a
team from the University of Istanbul (directed by Mehmet Özdoğan) (Parzinger and
Schwarzberg 2005, M. Özdoğan 2013). Ongoing research at Aşağı Pınar produced a
Neolithic sequence of which phase 8 is currently the oldest known (M. Özdoğan 2013,
190). Phase 7 contains a ditch feature filled with ash, clay, animal bones, pottery,
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figurines and burned mudbricks (M. Özdoğan 2013, 184), and from phase 6 rectangular
wattle-and-daub structures with rounded corners laid out in a curvilinear plan were
excavated (E. Özdoğan 2011a, 214).

4.11.1 Chronology
Phase 7 produced ceramics similar to those of Karanovo I (discussed below) in ware,
shape and decoration (M. Özdoğan 2013, 186), suggesting that this phase dates to the
first quarter of the sixth millennium BCE. Ten radiocarbon samples from the ditch
indicate that the deposits date to 5810-5560 BCE (1σ) (Thissen and Reingruber 2016).
The radiocarbon dates from phase 6 range between 5720 – 5530 BCE.

4.11.2 The!Ceramic!Assemblage!
The ceramic attributes from phases 7 and 6 that were included in the database are
described in Parzinger and Schwarzberg (2005), E. Özdoğan (2011a) and M. Özdoğan
(2013). Because the detailed monograph of Parzinger and Schwarzberg (2005) only
covers phase 6, and the details of the assemblage of phase 7 are only described in
preliminary reports, the quality of the data described from both phases varies. Phase 7
should therefore score lower in the assessment of its quality (2), while the data of phase
6 is of good quality (1).
Ceramics from phase 7 are burnished with red, grey and black coloured surfaces
and occasionally covered with a red clay slip. Tulip-shaped goblets on pedestals appear
in this phase alongside bowls with an s-profile, carinated bowls, or bowls with straight
profiles. Painted decorations in white-on-red or red-on-black or polychrome patterns
appear, together with incised, impressed, grooved and fluting decorations. Coarse-ware
with plastic decorations or applied bands with impressions, which are characteristic of
Starčevo and Karanovo assemblages are part of this assemblage as well.
The pottery assemblage of phase 6 is similar to that of the previous phase,
although ceramics have abundant mica inclusions, and are generally coarser and of
larger dimensions (M. Özdoğan 2013, 187-189). The spectrum of shapes includes tulipshaped vessels, globular bowls and plates. Surfaces are usually well smoothed and
polished and covered with a red slip. Surface colours range from red to light or dark
brown and grey and include white-on-red painted decorations, impressions, and incisions
(E. Özdoğan 2011a, 218-219, Figure 4.11).
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(image removed for copyright reasons)

Figure 4.11 Selection of vessel shapes of Aşağı Pınar 6 (above) and 7 (below) (M. Özdoğan 2013).

4.12

Uğurlu, Gökçeada
On the Aegean island of Imbros-Gokçeada, west of the Dardanelles, an Early

Neolithic site known as Uğurlu was discovered during the construction of an irrigation
system (Erdoğu 2011, 2013, 2014). Fieldwork was carried out between 2011 and 2013
under the direction of Burçin Erdoğu. Five main cultural phases and at least nine layers
of occupation were revealed. Phases V-III have been included in the database of pottery
attributes.
In the earliest phase (V), a single compound with an earthen floor and a
mudbrick wall on a stone foundation was found. This structure had been partly
destroyed by the irrigation system (Erdoğu 2014, 158). The second occupation phase of
Uğurlu (IV) was divided in four sub-phases in which damaged buildings with stone walls
and yellow-coloured compact floors were found.
During phase III, the settlement is divided in a residential area in the east and a
storage area with ‘workshops’ in the west (Erdoğu 2014, 162). Architectural remains of a
two-celled building, constructed with stone walls and yellow-coloured plaster floors was
discovered in this phase as well.
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4.12.1 Chronology!
A single AMS radiocarbon date places the earliest Neolithic horizon of this site (phase V)
in an interval between ca. 6480-6430 BCE (Erdoğu 2014). However, this date seems too
early according to Erdoğu who, on the basis of typological observations, suggests a date
around 6100 BCE (Erdoğu 2015).
The radiocarbon dates of phase IV date between 5980 and 5800 BCE while one
date from the upper part of the phase indicates a date range between 5640 – 5560 BCE.
Phase III was dated to around 56/5500 BCE (Erdoğu 2015, 45, also see the chronological
table of Figure 4.4 of this chapter).

4.12.2 The!Ceramic!Assemblage!
The pottery attributes included

(image removed for copyright reasons)

in the database are derived
from preliminary reports by
Erdoğu (2013, 2014). These
preliminary reports are
detailed, but do not provide all
profile drawings and although
some of the ware groups have
been quantified, the sample
sizes of the assemblages were
not specified. This information

Figur e 4. 12 Selection of pottery shapes from Uğurlu phase V
(Erdoğu 2014, 171).

is therefore of average quality

!
(image removed for copyright reasons)

(rank 2).
The pottery of phase V
is generally red-slipped and
burnished although black
burnished sherds were found
in moderate amounts as well.
Shapes include thin-walled sprofile bowls, dishes, and
holemouth vessels, while ringbases, vertical tubular lugs,
and crescent-shaped lugs are
characteristic elements
encountered in this assemblage

!

Figur e 4. 13 Selection of pottery shapes from Uğurlu
phase IV (Erdoğu 2014, 172).
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(Erdoğu 2014, 160, Figure 4.12).
The pottery found in phase IV was considered to be comparable to Ulucak IV,
Aktopraklık B and Ilıpınar VII on the basis of certain ceramic forms and manufacturing
techniques (Erdoğu 2013, 6).
The pottery from this phase is of high technological standard, with wellburnished, thin-walled, red-slipped black wares. Coarse wares appear in small quantities.
Different tones of red and pink slip were applied on exterior surfaces and below the rim
of interior surfaces. Deep bowls with s-profile (sometimes slightly carinated) and bead
rims are common. Flat or ring-bases and vessels with four feet and vertically pierced
knobs and perforated tubular lugs are characteristic elements at this phase. Pedestal
bases with cut-out features, boxes and lids also appear in this phase. Decorations are rare
but impressions, excisions, or incisions were found, some of which were filled with a
calcareous paste. Three pieces of white-on-red painted pottery were found (Erdoğu 2013,
6, Figure 4.13).
Ceramic petrographic studies conducted by Chris Doherty and Eleni Palamara on
a sample of 30 sherds from phases V and IV pointed out that the clay was of local origin.
No significant compositional changes between phases V and IV were mentioned although
the majority of the samples from phase IV tend to be coarse and have more abundant
inclusions than in the previous phase (Palamara 2011).
The pottery from phase III is completely different from previous phases. Sherds
are coated with black or greyish black slip on a reddish brown or mottled surface. Four
footed bowls with ear-like or
(image removed for copyright reasons)

strap handles, large lids,
square boxes, button-like or
horned handles are typical in
this phase (Figure 4.14).
Decorations are most common
on bowls with four feet and
rectangular box-shaped
vessels, and consist of
impressions, incisions, and
channelling. Triangular and
chessboard patterned
excisions, and calcite filled
impressions appear in this
phase as well.

!

Figur e 4. 14 Selection of pottery shapes from Uğurlu
phase III (Erdoğu 2014, 175-176).
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4.13

Makri
Makri is a Middle and Late Neolithic settlement on the Aegean coast of Greek

Thrace, some 20km west of Hoca Çeşme. The site is located on a cliff-edge, 10km west of
Alexandropolis. The site was excavated between 1988 and 1996 and published in a
preliminary report in 1998 (Efstratiou et al. 1998). A four metre deep deposit represents
the Neolithic at this site. Two distinct sub-phases were found, subdivided by a
destruction layer.
The first occupation phase (Makri I) is characterised by six sub-phases consisting
of clay, carbon, gravel and traces of plaster floor surfaces. Remains of dissolved mudbrick walls, post-holes and carbonized material were found amongst these layers
(Efstratiou et al. 1998, 16). The remains of phase I probably represent a semi-sedentary
settlement settled around the middle of the sixth millennium BCE (Efstratiou et al. 1998,
25).
During the second phase (Makri II) the settlement becomes more extensive and
probably permanent. Phase II possibly consists of four habitation phases. Architectural
remains point to the construction of post-frame, wattle-and-daub and mud-brick
compounds with plasters floors and wooden posts. One of the structures was probably
two storeys high, and was probably encircled by a post-framed clay wall. This structure
was probably used for the storage of goods as indicated by the analysis of phytoliths
found in this area (Efstratiou et al. 1998, 32).

4.13.1 Chronology!
Nine radiocarbon dates are known from this site, eight of which indicate a date between
5890-5480 BCE. One date from the basal layer clusters around 6340-6060 BCE. Given
this gap and the relative continuity in the pottery assemblages of phases I and II, I
decided here to attribute the first date cluster (5890-5720 BCE) to the assemblage of
phase I and the second (5660-5480 BCE) to phase II, despite the possibility that this site
may have started earlier (Ammerman et al. 2008, 148).
!
4.13.2! The!Ceramic!Assemblage!
The pottery attributes that were included in the database derive from the descriptions of
Dushka Urem-Kotsou in Efstratiou et al. (1998). Although thorough technological
information is provided, not all profile drawings and quantitative information was
published in this preliminary report. The data is therefore of average quality (2).

!

107!

The ceramics from phase I are characterised by black, brown, and reddish-brown
surface colours and mottled surfaces. Most surfaces are polished but roughened surfaces
and barbotine decoration appear as well. Impressed sherds make up 8% of the decorated
ceramics, while incised decorations with or without calcareous encrustations or white-onred paint appear as well. Most vessels have open shapes, although bowls with incurving
rims dominate the assemblage (Figure 4.15). Several sherds belonged to strainers (such
vessels could be related to the production of dairy foods). Most vessels had flat bases,
although ring bases and short legs were also found (Efstratiou et al. 1998, 31).
The ceramic assemblage of phase II comprises vessels with black, brown and
reddish-brown surface colours, polished, smoothed and roughened sherds. Decorated
ceramics make up a larger proportion of this assemblage than the previous phase. Several
shapes supplement the existing spectrum (carinated open and closed bowls, plates with
thickened rims, bowls with legs or pedestal bases, bowls with horn handles). In this
phase, black-topped ceramics appear, which are distinctive of the Late Neolithic in the
Balkans. Channelled (grooved) decoration, applications, finger impressions, and painted
sherds appear in this phase in small numbers (Efstratiou et al. 1998, 32).
Petrographic analysis on the Late Neolithic ceramic assemblage from this site was
conducted by Paraksevi Yiouni (Yiouni 1995). The ceramics in phases I and II were
tempered with chaff or were left un-tempered. The shapes were made through coiling
techniques, while the shaping process of the vessel, on fabric or mats, is indicated by the
imprints on several bases (Efstratiou et al. 1998).
(image removed for copyright reasons)

Figure 4.15 Pottery shapes from phases I and II of Makri (Efstratiou et al. 1998, 30).
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4.14

Kovačevo
Kovačevo is located in southwestern Bulgaria on the banks of the Katunska

Bistrica River, which is a tributary of the Struma River. The site was discovered in the
1980s by M. Domaradzki and excavated between 1986-2000 by a French-Bulgarian team
(represented by the CNRS and the Bulgarian Academy of Sciences and the Blagoevgrad
Historical Museum).
The Neolithic period is represented in three cultural phases, the earliest of which
has been divided into four sub-phases (Ia-Id). Phases Ia-Ic correspond to Karanovo I, and
Id to Karanovo II (Çilingiroğlu 2009, 423). In phase Ia, a wattle-and-daub structure with
a quasi-rectangular plan was excavated. Architectural remains such as post-holes, ovens,
hearths and floors were identified in phases Ib-Id although the no clear house plans
could be reconstructed (Lichardus-Itten et al. 2002).

4.14.1 Chronology!
The ceramic assemblage of phase Ia is currently the best published, and the only sitephase that could provide enough comparable information. Thissen and Reingruber
(2016) have compiled the radiocarbon dates from this phase, which give a calibrated
date range between 6210 – 6000 BCE. An additional date was attributed to phases Ia-Ib,
and ranges between 6030 – 5890 BCE. This site-phase is therefore contemporary, or
slightly antecedent to the first
(image removed for copyright reasons)

settlement phases in FYROM,
Serbia, and Northern Bulgaria.

4.14.2 The!Ceramic!Assemblage!
Several articles have been
published, providing an
invaluable perspective on the
technology of the earliest
ceramics in this region
(Demoule et al. 1994, Vieugué
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Figur e 4.16 Selection of the vessel shapes from Kovačevo
Ia (Lichardus-Itten et al. 2002).
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Salanova (2006). Only the assemblage of the earliest phase (Ia) was recorded in the
database. Because these articles provide preliminary information and not all profile
drawings have been published yet this information is of average quality (2).
The ceramic assemblage of phase Ia comprises a wide range of stylistic attributes
and is characterized by coarse ware, dark grey or brown coloured ware and red polished
monochrome ware. Many ceramics had distinctive white-on-red painted patterns, which
appear from the start of the settlement onwards. It was mentioned by Salanova (2006)
that white-on-red painted decoration was applied before firing. Vessel shapes (including
s-shaped or semi-spherical bowls, pots (vessels with maximum diameters which are equal
to their height) and plates) are either open with decoration on the exterior and interior,
or closed with decoration on the exterior only (Figure 4.16). Decorations include paint,
barbotine, plastic applications, impressions, grooves, and fluting decorations
(Pernitcheva 1990, 150-156).

4.15

Karanovo
Tell Karanovo is a prehistoric mound close to modern Nova Zagora, on the bank

of the Azmak River, a tributary of the Marica River. The site is located near the foothills
of the Sredna Gora mountain range. The site was first excavated between 1947-1957 by
V. Mikov and G.I. Georgiev (Mikov 1939, 1959). The southern part of the mound was
excavated between 1984-1992 by a joint Austrian-Bulgarian team, directed by Stephan
Hiller and Vasil Nikolov (Hiller and Nikolov 1997, 2000). The stratigraphy was divided
into four periods and 13-14 building levels (Table 4.7).
In the first three building phases (corresponding to phase I), eight semi-square
post-hole buildings were excavated. The buildings were constructed by using wattle-anddaub on stone foundations. Domed ovens, grinding and storage implements were found
in association with these structures (Hiller 1997, 65-66).

4.15.1 Chronology!
Nine radiocarbon dates from phase I indicate a date range between 6060 – 5560 BCE.
Because of the deviant ages of the radiocarbon dates from phase I (all of which are
derived from charcoal), Thissen argues the start of the settlement should not be dated
back much earlier than 5700 BCE. Other authors date the start of phase I to the
beginning of the sixth millennium BCE (e.g. Görsdorf 1997, 379). Because the ceramic
assemblage of phase I comprises typological characteristics that fit with the later
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chronology (tulip shaped vessels, for example, have been found at Aşağı Pınar in levels
that have been dated to the 58th to 56th century BCE), I decided to use the chronology of
Thissen (2000; Table 4.7).
The ten dates of the second phase indicate a date for this phase between 5710 –
5320 BCE (Thissen and Reingruber 2016).

4.15.2 The!Ceramic!Assemblage!
The pottery from phases I and II was included in the comparative study, having been
recorded from Nikolov's (1997) descriptions. Although these descriptions are thorough,
and profile drawings have been published, the sample sizes of these assemblages were
not specified and little technological information was published. The data for the
assemblages of phases I and II, derived from these publications, is therefore of average
quality (rank 2).
Table 4.7 Stratigraphic scheme of Neolithic to Bronze Age Karanovo (adapted from Görsdorf 1997,
379, Thissen 2000a, 200).

(table removed for copyright reasons)

The earliest pottery of the Karanovo sequence was predominantly tempered with
inorganic material, mainly quartz, while fine organic material also appears (Nikolov
2000, 11). Phase I is characterised by grey-ware, red-slipped ware, smoothed and
burnished brown-ware, and coarse-ware. Red-slipped ware was often decorated with
white paint while some dark coloured painted sherds appear as well (Nikolov 1997, 14).
Decorations include channelling, painting, applied and impressed bands, and excisions.
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Shapes include tulip shaped bowls on high pedestals, pots (vessels with maximum
diameters equal to their height; mainly associated with coarse-ware), squat bowls, semispherical, s-shaped, and carinated bowls, and jars with long, cylindrical necks. Tubular
lugs and vertical strap handles, flat, disc or ring-bases are additional elements found in
the assemblage of Karanovo I.
In phase II, grey, brown, dark-burnished and coarse-ware predominates, while
red-slipped ware disappears. Sherds with organic inclusions increase in frequency.
Decorations include channelling, fluting, applied bands with finger impressions, nail
impressions, and incisions filled with calcite paste. The spectrum of shapes of this phase
includes tulip-shaped vessels, jars with funnel necks and spherical bodies, pots, and large
bowls (Çilingiroğlu 2012, 404). Pedestal, flat, and ring-bases persist together with
tubular lugs.

4.16 Franchthi Cave
The multi-period site of Franchthi Cave in Koilada Bay in the southeastern
Peloponnese was discovered during a field survey in 1965, excavations of Franchthi Cave
took place between 1967 and 1979 and were conducted by a team from Indiana
University under the direction of T.W. Jacobsen (Jacobsen 1969, 1973, 1981). The first
Neolithic elements appear in phase FCP 0/1, dated to the beginning of the seventh
millennium BCE (Perlès et al. 2013). Ceramics from this phase are scarce and
fragmented, and therefore not included in this research.

4.16.1! Chronology!
The subsequent phase, FCP 1, is not yet clearly dated. Three dates were derived from
charcoal samples that span a rather wide interval between 6680-5640 BCE (2σ) (Vitelli
1993, Table 13), or 6600–5730 BCE (Reingruber and Thissen 2005). Because the oldest
of these is considered unreliable (being derived from the disturbed quadrant FF1),
Reingruber and Thissen (2005) date the start of FCP 1 to anywhere between 6390 and
6030 BCE (Reingruber and Thissen 2009, 757).
Even though this date reduced the duration and likely age of this phase, Vitelli
notes that the selected samples do not necessarily represent the earliest or the latest FCP
1 deposits (Vitelli 1993, 41). Furthermore it has been impossible to distinguish different
sub-phases on the basis of typological changes in the ceramic assemblage. Vitelli (1993)
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proposes that the limited FCP 1 deposits resulted from brief episodes of occupation of the
site rather than continuity of settlement (Vitelli 1993, 44-47).
Reingruber and Thissen (2009) discuss the timing of the transition between FCP
1 and FCP 2 placing it in the interval between 5760–5630 BCE (2009, 756). FCP 2
produced six radiocarbon dates, one of which (P-1399) was ignored by Reingruber and
Thissen (2009) due to ‘poor overall agreement’ (Reingruber and Thissen 2009, 757). The
end of FCP 2 was estimated to be somewhere between 5640–5510 BCE (Reingruber and
Thissen 2009, 756).

3.16.2 The!Ceramic!Assemblage!
The ceramic assemblages from phases FCP 1 and 2 were included in the database, as
recorded from the descriptions and drawings published in Vitelli (1993). This
monograph provides detailed information about the production, function and
interregional relationships of this assemblage. Sample sizes of the assemblages of phases
FCP 1 and FCP 2 are large; the assemblage is therefore of good quality (rank 1).
The ceramic assemblage of FCP 1 mainly consists of crushed limestone tempered
pottery, also in use at Knossos during the Early and Middle Neolithic. Ceramics were
probably locally produced; objects that may have been potting tools were found in FCP 1
and the raw materials including the limestone are all available within 5-10km from the
site (Vitelli 1989, 19).
Shapes include holemouth vessels, some with plastic decorations below the rim.
Big ceramic spoons are present at Franchthi and Knossos and occasional biconical shapes
are reminiscent of the carinated bowls of Knossos. Franchthi’s ceramics have round or
disc-bases, simple rims, painted decorations, and vertically pierced handles. Tulip shapes
and neckless jars are present, similar to Aegean Anatolian sites, and straight-sided bowls
similar to those we find in the Anatolian Lake District are present at Franchthi FCP 1
(Figure 4.17).
In FCP 2 ceramics are abundant (accounting for over 65% of the total amount of
pottery excavated at Franchthi Cave), and its wares and stylistic characteristics variable.
Vitelli (1991) distinguishes various ‘innovations’ in the shape assemblage and firing
practices that were the basis for sub-phases 2.1, 2.2, 2.3, 2.4, and 2.5 (Vitelli 1993). A
higher proportion of carinated bowls appears, usually with a simple rim, and a pedestal
or ring-base. Red-on-white painted decoration is abundant. High pedestals with incisions
are comparable to the Karanovo pedestals (although the cut-outs display a different
style). The predominant shape, however, is globular (Figure 4.17). The surfaces were
usually left unburnished. Down-turned handles enable the vessel to be lifted from the fire
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with sticks. Surfaces were mottled or blackened and traces of soot were caused by the
frequent exposure to hot temperatures, interpreted as evidence for the vessels’
involvement in cooking practices (Vitelli 1989, 24).

(image removed for copyright reasons)

Figure 4.17 Vessel shapes from FCP 1 (left) and FCP 2 (right) (Vitelli 1989, 20).

4.17

Knossos
The initial trenches that reached the earliest occupation of Knossos, phase X,

were excavated by Evans in 1960 (Evans et al. 1964, 136). This phase contained
abundant pits, ash-layers and child-burials, but no structures or ceramics were
discovered. The subsequent campaign, led by Efstratiou in 1997, uncovered phase X and
confirmed the absence of pottery, while excavated remains indicated that the first
community at Knossos relied on a full farming economy including domestic sheep, cattle,
pig and dogs and domesticated cereals and legumes (Efstratiou 2004, 44). Tomkins
(2007a, 187) mentions that a few sherds were recovered from the surface of this phase
(square AC26 and AC25b).

4.17.1 Chronology!
The charcoal dates for phase X published by Evans in 1964 placed its inception at the
beginning of the seventh millennium BCE (Evans et al. 1964, Reingruber and Thissen
2009). This early date for the beginning of settlement at Knossos was confirmed by
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Efstratiou et al. (2004), who supplemented the range of dates with a few charcoal pieces
(Efstratiou et al. 2004, 43). Although Reingruber and Thissen’s (2009) combined model
of the earliest dates for Knossos defines a date range between 7040-6700 BCE, they note
that the dates for Knossos phase X cannot be secured with any certainty as a result of the
potential old wood effect, and the large error of the BM samples (Reingruber and Thissen
2009, 760). The only date deemed reliable (BM-436) has a median of 6630 BCE, which
leads to their conclusion that a date for phase X cannot be secured. Perlès et al. (2013)
disagree with this careful approach, taking into consideration Efstratiou et al.’s (2004)
date on oak acorn, which confirms a date range between 7040-6770 BCE (Efstratiou et
al. 2004, Perlès et al. 2013, 1012). This date also corresponds to a publication of the
same year by Facorellis and Maniatis (2013), who proposed a date between 7030 – 6780
BCE for the first settlement at Knossos, on the basis of twenty-one additional radiocarbon
dates (2013, 193).
The chronology of Knossos after the aceramic phase is somewhat confusing due
to the many subdivisions defined by individual scholars (Tomkins 2007a, 13, Table 1.2).
Of relevance for this study is the Early Neolithic I in Evans’ traditional Cretan Neolithic
phasing, which has been subdivided by Tomkins (New Cretan Neolithic phases) in 2007
(Tomkins 2007a, 12; 2008). Tomkins divided Evans’ E.N.I. into the Early Neolithic; strata
IX-VIII, the Middle Neolithic; strata VII-VIB; stratum P, and the Late Neolithic I; strata
VIB-V; strata N, M, L (Table 4.8).
Following the New Cretan chronology of Tomkins, the assemblages from several
phases were combined into an Early Neolithic and a Middle Neolithic assemblage. The
date-range of the Early Neolithic phases has been set to the interval between
6500/6400–5900 BCE (Tomkins 2007a). Reingruber and Thissen (2009) suggest more
specifically that Knossos EN includes material culture similar to the Late Neolithic of the
Greek islands and the Middle Chalcolithic of western Anatolia which would suggest a
much later date, near the end of the sixth millennium BCE (Reingruber and Thissen
2009, 761), but to avoid confusion the divisions established by Tomkins in the New
Cretan Neolithic chronology will be followed in this thesis.

4.17.2 The!Ceramic!Assemblage!
The ceramics included in the database were described in publications by Furness (1953),
Evans et al. (1964) and Tomkins (2007b).9 Although Evans (1964) quantified the

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
9

From my personal observations made during my stay in the excavation house of Knossos in
June 2015 further information on terminological differences were collected: in the New
Chronology, Strata IX and VIII are considered Early Neolithic. Strata VII and VIB are Middle
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dataset, the sample size and frequency of occurrences of attributes were difficult to
retrieve as they are indicated in graphs. It is clear, however, that the trenches produced
substantial samples that represent the variability in the dataset relatively accurately.
Although the data is relatively well published, the date ranges of the phases are great,
and it is therefore unclear to which site-phases they can be compared. This dataset is
therefore of medium quality (rank 2).!
Table 4.8 Chronological scheme comparing the New Cretan Neolithic phases with other chronological
schemes (Isaakidou and Tomkins 2008).

(table removed for copyright reasons)

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
Neolithic (where VIB corresponds to levels A19 and C24). As most of the ceramics from the
other levels had to be discarded by the British School, Evans only preserved ceramics from
trenches A and C. Therefore the other strata are not represented in this study. In Evans’
terminology this includes “mouldings” and “rows of pellets” (Evans 1964, 210). Knobs are in
Evans’ terminology “large knobs” and Evans refers to rim impressions as “Dentated rims”.
Pointillé decoration at Knossos represents incised/impressed patterns that were sometimes
filled with calcareous paste. The decorations consisted of triangle and zigzag patterns (Evans
1964, 210). I decided to refer to pointillé decorations as impressions, or filled impression
when they were filled with calcite (i.e. calcite encrusted decorations). Unfortunately there is
no distinction between the calcite encrusted decorations and pointillé decoration in Evans’
terminology so the presence or absence of these decorations in the Early or Middle Neolithic
was established on the basis of my personal observation during my visit to the depot of the
Knossos excavation. ‘Pointillé’ decoration of Evans’ terminology (Evans 1964, 212)
corresponds ‘impressions’ and ‘incisions’ in my terminology.
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The Early Neolithic ceramics consist of mainly burnished, dark-red or dark-brown
coloured ceramics. Rims are simple or everted and bases are mainly flat. A slight change
between phase VIII and IX is notable in the hardness, size and colours (mostly due to
mottling) of the ceramics. Decorations are scarce, but the distinctive pointillé technique
(incised lines in combination with small impressions) can be found from phase IX
onwards, in increasing intensity. Applied bands or clay are more abundant. One example
of calcite filled incisions was discovered, although it is not clear whether we are dealing
with secondary calcite or the intentional use of this technique.
According to Efstratiou et al. (2004) the stratigraphic situation of the various subphases of Early Neolithic Knossos suggests that this site was often abandoned and
potentially reflects only a brief total occupation of the site (Efstratiou et al. 2004, 47).
Tomkins (2008) rather suggests that the limited area in which the 1997 trench was dug
represents an area near the edge of the site, obscuring the actual habitation pattern of
the core of the settlement (Isaakidou and Tomkins 2008).

4.18

Cyclops’ Cave, Youra
The Cave of the Cyclops is located on Youra, one of the islands of the northern

Sporades. Cyclop’s Cave is a multi-period prehistoric and Roman site excavated from
1992-1996 under the lead of Adamantios Sampson (Sampson 2011). The cave deposits
date back to the Mesolithic and, with episodes of interruption, cover the Early to Late
Neolithic periods.
Throughout the Mesolithic and the Neolithic, the cave was most likely frequented
rather than permanently settled. There is a discussion about the origin of the Neolithic
visitors of the cave, since the lithic assemblages of the Mesolithic and Neolithic deposits
suggest continuity of practices (Sampson 2011, 221).

4.18.1 Chronology!
Because the ceramic assemblage of the Early Neolithic phases has not been published in
detail, the ceramics included in the database derive from the Middle Neolithic period. A
single date from trench B places the Middle Neolithic phase in the interval 5750–5670
BCE (1σ) (Reingruber and Thissen 2005). On the basis of the material assemblage it is
however likely that the Middle Neolithic dates to the end of the seventh- and the third
century of the sixth millennium BCE (Sampson 2011, 18, Quinn et al. 2010, 1043).
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4.18.2 The!Ceramic!Assemblage!
The ceramic attributes included in the database were all derived from the ceramics of the
Middle Neolithic, described in a monograph by Sampson (2011). The sample size on
which the descriptions were based is large (n=1,082) and should therefore provide a
good grasp of the variability of attributes in this assemblage (rank 1).
One of the most distinctive

(image removed for copyright reasons)

features of Cyclops’ Cave’s ceramic
assemblage are painted ceramics with a
distinctive ‘canvas’ motif (Figure 4.18),
which was also present at Hagios Petros
(Katsarou-Tzeveleki 2011, 82).
Katsarou-Tzeveleki considers that these
ceramic assemblages are only
comparable to mainland assemblages on
the basis of general features (Theocharis
and Efstratiou 1985), while a strong

Figu re 4. 18 Weavers’ pattern ceramics of Middle
Neolithic Cyclops’ Cave (Quinn et al. 2010, Fig. 2,
1044, adapted from Sampson 1998).

localized stylistic sub-group emerged in
the Sporades. Ceramic assemblage similarities with Hagios Petros were interpreted as a
possible indication that the visitors of Cyclops’ Cave originated from this nearby island
(Katsarou-Tzeveleki 2011, 82).
The shape assemblage includes forms that have parallels elsewhere. Semispherical bowls, jars with circular or everted necks, and closed bowls and pots with
everted necks are common to the Western Anatolian Neolithic and sites on the Greek
mainland. Sharp incurving carinated bowls are typical of Early and Middle Neolithic
Knossos, while ring-bases and tulip-shaped bowls emerge at Franchthi. Ladle handles,
vertical tubular lugs and pointillé decoration are also found at Knossos.10
Recent petrographic analysis, however, established that a variety of fabrics derive
from distant sources, located in areas where contemporaneous communities existed.
Because on the barren island of Youra no suitable clay sources would have been present,
ceramics must have been imported to the island. Petrographic analysis established that a

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
10!At

Cyclops’ Cave, several elements were found that I decided to compare to attributes
found in other regions. Triangular lugs (e.g. pierced triangles), for example, are reminiscent
of those at Aktopraklık C. Incisions were probably without filling. Pointillé decorations,
similar to those of Knossos, were found on two sherds. However, incised bands from Cyclops’
Cave are similar to those of Knossos. Bases are flat while ring bases and pedestals were also
found. Such bases are also present at Franchthi and in the Balkans (mainly in Turkish and
Bulgarian Thrace, e.g. Karanovo I and II). Relief with rope decorations was included in the
database as ‘impressed bands’. Such decorations appear across the southeastern Balkans.
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variety of clay and mineral temper resources was exploited. Some of the ceramics bear
compositional resemblance to contemporary material from Thessaly (Dimini), while the
nearest sources of serpentinite inclusions found in most of the ‘canvas’ painted samples
are located on Skyros, Euboea or Thessaly. The volcanic inclusions in the Middle
Neolithic red monochrome ceramics of Cyclop’s Cave must have been imported from
overseas as the nearest sources are located on the islands in the northeastern Aegean
such as Gökçeada or Lemnos (Quinn et al. 2010, 1051). These results suggest that
ceramics or raw materials were transported across the northern Aegean, before ending
up on Youra (Quinn et al. 2010, 1051).
In the face of the mixed stylistic and technological aspects of Cyclops’ Cave’s
ceramic assemblage, the most urgent question seems to be to what extent particular
styles at this site are markers of a local tradition, in the face of the widespread cultural
similarities at the basis of its ceramic assemblage. Quinn et al. (2010) suggest the
observed stylistic and technological hybridity should be understood as!‘a!basic!component!
of!the!island!identity,!ultimately!depending!on!assimilation,!connectivity!and!culture!blending!
for!its!existence’ (2010, 1051).

4.19

Argissa Magoula
Argissa Magoula is located some 4.5km west of Larisa in the Thessalian Plain.

The mound was discovered in the nineteenth century, and first visited by Christos
Tsountas (1908, 6). Excavations under the direction of Milojčić took place between
1956-1958 (Milojčić 1962), bringing to light Early Neolithic to Roman period deposits. In
the first settlement phase several pit features were discovered, which contained pottery
and clay objects, and further produced evidence for a community that used wild and
domesticated animals (pigs, sheep, goats, and cattle) and the main domestic cereals
(Reingruber 2008). Undisputable evidence of architecture does not appear until the
Middle Neolithic, when the remains of mudbricks (or, as Reingruber suspects, building
stones) were discovered (Reingruber 2008, 152).

4.19.1 Chronology!
Although radiocarbon dates for the Early and Middle Neolithic phases are available,
many of them are problematic. Some conflicting information corresponds to samples
from unknown provenance, derived from animal bones. Because these dates were
published before the technique of AMS dating had been introduced, Reingruber and
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Thissen (2005) consider these dates problematic. Furthermore, on the basis of a
reassessment of the stratigraphy, these authors propose that the first phase dates to the
period between 6660-6300 BCE (ENI), a transition to ENII between 6580-6379 BCE,
while the end of the Early Neolithic should date around 6450-6190 BCE (ENIII)
(Reingruber and Thissen 2009). These extremely broad, overlapping intervals also
conflict with Reingruber’s (2008) relative chronology (Table 4.9), which used
comparable stratigraphical and typochronological information from Otzaki Magoula. For
a lack of a more accurate absolute chronology, this relative chronology will be used in
this thesis.
Table 4.9 Chronological sequence of Argissa Magoula (after Reingruber 2008, 156).

(table removed for copyright reasons)

4.19.2 The!Ceramic!Assemblage!
The ceramic sequence covering phases ARG-ENI to ARG-MN as described by Reingruber
(2008) was recorded in the database related to this research. Reingruber systematically
described ware-types, technological and stylistic observations, and has published many
profile drawings of diagnostic sherds. She reanalysed most of the sherds published by
Grundmann (1956) and Hauptmann (1958), which were located in various depots and
museums. She recovered 944 sherds from the Early Neolithic phases, and 612 from the
Middle Neolithic (Reingruber 2008, 159). The variability of variants should therefore be
represented quite well (rank 2).
Reingruber distinguished red and brown ware, black-topped ware, black ware,
white or light-coloured ware, and painted wares. Ceramics that contain mineral
inclusions are usually burnished and often red-slipped. In the earliest phase, vessel forms
are simple, with generally restricted shapes, thickened rims, convex bases and ring-bases,
well smoothed or occasionally burnished surfaces, pierced, and small oval lugs, with
medium thick walls. Coarse tempered ceramics are rare and decorations are virtually
absent (Wijnen 1981, 60).
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Red-slipped and painted wares and impressed ceramics appear in phase I/II.
During ENII, shell tempered pottery appears, as well as black-topped and blackburnished wares alongside red-slipped ceramics. The assemblage of shapes includes
convex bowls, hole mouth jars or jars with everted short necks, shallow bowls with
flaring sides, ring-bases, vertically pierced knobs, and pedestals (Çilingiroğlu 2009, 462).
In the subsequent phase (ARG-ENIII), high pedestal bases and rims with thick ledges,
simple bowls and short-necked jars are typical (Çilingiroğlu 2009, 462).
In the Middle Neolithic, well-fired and thin-walled burnished wares appear.
Surfaces are cream, light brown, orange, and red coloured. Red-on-white painted
ceramics, impressed decorations and plastic applications appear in this phase while the
shape repertoire remains largely the same as in phase III. Comb impression technique
(Puntreihenzier) combined with red bands appears at Middle Neolithic Argissa
(Reingruber 2008, 209-210). This technique is known from northern Syria, the Levant,
Amuq and Urfa (Balossi-Restelli 2006, Figure 6.57, Çilingiroğlu 2010).

4.20

Sesklo
The site of Sesklo is located in Thessaly, some 9km west of the modern city of

Volos (Wijnen 1981, 7). Sesklo was first excavated under the direction of Christos
Tsountas in 1901 (Tsountas 1908). Tsountas reached the ‘pre-pottery’ phase that was
later re-excavated by D.R. Theocharis between 1956-1977 (Theocharis 1973, Wijnen
1981, 10). In the earliest phase, numerous ‘pits’ and post-holes were found that were
interpreted by Theocharis as ‘pit-dwellings’ with posts and mud walls (Theocharis 1973,
35, Perlès 2001, 76). Although this phase was previously understood as a ‘pre-ceramic’
11,

small amounts of sherds were found in the earliest strata (confirmed by Harald

Hauptman who was able to record some sherds sticking out of the preceramic layer in
the profile of the site (Reingruber 2008, 144, 2005, 299)). This layer can thus be
considered to belong to the pottery Neolithic (Reingruber 2005, 166).

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
11

Radiocarbon dates P-1680, P-1681, and P-1682 were originally considered to be preceramic, but have been included here in the Early Neolithic I Phase (following Reingruber
and Thissen 2005).

!
!

121!

4.20.1 Chronology!
The radiocarbon dates from these phases produce a date that ranges between 6570-6050
BCE (Thissen and Reingruber 2016). The transition to phase ENII/III was dated by
Reingruber and Thissen (2009) between 6530-6430 and 6350-6190 BCE. The Middle
Neolithic of Sesklo can be considered to correspond to a date in the early sixth
millennium BCE, as proposed for Argissa Magoula (Table 4.10).
Table 4.10 Proposed absolute chronology of Argissa Magoula and Sesklo (after Reingruber and
Thissen 2009, Reingruber 2008, Table 3.3).

(table removed for copyright reasons)

4.20.2 The!Ceramic!Assemblage!
The ceramic assemblages from phases ENI, ENII, ENIII, and MN, were included in the
database based on the descriptions by Wijnen (1981). Further descriptions by Brinna
Otto (1985) provided additional information (Otto 1985). Although Wijnen has
discussed the assemblage of phase EN I extensively, phases II and III are only
summarised. While the assemblage of phase I is therefore of average quality (rank 2),
those of II and III are of low quality (rank 3).
During phase EN I thin walled vessels were found with mainly closed vessel
forms. Vessels had dark, buff coloured, monochrome surfaces and are occasionally coarse
(with thick walls and coarse temper). Firing temperatures reached around 800°C, and
vessels were made of coils or through pinching from a lump of clay (Wijnen 1981, 24).
The clay contained mainly mineral inclusions of biotite schist. Vessel surfaces
were usually smoothed or burnished. Because of the poor quality of the earliest ceramics
compared to later phases, Wijnen mentions they may represent the initial attempt to
make a ceramic vessel (1981, 34). Throughout this phase, colours become lighter and the
frequency of reduced cores increases indicating better control over firing atmospheres.
Open shapes and holemouth jars appear and there is an increase in the use of ring-bases.
Some vertically pierced lugs or knobs were applied on the shoulder or centre of the
vessel wall. Wijnen (1981) notes that ‘the!characteristics!for!the!beginning!of!the!period!still!
may!be!valid!but!that!towards!the!end!a!certain!regionalism!will!prevent!comparison’
(Wijnen 1981, 34-5).
The transition between phases I and II is thought to be gradual rather than
abrupt, because there is continuity in aspects of the pottery assemblages of both phases,
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but because painted decorations appeared in phase II it was distinguished from the
earlier deposits. Wijnen mentions that the pottery of phase II is of good quality, although
the shapes remain simple (Wijnen 1981, 11).
During Phase ENIII, the quality of the vessels improved significantly in
comparison to the first phase although the painted decorations common to phase II had
disappeared. A limited shape repertoire persists with similar forms as in phase I
(Reingruber 2008, 249).
The transition to MN is gradual, as the monochrome A1 ware (a very fine, thinwalled red ware) seems to have developed directly out of the fine ware of phase III.

4.21

Nea Nikomedeia
Nea Nikomedeia is a Neolithic site in Greek Macedonia, located northwest of

Thessaloniki. Excavations of the lower part of the settlement hill were conducted by
Rodden in 1961, after which larger campaigns were conducted in 1963 and 1964
(Rodden et al. 1962, Wardle 1996). The Early Neolithic occupation of this site is
represented by three settlement phases from which a total of twenty-four square,
freestanding structures were excavated. The earliest settlement phases produced the
remains of eight square huts constructed with posts, reed matts and plastered walls and
clay floors. This house type continued into the second and third phases although the
shape of the houses was rectangular in the last phase.

4.21.1 Chronology!
Although a total of sixteen radiocarbon dates indicate a calibrated date range between
6500 – 5880 BCE, Thissen (2000a) argues that this site was occupied between
6200/6150 and 6090/6060 BCE due to potential old wood effects of some of the
charcoal dates (Thissen 2000a, 194). Because only the material from phase I has been
included in the database, and the ceramic assemblage of this phase is comparable to that
of contemporary phases from Ulucak (e.g. Çilingiroğlu 2009, 447), I decided to adhere to
Thissen’s chronological observations.

4.21.2 The$Ceramic$Assemblage!
The analysis of the ceramics from Neolithic Nea Nikomedeia was conducted by Paraskevi
Yiouni who published macroscopic, quantitative and petrographic analyses in a
monograph (Yiouni 1996a, 1996b, 1996c). Some 140,000 sherds were recovered during
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the excavations at Nea Nikomedeia, of which the majority consisted of plain
monochrome ware. A sample of monochrome sherds (selected through stratified random
sampling), and all of the sherds with impressed, painted, or applied decorations were
studied (Yiouni 1996a, 82-83). Because of the large sample size and because the
variability of wares, fabrics, shapes and other characteristic features of this assemblage
were recorded, this assemblages was considered to be of rank 1.
Nine different fabrics were recorded, mostly using mineral temper of various
kinds (schist, serpentinite, shale, (polycrystalline) quartz, mica, and few organic
inclusions). Ceramics were coil built, and sometimes constructed upon mats, possibly to
enable the rotation of the vessels during the shaping process (Yiouni 1996a, 61). Similar
mat impressions can be found at Hoca Çeşme, Aşağı Pınar, Anzabegovo, and Makri.
Some 73% of the sherds are slipped with a red-brown (46%) or pink (27%) coating.
Surfaces were usually burnished or smoothed. The pottery was probably fired in bonfires
as indicated by mottled surfaces. Firing temperatures probably reached 750°C-800°C
(Yiouni 1996a, 70).
Decorations appear on 4% of the ceramics and include white-on-red or red-on(image removed for copyright reasons)

white paint, plastic applications
and impressions. The assemblage
of shapes includes holemouth
jars, bowls with convex or
straight profiles, dishes and
closed pots (Figure 4.19). Bases
are flat, disc or ring-shaped and
several handle types appear

Figur e 4.19 Summary of forms from Early Neolithic Nea
Nikomedeia (modified by Çilingiroglu 2009, after Yiouni
1996b).

(including tubular lugs, and
vertically pierced knobs).
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Anzabegovo
Anzabegovo is located in the Ovče Polje area, between Veles and Štip, in the

former Yugoslav Republic of Macedonia (Garašanin 1998, Gimbutas 1976). The site was
first excavated in 1960 by the Skopje Museum and Ljublijana University, after which
excavations in the northern part of the site continued by an American-Yugoslavian team
under the direction of Marija Gimbutas and Milutin Garašanin. The American
excavations were published by Marija Gimbutas in a monograph (Gimbutas 1976).
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Gimbutas recognized four main phases that she subdivided in nine levels. Phases Ia, Ib,
and Ic represent the earliest settlement phases, representing the Late Neolithic phase of
Greek Macedonia.

4.22.1 Chronology!
Although the pottery assemblage excavated during the American campaign was
published extensively, the interpretation of the stratigraphy received intense critique by
Milojčić (1978) and Garašanin (1998). Garašanin, who was in charge of the Yugoslav
team that excavated three trenches (schnit II; V; and VII), did not find evidence for a
sub-phase Ic, but found that pottery from Gimbutas’ phase Ic appeared in all levels of
phase I. I therefore do not distinguish between the sub-phases Ia-Ic, but rather combine
these in site-phase ANZ-I.
Furthermore, on the basis of comparative pottery typologies Garašanin
discovered that his phase II was not represented in Gimbutas’ trenches. In her
periodization phase III appears to precede what Garašanin understands to be phase II
material (Garašanin 1998, 30). Unfortunately the results of the Yugoslav excavation have
not been published in great detail. Therefore, in this thesis, the stratigraphy used by
Garašanin will be used, and supplemented by the reordered pottery assemblage of
Gimbutas’ publication (Table 4.11).
Although the radiocarbon dates indicate a start-date for the earliest phase (I)
around 6460, this date is considered to be unlikely (Thissen 2000a, 195). Instead,
Thissen proposes that phase I dates to the first half of the 60th century BCE. The
radiocarbon dates from phase II cover a period between 6210 – 5300 BCE, while the
dates for phase III cover the period between 5710 – 5360 BCE. The start of each daterange has been used to define the chronological date of each site-phase.
Table 4.11 Comparison of chronologies of Gimbutas (1976) and Garašanin (1998) and Kovačevo and
Karanovo, after Thissen (2000a) and the dates from Reingruber and Thissen (2016). These dates are
derived from Gimbutas’ excavation.

(table removed for copyright reasons)

4.22.2 The!Ceramic!Assemblage!
Although the pottery assemblage has been published in a monograph by Gimbutas, and
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many aspects of its assemblage were discussed, it is unclear what the sample size was on
which this information was based. Given that the chronology of thes assemblages is
debated, they were attributed quality rank 2.
The ceramic assemblage of Anzabegovo I includes coarse, medium, and fineware. Coarse-ware was either smoothed or its surface roughened in accordance with the
barbotine surface treatments. Smoothed medium ware with brown, red and grey surface
colours appears alongside thin-walled and polished fine-ware with monochrome, red and
brown surface colours (Garašanin 1998, 31). Gimbutas mentions that in the earliest
phase (Ia in her chronology), pottery was almost devoid of temper. Maroon-slipped and
red-burnished ware was recognized (Gimbutas 1972, 37). Bases are flat, convex, ringshaped or crossed (quatrefoil), and shapes include convex, biconical and s-shaped bowls
and holemouth vessels. Large jars appear in all layers. Decorations include white-on-red
painted patterns, impressions and barbotine (Figure 4.20).
In the second phase, ceramics are of poorer quality compared to the previous
phase (Garašanin 1998, 30). Fine wares are fewer while painted, impressed, and
barbotine decorations persist and channel decorations appear. Fine black burnished ware
appears in phase II as well (Çilingiroğlu 2009, 443). Phases III and IV represent
(image removed for copyright reasons)

developed stages of the
Starčevo culture and the
transitional phase with the
Vinča period. Ceramics include
jars and open and biconical
bowls. Surfaces are red or
cream-slipped, or darkburnished, sometimes with
painted or impresso
decorations, barbotine and

Figur e 4.20 Decorated sherds from Anzabegovo phase I (Ia:
a, b, d. Ic: e) (adapted from Garašanin 1998, 32-33).

4.23

incisions.

Veluška Tumba
Veluška Tumba is a type-site of the Veluška-Porodin group. The tell site is located

on the right bank of the Crna (Erigon) River. The site was excavated by a team under the
direction of D. Simoska and V. Sanev who published a series of preliminary articles in
Macedonian (Simoska and Sanev 1974, 1975). Veluška Tumba’s stratigraphy consists of
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four stratigraphic layers and nine sub-phases and associated pottery sequence (Garašanin
1982, 97).

4.23.1 Chronology!
Three radiocarbon dates place the first phase around a mid-date of 5800±69 BCE (1σ)
(Garašanin 1998), indicating that this phase starts a few centuries after the beginning of
Anzabegovo.

4.23.2 The!Ceramic!Assemblage!
The ceramic attributes included in the database are derived from the descriptions of the
assemblage of Veluška Tumba in Garašanin (1998) and Angeleski (2012). These
publications do not indicate the sample size, and merely give a summary of the attribute
categories in this assemblage. The full range of attributes is therefore probably not
represented, and the quality of this site-phase is therefore of the lowest rank (3). The
ceramics from the Veluška-Porodin group include monochrome plain wares, coarse and
red coloured pottery. Brown, grey and black coloured ceramics are scarce. The
assemblage of shapes includes spherical, biconical dishes, semi-spherical and conical
bowls, some with long-elongated necks, which are typical for the Veluška-Porodin group.
White painted fine ware is present from the beginning of settlement. Other decorations
include barbotine and impressions (Garašanin 1982, 98).

4.24

Blagotin
Blagotin is a multi-phase settlement, covering the Early Neolithic up until the

Iron Age. The site is located on a slope in the village of Poljna, 26km north of Trstenik in
central Serbia (Vuković 2011). Although mention of prehistoric remains was made in the
early twentieth century, excavations started in 1985 by a team of the National Museum
in Kruševac, under the direction of E. Tomić (Tomić 1988). A systematic campaign by the
Faculty of Philosophy in Belgrade followed after which a joint team of the University of
Manitoba, Canada and the Centre of Archaeological Research of the Faculty of
Philosophy – University of Belgrade undertook excavations in 1991. The Neolithic
trenches covered an area of approximately 300m2, in which a plaza with circular building
at its centre, interpreted by the excavator as a shrine, was found. From this central
structure six building phases were recovered, producing anthropomorphic figurines and
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other objects that were interpreted as having a religious place in Blagotin’s Neolithic
society (Vuković 2004).

4.24.1 Chronology!
Although ‘pit dwellings’ (7 and ZM7) date to the intervals 6430–6260 BCE and 6220–
6020 BCE (Thissen 2009), the only extensive publication of the pottery assemblage from
this site focuses on the deposits of structure 03, which date to a later phase. On the basis
of typological parallels this assemblage has been dated to the end of proto-Starčevo II
period in the scheme of Srejović (IC/IIA; approximately 6000 BCE) (Vuković 2004, 116).

4.24.2 The!Ceramic!Assemblage!
The ceramic attributes included in the database were recorded from the descriptions of
Vuković (2004, 2011). Vuković focuses on functional aspects of Neolithic ceramics and
concludes that ceramics were used in food preparation (identified by carbon deposits,
sooting clouds, and traces resulting from non-abrasive processes, traces of stirring) and
the storage of food (identified by abrasion of the rims and necks of vessels where they
would have been covered) (Vuković 2011). She also provides a fully quantified study of
the assemblage from structure 03, indicating that the sample size is more than 15,000
(Vuković 2004). Although this site-phase has not been dated precisely, the variability of
its attributes is most likely well represented due to the large sample size of this
assemblage (rank 1).
Most of the ceramics are tempered with organic material (90%). Ceramics appear
in various tones of red, brown and cream and are usually burnished and occasionally
slipped (30%). Coarse-wares make up 6% of the assemblage, in the form of large pithoi.
Shapes include pots, conical, spherical and hemispherical bowls, oval vessels, amphorae,
pithoi, jars with cylindrical necks, dishes, plates, and square-shaped containers.
Decorations include barbotine, impression (fingernail, pinched), channels, grooves,
incisions, applications and impressed bands. Horizontally pierced lugs and vertically
pierced knobs appear while bases are flat, disc-shaped, ring-shaped and convex (Vuković
2004).
Typological similarities with the shape repertoire of the earliest phases of
Anzabegovo (globular pots and conical bowls), and that of Early/Middle Neolithic
Achilleion (pots with flattened rims and plates) are mentioned (Vuković 2004).
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4.25

Džuljunica Smărdeš
Džuljunica Smărdeš is located in northeastern Bulgaria on a small hill near the

Yantra River, about 20km east of modern Veliko Tarnovo (Krauß et al. 2014). Located in
the area of the Koprivec cultural group (including Koprivec, Orlovec, Pomoštica,
Belyakovetc-Plochite, Hotnitsa Cave, and Poljanica-Platoto), this site represents the
earliest phase of settlement in this region (Elenski 2006). Four Neolithic occupation
phases were distinguished (Elenski 2006).

4.25.1 Chronology!
The earliest occupation is characterized by an early Neolithic building set in the loess
soil. The initial two phases (DS-I and DS-II) have been dated to the interval between
6050-5900 BCE (Krauß et al. 2014). Although the radiocarbon dates of both phases
overlap, the dates of the second phase end slightly later. These phases have been
distinguished from each other on the basis of the presence of white painted sherds in the
second phase, but since excavations at this site are currently ongoing it is unclear how
these phases can be distinguished more accurately. I decided to treat the assemblages of
both phases separately, according to the publications of Elenski (2006) and Krauß et al.
(2014).

4.25.2 The!Ceramic!Assemblage!
The assemblage of this site will be described in detail in chapter 9, through focusing on
the results from the petrographic study of a sample of sherds from the first two
settlement phases of this site (phases I and II). The ceramic assemblage was described on
several occasions in articles published by Elenski (2004, 2006), Krauß et al. (2014b), and
Dzhanfezova et al. (2014). The ceramic attributes included in the database were
recorded from the descriptions and drawings in these articles. Although, as mentioned
above, these assemblages have not yet been fully published, and the sample size of each
assemblage is unclear, I have personally visited the collection of excavated sherds in
Veliko Tarnovo museum, and, having viewed the diagnostic sherds and a sample of the
fine-ware and coarse-ware sherds, I believe I have a good grasp of the variability of these
assemblages as represented in the deposits excavated before 2013. The quality of this
assemblage should therefore be sufficient for comparison (rank 2).
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4.26

Măgura-Buduiasca – Teleor 003
The Neolithic site Măgura-Buduiasca is located in central southern Romania, 7km

north of modern Alexandria and 1km southeast of Măgura village and about 500m east
of the Teleorman River, a tributary of the Lower Danube (Thissen 2012, 5). The site was
discovered in 2001 during a campaign to bring to light the beginning of the Neolithic in
southern Romania (the Southern Romania Archaeological Project (SRAP) by the National
History Museum, the Teleorman County Museum and Cardiff University and directed by
Douglass Bailey and Radian Andreescu (Bailey et al. 2004, Andreescu and Mirea 2008).
In the lowest stratum, which corresponds to the Starčevo-Criş III, and Karanovo I-II
period, the remains of a dwelling with a calcareous floor were excavated (Andreescu and
Mirea 2008, 59). Most objects such as pottery, flint, shells, stones and animal bones were
deposited about 20cm above the floor indicating that the dwelling may have been used
as a refuse pit after abandonment. Three pieces of obsidian (of unspecified origin) were
found in the form of two blades and a scraper.

4.26.1 Chronology!
The occupation of this site started during the first half of the sixth millennium BCE
(probably around 5800) (Table 4.12), as indicated by a series of eight radiocarbon dates
(Reingruber and Thissen 2016).
Table 4.12 Preliminary chronological sequence at Teleor 003 (Thissen 2012, 5).

(table removed for copyright reasons)

4.26.2 The!Ceramic!Assemblage!
Thissen (2012) described the pottery assemblage, excavated from various pit contexts
dating to the Starčevo-Criş period, providing the basis for recording the attributes in the
database part of this study. The sample size of this assemblage amounts to 2,534 sherds
and therefore provides a good idea about the expected variation of attributes at this site
(rank 1).
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Thissen (2012) distinguished two different technological groups; fine-ware and
standard (medium) ware (2012, 7). The clay was probably derived from a single source,
with a homogeneous matrix of quartz, feldspar and siltstone, and tempered with chaff.
Vessels were constructed through coil building. The surfaces of the fine-ware sherds were
slipped with a red clay solution and carefully burnished. In some cases, vessel bodies
were decorated with barbotine, while the area immediately below the rim was carefully
burnished. When ceramics were painted, the decoration was applied prior to burnishing.
Nail and finger impressions, pinching, (finger impressed) applications, and incisions also
appear.
Vessels were fired in reducing atmospheres as indicated by the sharpness of the
zonation between the black cores with buff-coloured margins (Thissen 2012, 10).
Standard ware refers to vessels with reddish-brown surface colours and dark cores.
Standard ware was occasionally covered with a diluted clay slip (Thissen 2012, 8). The
spectrum of shapes includes s-profile, in-turned (biconical), and hemispherical bowls,
holemouth, collared, and spherical pots, goblets with or without pedestals, (carinated)
dishes, basins, thick-walled, large-sized vessels, jars, sieves, and miniature vessels
(Thissen 2012, 14-15). Flat, quatrefoil, or ring-bases appear and vertically pierced knobs
are common (Figure 4.21).

(image removed for copyright reasons)

Figure 4.21 Selection of shapes from Măgura (Starčevo-Criş phase) (Thissen 2012, 27-39).

4.27

Ovčarovo-Gorata
Ovčarovo-Gorata is a Neolithic site of the Koprivec group, located near Veliko

Tarnovo. The site was excavated from 1974 to 1979 by a team from the Tărgovište
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Regional Museum of History under the direction of Ilka Angelova. The preliminary
results were published on several occasions (Todorova 1986, Angelova and Bin 1988)
but a complete monograph was only recently published by Railo Krauß (Krauß 2014).
Krauß (2014) published the ceramic assemblage after a documentation campaign that
took place in 2006. Due to the difficulties with reconstructing the stratigraphic contexts
of the materials, four settlement horizons were recorded and described together (Krauß
2014).

4.27.1 Chronology!
The stratigraphy of Ovčarovo-Gorata consists of four settlement phases, the oldest of
which is represented by phase I, dating to the interval between 5810-5370 BCE on the
basis of seven radiocarbon dates (Krauß 2014, 282-3). However, because Krauß does not
distinguish between the assemblages of these phases it is likely that elements appear that
relate to occupation of this site dating to well into the fifth millennium BCE.

4.27.2 The!Ceramic!Assemblage!

(image removed for copyright reasons)

Although the quality of the
publication of the ceramic
assemblage is good, and the
sample size is large, the wide
date-range attributed to the
phases prohibits accurate intersite comparisons. The ceramic
assemblage is therefore
considered to be of medium
quality for the objectives of
this research (rank 2).
The ceramic
assemblage includes darkbrown, dark-red, red, black
and grey wares, with organic
and mineral temper (Krauß
2014). Surfaces were
smoothed, roughened,
polished or untreated. The
spectrum of shapes includes

!

Figur e 4.22 Selection of shapes from Ovčarovo-Gorata
(adapted from Krauß 2014, 54-56).
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tall pots, jugs with conical, cylindrical, or narrow necks, oval shapes, bowls and cups on
pedestals or quatrefoil bases (Figure 4.22). Decoration types recorded include
channelling, incisions, impressions, excisions, applications and relief decorations, fluting
decorations and dark coloured paint (Krauß 2014, Plate 40). The ceramic assemblage
displays typical features of the Karanovo II culture with fluting decorations and
cylindrical or tulip-shaped vases, cups on pedestals and horned handles. Bands impressed
with fingertips are also characteristic of this period and appear all over the southeastern
Balkans (also in Starčevo-Criş sites).

4.28

Conclusions
This chapter has discussed the chronology and main characteristics of the

published ceramic assemblages from each of these site-phases. The chronological basis
for comparing such assemblages is in this case provided by the approximate chronologies
described above. An overview of the chronological context of each site-phase described in
this chapter is provided in Figure 4.23.
In the following chapters I will use statistical methods to measure the similarity
between these site-phases on the basis of ceramic attributes. To compare site-phases that
are contemporary, I will compare groups of contemporary site-phases that relate to 200year time-intervals (Table 4.13, Figure 4.23). Site-phases will be included in the intervals
that roughly correspond to their date-range. Because the (potential) duration of sitephases varies, some of them have been included in multiple time-intervals. In other
cases, site-phases from the same site rapidly follow each other within the 200 years of
the interval. Although sometimes site-phases from the same site can therefore be
included in the same interval, I decided to divide them in order to analyse the spatial
distribution of similarities. However, to account for the overlap in the duration of sitephases, it was decided to use overlapping intervals (e.g. 6600-6400, 6500-6300, 64006200, etc.).
The first phase of Çatalhöyük has been included in the first interval, even though
its assemblage may predate 6600 BCE. However, to assess its possible ancestral
relationships to the other site-phases it was decided to include it into this first timeinterval. Furthermore, because some of the analyses in the following chapters define the
difference between separate ‘expansion phases’ (e.g. into the Aegean and into the
Balkans), these time-intervals were further grouped to assess the coherence between the
site-phases corresponding to these expansion events. The initial expansion has been
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correlated to intervals 1-4, while the Balkan expansion should relate to intervals 5-6.
Intervals 7-8 and 9-10 correspond to the period after migration, and will be studied to
assess the influence of post-expansion interaction on the similarity between ceramic
assemblages.
Table 4.13 Groups of contemporary site-phases discussed in this chapter.

Interval!1.!6600R
6400!BCE
BarcınHöyükVIe
Bademağacı ENI
Sesklo I
Argissa ENI
Çatalhöyük ET

Interval!2.!6500R
6300!BCE
Sesklo I
Bademağacı ENII
BarcınHöyükVId
Çukuriçi IX
Argissa ENI
Çatalhöyük MT

Interval!3.!!
6400R6200!BCE
Hoca Çeşme IV
Ulucak Vb
Argissa ENI
Sesklo I
Knossos EN
Çukuriçi IX
Çatalhöyük MT
Bademağacı ENII
BarcınHöyükVId
Uğurlu V

Interval!4.!6300R
6100!BCE
Menteşe 3
Kuruçay 13
Knossos EN
Ulucak Va
Argissa ENII
Sesklo II/III
Hoca Çeşme IV
Nea Nikomedeia I
Uğurlu V
Aktopraklık C

Interval!6.!6100R
5900!BCE
Ulucak 4 (early)
Çukuriçi VIII
Ilıpınar X
Argissa ENIII
Džuljunica II
Anzabegovo I
Sesklo III
Blagotin
Hoca Çeşme III
Kovačevo Ia
Franchthi I
Veluška Tumba I
Kuruçay 12-8
Aktopraklık C

Interval!7.!6000R
5800!BCE
Ulucak 4 (early)
Ilıpınar IX
Veluška Tumba I
Argissa ENIII
Džuljunica II
Anzabegovo I
Sesklo III
Aşağı Pınar 7
Karanovo I
Uğurlu IV
Franchthi I
Aktopraklık C
Çukuriçi VIII

Interval!8.!!
5900R5700!BCE
Ilıpınar VIII
Ulucak 4 (late)
Karanovo I
Uğurlu IV
Knossos MN
Franchthi I
Argissa MN
Cyclops’ Cave MN
Măgura (Teleor 3)
Hoca Çeşme II
Anzabegovo II
Aşağı Pınar 7

Interval!9.!5800R
5600!BCE
Franchthi II
Aşağı Pınar 6
Karanovo II
Knossos MN
Argissa MN
Cyclops’ Cave MN
Ilıpınar VII
Măgura (Teleor 3)
Hoca Çeşme II
Anzabegovo II
Makri I
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Interval!5.!6200R
6000!BCE!
Kuruçay 12-8
Menteşe 3
Ulucak Va
Nea Nikomedei I
Knossos EN
Blagotin
Hoca Çeşme III
Džuljunica I
Kovačevo Ia
Argissa ENII
Aktopraklık C
Sesklo II/III
Franchthi I
Interval!10.!5700R
5500!BCE!
Uğurlu III
Anzabegovo III
Makri II
Ovčarovo I
Franchthi II
Aşağı Pınar 6
Karanovo II
Knossos MN

Figur e 4.23 Chronological sequence of the site-phases in the sample discussed in this chapter.!
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5.
Methodology

5.1

Introduction

The aim of this chapter is to discuss and test the methods used to define the
similarity between a sample of ceramic assemblages from western Anatolia and
southeastern Europe, dating to the period between 6600-5500 BCE, and to present a
preliminary assessment of the value of different attribute categories to study cultural
transmission.
Using the theoretical framework of evolutionary archaeology, scholars of cultural
transmission have applied statistical techniques to characterize patterns of population
variation to measure similarity in cultural datasets (Ross et al. 2013, 2). To calculate the
variation between cultural assemblages, such studies compare the ‘cultural units’ which
comprise these assemblages. According to Eerkens and Lipo, ‘[…]!cultural!units!represent!
any!measurable!units!that!we!can!delineate!within!the!suite!of!cultural!variation!that!displays!
heritable!continuity,!measured!as!a!greater!than!random!degree!of!coherence!of!information!
traced!through!time!and!across!space’ (2005, 318). Variation can be recognised in a range
of physical characteristics (in this case as recognised on/in Neolithic ceramics), more
commonly referred to as attributes, in the case of ceramics. An attribute ‘is!a!property,!
characteristic,!or!feature!of!an!entity,!typically!one!of!material,!technique,!style,!or!
morphology’![Rice 2015, 220] that reflects ‘community wide standards’ e.g. (Ibid., 221)
that relate to their style, function, or technology.
To define cultural similarity between site-phases, ceramics are compared on the
basis of shared attributes. Rather than studying the transmission of ideas, preferences
and practices between individuals, the statistical methods used will recover the similarity
between the ceramic assemblages described in the previous chapter. Following Mills et
al. (2013), the degree of similarity between ceramic assemblages can be used as an
indication of ‘the!most!frequently!activated!social!relationships!among!settlements’ (Ibid.
5785). Patterns of ceramic assemblage similarity will therefore be used to discuss the
location and timing of such relationships.
Although similarity patterns may reveal the strongest relationships in a sample, to
distinguish whether such relationships are the result of population movement, the local
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transmission of technological information, shared ideology, or the active signalling of
social boundaries, some problems need to be addressed.
The attributes studied in this thesis are defined on the basis of visible physical
aspects of ceramic assemblages. Because these have been found to reappear across the
sample they may have been transmitted, either deliberately or unconsciously. These
physical features are recognisable as ‘malleable and highly visible’ aspects of ceramics
(e.g. Gokee 2014) and therefore considered here as ‘stylistic’. Stylistic attributes are
those attributes that vary within functionally similar categories (such as handle type,
base type, surface colour, etc.). Such attributes, or attribute states, are commonly used in
studies to investigate cultural transmission because they are potentially ideational and
therefore can be copied like ‘ideas’ both among the users of ceramics and among their
producers.
Less visible attributes, such as temper and colour of the break, are less likely to be
transmitted in this way. In theory, we may be dealing with different or parallel
‘transmission networks’, corresponding both to the transmission of ideas passed on
through interaction between producers of ceramics, and to ideas corresponding to the
demand of the users of ceramics (e.g. Gallay 2007). Attributes that are usually hidden
from view, such as those relating to the production process, are more likely to be
transmitted locally or regionally, as those transmissions are likely to involve extended
periods of interaction between potters (Gosselain 1992, 2000). It is therefore possible
that technological attributes are distributed differently through space from those that
relate to concepts concerning the appearance or function of vessels.
Chapters 8 and 9 will discuss this possibility in more detail, comparing patterns
in the similarity of visible attributes generated in chapters 6 and 7 to the results of a
petrographic analysis of a sample of ceramic sherds from a number of site-phases.
Comparing similarity on these different scales may provide a new perspective on the way
patterns in the similarity of ceramic assemblages are formed, either through copying or
vertical transmission.

5.1.1

Definition!of!the!Attributes!

The attribute system includes attributes relating to decorations, surface treatments,
handle, base, and rim types, information about surface colour, and vessel shapes. This
system was largely modelled on the classification systems of van As and Wijnen (1995),
Thissen (2001), and Çilingiroğlu (2009). I compared, combined and expanded their
systems to include shapes, techniques and decorations encountered in the wider research
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area. A more accurate description of the individual attributes can be found in appendix I,
but this section will discuss how the attributes were defined.
Ceramic attributes were classified during museum and collection visits12, and
through taking into account the available literature (discussed in chapter 4). The visits to
collections of Neolithic ceramics from across western Anatolia and the Balkans helped me
to recognise the surface treatments, types of decorations, vessel shapes, and
technological elements (such as firing methods) that were common in the research area
during the Neolithic/Early Chalcolithic. Because different terminologies have been used
in Anatolia, the Aegean and the Balkans to describe cultural assemblages, and because of
general differences in the research approaches and traditions of these regions (M.
Özdoğan 2011b, 21), I studied and compared ceramic assemblages through hands-on
research and training by specialists Laurens Thissen, Çiler Çilingiroğlu, and Barbara
Horejs.
The aim of this period of research was to define ‘ideational’ units (Eerkens and
Lipo 2005, 318) relating to information transmitted during social interactions. Such
classes are categorical units of the physical characteristics of a ceramic vessel, which
were recorded in a presence-absence system. Each ‘attribute state’ was treated as a
separate unit, and weighed equally in the analysis. For example, when a ceramic vessel
has white paint on a red surface, the attributes ‘white paint’, ‘red’ (surface colour), and
‘white-on-red’ decoration were recorded. Although some attributes are therefore
composed of separate ‘ideational units’, given that each of those is considered ‘highly
visible and malleable’ in their own right, they should be equally prone to copying
independently from one another, regardless of the variation in complexity of the
production process of these attributes. However, as some assemblages are better
preserved, or have a higher sample size, it is likely that these assemblages have a higher

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
12

In this context, I visited collections of ceramics from Sesklo, Knossos, and Karanovo in the
depot of the Institute of Archaeology, UCL (with the help of Rachel Sparks), the collection of
ceramics from Hacılar in the Ashmolean Museum in Oxford (with the help of Paul Collins),
the ceramics excavated at Blagotin in the University of Belgrade (with the help of Sofija
Stefanović); Karanovo and Kapitan Dimitrievo (with the help of Vasil Nikolov); Galabnik in
the Museum of Pernik (with the help of Aneta Bakamska); Džuljunica-Smărdeš in the
Museum of Veliko Tarnovo (with the help of Nedko Elenski and Raiko Krauß); a sample
collection of sherds from Fikirtepe, Pendik, Ilıpınar, Aşağı Pınar and Hoca Çeşme in the
University of Istanbul (with the help of Necmi Karul and Mehmet Özdoğan), the collection of
ceramics from Barcın Höyük in the depot of the Barcın Höyük excavation in Yenişehir (with
the help of Fokke Gerritsen, Rana Özbal and Laurens Thissen), the ceramics from Çukuriçi
Höyük in the depot in Selçuk (with the help of Barbara Horejs), the sample of ceramics from
Ulucak published in Çilingiroğlu 2012 in the stores of Ege University in Izmir (with the help
of Çiler Çilingiroğlu), and the ceramic collection of Knossos in the Villa Ariadne, Knossos
(with the help of Todd Whitelaw). I am grateful to all of these scholars for their help and
support.
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number of rare variants. Section 5.2 will discuss in more detail to what extent sample
size variation may influence patterns of similarity.

5.1.2

Vessel!Shapes!

Neolithic ceramics were hand-made, usually coil-built, and in most cases produced
locally, leading to variation between assemblages that may not necessarily be deliberate
or the result of transmission. In order to recognise variation within similar general types
(e.g. pots, bowls, jars, etc.) that may relate to culturally transmitted information, I
decided to distinguish between characteristic geometrical properties of vessels (e.g.
inflection of the vessel body, location of the largest diameter, etc.) as well as the size and
the proportions of vessel shapes. The definition of vessel type was based on measuring
the ratio of the height to maximum diameter (e.g. Rice 2015), described in more detail in
appendix I, and these types were further distinguished on the basis of their dimensions
(size of the rim diameter: <9cm, 9-20cm, >20cm, following the classification system of
Çilingiroğlu (2009)), and characteristic geometrical features in the shape. The different
classes of dimensions used to distinguish small, medium or large vessels are largely
arbitrary (Çilingiroğlu’s 2009, 93) and were defined to indicate the difference between
large or medium sized bowls from Ulucak. I decided to adhere to these pre-established
categories to contribute to the comparability of studies of Neolithic ceramics in this
research area.
Morphological variation among vessels with the same dimensions and
proportions may in theory be ‘isochrestic’ or prone to biased transmission. The variability
recognised in the vessel shapes would not always impose restrictions on their intended
function or affordances, and could therefore sometimes be considered ‘stylistic’.
However, due to the fact that vessel shape categories seem to reappear across the
research area (Figures 5.1 and 5.2), it is likely that vessel shapes were selected for
different reasons than their ‘stylistic’ appearance alone.
Figure 5.1 and 5.2, and Tables 5.1-5.4 show that the same shape categories
reappear in each time-period, in each research area. They are therefore widespread, and
likely not indicative of transmission. Rather, it seems that these regions use the same
shape categories, perhaps for reasons that relate to their general function rather than
their appearance. While acknowledging that vessel shape is not necessarily indicative of
vessel function, shapes may restrict their suitability for a given task. As noted by O’Brien
and Holland (1990), the smaller the difference in performance characteristics between
traits for a given function, the more likely it will be that they are selectively neutral.
Section 5.3 will discuss if the variation observed between these shapes of the same broad

!

139!

category is ‘stylistic’ rather than functional, through comparing their spatial distribution
to that of ‘stylistic’ attributes (decorations, surface treatments, handle, base and rimtypes).

Figur e 5.1 Frequency of ‘present’ vessel shapes in intervals 1-4 (above) and 5-6 (below) in each region.

!
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Figur e 5.2 Frequency of ‘present’ vessel shapes in intervals 7-8 (above) and 9-10 (below) in each region.
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Table 5.1 Vessel shape categories in each region in intervals 1-4.

Region!

Anatolia!

Greece!

Thrace!

L Bowls

X

X

M Bowls

X

X

X

Jars

X

X

X

Pots

X

X

X

S Pots

X

X

Cups/beakers

X

Plates/dishes/trays

X

S Bowls

X
X

Table 5.2 Vessel shape categories in each region in intervals 5-6.

Region!

! Anatolia!

Greece!

Thrace!

Balkans!

L Bowls

X

X

X

M Bowls

X

X

X

X

S Bowls

X

Jars

X

X

X

X

Pots

X

X

X

X

S Pots

X

X

Cups/beakers

X

X

X

X

Plates/dishes/trays

X

X

X

X

X

Table 5.3 Vessel shape categories in each region in intervals 7-8.

Region!

Anatolia!

Greece!

Thrace!

Balkans!

L Bowls

X

X

X

X

M Bowls

X

X

X

X

S Bowls

X

Jars

X

X

X

X

Pots

X

X

X

X

S Pots

X

X

Cups/beakers

X

X

X

X

Plates/dishes/trays

X

X

X

X

X

Table 5.4 Vessel shape categories in each region in intervals 9-10.

Region!

Anatolia!

L Bowls

!

Greece!

Thrace!

Balkans!

X

X

X

X

X

X

M Bowls

X

S Bowls

X

Jars

X

X

X

X

Pots

X

X

X

X

S Pots

X

X

X

X

Cups/beakers

X

X

X

X

Plates/dishes/trays

X

X

X

X
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5.2

Defining Ceramic Assemblage Similarity

!

The descriptive system of Neolithic pottery attributes was created in a Microsoft

Access database (Figure 3.3) that links the presence of attributes to each occupation
phase at a sample of Neolithic sites. I defined a relative chronology (in chapter 4) that
compares contemporary ‘site-phases’. The occasional instances of multi-level site-phases
have been mentioned in chapter 4.
The sequence of ‘presences’ relating to each site-phase was converted to a binary
table that can be used in a variety of statistical methods. In this thesis, I used the Jaccard
index to define the ‘cultural distance’ between each pair of site-phases, based on different
sets of attributes (see below).

Figure 5.3 Relationship report of tables in the database; the tables are linked through Site IDs and
phasecodes.

5.2.1

The!Influence!of!Sample!Size!Variation!on!Similarity!Relationships!

The Jaccard index calculates a dissimilarity value on the basis of the relative number of
shared presences between pairs of rows in a binary data table. This method calculates a
number between 0 and 1, where 0 represents complete similarity and 1 indicates no
similarity (Hodson 1977, 1990), using only the shared present attributes, while ignoring
the absent data in a given pairwise comparison (Shennan 1997, 228). The Jaccard index
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is therefore a useful measure to understand the similarity between datasets that have
been affected by factors like taphonomic processes or other complications, such as
partially excavated sites, incomplete publications, differing research foci, discard
patterns, etc.
The variability in the sample sizes of ceramic assemblages, caused by such
factors, potentially affects the number of rare variants observed and recorded in each
site-phase (Kintigh 1984, Whitelaw 1992). Variability in the diversity of attributes in
each assemblage may in turn influence the number of shared matches between ceramic
assemblages, influencing the compositional similarity of assemblages that can be
recovered with the Jaccard index (Chao et al. 2005). Overestimation of dissimilarity can
occur when rare variants appear in only one of the compared assemblages, while
dissimilarity may be underestimated when similar assemblages contain numerous rare
variants (Ibid., 2005, 149). Given that some attributes are more abundant than others, it
is more likely that these abundant attributes will be recorded when sample sizes are
small, but the significance of this possibility, and its effect on the Jaccard dissimilarity
value calculated on the basis of binary information, is not yet clear.
The effects of sample size variation on Jaccard dissimilarity can, however, be
explored further. Using a fully quantified dataset of ceramic attributes, which has been
provided by Çilingiroğlu (2009) for the ceramic assemblage from Ulucak, it is possible to
model the number of occurrences of similar attributes in a randomly generated sample.
To do this, the count data of a range of 46 attributes in the Neolithic site-phases (UL-Vb,
UL-Va, UL-IV (early), UL-IV (late)) were used, providing an example of the proportions
of attributes behind the recorded presence-absence data.
For each site-phase, random numbers were generated that ranged between 0 and
the total number of occurrences of attributes in each phase (in phase Vb there are 752
observations, in phase Va there are 772 observations, in phase IV (early) there are 1285
observations, and in phase IV (late) there are 3469 observations). A sequence of the
number of occurrences of each of the 46 attributes in Ulucak’s assemblage was used to
define the attribute encountered by the model (e.g. attribute 1: 0-10, attribute 2: 11-13,
…, attribute 46: 769-772).
Random numbers were generated 50, 100, 150, 200, 300, 500, or 1000 times,
representing the different sample sizes. Each randomly generated number falls into an
interval corresponding to the observed occurrences of each attribute and therefore the
larger the interval (or the number of attributes in the actual assemblage), the higher the
likelihood it will be retrieved in the modelled assemblages. The modelled assemblages
were subsequently transformed into a binary sequence that can be compared using the
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Jaccard index. This procedure was repeated five times for each sample size category for
the four different site-phases at Ulucak, creating a binary table with modelled and
observed ceramic assemblages.
To test the effect of the variability in sample size on the similarity between sitephases, the pairwise distance between each row was calculated using the Jaccard index,
and visualised through multidimensional scaling. Multidimensional scaling (MDS) is a
multivariate method that can be used to visualise the similarity between objects of study.
MDS transforms the pairwise values in a distance matrix into a list of coordinates that
can be plotted in two- or three-dimensional space (Shennan 1988, 348). The MDS plot in
Figure 5.4 shows the distance between each of the simulated site-phases and the real
site-phases. The simulations based on the count data of Ulucak Vb are represented in red,
those of Va in yellow, those of IV (early) in green, and those in IV (late) in blue. The sitephase names in black represent the location of the site-phases calculated from the
presences of the 46 attributes based on the total assemblage size from Çilingiroğlu
(2009).
A second MDS plot was made using binary sequences of the modelled site-phases,
and those of the rest of the site-phases studied in this thesis (based on the 46 attributes)
to study if sample size variation disturbs the pattern of relationships between Ulucak and
the other site-phases (Figure 5.5). The simulated assemblages on the basis of the data of
phase Vb do not overlap with the other site-phases while there is some overlap between
phases Va and IV (early). Phases IV (early) and IV (late) are generally quite similar.
Because the distances between the modelled site-phases with a low sample size
and the real site-phases (in grey) are great, sample size variation seems to influence the
accuracy of site-phases quite significantly. Although accuracy of the location
of each site-phase fluctuates, probably (to some extent) the result of sample size
variation, the overall relationships between site-phases are maintained (Figure 5.5).
Because I am interested in the general pattern of relationships rather than the accuracy
of the location of each site-phase, this pattern is reassuring.!
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Figure 5.4 MDS plot of the simulated and actual presences of 46 attributes from Ulucak phases Vb, Va,
Early4 and Late4. The stress-value (bottom right of the plot) indicates the distortion involved in
configuring the Jaccard similarity matrix in two dimensions. The smaller the stress value, the better the
representation. The iterations indicate the point at which the stress value improves by less than 0.001
relative to the previous iteration.

Regardless of the sample size of these modelled assemblages, there is more variation
between the site-phases relating to Ulucak and all other site-phases, than between the
modelled site-phases from Ulucak alone. Again, this observation suggests that the general
relationships between site-phases from different sites may not be affected to the extent
that the order of the site-phases in the MDS plot is completely unreliable. It is therefore
likely that site-phases with a low sample size (<100) introduce noise to the dataset,
rather than disturbing the overall pattern of relationships between the site-phases. !
The relationship between sample size variation between different sites and the
overall pattern of relationships could in principle be studied in more detail with a
dataset of contemporary site-phases that provide comparable quantitative information.
Because it has not been possible to retrieve such information from the sample discussed
in this thesis, and it would require the establishment of a new database of fully
quantified assemblages, this must remain a suggestion for future research.!Therefore, the
observed relationships should be approached with relative caution. The information
about the quality of the site-phase data presented in the previous chapter can be helpful
to suggest possible biases in the dataset, and will be considered in the following chapters.!
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Figure 5.5 MDS plot of the simulated and actual presences of 46 attributes from Ulucak phases Vb, Va,
Early4 and Late4, and all the other site-phases studied in this thesis (in grey).

5.3

Style, Shape and the Transmission of Ideas

The matrix of similarity values can be used to explore whether, in general, the
similarity between ceramic assemblages corresponds to the geographical distance
between them. As described in section 3.3.2, although the influence of inter-cultural
contact on the similarity of ceramic assemblages is not straightforward (Collard et al.
2006), increasing spatial distance is likely to reduce the likelihood that cultural traits are
transmitted between communities (Ross et al. 2013, 5, Crema et al. 2014), a notion
similar to what biologists refer to as ‘isolation by distance’ (Borgerhoff Mulder et al.
2006, Shennan et al. 2015). We can test for the effects of isolation by distance through
measuring the correlation between the Jaccard distance matrix and a matrix of the
geographical distances between site-phases. The Mantel test is a statistical method that
can calculate the correspondence between two matrices and test it for statistical
significance (Mantel 1967). Variations in the Mantel score indicate variations in the
goodness-of-fit, for example between Jaccard distance and geographic distance. A score
of 1 indicates that there is a perfect correlation between the two matrices, while 0
indicates that there is no correlation between the Jaccard distance and spatial distance.
In the context of the discussion above about the possibility that some categories
of attributes are transmitted in different ways than others, we can test for the effect of
isolation by distance on separate attribute categories. Because the vessel shapes in the
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database are defined on the basis of variation that is more detailed than general ‘types’
(e.g. bowls, jars, cups, etc.), and therefore may represent variation that corresponds to
the visual style of ceramics, their general spatial behaviour might be similar.
However, the variation between geometrical properties of vessels may equally
correspond to non-stylistic preferences, such as a specific function, idea, technological
habit or learned motor skill that may be less likely to have been transmitted between
neighbouring communities. To be certain of the role of the defined categories of vessel
shapes, a more in-depth analysis of pottery residues, or the context of certain shapes is
required, both of which are beyond the scope of this research. To understand on a more
basic level if vessel shapes are indeed transmitted in similar ways as ‘highly visible, and
malleable attributes’ (e.g. Gokee 2014), relating to decorations, surface treatments and
‘stylistic’ shape elements such as handle, base, and rim types, it is informative to compare
their correlation with geographic distance.

5.3.1

The!SpatioRTemporal!Distribution!of!Style!and!Vessel!Shapes!

To compare the correlation over time between similarity on the basis of vessel shapes
and geographic distance, and stylistic attributes and geographic distance, I divided the
time-intervals discussed in the previous chapter (Table 4.13) into four groups and
divided the attributes of the site-phases in these groups corresponding to ‘vessel shapes’
and ‘stylistic attributes’. The four groups relate to the beginning of ceramic production in
the Aegean and western Anatolia (the Late Neolithic of western Anatolia, Early Neolithic
in Greece: intervals 1-4, 6600-6100 BCE), the first appearance of Neolithic sites in the
Balkans (corresponding to proto-Starčevo settlements, the later Early Neolithic in Greece,
the Early Chalcolithic in western Anatolia: intervals 5-6, 6200-5900 BCE), the period in
which the number of sites in the Balkans expands (Starčevo-Criş, Greek Middle Neolithic:
intervals 7-8, 6000-5700 BCE), and after (Karanovo II, later Middle Neolithic in Greece:
intervals 9-10, 5800-5500 BCE). This analysis initially aims at understanding the
distribution of different data categories (vessel shapes and stylistic attributes) to define if
either one of these categories is more appropriate to discuss cultural transmission and
can also be informative about changing patterns of transmission over time (discussed in
chapter 6).
To calculate the distance between each pair of site-phases, the package fossil in R
statistical software (Vavrek 2011) was used. The algorithm used calculates Euclidean
great circle distance between sites, while not taking into account the cost and extra
length involved in travelling on different terrains or large bodies of water such as the
Aegean Sea. The results of the Mantel test of the correlation between geographic
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distance and similarity on the basis of vessel shapes and stylistic attributes is indicated in
Table 5.5.!
!
Table 5.5 Mantel r² values of the correlation between geographic distance, and Jaccard distance based
on the presence of stylistic attributes (above) and vessel shapes (below).
!

Interval (BCE)
Variables
Jaccard distance (style) ~
geography
Jaccard distance (shape) ~
geography

6600-6100
r² - p-value
0.036 – 0.024

6200-5900
r² - p-value
0.123 – 0.001

6000-5700
r² - p-value
0.143 – 0.001

5800-5500
r² - p-value
0.181 – 0.001

0.001 – 0.646

0.02 – 0.04

0.007 – 0.139

0.029 – 0.093

There is a better correlation between ‘stylistic’ attributes and geography through time
while the Mantel scores relating to the correlation between geography and Jaccard
similarity on the basis of present vessel shapes produces low r² values, and all accept for
the intervals 5-6 have a p-value higher than 0.05. This low correlation between Jaccard
distance (based on present vessel shapes) and geography may be the result of the
possibility that similar shapes were used across the region, and therefore do not correlate
with distance.

5.3.2

Discussion!

This low correlation between vessel shapes and distance may partly be the result of the
possibility that similar vessel shape categories are used across the research area, while
more unique vessel shape categories are not transmitted (or do not affect the trend
significantly). Although vessel shapes reoccur at contemporary sites, suggesting that
certain shapes such as oval bowls and tulip-shaped vessels are transmitted horizontally
between groups, other shapes such as pots of varying dimensions, dishes and convex
bowls occur across the research area without being indicative of a social relationship
between sites. The relatively low number of matches, which may be due to the fact that
too much variation was taken into account, is illustrated by the average Jaccard distance
values of each time-interval, which is much higher for the vessel shape assemblages
(indicating lower similarity).
Figure 5.6 shows that the poor correlation between similarity on the basis of
vessel shapes and geography is sometimes the result of a complete mismatch between the
site-phases (a dissimilarity score of 1). In the figure, each pair of site-phases is
represented by a dot, indicating the value of the ‘cultural’ Jaccard distance, and
geographic distance between them. In intervals 1-4 the frequency of complete
mismatches among the vessel shape assemblages is 11.4% with an average Jaccard score
of 0.848, while the frequency of complete mismatches among the style assemblages is
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0% with the average Jaccard score of 0.642. The number of complete mismatches among
the vessel shapes is particularly high in the first interval, which can be explained by the
relatively low number of reconstructed vessel shapes per site-phase in this period (Table
5.6). !
In interval 5-6 the frequency of complete mismatches among the vessel shape
assemblages is 5.2% with an average Jaccard score of 0.804, while the frequency of
complete mismatches among the style assemblages is 0% with an average Jaccard score
of 0.5862277.
In intervals 7-8 the frequency of complete mismatches is among the shape
assemblages is 5.7% accompanied by an average Jaccard score of 0.843, while the
frequency of complete mismatches among the style assemblage is 0%, the average
Jaccard score being 0.6.
In the intervals 9-10, the frequency of complete mismatches among the shape
assemblage is 7.5% and the average Jaccard score is 0.825, while the frequency of
complete mismatches among the style assemblage is 0% and the average Jaccard score is
0.607.
Because site-phases generally have a much lower number of present vessel shapes
(Table 5.6) than ‘stylistic’ attributes, the chance of a complete mismatch is higher, even
though the site-phases may be using the same broader shape category. These mismatches
are therefore not indicative of the different potential functions of ceramic assemblages.
Furthermore, because I initially categorised vessel shapes on the basis of variation in
geometrical characteristics, which may be isochrestic, stylistic or functional, the ‘matches’
may correspond to different and overlapping information.
Most site-phases used a similar assemblage of broad shape categories, which may
relate to the idea that ceramics were used for similar tasks. Because these categories are
widespread, they are not informative about transmission. Although it is unclear why
these shape categories were widespread, and what they were used for, it is likely that
similar shapes evolved independently, to meet their use as container.
In some cases similar shapes were used for different tasks; for example at Barcın
Höyük, Neolithic pottery could successfully be associated with cooking practices (in
particular cooking over direct heat instead of through cooking stones, see chapter 8),
while vessel shapes (s-profile bowls) are broadly similar to contemporary sites in areas
where no indication was found that ceramics were used for cooking (e.g. in the Izmir
Region or Greece). Whether such shapes were transmitted or part of a more general
understanding of how vessel should be made is unclear, but their wide distribution
indicates that they will not be particularly informative to study patterns of interaction.
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Table 5.6 Number of present shapes and other attributes per site-phase, site-phases are in approximate
chronological order. For site phase-codes, see Table 6.2)

Phasecode
CH-ET
BAR-VIe
BM-ENI
CH-MT
SES-I
BM-ENII
BAR-VId
Cuho-IX
HC-IV
UL-Vb
AK-C
ARG-ENI
KN-EN
MEN-3
KUR-13
NEA-I
UG-V
UL-Va
ARG-ENII
SES-II/III
KO-Ia
Cuho-VIII
KUR-12-8
DS-I
BLA-SC
HC-III
SES-III
ANZ-I

shape
(n=45)
2
1
6
9
9
16
4
5
10
8
19
5
7
7
4
13
1
6
7
9
5
3
31
8
16
8
9
10

other
(n=103)
18
17
23
37
27
41
26
45
33
27
42
23
45
39
27
51
18
38
31
27
28
35
58
45
49
33
27
45

Phasecode
DS-II
ARG-ENIII
IL-X
VT-EN
UL-early4
FCP-1
UG-IV
IL-IX
KA-I
IL-VII
UL-late4
AP-7
IL-VIII
ANZ-II
HC-II
MAG-SC
IL-VI
ARG-MN
CC-MN
KN-MN
KA-II
AP-6
FCP-2
MAK-I
OG-I
MAK-II
ANZ-III
UG-III

shape
(n=45)
10
3
13
7
7
6
3
12
13
9
12
7
10
10
6
15
12
4
13
11
18
9
16
8
13
15
5
7

other
(n=103)
48
30
31
26
43
35
34
40
37
37
51
41
37
40
31
38
34
29
52
50
37
33
43
24
42
29
33
25

In other cases, pottery vessel shapes seem to be stylistic (e.g. tulip-shaped jars common
in the Karanovo culture, oval bowls and jars common in western Anatolia). Although it is
likely that such shapes are part of a stylistic tradition, and therefore could have been
transmitted in a similar way as the ‘stylistic attributes’, their distribution does not seem to
have affected the general pattern.
Another possibility that may have led to the low correlation between vessel shape
similarity and geographic distance is the fact that the preservation of the shape
assemblages is often low, resulting in a lower overall Jaccard score compared to the
‘stylistic’ attributes.
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Figure 5.6 Correlation of pairwise Jaccard distance based on vessel shapes and pairwise geographical
distance of each group of intervals.

5.3.3

Conclusion!

It is likely that the stylistic attributes are more useful to study transmission because the
attributes are structured by distance, which in turn influences the likelihood of
interaction. However, the extent of this correlation varies, which may be the result of
differences in the patterns of interactions between neighbouring sites, or processes of
migration. The following chapter will examine the patterns of relationships underlying
the correlation between stylistic similarity and inter-site spatial distance, using
multidimensional scaling and network analysis. Chapter 7 will further examine if such
transmissions were biased or may have resulted from neutral transmission.
Given the influence of sample size variation on the accuracy of patterns of
similarity produced by the Jaccard index, the patterns of relationships in the following
chapters should be treated with relative caution. Through referring to the quality of the
sample, these patterns will be analysed further.

!
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6.
Spatio-Temporal Patterns
of Ceramic Assemblage Similarity

6.1

Introduction

!
Although the previous chapter has established that the distance between sites
generally predicts how similar their ceramics look, the extent of this correlation
fluctuates through time. A perfect correlation would suggest either that interactions took
place among neighbouring sites, leading to the transmission of ideas with relation to
ceramic production, or that the first ceramic assemblages may have been offshoots from
neighbouring traditions, and that similarity gradually declines the further apart sites are
located. However, the correlation is not perfect, and seems to change through time,
suggesting we may also be dealing with different processes. For instance, communities
may have deliberately decided to distinguish themselves from their neighbours through
ceramic production, or interacted with distant regions rather than with settlements close
by. Furthermore, the context of the spread of farming, through which ceramic production
was introduced, may relate to migration, which sometimes may have covered long
distances. Such processes may have negatively affected the correlation between ceramic
assemblage similarity and distance.
This chapter will investigate the relationships between the Neolihtic and Early
Chacolithic site-phases of the group of sites discussed (Figure 6.1), that underpin the
general pattern towards a higher influence of inter-site distance on stylistic similarity,
through investigating this pattern in its spatial and temporal context.
6.1.1!! Temporal!Trends!in!the!Influence!of!IsolationRbyRDistance!
The site-phases included in this analysis are dated to a time-period that begins with the
appearance of Neolithic sites in western Anatolia and the Aegean, and covers the period
of the introduction of pottery to the southeastern Balkan Peninsula up to about 5500
BCE. From the analysis in the previous chapter, repeated here in Table 6.1, it appears
that during the first time period (6600-6100 BCE), the correlation between ceramic
assemblage similarity and geographic distance was weakest, while afterwards this
correlation became stronger. What is the underlying reason for this changing correlation?
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Table 6.1 Mantel r² values of the correlation between geographic distance, and Jaccard distance based
on the presence of stylistic attributes.

Interval!
Variables!
Jaccard distance
(style) ~ geography !

6600R6100!BCE!
r²!!R!pRvalue!
0.036 – 0.024!

6200R5900!BCE!
r²!!R!pRvalue!
0.123 – 0.001!

6000R5700!BCE!
r²!!R!pRvalue!
0.143 – 0.001!

5800R5500!BCE!
r²!!R!pRvalue!
0.181 – 0.001!

One possibility may be that, during this earliest period (ca. 6600-6100 BCE), a larger
part of the observed similarities resulted from migration than in the later periods. Such
migrations may have taken place over long distances, including across the Aegean Sea,
which would obviously influence the correlation between ceramic assemblage similarity
and distance. The sea may have facilitated, rather than obstructed, direct
movement/migration. Furthermore, if the first farmers arrived from a specific ‘core area’
(e.g. Horejs et al. 2015), it is likely that these first sites shared ideas about ceramic
production and style.
However, given that some assemblages in this sample represent the first attempts
at making pottery by founder communities in a new environment, while other
assemblages correspond to secondary site-phases, representing established local ceramic
traditions, there is no single answer to the question why this correlation is low in the first
interval.

Figure 6.1 Research area and sites compared in this chapter.

!

The low correlation between ceramic assemblage similarity and distance is therefore a
likely result of expansion and seafaring; however, social processes such as the active
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signalling of social boundaries, or the interaction between settlements located large
distances apart, may equally affect the transmission of ideas and should not be ruled out
before the relationships that underpin this pattern are further examined.

!
6.1.2

The!Spatial!Extent!of!Stylistic!‘Regions’!!

Compared to the initial dispersal of farming in the Aegean, the correlation between
ceramic assemblage stylistic similarity and geographic distance is higher during the
expansion of farming to the Balkans (the second time-period: 6200—5900 BCE) and
increases even more in the later time-periods. The increased correlation between
similarity and distance suggests that the transmission of ideas occurred more locally
rather than across large distances, for example through migrations at close-range, or
regional patterns of interaction. Compared to the expansion of farming into the Aegean,
which may have involved the introduction of ceramics from distant sites, perhaps across
the Aegean Sea, it appears that a different process occurs during this time-period.
However, a clear picture of the similarities between pioneer sites in the Balkans,
and their effect on the correlation between similarity and distance, is obstructed by the
higher number of ‘secondary’ site-phases in the later time-intervals (from 6200 BCE
onward), which may have formed ‘regions’ (either deliberately or through ‘isolation-bydistance’) by the time pottery was introduced in the Balkans. Again, to investigate how
the introduction of pottery to the Balkans may have contributed to the general pattern of
shared stylistic ideas, it is important to study the ‘cultural’ distance between site-phases
rather than the general pattern.
In the final two intervals, the correlation between stylistic similarity and distance
is even clearer. However, it is unclear if there is a gradual decline of stylistic similarity
with distance, or if the transmission of style was influenced by factors such as the cost of
travel across large bodies of water, mountainous terrains, the competition for or
exchange of resources (for example obsidian from Melos, or Balkan flint), or specific
social processes (the active use of style to signal social boundaries), leading to
stylistically coherent ‘regions’. To explain how transmissions were structured, it is helpful
to investigate the spatial extent of the decline of stylistic similarity by distance. As visible
in Figure 6.2, after a certain distance, the similarity between settlements reaches a
plateau after which distance is no longer a factor in the appearance of similar ideas.
Figure 6.3 uses a Mantel correlogram to determine the correlation between the
pairs of site-phases within a sequence of distance bands. In the first distance class,
stylistic dissimilarity is positively spatially correlated in all time-periods. The correlation
of spatial distance and stylistic dissimilarity increases through time in the first distance
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class, while this correlation generally declines until there is a negative correlation in the
third or fourth distance class. In the third time-period (6000-5700 BCE) the second
distance band also shows a positive correlation between stylistic dissimilarity and
distance. The positive correlation between geographic distance and stylistic dissimilarity
in the first distance class may be partly related to continuity of site-phases from the same
site, while ceramic style is very different beyond site boundaries (see also Figure 6.2).
Taking this possibility into account, it appears that in the final two time-periods
the effect of isolation-by-distance is most likely at work, and reaches a plateau around
200-250km. To determine, however, if the relationships between site-phases within the
first 200-250km decline with distance, or if geographical or social boundaries may have
structured the transmission of ideas between neighbouring sites, the following section
will discuss the coherence of site-phases within the context of their geographical zone.

!
Figure 6.2 Correlation between the pairwise Jaccard scores (based on stylistic attributes) and pairwise
geographic distance (km) between the site-phases of each time-period. Each pair of site-phases is
represented by a dot, indicating the value of the ‘cultural’ Jaccard distance, and geographic distance
between them.
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Figure 6.3 Mantel correlograms showing the Mantel value of the site-phases within each of the nine
distance bands. The solid squares represent Mantel test results with a p-value below 0.05 indicating the
result is significant. !

6.2 !!

Isolation-by-Distance or Regionalisation?

As discussed in the introduction to this thesis, archaeological assemblages in the
Balkans were traditionally used for chronological purposes and to define the ‘cultural
affiliation’ between sites (Childe 1958). However, if the spatial extent of similarity were
structured by distance, geography, or interaction over resources instead of cultural
affiliation, would the patterns of similarity have a different spatial outline? Chapter 3 has
discussed that style is sometimes used to actively signal social identity, a process in which
patterns of similarity reflect the affiliation between site-phases. In these circumstances
boundaries between similar ceramic assemblages would perhaps be much more rigid,
rather than declining by distance gradually.
Although the extent of the sample prohibits a large-scale investigation of the
coherence between sites within their pre-determined ‘cultural region’, we can investigate
the ‘cultural’ distance between the site-phases within broad geographical zones (Greece,
the Balkans, Anatolia, and Thrace) through multidimensional scaling (Kruskal and Wish
1978), to investigate if similarity was structured by broad geographical context. Because
the previous chapter has established that sample size variation may influence the
location of site-phases in the MDS plots, the observed clustering in the dataset will be
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further analysed bearing in mind the quality of the dataset.!
Figures 6.4 and 6.5 visualise the ‘cultural distance’ between assemblages (based
on stylistic attributes) in each of the four time-periods. In order to clarify in which broad
geographical zone these assemblages appear, the site-phases are colour-coded according
to their origin in Thrace, Anatolia, Greece, and the Balkans (Table 6.2 includes a list of
phase-codes used in the MDS plots)13.!!
In the first time-interval, site-phases from western Anatolia, Greece and Thrace
are included. As some of these site-phases have a low sample size (BAR-VIe, CH-ET, CHMT, and UG-V), the findings in the previous chapter suggest that the relationships
between these site-phases may not be accurately represented. These site-phases are
located near the right-hand side of the plot. In general, there seems to be a great deal of
variability between the assemblages of western Anatolia, while the Greek and Thracian
sites cluster together relatively well, reinforcing the idea that these ‘pioneer’ assemblages
in Greece and Thrace may be part of a similar pottery tradition. Knossos seems to be an
outlier to the Greek sites, being more similar to the sites in the Lake District and the
Marmara Region.
During the second time-period (Figure 6.4, below), the site-phases of Anatolia do
not cluster together, but they do correlate to their local geographical position (the sites of
the eastern Marmara Region in the upper half of the plot, and the sites from the Lake
District and the Izmir Region in the lower part of the plot). Ilıpınar X in the eastern
Marmara Region has a low sample size but still seems to have a relatively strong
relationship with its neighbouring sites (MEN-3, AK-C, HC-III, and KO-Ia). Despite the
discrepancy that is thought to exist between the cultural packages of Thrace and the
eastern Marmara region (M. Özdoğan 2013), the ceramic assemblages of these sites
appear to be relatively similar.
The site-phases from Greece appear to cluster together relatively well, while
Knossos and Nea Nikomedeia I are more central to the distribution of site-phases,
suggesting that the Aegean Sea was no obstacle to the transmission of ideas.

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
13

These regions are defined on the basis of the divisions by Brami (2014) to clarify his
chronological system. Although Brami mentions that these divisions are arbitrary, there is a
general chronological discrepancy between the dated Neolithic site-phases between these
regions. The MDS analysis further clarifies whether we can assume a cultural division (based
on pottery) between these regions as well.!
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Table 6.2 Phase-codes associated with each site-phase.

Phasecode!

Description!

CH-ET!

Çatalhöyük Early
Tradition!

BAR-VIe!

Assembl
age!rank!

Assembl
age!rank!

Phasecode!

Description!

3

DS-II!

Barcın'Höyük'VIe!

3

ARG-ENIII!

DžuljunicaSmărdeš II!
Argissa Magoula
III!

BM-ENI!

Bademağacı'ENI!

2

IL-X!

Ilıpınar'X!

3

UG-V!

Uğurlu'V!

2

VT-EN!

Veluška Tumba!

3

CH-MT!

Çatalhöyük
Middle Tradition!

3

UL-early4!

Ulucak IV
(early)!

3

SES-I!

Sesklo I!

2

FCP-1!

Franchthi I!

1

BM-ENII!

Bademağacı'ENII!

2

UG-IV!

Uğurlu'IV!

2

BAR-VId!

Barcın'Höyük'VId!

1

IL-IX!

Ilıpınar'IX!

1

Cuho-IX!

Çukuriçi Höyük IX!

2

KA-I!

Karanovo I!

2

HC-IV!

Hoca'Çeşme'IV!

2

IL-VIII!

Ilıpınar'VIII!

1

UL-Vb!

Ulucak Vb!

3

UL-late4!

Ulucak IV (late)!

1

AK-C!

Aktopraklık'C!

1

AP-7!

Aşağı'Pınar'7!

2

ARG-ENI!

Argissa Magoula
ENI!

2

IL-VII!

Ilıpınar'VII!

2

KN-EN!

Knossos EN!

2

ANZ-II!

Anzabegovo II!

2

MEN-3!

Menteşe'3!

2

HC-II!

Hoca'Çeşme'II!

2

KUR-13!

Kuruçay 13!

2

MAG-SC!

Măgura!

1

NEA-I!

Nea Nikomedeia!

1

IL-VI!

Ilıpınar'VI!

2

UL-Va!

Ulucak Va!

3

ARG-MN!

Argissa Magoula
MN!

2

ARG-ENII!

Argissa Magoula
ENII!

2

CC-MN!

Cyclops’ Cave!

1

SES-II/III!

Sesklo II/III!

3

KN-MN!

Knossos MN!

2

KO-Ia!

Kovačevo Ia!

2

KA-II!

Karanovo II!

2

Cuho-VIII!

Çukuriçi Höyük
VIII!

2

AP-6!

Aşağı'Pınar'6!

1

KUR-12-8!

Kuruçay 12-8!

2

FCP-2!

Franchthi 2!

1

DS-I!

DžuljunicaSmărdeš I!

2

MAK-I!

Makri I!

2

BLA-SC!

Blagotin!

1

OG-I!

Ovčarovo Gorata
I!

2

HC-III!

Hoca'Çeşme'III!

2

MAK-II!

Makri II!

2

SES-III!

Sesklo III!

3

ANZ-III!

Anzabegovo III!

2

ANZ-I!

Anzabegovo I!

2

UG-III!

Uğurlu'III!

2

!
!
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2
2

Figur e 6. 4 Multidimensional scaling plot showing the
relative ‘cultural’ distance between site-phases in intervals 14: 6600-6100 BCE (above) and 5-6: 6200-5900 BCE (below)
(grouped by region). A measure of goodness of fit (the stressvalue) indicates the distortion involved in configuring the
Jaccard distance matrix in 2 dimensions. The lower the stress
value, the better the representation of the relationships
between the site-phases. The iterations indicate the point at
which the stress value improves by less than 0.001 relative to
the previous iteration.!
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The site-phases from the Balkans (except for Veluška Tumba), are closely related
to these sites, but also share characteristics of Ulucak and Çukuriçi Höyük. The first
settlements in the Balkans therefore seem to have produced pottery with characteristics
also present in assemblages from outside of the Balkans, in particular from Greece and
the Izmir Region.
Veluška Tumba (VT-EN), which is located in Macedonia, is more closely related
to sites in Thessaly and Thrace than its neighbour Anzabegovo, suggesting that these
assemblages were quite dissimilar despite their relative spatial proximity. This
observation corresponds to earlier studies, which have recognised the existence of
separate cultural zones (the Veluška-Porodin group and the Anzabegovo-Vršnik group) in
FYROM during the Neolithic. However, there is no information about the sample size of
Veluška Tumba’s assemblage; it has not been published extensively, and it is impossible
to support this possibility on the basis of two site-phases only.
The third time-period is characterised by a pattern in which some neighbouring
site-phases cluster together (mainly the Thracian and Greek sites), while others are more
dispersed (for example those in the Balkans). Particularly striking is the similarity
between Cyclops’ Cave, Anzabegovo and Džuljunica II, which are relatively distant from
each other. These sites are also located near to Ulucak suggesting that shared stylistic
attributes appear across the Aegean and in the Balkans.
Most site-phases in this interval represent the period after the initial dispersal of
farming, suggesting that distant similarities may be related to long-distance interactions.
The Aegean Sea may have encouraged such long-distance transmissions, suggesting that
instead of isolating sites, it served as a mechanism for the spread of ideas. The close
relationships of the Balkan sites to this Aegean koiné suggests that these inland regions
may have taken part in such interactions, as also suggested by, for example, the evidence
for continuous gene flow between Anatolian and Balkan cattle (Scheu et al. 2015). On
the other hand, the assemblages central to this plot are of good quality, especially those
of Ulucak and Cyclops’ Cave suggesting there is a higher chance of a match with a
number of site-phases.
During the last time-period, the sites in Thrace seem to cluster together once
again, while the sites in neighbouring regions (IL-VII, IL-VI in the Marmara Region and
MAG-SC and OG-I in the eastern Danube area) border this cluster. The sites in the
Central and southern Aegean (KN-MN, CC-MN and FCP-2) cluster together as well, while
Anzabegovo in Macedonia is equally related to these Greek sites as to sites in the eastern
Balkans. !
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Figur e 6. 5 Multidimensional scaling plot showing the relative
‘cultural’ distance between site-phases in intervals 7-8: 6000-5700
BCE (above) and 9-10: 5800-5500 BCE (below) (grouped by
region). A measure of goodness of fit (the stress-value) indicates
the distortion involved in configuring the Jaccard distance matrix
in 2 dimensions. The lower the stress value, the better the
representation of the relationships between the site-phases. The
iterations indicate the point at which the stress value improves by
less than 0.001 relative to the previous iteration.!

!

!

162!

Apart from visualising the similarity between distant sites, these plots show that
site-phases from the same site sometimes group together, which may be the result of
continuity in local production traditions. The assemblages from Ilıpınar and Ulucak, for
example, are aligned in chronological order when plotted through MDS. Several studies
on the provenance of Neolithic pottery have proven that imports were very rare, and that
most sites produced their own ceramics (e.g. Spataro 2006, 2014), an observation that
may relate to this stylistic and technological continuity.
At the same time, the observed similarity between the site-phases from the same
site might in principle result from a bias relating to the objectives and expertise of each
pottery analyst, perhaps resulting in the recording of some specific attributes while
ignoring others. In this respect, it is reassuring that the site-phases from Ilıpınar, Barcın
Höyük, and Măgura, which were described by the same author (Laurens Thissen), do not
appear to be very similar on the basis of their ceramic attributes, indicating that the
continuity of site-phases in the case of Ilıpınar may not be the result of such researcherdetermined biases. It can therefore be inferred, as expected, that to some extent, there is
continuity of ceramic style at these Neolithic sites through time.
Although the correlation between Jaccard distance and geographical distance
improves through time, the MDS analysis shows that distance or the geographical zone in
which the sites are located does not always seem to have structured the transmission of
pottery style. Sites in Anatolia are generally not strongly related, while natural barriers,
such as the Aegean Sea, are of little influence on the distribution of ceramic assemblage
similarity. The sites from Thrace most clearly emerge as a cluster but the Greek, Balkan,
and Anatolian sites seem to be generally less related. To understand in more detail what
these patterns of similarity mean in the context of regional processes of Neolithisation
and interaction the Jaccard distance matrices can be represented as networks of
similarities. Visualising the relationships between contemporary site-phases may help to
define how ceramic assemblages correspond to broader temporal trends in the process of
Neolithisation, or the potential ‘regionalisation’ of material culture towards the end of
the time-span of this sample.
In order to compare contemporary assemblages, the site-phases were grouped
into intervals of higher temporal resolution, according to their relative chronology (see
chapter 4). Although these time-interval groups are more informative about
contemporary patterns of interaction, they have not been used in the MDS analysis in
this section, because due to the low number of site-phases in each 200-year time-interval,
they cannot provide information about the stylistic coherence within the geographical
zones discussed above.
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Because of the debates surrounding the relative chronology of several site-phases,
often influenced by the large standard error of the absolute dates, I decided to group the
site-phases in overlapping intervals of 200 years, increasing the chance that the right sitephases are compared. While acknowledging the possibility that some site-phases being
compared may therefore not be contemporary, this structure is designed as a
compromise. The specific chronology is discussed in more detail in chapter 4, and the
time-interval groups can be found in Table 4.13.

6.3

Changing Relationships through Network Analysis
Network analysis can be used to investigate the location and timing of similarities

between the chronologically associated site-phases, and to study contemporary
relationships behind the broader patterns discussed above. Network analyses are
increasingly used in archaeological research and allow us to explore and visualise
complex datasets by detecting and interpreting changing patterns of relationships
through time (Brughmans 2010, Knappett 2013, Mills et al. 2013, Borck et al. 2015). To
define the location and timing of the most strongly related site-phases, the lowest
pairwise Jaccard values can be visualised as network graphs. Such networks can help to
examine how stylistic ideas were distributed through space and time.
Networks were produced from the Jaccard distance matrices calculated for each
time-interval, using R statistical software with the packages vegan!(Oksanen et al. 2007),!
maptools!(Bivand, Lewin-Koh et al. 2015), and rgdal!(Bivand, Keitt et al. 2015). The
pairwise dissimilarity scores (based on stylistic attributes) were transformed into
networks showing the strength of the relationship between each pair of site-phases in
their geographical context.14 For each time-interval, a matrix of Jaccard values was
calculated. To visualise only the most likely relationships in each interval, the range of
Jaccard values in each matrix was divided into seven classes, of which only the four
lowest distance classes were used. The average of the boundaries of the lowest four
distance classes over all time-periods was used as a threshold value in order to scale the
range of Jaccard values between the different matrices. The relationships visualised in
Figures 6.6-6.11 show the four most similar threshold values, represented by lines of
various thicknesses between the site-phases.
During the first interval (6600-6400 BCE: Figure 6.6, upper) several assemblages
have small sample sizes (CH-ET, BAR-VIe) and it is therefore likely that the strength of

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
14

!

I am grateful to Professor Andrew Bevan (UCL) for writing this code. !
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the relationships relating to these site-phases is underestimated. Regardless of this bias,
both site-phases are related to Bademağacı, indicating that this latter site comprises
stylistic elements from across central and western Anatolia. At the same time,
Bademağacı is related to Sesklo I, located on the opposite side of the Aegean Sea. This
assemblage therefore seems to cover most of the variability in the sample. Because these
site-phases represent the first assemblages currently known to each area, the
relationships observed suggest that these first farmers shared a basic set of ideas with
regards to pottery style.
In the interval between 6500-6300 BCE (Figure 6.6, lower), the ceramics from
the Middle Tradition at Çatalhöyük appear to be related to the earliest sites in Thessaly.
Bademağacı ENII is similar to Çukuriçi Höyük IX on the Aegean coast, while in this phase
Barcın Höyük (VId) follows a separate development. By this time, there is a development
in the shape-assemblage of Bademağacı towards shapes related to cooking practices (E.
Özdoğan 2014). A similar development also takes place at Barcın Höyük VId, where
technological and physical changes (higher frequency of traces of soot, different, temper,
and new shapes as compared to phase VIe, which admittedly has a small sample size)
suggest that its assemblage may have become better suited to cooking over direct heat
(as opposed to indirect boiling through ‘cooking stones’) (Gerritsen et al. 2013b, chapter
9). These individual developments may have involved the independent development of
new stylistic characteristics at both sites.
In the third interval (6400-6200 BCE: Figure 6.7, upper), there is no relationship
between Ulucak Vb and Çukuriçi Höyük IX in terms of shared stylistic attributes, while
this latter site is clearly similar to Bademağacı ENII. The observed similarities of Çukuriçi
Höyük to Knossos and Bademağacı correspond to Çukuriçi’s possible role as a gateway
community (e.g. Horejs et al. 2015), connecting the Izmir Region to the wider Aegean
through seafaring and Melian obsidian procurement.
Bademağacı ENII is however similar to both Ulucak and Knossos, suggesting this
assemblage constitutes the basis of widely shared ideas. The reason why elements of this
assemblage are so widespread is unclear; although the trade/exchange of Melian
obsidian across the southern Aegean may have played a role in the transmission of ideas
relating to ceramic production, no obsidian from Melos has been published from the
levels at Bademağacı. From these similarities as well as similarities in, for example,
faunal assemblages of these regions (Arbuckle et al. 2014), it seems likely that some
form of interaction or exchange took place between the Izmir Region and the Lake
District.
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Figur e 6.6 Networks of pairwise Jaccard dissimilarity on the
basis of stylistic attributes between the site-phases in the first
two intervals. The lines represent the most similar four
distance bands, scaled to the average of all intervals:
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Figur e 6.7 Networks of pairwise Jaccard dissimilarity on the
basis of stylistic attributes between the site-phases in the
intervals dating to the period between 6400-6100 BCE. The lines
represent the most similar four distance bands, scaled to the
average of all intervals:
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The relationship between Ulucak and Hoca Çeşme IV might reflect the expansion
of farming by sea (M. Özdoğan 1998). Both assemblages may be part of a similar
tradition that stretches along the Aegean coast of Anatolia.
After 6300 BCE (Figure 6.7, lower), Knossos shares many variants with
assemblages across the entire research area, especially Ulucak Va. This is a striking
observation, as this site is usually studied in isolation from the rest of the Aegean
(Tomkins 2007); the site is thought to have developed ‘a thoroughly original culture’ due
to founding effects (Evans et al. 1964, Perlès 2001). The Early Neolithic assemblage of
Knossos includes, apart from some unique variants (large-sized bowls, wish-bone
handles, a unique surface treatment), other attributes such as dark-faced burnished ware,
mottled and burnished ware, calcite incrustations, applications, and tubular lugs that are
common in western Anatolia. Triangular shaped impressions and incisions (Furness
1953) of the Middle Neolithic (sensu Tomkins 2007), have been found in the Archaic
Fikirtepe Tradition. These widespread similarities may be partly related to the good
quality of the publication of Knossos’ ceramic assemblage, from which many attributes
were recorded. Still, its relationship to distant sites, and occasional dissimilarity to
neighbouring sites is puzzling.
The settlements in Thessaly and Nea Nikomedeia cluster together, which suggests
that interaction and transmission between these neighbouring sites took place. Although
recent research suggests that decorative styles may have been actively used to signal
social boundaries within Neolithic Macedonia (Urem-Kotsou et al. 2014), general ideas
about decoration techniques seem to have been shared among neighbouring settlements.
The isolation of Kuruçay from the general pattern of relationships suggests that a
unique assemblage may have developed at this site. The assemblage of Kuruçay is
thought to be similar to those of neighbouring sites outside of this sample (e.g. Hacılar
and Höyücek), suggesting that a relatively separate cultural tradition emerged in this
part of the research area.
During the fifth interval (6200-6000 BCE: Figure 6.8, upper) the first sites in the
Balkans appear. A strong relationship exists in Greece between Sesklo II/III and
Franchthi I, while this latter site shares many attributes with sites across the Aegean Sea.
The strong similarities that exist between this site and Thessaly corresponds to the idea
of an ‘overlapping distribution’ of wares in Neolithic Greece (Halstead 1984, Perlès 2001,
219), while Franchthi’s relationships with settlements across the Aegean may be due to
this site’s maritime focus (suggested by the presence of obsidian from Melos). However,
Franchthi’s apparently high connectivity may also be partly related to the quality of its
assemblage, and the high variability of attributes recorded for this site-phase.
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Figur e 6.8 Networks of pairwise Jaccard dissimilarity on the
basis of stylistic attributes between the site-phases in the
intervals dating to the period between 6200-5900 BCE. The lines
represent the most similar four distance bands, scaled to the
average of all intervals:

!
The first sites in the Balkans show ceramic assemblage similarities across wide areas,
with a particularly high similarity between Nea Nikomedeia and Blagotin, and Blagotin
and Džuljunica. These relationships fit with the idea of a west-to-east movement of
farmers into Bulgaria (Todorova and Vajsov 1993), which would imply that these

!

169!

communities, which may have occupied the Balkans through a rapid riverine migration
(e.g. Biagi et al. 2005), were responsible for the distribution of ceramic assemblage
similarities, and that these communities may have been part of a similar sphere of
influence to that of northern Greece and Macedonia or may be secondary offshoots of it.
If the Neolithisation of the southern Balkans was indeed instigated by rapid migration,
the widespread appearance of strong similarities in pottery style, shape, and technology
may be the result of vertical rather than horizontal transmission (a possibility that will be
further discussed in chapter 9).
The range of the observed similarities introduced by the first farmers in the
Balkans seems to be great, suggesting that such farming expansions caused the rapid
appearance of stylistically similar pottery assemblages. This observation is comparable to
the wide-ranging similarities observed in the first intervals, when the first farming
settlements appeared in the Aegean.
The remainder of the research area is highly connected but had already been
settled earlier, suggesting that it is likely that similarities are the result of intergroup
(horizontal) transmission, or perhaps the movement of potters occurred simultaneously
with the expansion of farming into the Balkans. During this period, impressed ware
appears at sites across the Aegean, suggesting that intense maritime activity took place,
causing the spread of people, domesticates, commodities, and ideas across the region
(Çilingiroğlu 2010).
The assemblages included in the interval between 6100-5900 BCE (Figure 6.8,
lower) show a pattern of slightly weaker relationships, except for that between Sesklo III
and Argissa ENIII. It is unclear how well the variation of attributes is represented in the
publications used, but the relationship makes sense in the context of the low distance
between both sites, increasing the chance of intergroup interaction and the transmission
of ideas.
The similarity between Blagotin and Džuljunca continues, while Džuljunca II is
also related to Ulucak IV (early). This pattern suggests a high frequency of interaction
between northern Bulgaria and the Aegean coast of Anatolia, a possibility that will be
discussed further in the next chapter and chapter 9.
The graph in Figure 6.9 (upper) corresponds to the period after the first pottery
producing horizon in the Balkans, and demonstrates that two separate spheres of
influence emerge in this sample; in the west along the axis of Franchthi, Thessaly, and in
the southeastern Balkans with Anzabegovo I, Džuljunica II, Karanovo I and Aşagı'Pınar'7.'
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Figur e 6.9 Networks of pairwise Jaccard dissimilarity on the
basis of stylistic attributes between the site-phases in the
intervals dating to the period between 6000-5700 BCE. The lines
represent the most similar four distance bands, scaled to the
average of all intervals:
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The apparent lack of a relationship between nearby Anzabegovo I and Veluška-Tumba
has already been noted (e.g. Angeleski 2012, Naumov 2015), and also shows in this
analysis, although it should again be pointed out that this pattern is not very reliable due
to the poorly published assemblage of Veluška-Tumba. Relatively low Jaccard distance
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scores were calculated for the assemblages of Džuljunica II and Karanovo I, while
Karanovo I is in turn very similar to Aşağı Pınar 7.'Perhaps this pattern is related to the
circulation of Balkan flint (Gurova 2008, 119), which may have increased the frequency
of interaction and intergroup transmission of pottery style between the Early Neolithic
communities in the Balkans.
In the Marmara Region, the high degree of similarity between Aktopraklık C and
Ilıpınar IX represents the second stage of the Archaic Fikirtepe Tradition, a period during
which several sites in the eastern Marmara Region have a similar ceramic assemblage.
Aktopraklık C is also relatively similar to Karanovo I, suggesting that several features of
the Fikirtepe Tradition are more widely distributed. It should be mentioned here,
however, that the date for Aktopraklık C is unclear, and its assemblage is well
documented and has a large sample size, suggesting that this relationship may be
overestimated.
After 5900 BCE (Figure 6.9, lower), the similarity between the assemblages in
Thrace is strong, with a high similarity between Hoca Çeşme II and Aşağı Pınar 7, the
latter of which is in turn similar to Uğurlu IV and Karanovo I. The Middle Neolithic
assemblage of Cyclops’ Cave is generally highly similar to site-phases in all corners of the
research area. The high observed similarity of this site-phase with others corresponds to
the observation that the production of these ceramics involved the movement and
procurement of raw materials from overseas (Quinn et al. 2010), which may have
contributed to the interregional character of this assemblage. It seems that, although
Cyclops’ Cave’s assemblage includes unique decorative patterns (visible in the unique
‘weavers-paint’ ceramics (Kyparissa Apostolika 2011)), the general decoration
techniques, surface treatments, and shape-elements are relatively widespread. However,
these similarities may be partly due to the relatively high quality of this assemblage, and
the high number of rare stylistic variants recorded from this site-phase, increasing the
chance of a match with other site-phases.
Franchthi I shares few attributes with the rest of the research area. As indicated
by Figure 6.10 above, Cyclops’ Cave’s assemblage is more similar to FCP 2 than to FCP 1.
Apart from the high connectivity of Cyclops’ Cave, few strong relationships appear in the
sample included from this latter period (5800-5600 BCE). A relatively strong link
between Makri I and Hoca Çeşme II can be explained by their proximity. While the
relationships between the other sites in Thrace continue, they seem to have weakened
during this period.
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Figur e 6.10 Networks of pairwise Jaccard dissimilarity on the basis
of stylistic attributes between the site-phases in the intervals dating
to the period between 5800-5500 BCE. The lines represent the most
similar four distance bands, scaled to the average of all intervals:
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After 5700 BCE (Figure 6.10, lower) there is a strong relationship between
Karanovo II and Ovčarovo-Gorata. The latter site-phase is however composed of variants
from several strata (Krauß 2014), suggesting this relationship may be overestimated.'
Karanovo II and Aşağı Pınar 6'are both related to Makri I, which may be related to the
relatively short distance between these settlements, suggesting a low cost of inter-group
interaction. Interestingly the relationship between Karanovo II and Aşağı Pınar 6 is
relatively weak, suggesting that transmission may have taken place between the coastal
and inland sites rather than among the inland sites themselves. This possibility is also
suggested by the similarity between Aşağı Pınar 6 and Uğurlu III. The rest of the sitephases in the research area seem weakly related and, given the large distance between
the sites included, this fits with the pattern of a strong correlation between ceramic
assemblage similarity and distance.

6.4

Summary and Conclusion
Although the complexity of social interactions during the Neolithic cannot be

captured through statistical methods alone, and, as discussed in the previous chapter, the
observed relationships are in some cases affected by sample size variation, the results
presented above suggest that a systematic study of ceramic attributes can help to identify
patterns in the relationship between site-phases that would usually be studied in
isolation.
These results suggest spatial distance increasingly affected the interactions
underpinning cultural transmission, resulting in an increasing drop-off of pairwise
similarity with increasing spatial distance. This observation might imply that stylistic
similarity, as defined using the attributes included in this study, may not necessarily
reflect the active signalling of social boundaries.
Furthermore, it is possible that the relationships between site-phases in the
networks are in some cases affected by sample size variation, causing the
underestimation or overestimation of pairwise relationships. However, most of the
patterns of relationships correspond well with established models of Neolithisation (such
as van Andel and Runnels’ (1995) model of seafaring expansion, and Biagi et al.’s (2005)
idea of the rapid riverine migration of sites into the Balkans). The timing and location of
similarity patterns support the idea that such expansion processes caused widespread
similarities in pottery style.
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Furthermore, the increasing correlation between similarity and distance fits with
established ideas about the regionalisation of pottery style, as reflected in the Neolithic
culture groups (e.g. Starčevo-Criş, Karanovo, Anzabegovo-Vršnik, Veluška-Porodin,
Fikirtepe). It can therefore be expected that the attribute system and the statistical
methods used in this chapter are capable of picking up such broad trends.
However, will it also be possible to identify if style was used actively, for example
to signal social identities? Transmission biases may relate to scenarios in which
communities may have actively tried to copy ‘foreign’ styles or alternatively when style
was used to distinguish a pottery tradition from others, resulting in a bias towards the
selection of vertically transmitted variants as opposed to elements from outside the local
tradition. If the transmission of style was generally unbiased, similarity is merely the
consequence of interaction, during which each settlement would have copied traits for
their own idiosyncratic reasons, without a predominant structure affecting the
emergence of a stylistic region.
The next chapter will investigate if the transmission of ideas may have been a
natural consequence of interaction, or whether the transmission of ideas was generally
biased, which would suggest a more active role of style in the sample.
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7.
The Transmission of Pottery Style

7.1

The Effects of Transmission Biases on Assemblage Variation!

!
As indicated by Mills et al. (2013), strong similarities between ceramic
assemblages may represent frequently activated social relationships. The interactions at
the basis of such social relationships will therefore be reflected by inter-site similarity,
which, as discussed in chapter 6, should be affected by a site’s distance from other sites. !
The frequency of interactions between groups of people may not only lead to
cultural similarity, but also to cultural diversity. If communities frequently interact with
others, the number of cultural variants that can be copied theoretically increases as well
(Neiman 1995). For example, during the exchange of a commodity, such as obsidian
from Melos, a group of people may interact with a number of different communities
across the Aegean, sharing ideas, practices and experiences. If transmission was
unbiased, several new practices and ideas may be added to established traditions upon
arrival back home, resulting in a higher number of cultural variants than before. In this
case, the higher the frequency of transmission between communities, the more similar
their assemblages are, while the higher the number of sites that a given site is interacting
with, the greater the diversity of its cultural practices. !
In a different scenario, new practices and ideas may be encountered but, because
style is used actively to distinguish group identity, local innovations and traditional ideas
may be preferred while influences outside this tradition may be discouraged. Such
conformity to local models will lead to differentiation between interacting communities. !
The first scenario corresponds to a situation in which each settlement makes
individual choices for their own idiosyncratic reasons as to which traits to reproduce. In
biology, such a situation is referred to as the neutral model, because the variants are
selected randomly, in the sense that there are no forces, such as selection, favouring one
variant over another (Kimura and Crow 1964, Bentley et al. 2004). In theory, in a
situation of strong conformity, or prestige bias, style can be considered to play a role in
social relationships, and therefore may contribute to the formation of boundaries in
different ways than ‘isolation-by-distance’. Therefore, establishing whether transmission
between the site-phases in this sample was generally biased or unbiased can help
interpreting the outline of patterns of similarity. !
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7.1.1

Cultural!Transmission!and!Founder!Effects!

The neutral model of cultural drift has been used in various studies to understand
patterns in the archaeological record (Neiman 1995, Shennan and Wilkinson 2001,
Bentley et al. 2004, Conolly et al. 2008). Such studies can investigate whether
transmission biases have affected the diversity in cultural assemblages, or whether there
was no particular bias in these transmission processes (unbiased transmission). Neiman
(1995) provides a method to compare the observed level of diversity in cultural
assemblages to the expected diversity of cultural variants in an equilibrium population
with a stable copying error rate and unbiased cultural transmission (Premo 2014, 106).
He expects that under unbiased transmission there will be a correlation between the level
of intergroup transmission and the diversity of assemblages. This is because, in theory,
the number of models that can be copied increases when groups interact unless there is a
specific bias to the use of local models. !
Frequent interaction between groups results in an increased chance that cultural
practices are borrowed due to the exposure of individuals to different ways of doing
things. As a result of interaction between different groups, the number cultural variants
reproduced in each community is expected to increase if there is no specific bias (e.g.
content bias, (anti) conformity, or prestige-bias)15 acting on the transmission process.
The frequency of intergroup transmission, indicated by the strength of the relationships
between site-phases, can be used to predict how diverse ceramic assemblages should be
if the transmission of ideas was not biased. Outliers to this prediction could represent
site-phases in which a transmission bias was at work.!
Although Neiman (1995) studied the intergroup transmission between
interacting communities, some of the site-phases in my sample may represent the first
attempts at pottery making by pioneer farmers. In theory, however, if the transmission of
traits were not biased, we can expect a similar relationship between diversity and
similarity of sites with an ancestral relationship. For example, if founder communities
selected traits from memory in ways that suit more individual/local needs, it can be
expected that random innovations may occur. Assuming that only a subset of the
community moves, including a subset of the individuals with the knowledge and
experience to produce ceramics, a lower number of cultural variants will probably be
reproduced. Similarly, if the number of people that participate in cultural practices is
reduced, the frequency of variants will be more easily affected by drift, leading to the
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Prestige-biased transmission and content-biased transmission in interacting communities
both reduce the effects of drift (e.g. Eerkens and Lipo 2005), but may also lead to the
similarity of practices between interacting sites (e.g. Nelson 2012). !
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random loss of such cultural variants. While the assemblages of ancestral communities
may therefore be similar to some extent, they could have a number of different variants
as well, if there were no bias to accurately reproduce known models.!
If there were a strong conformist transmission in founder settlements, through
which new styles would be discouraged and therefore not lead to variability, the number
of variants should be low, while its relation to an ancestral tradition should be strong. !
In this chapter I will study if style was generally transmitted through selection,
expressed as a conformity, prestige bias, or anti-conformity, or if communities made their
own choices, for independent reasons, of which attributes to reproduce (unbiased
transmission). If transmission was unbiased, it is possible that pottery style was generally
not used actively in the sense that selection played a role in the transmission process. In
these instances the similarity patterns discussed in the previous chapter can be explained
by intergroup distance and specific interaction networks.!
At the same time, the diversity of assemblages may be affected by their sample
sizes, leading to variation that cannot be explained by the influence of biased
transmission on stylistic variation. Because in this analysis I will use pairwise similarity
and distance to create an expectation of the diversity of site-phases, it is likely that those
assemblages which have an extremely high or extremely low number of rare variants due
to their deviant sample sizes will be identified as outliers to the expected correlation.
Given that chapter 5 established that the broad aggregate patterns of relationships based
on the Jaccard index are not simply the result of sample size variation, which may
instead introduce noise rather than disturb meaningful patterns, we can use the network
graphs to estimate the frequency of intergroup transmission, either as the result of
common ancestry or horizontal transmission, and to detect outliers which may result
from biased transmission, or very large or small sample sizes.!

7.2

Methodology

Neiman (1995) provides a measure of intergroup transmission on the basis of the
correlation between diversity (θ) and average similarity (squared Euclidean distance).
His reasoning is that ‘groups!that!are!well!connected,!in!that!individuals!in!them!frequently!
learn!from!individuals!from!other!demes16,!should!have!higher!estimated!values!of!θ!
(diversity)!and!lower!mean!squared!distances!(average similarity) than!groups!that!are!
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A deme is described as ‘a!locally,!potentially!interbreeding,!population’ (O’Brien and Lyman
2000).
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more!isolated’ (Neiman 1995, 26). This basic model of cultural transmission can be
applied to the context of this research; site-phases with a high similarity to others can be
expected to have a high diversity of attributes as well. Neiman uses the mean squared
Euclidean distance between base varieties at sites to estimate intergroup transmission
rates (Figure 7.1). As indicated by this figure, there is a correlation between similarity of
ceramic assemblages and their diversity. Neiman found a (Pearson’s r) correlation of
0.62 (p-value <0.001) when a single outlier was excluded.
This method can be used to determine the presence of unbiased transmission in
my dataset as well, but it is important to discuss the differences between Neiman’s
dataset and the sample discussed here. In contrast to Neiman, we cannot use a basic
assumption of intergroup transmission between interacting communities because we are
potentially dealing with splitting populations as well as interacting communities.
However, we can assume that the diversity of assemblages in splitting populations is
influenced by either the biased or unbiased selection of previously learned practices; new
migrant communities may be making an effort to accurately reproduce their ancestral
ceramic assemblages, i.e. they may be biasing trait selection. On the other hand, it is
possible that there is no bias, and that random drift and innovations affect such new
settlements. Given that there would be a loss of control, this effect may be greater.
Therefore, the diversity of traits in both intergroup transmission and in assemblages from
common ancestry is probably

(image removed for copyright reasons)

equally affected if this
transmission is unbiased.
Furthermore, as
suggested by the results of
chapter 5, stylistic
similarities are structured by
space in contrast to vessel
shapes, which are more
widespread. Because the
algorithm used to study if
transmission is biased uses
similarity as a measure of the
frequency of intergroup
transmission, the attribute
category was used that was

Figur e 7. 1 Correlation between estimates of θ (diversity) and
the mean squared Euclidean distance from that assemblage to
each of the others in the same sherd thickness class (indicating
time-period). Diversity (θ) is inversely correlated to the average
distance of each group to the others (Neiman 1995, 27).

most likely transmitted (i.e.
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stylistic attributes).

7.2.1! The!Correlation!between!Similarity!and!Diversity!
The aim of this section is to establish the overall correlation between ceramic assemblage
similarity and trait diversity in the sample discussed in chapter 5, using the number of
attributes present in each assemblage as a measure of diversity and the Jaccard index as
a measure of similarity. To find the expected diversity of a site-phase under unbiased
transmission, it is relevant to establish how many site-phases were interacted with, and
how frequent these interactions were. Given that the network graphs of the previous
chapter (section 6.3) indicate the number of relationships of a site-phase, and the
strength of these relationships, these networks will be used to define the ‘frequency of
intergroup transmission’ on which the correlation can be based. Furthermore, the
distance between site-phases influences the likelihood of interaction and should therefore
be taken into account when studying intergroup transmission.
To calculate a measure of ‘connectedness’ between site-phases on the basis of
their stylistic similarity, I used the strength of the relationships as indicated in the
network graphs, and the number of relationships, which provide information about
number of site-phases that were interacted with. A measure of ‘connectedness’17 was
calculated from the edges in each graph. Each thickness class of the edges was given a
value between 0 and 4 (where 0 indicates that there is no relationship and 4 indicates
the strongest of the relationships), and the total number of related edges was counted for
each site-phase.
The connectedness value relates to the effect intergroup transmission has on the
similarity among contemporary site-phases. As some site-phases were included in
multiple intervals, the connectedness values of these site-phases, calculated from all
intervals in which they participated, was collapsed into average connectedness values for
each site-phase. Given the chronological uncertainty of these site-phases using the
average across the time intervals is the most conservative assumption.
To take into account the influence of distance, which may have influenced the
frequency of transmission, a measure of average pairwise distance between each sitephase and its contemporaries was used. This measure therefore establishes how ‘isolated’
a site-phase was from contemporary assemblages, providing a way to reflect on the
likelihood that the similarity patterns produced are the result of frequent intergroup
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It was decided to refer to the strength and number of relationships of a node in the
network with the term ‘connectedness’ instead of using already developed centrality measures
in social network analyses. Measures of centrality are designed to recover the most influential
node in a network.
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transmission. If a site-phase was included in multiple intervals, the average of the related
Jaccard distances within all the intervals in which the site-phase participates was used as
a measure of ‘isolation’.
To establish the overall relationship between stylistic diversity and interaction
across the sample, the correlation between site-phase connectedness, site-phase average
distance, and site-phase diversity values was calculated. This overall pattern in the
relationship provided a basis for identifying the most likely outliers from the pattern to
inform the discussion about biased transmission in the section below.
The correlation between average connectedness and diversity, accounting for the
average spatial distance between site-phases, was calculated through multiple linear
regression in R, which produced an r-squared value of 0.3093 (p-value <0.0001), which
indicates that 30.93% of the diversity of the site-phases overall can be explained by their
connectedness and average distance to others. This value suggests that, compared to the
62% effect of unbiased transmission on diversity in Neiman’s (1995) sample, the
diversity in my dataset is affected to a greater extent by biased transmission processes
and sample size variation, as well as the noise in the different measures themselves (for
example, straight line distance is only an approximate indicator of how far people would
have moved).
However, when the outliers to this pattern are excluded (those site-phases with a
diversity of attributes that deviate from the expected diversity by more than 1σ or less
than -1σ of the standard error, Table 7.1) the correlation between connectedness and
diversity is 0.7267 (p-value <0.0001), which strongly suggests that unbiased
transmission is affecting the diversity in most of the ceramic assemblages in the sample.
This observation suggests that the majority of the communities relating to this sample of
ceramic assemblages may have been making their own choices as to which attributes to
copy or reproduce, instead of having a strong (adaptive or social) motivation to copy all
or a subset of the available traits to favour rare variants.
Figure 7.2 shows the residuals of the correlation between average connectedness
and diversity, while accounting for the average distance of each site-phase to all others in
their time-interval(s). Residuals represent the difference between the dependent values
(i.e. diversity) and those predicted by the regression (diversity, connectedness,
accounting for average distance) (Shennan 1997). The site-phases are roughly placed in
chronological order, showing that over time, the number of site-phases with a lower than
expected diversity decreases, corresponding to the idea that there may have been no
conformity bias acting on the reproduction of attributes.
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Figure 7.2 Deviation of each residual from the expected diversity (0). The multiple R-squared value
indicates the correlation between these observations.

7.3

Exceptions to the Neutral Model

!
The correlation between diversity and connectedness when taking into account
the average distance between site-phases in each network produces an expected diversity
value for each site-phase. Some of the observed values, however, deviate greatly from the
expected diversity value. These outliers may not represent the unbiased transmission of
traits, but may instead provide information about potential biases in the processes of
transmission. By identifying which sites are outliers to the general trend it is also possible
to reflect on preservation and publication biases, which may produce similar results.
If we assume that outliers represent sites with potentially biased transmission,
the sites that are more diverse than expected from their connectedness when taking into
account the distance between them may represent anti-conformity. In this respect,
however, it is important to reiterate that outliers are defined with respect to the sample
of sites included in the analysis. Site-phases may have interacted with sites not included
in the sample, which may result in higher diversity unrelated to anti-conformity. Another
possibility is that higher than expected diversity could be a result of better preservation
or publication compared with other assemblages.
Similarly, site-phases that are very well connected to the rest of the research area
but have a relatively low diversity could be the result of poor preservation of the
assemblages from these sites the possibility of intergroup transmission biases selecting
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for preferential traits, or a conformity bias in favour of traditional traits (that were also
present at other sites). This would keep the effect of drift and innovations on these
assemblages artificially low (e.g. Eerkens and Lipo 2005).
We can use the residuals of the regression from the expected correlation between
diversity and connectedness (accounting for average inter-site distance) to extract the
outliers. The most extreme outliers to the predicted value can be recognised through
defining the standard error of the distribution of residuals (Shennan 1997, 152-153) and
defining which assemblages deviate most strongly from the mean.
I used a variation on the object deviation linkage analysis of Clark (2013), which
measures the discrepancy between real and predicted values. Although Clark (2013, 78)
measures the deviation by subtracting the normalized independent distance matrix from
the normalised dependent distance matrix (e.g. connectedness – diversity), I used the
residuals of the correlation between connectedness, diversity and spatial distance.
Following Clark, the positive outliers (more diverse than expected) correspond to values
greater than 1σ (10.78737) and 2σ (21.57474) above the mean, while the negative
outliers (less diverse than expected) correspond to values of less than -1σ (-10.78737)
and -2σ (-21.57474) below the mean (Table 7.1). The outliers that are more diverse than
expected are indicated with an orange (1σ) or red (2σ) background, while the outliers
that are less diverse than expected are indicated with a green (-1σ) and blue (-2σ)
background. Figure 7.3 visualizes how the outliers are defined. These outliers have been
defined in the network maps (Figures 7.4-7.9), informing a discussion about biased
transmission and the preservation of these outliers.

Figur e 7. 3 Regression line and one standard error band.
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Table 7.1 Outliers to the expected diversity as indicated by the average connectedness, while
accounting for average distance of these sites to others (site-phases marked orange and red are more
diverse than expected, and site-phases marked blue and green are less diverse than expected).

Categories!(R
)!1σ!or!(R)!2σ!! Phasecode!

Phasecode!

residuals!

CH-ET

-17.38399092

-2

DS-II

BAR-VIe

-12.82702495

-1

BM-ENI

-12.30382779

CH-MT
SES-I

residuals!

Categories!(R)!
1σ!or!(R)!2σ!!

2.238851156

0

ARG-ENIII

-10.41802651

-1

-1

IL-X

-1.514288326

0

-0.374382781

0

VT-EN

-8.553161415

-1

-9.004129882

-1

UL-early4

4.846516942

0

BM-ENII

5.518105452

0

FCP-1

-7.336128227

-1

BAR-VId

-1.776643364

0

UG-IV

3.490129869

0

Cuho-IX

11.42321679

1

IL-IX

2.22383369

0

HC-IV

3.817386147

0

KA-I

-7.069967808

0

UL-Vb

-2.082937038

0

IL-VII

6.572221458

0

ARG-ENI

-9.441123853

-1

UL-late4

15.71096874

2

KN-EN

1.293861144

0

AP-7

-4.979666828

0

MEN-3

2.084455654

0

IL-VIII

1.213120393

0

KUR-13

-4.383111168

0

ANZ-II

0.220148293

0

8.070344962

1

HC-II

-4.294629898

0

UL-Va

1.194937517

0

MAG-SC

2.98764718

0

UG-V

-6.857240629

0

IL-VI

1.64111471

0

AK-C

6.145932736

0

ARG-MN

0.607479356

0

ARG-ENII

-9.427227487

-1

CC-MN

10.19349261

1

SES-II/III

-8.380895486

-1

KN-MN

11.86577299

1

KO-Ia

-3.487772563

0

KA-II

3.333420584

0

Cuho-VIII

3.675041501

0

AP-6

-1.566639753

0

KUR-12-8

13.66956942

1

FCP-2

9.818325743

1

DS-I

5.616704825

0

MAK-I

-1.120988264

0

BLA-SC

4.615649981

0

OG-I

4.732640425

0

HC-III

0.380178017

0

MAK-II

1.25900206

0

SES-III

-15.99402518

-2

ANZ-III

2.291974486

0

ANZ-I

9.876255074

1

UG-III

-2.050469794

0

NEA-I

Some of the oldest assemblages seem to be generally less diverse than expected from
their connectedness (Figure 7.4, upper), suggesting that a conformity bias may have
affected ceramic production in pioneer communities. Upon arrival, the pioneer farmers
may have rejected rare variants or new ideas in favour of known models. However, it is
likely that the low variability resulted from the poor preservation of these assemblages,
and the fact that assemblages such as BAR-VIe and CH-ET have low sample sizes.
Sesklo I and Argissa Magoula ENI are, in contrast, relatively well recorded and
have a sufficient sample size to recover a relatively high number of rare variants.
However, most of these variants are known to the wider research area suggesting that
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initially no new styles were developed at these sites. These pioneer assemblages were
stylistically quite simple, with little variability of attributes. It is likely that the bias
observed is therefore the result of the general simplicity of these assemblages, in which
the scope for defining variability or similarity is low. However, all these assemblages are
outliers, suggesting that, while founder effects could have contributed to drift and
innovations, there was generally no scope to expand these assemblages immediately after
arrival.

Figure 7.4 Visualisation of the networks through time (6600-6400 BCE, above; 6500-6300 BCE,
below), with the outliers of the correlation between connectedness and diversity, accounting for
distance; green (-1σ), blue (-2σ), orange (+1σ), or red (+2σ) circles.
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Figure 7.5 Visualisation of the networks through time (6400-6200 BCE, above; 6300-6100 BCE,
below), with the outliers of the correlation between connectedness and diversity, accounting for
distance; green (-1σ), blue (-2σ), orange (+1σ), or red (+2σ) circles.

As can be observed in Figure 7.4, lower (6500-6300 BCE) and Figure 7.5, upper (64006200 BCE), the assemblage of Çukuriçi Höyük IX has a higher than expected diversity.
Given its similarity to Bademağacı, it is likely that these sites had a common approach to
using style in ceramics, developing similar features. However, Çukuriçi Höyük IX’s
assemblage is much more diverse than can be explained by this relationship, suggesting
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that new styles may have developed at this site, or that ideas were introduced from sites
beyond this sample. This increasing diversification of the stylistic assemblage fits with the
idea of founder effects, and reflects the development of different regional ceramic
traditions.
The first phase of Nea Nikomedeia (Figure 7.5, lower: 6300-6100 BCE) is also
more diverse then expected from its connectedness and average distance to other sites.
However, this diversity can both be explained by the good preservation and high sample
size of this assemblage, and the fact that it is not a pioneer assemblage. Ceramic
technology arrived in Macedonia before the start of Nea Nikomedeia, as represented at
Mavropigi, Yiannitsa, and Nea Makri. These sites may have already developed a distinct
ceramic tradition, which may relate to Nea Nikomedeia’s assemblage, rather than sites
further afield.
Sesklo and Argissa Magoula are by this point still less diverse than expected, even
though we are now comparing the secondary site-phases of these sites (Sesklo II/III and
Argissa ENII; Figure 7.5, lower). The lower than expected diversity of Argissa and Sesklo
potentially relates to the relatively low quality rank of these assemblages (see Table 6.2).
The ceramic assemblage of FCP 1 (Figure 7.6, upper: 6200-6000 BCE) is also less
diverse than expected from its connectedness and distance to other sites, even though
this assemblage is well published and a large sample was available for analysis. The high
similarity of this site to others suggests a high level of intergroup transmission while the
lower than expected number of attributes shows that relatively few unique variants
appear in this assemblage. Instead it shows that biased transmission resulted in the
copying of similar ceramic style and vessels shapes, either by the potters of Franchthi 1,
or by the surrounding sites.
In the same phase, the ceramic assemblage of Kuruçay 12-8 is much more diverse
than expected from its centrality, but because Thissen (2010) has observed similarities
between these levels and what has been divided at Hacılar between levels V-IIA, it is
likely that the high diversity may represent separate episodes of production that have
been combined. Nonetheless, the relatively low similarity of this site-phase with
contemporary assemblages suggests that a particular tradition developed in the Lake
District. The results presented therefore correspond to Thissen’s suggestion that the Lake
District developed independently from Central and southeastern Anatolia from the end of
the seventh millennium BCE onwards. Thissen believes that these changes relate to
changing patterns in cooking and food processing in this region (2010, 280).
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Figure 7.6 Visualisation of the networks through time (6200-6000 BCE, above; 6100-5900 BCE,
below), with the outliers of the correlation between connectedness and diversity, accounting for
distance; green (-1σ), blue (-2σ), orange (+1σ), or red (+2σ) circles.

While this may be true for Bademağacı, given the high number of decoration styles at
Kuruçay 12-8 this divergence seems to be largely stylistic. Although we cannot be sure
whether this specific use of style is deliberate or developed unconsciously, the differences
between the stylistic variability at this site and the functional variability at Bademağacı
suggest strong ideational differences with regards to pottery production and use between
the communities of these sites. A more in-depth study into uses of temper and shaping
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methods at these sites would perhaps provide a more conclusive understanding of
relationships between sites in the Lake District.
Figure 7.6, lower (6100-5900 BCE) indicates that Argissa ENIII has a high level
of connectedness and a limited assemblage of stylistic attributes, while Sesklo III has
extremely low attribute diversity. Furthermore, Veluška Tumba is less diverse than
expected from its relationships. It is doubtful that any of these assemblages represent
conformity, as the quality of these datasets is generally low.
The stylistic assemblage of Anzabegovo I (6000-5800 BCE; Figure 7.7, upper) is
more diverse than expected, which suggests that this site-phase might have been
relatively isolated from the other assemblages, and has developed various rare elements
compared to the wider research area. This may be the result of anti-conformity, or the
possibility that Anzabegovo’s community interacted with communities outside of this
sample. Although it seems that, given the dissimilarity of this assemblage from
neighbouring Veluška Tumba, anti-conformity and the selection of rare, or unique
variants is not unlikely.
Figure 7.7 (lower) shows that Ulucak IV (late) is more diverse than expected
from its centrality, suggesting that anti-conformity, or the selection of rare variants
influenced ceramic assemblage diversity. This phase was in an excellent state of
preservation when it was first excavated (Çilingiroğlu 2011), and is composed of several
sub-phases suggesting that the assemblage represents a number of production episodes,
potentially increasing the diversity of its ceramic assemblage.
Similarly, the ceramic assemblage of Cyclops’ Cave MN is described in detail
(Sampson 2011), and its diversity is therefore probably due to research related biases
rather than a transmission bias. However, both its average distance from other sites and
connectedness suggests interaction with this site could have been frequent. The higher
than expected diversity of Knossos MN is a likely result of the fact that multiple levels
were included in this site-phase, and the relatively large sample size on which this
assemblage was based.
Figure 7.8 (upper and lower) shows that there is also a higher than expected
diversity of variants at Franchthi 2, which may again relate to the nature of publication
of this assemblage. Franchthi’s ceramic assemblage is relatively well-published, and FCP
2 represents five sub-phases, which were distinguished on the basis of innovations that
took place ‘within!an!ongoing!ceramic!tradition’ (Vitelli 1993), which may have occurred
over a longer duration than the other site-phases. The fact that this phase is more diverse
than expected may relate to the sequence of innovations that are condensed in this single
site-phase.
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Figure 7.7 Visualisation of the networks through time (6000-5800 BCE, above; 5900-5700 BCE,
below), with the outliers of the correlation between connectedness and diversity, accounting for
distance; green (-1σ), blue (-2σ), orange (+1σ), or red (+2σ) circles.
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Figure 7.8 Visualisation of the networks through time (5800-5600 BCE, above; 5700-5500 BCE,
below), with the outliers of the correlation between connectedness and diversity, accounting for
distance; green (-1σ), blue (-2σ), orange (+1σ), or red (+2σ) circles.
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7.4

Discussion
The correlation between connectedness and diversity, accounting for average

distance, suggests it is likely that the transmission of pottery style was generally
unbiased. Neutral intergroup transmission would suggest that patterns appear solely as
the result of the spatial structure of the population and the frequency of interaction
(Neiman 1995, Lipo et al. 1997, Shennan and Wilkinson 2001), and that there is
therefore no overarching bias acting on the transmission of style.
From the discussion above, it seems that sample size variation accounts for most
of the outliers to this trend, suggesting that these outliers cannot support biased
transmission that may relate to the signalling of social boundaries. These results instead
correspond to the observation in the last chapter, which indicates that distance is the
most important force affecting the similarity between the ceramic assemblages in this
sample.
Because sample size variation seems to have been the primary factor distorting
the relationship between diversity and connectedness, accounting for distance, this
analysis is problematic. The scale and variability in the quality of the assemblages
prohibits a more detailed exploration of the biases underlying the transmission of ideas
in this analysis, which would need a higher quality dataset than is currently available (for
example using metric variation in base types like Neiman’s (1995) study). One
interesting pattern that can be observed from the outliers is the fact that all of the
assemblages in the first interval seem to be less diverse than expected from their
connectedness and inter-site spatial distance. Although this is partly the result of the low
sample sizes of these assemblages, this influence should not be severe in all cases (for
example Bademağacı ENI, Sesklo I and Argissa I are relatively well documented, and
have a higher sample size, while they are still less diverse than expected).
Although this low diversity suggests that in this interval (6600-6400 BCE), there
may have been a conformity bias in the production of ceramics in the first founder
settlements, we need to take into account the fact that ceramics in this interval were
generally not decorated, and therefore there is little scope for stylistic diversity. The
lower than expected diversity of these assemblages may therefore not necessarily be
indicative of conformity, but rather the result of a general, not transmitted, absence of
the idea of decorating ceramics. The next chapter will examine ceramic production in a
pioneer context further, by discussing the ceramic assemblage of Barcın Höyük and
comparing it to contemporary assemblages.
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After this initial expansion phase, most ceramic assemblages are as diverse as
expected from their connectedness and distance, suggesting that the transmission of
ideas was not biased and that drift and innovations led to increasing diversity at each
site. Although from this period onwards, stylistic elements such as variations in handle
types, surface treatments and decoration begin to appear, most regions seem to start to
develop such stylistic attributes independently. This indicates that, relative to the sample
studied, there may have been no specific conformity or prestige bias at work in these
communities. This pattern corresponds to the existence of founder effects, a process by
which drift and innovations cause a diversification of assemblages after initial settlement,
leading to the emergence of stylistic differences between the site-phases in this sample.
Over time, interactions may have become increasingly structured by distance rather than
active social coherence, as suggested by unbiased transmission.
Given the likely influence of sample size variation, this interpretation is still
preliminary. To identify neutral or biased transmission more securely, the results of this
chapter should be further examined with an improved dataset (further discussed in
chapter 10).

7.4.1

Conclusion!

Although style may have been transmitted horizontally and vertically, between sitephases and between neighbouring populations, it is unclear how transmission took place.
Ideas may have been transmitted directly between potters, or indirectly, through groups
of seafarers or via neighbouring sites via a chain of transmission events. In the case in
which we find pioneer sites in a region, can we expect that there is no horizontal
transmission at all, and that similarities are the result of continuity of pottery traditions
from parent settlements? If this is the case, can we assume that parallel changes between
such sites and the region of origin are the result of the continuing direct exchange of
ideas, or do such regions invent similar traits separately? Although there may be no
single answer to the question how transmission took place, through focusing on the
dynamic between stylistic similarity and technological change in a sample of site-phases,
these possibilities can be further explored.
The next chapter will discuss the trajectory from founder settlement to
regionalized cultural complex in the light of the development of temper and raw material
selection, by investigating the diversity and nature of ceramic temper technology in the
period 6600-6000 BCE with a particular focus on the Marmara Region, at Barcın Höyük
and Aktopraklık C. The results provide a perspective on the development of ceramic
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technology, as influenced by founder effects, innovations, and the development of a
shared technology among neighbouring sites.
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8.
Neolithic Pottery
Technology in the Marmara Region
!!!!!!
8.1

Introduction
In this chapter pottery temper traditions of two sites in the Marmara Region will

be discussed as case studies of the technological development of ceramic production and
raw material procurement. This information is used to find out whether there is a
contrast between technological aspects of early ceramics and their stylistic appearance
and potential function, and to define how founder effects, innovations and intergroup
transmission may have led to ceramic assemblage similarities in the eastern Marmara
Region and beyond. Ceramic petrography is one way to study potters’ recipes and their
use of the natural resources around the site. As a first stage in the chaîne opératoire of
ceramic production, raw material procurement and the use of temper may provide
evidence of shared ideas, below the surface of visible pottery style.
Until recently, researchers of the Balkan, Greek and Anatolian Neolithic worked
under the presumption that Neolithic ceramic assemblages were mainly locally produced,
and technologically homogeneous. The observations made by Wace and Thompson
(1912) of morphological variation between ceramic assemblages in Thessaly reinforced
the idea of local production, and of the associated Neolithic communities as immobile,
self-sufficient units that did not rely on exchange (Childe 1936, 94). A related
expectation was that ceramic technology is homogeneous and developed locally at each
site (Tomkins, forthcoming). These ideas had their consequences for later scholarship,
and the idea that the study of ceramics had no effect on the broader understanding of
Neolithic life or processes of migration (Tomkins, forthcoming), delaying research into
the technology and provenance of Neolithic pottery.
Only recently studies of the production process of ceramics in the Neolithic
Balkans and Aegean have appeared (Vitelli 1993, Yiouni 1995, Spataro 2006, 2011,
2014, Pentedeka and Dimoula 2009, Quinn et al. 2010, Dimoula 2012, Dzhanfezova et
al. 2014), while only a few petrographic studies of Neolithic ceramics from Anatolia have
been published (van As and Wijnen 1995, Özdöl 2012, Roodenberg et al. 2003). In
contrast, from a perspective that envisions pottery technology as reflecting transmitted
practices, that may develop into ‘technological styles’ (Leroi-Gourhan 1943, Dobres 1999,
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Hegmon et al. 2000), we can begin mapping interregional similarities and differences to
understand processes of transmission of technological know-how between Neolithic
communities in this part of the world. As a contribution to the growing body of work that
focuses on the technology of Neolithic pottery, this chapter will discuss the development
of temper and raw material procurement in the Marmara Region through the
petrographic analysis of sherds from Barcın Höyük and Aktopraklık C18.
I will compare technological traditions of clay procurement and the uses of
temper in the Neolithic phases of Barcın Höyük (VIe-VIc) and Aktopraklık C, to
understand the process of cultural change in the Marmara Region from the point of view
of ceramic production, and its relation to the socially transmitted knowledge underlying
pottery style and morphology.

8.1.1! Ceramic!Petrographic!Research!in!Anatolia!and!Southeastern!Europe!
Although few petrographic studies of Neolithic ceramics from Anatolia have been
published, several studies have pointed out that there is a mineral tempered, dark-faced
burnished ware (DFBW) tradition (in Çatalhöyük, the Lake District, and western
Anatolia), that is preceded by the straw tempered coarse ware of the Early Tradition at
Çatalhöyük (Özdöl 2012, E. Özdoğan 2014). In the Middle Tradition at Çatalhöyük
(starting around 67/6600 BC), mineral temper replaces organic temper, while vessel
walls become thinner, and vessel surfaces become darker and burnished ceramics appear.
The growing number of ceramic petrographic studies on Neolithic ceramics in
Greece and the Balkans provides information for comparing with the earliest ceramic
technology in the Marmara Region (Tomkins and Day 2001, Spataro 2006, 2011,
Pentedeka and Dimoula 2009, Quinn et al. 2010). Some of these studies have challenged
traditional ideas about Neolithic ceramics as locally made, stationary artifacts that were
not exchanged over large distances (Quinn et al. 2010, 1042). Instead, it increasingly
becomes clear that potters of the Neolithic in Thessaly and the Aegean produced a
variety of fabrics, using temper that was selected from either nearby outcrops in the case
of Theopetra cave, Sesklo and Paliambela (Pentedeka and Dimoula 2009, Dimoula
2012), to interregional and overseas sources in the case of the Middle Neolithic Cyclop’s
Cave (Quinn et al. 2010).

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
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With the permission and help of Fokke Gerritsen, Rana Özbal, Laurens Thissen, Necmi
Karul, and Mert Avcı.
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8.2

Early Pottery Production in the Marmara Region
Although the discovery of Fikirtepe and Pendik dates back to 1907 (M. Özdoğan

2013), excavations only started in the early 1950s under the direction of Halet Çambel
and Kurt Bittel (Bittel 1970) bringing to light a distinctive Neolithic pottery sequence.
More recently, the ceramic sequence of the Fikirtepe complex was studied by Mehmet
Özdoğan, and is best-known from the site of Pendik (M. Özdoğan 1983). The Fikirtepe
culture as described by M. Özdoğan (1997) consists of an early or archaic stage, a classic
stage and a developed stage (Ibid., 21, Figure 8.2).
Around 6200 BCE, several sites appear in the southern Marmara region that all
produced ‘Fikirtepe-style’ pottery (M. Özdoğan 1983). The Archaic Fikirtepe stage is
represented in the ceramic assemblage from the basal layer of Pendik (M. Özdoğan 1983,
405) and consists of grit and sand tempered fine ware. Surfaces are burnished and
mostly brownish-grey, dark-grey, and orange-red and reddish-brown. Fine black-slipped
sherds and red-slipped body sherds show that surface treatments are comparable to other
sites in Neolithic Anatolia (Çilingiroğlu 2009, E. Özdoğan 2014). The geographical extent
of the Archaic Fikirtepe stage is well established and includes sites south of the Marmara
region extending beyond Demircihöyük (Seeher and Korfmann 1987) near Eskişehir and
in western Anatolia in the Balikesir Plain near the Aegean coast (Figure 8.1).

Figure 8.1 Map of Neolithic/Early Chalcolithic sites in the eastern Marmara Region.
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8.2.1! Petrographic!Studies!of!Ceramics!of!the!Marmara!Region
In the Marmara Region, two petrographic studies of Fikirtepe ceramics have been
conducted so far. Roodenberg (2003) has discussed the petrographic analysis of a sample
of fifty sherds from basal Menteşe that should date to between 6400-6000 BCE
(Roodenberg 2003). Four main fabric groups were distinguished, of which the dominant
inclusions are composed of: 1) crushed calcite (in approximately half of the sample); 2)
quartz (in one fourth of the sample), 3) calcite and quartz (in one sixth of the sample),
and 4) iron schist and mica schist (in one tenth of the sample) (Roodenberg 2003, 29).
Roodenberg mentions that the calcite is angular so it probably was added to the clay as
temper. In contrast, schist and quartz inclusions may have been naturally present in the
clays.
Van As and Wijnen (1995) have published the results of the analysis of 63 thinsections from Ilıpınar from contexts dated to after 6000 BCE, studied by C. Overweel
(van As and Wijnen 1995). This more thorough study indicates that at Ilıpınar sericitebearing clay and sericite and micrite-bearing clay were used.
Within these clay matrices, four types of non-plastic inclusions were
distinguished: 1) a mixture of quartz schist and haematite, 2) micrite, 3) sparite, 4)
grains and aggregates with oolithic coatings. In non-plastic group 1, Overweel
distinguishes quartz-feldspar schist (the feldspar consists of albite and epidote), epidotemica schist (with components of muscovite or biotite, quartz, epidote, chlorite and
magnetite), and monomineral types of grain (epidote, quartz, albite, quartzite and
magnetite) that represent the disintegrated fragments of these types of schist.
Six different combinations of clay and inclusions were subsequently
distinguished, of which combination I/1 (sericite-bearing clay with quartz, schists,
epidote, albite, quartzite, magnetite, haematite) was the most common. This fabric is
comparable to the clay samples taken around the site, leading to the conclusion that the
ceramics were made from local clays, and that the non-plastic inclusions in these clays
were probably not added as temper (van As and Wijnen 1995, 83). Furthermore, organic
temper is present in moderate quantities throughout the occupation sequence of Ilıpınar
(Thissen 2001).
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(image removed for copyright reasons)

Figure 8.2 Pottery sequence of the Marmara Region (M. Özdoğan 1997, 20).

8.2.2! Context!and!Chronology!of!Neolithic!Barcın!Höyük!and!Aktopraklık!C
Barcın Höyük is located near Yenişehir, some 20km south of Lake Iznik, and represents
the earliest Neolithic site in the Marmara region known to date with a continuous
Neolithic sequence. The earliest phase (VIe) has been dated to the interval between
6650-6500 (1σ) BCE (Weninger et al. 2014). The associated ceramic assemblage is
therefore the earliest in the region with a secure date (Gerritsen et al. 2013b, 72). Barcın
Hõyük’s ceramics pre-date the assemblages of the Archaic Fikirtepe culture and are
therefore key to understanding the development of this specific ceramic tradition. The
earliest settlement (phase VIe) was built upon fluvial Quaternary deposits consisting of
silt, clay, sand and gravel (Gerritsen et al.!2013a, 2). The valley is surrounded by a
heterogeneous geological landscape including marble, schist, trachyte, andesite,
limestone siltstones, sandstones, and gravel outcrops (Yaltırak 2002, Gerritsen et al.
2013a; Figure 8.3). According to environmental reconstructions the earliest occupation
of the site coincides with the Early Holocene period of humidity and high annual
precipitation levels that slightly predates the onset of a period of Rapid Climate Change
(RCC) events at the end of the seventh millennium BCE (Weninger et al. 2006, 2009,
2014)19. In the Marmara Region, this period is characterised by generally colder winters
and periods of extreme dry or wet conditions (Groenhuijzen et al. 2015, Weninger et al.
2014).

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
19

Rapid Climate Change (RCC) events were aggravated by the outflow of Hudson’s Bay,
increasing the climatic cooling between 6250-6050 BCE that is referred to as the 8.2 climate
event (Weninger et al. 2006, 2009, 2014).
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The Neolithic phase (VI) at Barcın Höyük consists of five sub-phases, the oldest
three of which (VIe-c) will be discussed in this chapter. Sherds from phase VId
correspond to the oldest level of this phase (referred to here as phase VId (early)). As
publication of the final results of the excavations is still in progress, the stratigraphic
situation should be considered preliminary.
The earliest settlement was located at the edge of a lake that retreated during the
Neolithic and eventually disappeared. Recent environmental reconstructions suggest that
the earliest settlers at Barcın Höyük chose a location comparable to that of Çatalhöyük:
on a natural elevation in a generally wet environment (Groenhuijzen et al. 2015). In
contrast, the later settlements at Ilıpınar, Aktopraklık C, and Menteşe were not located in
marshy areas but rather occupy arid hills or promontories near the edges of a lake.
Architectural remains are currently represented by series of posts. During phases VId and
VIc post-walled and pisé buildings were found, in association with a domesticated faunal
assemblage with the absence of pig bones and supplemented by shellfish, and a fully
domesticated archaeobotanical assemblage. Pottery vessels include holemouth bowls,
spherical bowls, and pots with vertically pierced knob handles, executed with well
burnished, self-slipped surfaces (Gerritsen et al. 2013a).
Some 50km west of Barcın, on the shore of Lake Ulubat, Aktopraklık was
excavated. Aktopraklık consists of three separate sites of which Aktopraklık C represents
the Late Neolithic occupation. Sites B and A are located southwards from C and represent
the Chalcolithic and Bronze Age levels respectively. Aktopraklık C consists of two subphases, the earliest of which produced round architecture, while in the later phase square
houses were found. So far the ceramic assemblage is still in a preliminary stage of
evaluation, implying that a division of the ceramics between these sub-phases has not yet
been made (Karul and Avcı 2011a, 2). The ceramic assemblage from site C includes
narrow necked pots, rectangular box-shaped vessels with incised decorations, vertically
pierced triangular lugs, triangular tubular lugs, round and flat bases, incisions,
impressions, and white incrusted excisions (Karul and Avcı 2011a, 4). Aktopraklık C
ceramics are associated with the second stage of the Archaic Fikirtepe tradition (Karul
and Avcı 2011b, 7).
As discussed in chapter 4, the absolute chronology of Aktopraklık C provides
conflicting results, although the authors suggest a starting date of this site around the
middle of the seventh millennium BCE (Karul and Avcı 2011a). The typological
similarities between the ceramic assemblages of Aktopraklık C and Ilıpınar X-VIII (for
example in the presence of vertically pierced, triangle-shaped lugs, and the vessel
shapes) indicate that the ceramic assemblage studied here is contemporaneous with
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Ilıpınar, which should start after 6000 BCE. This later chronology implies that
Aktopraklık C and Barcın Höyük phases VIe-c do not overlap. However, due to the
preliminary nature of the publication of these ceramics and the absence of a
chronological division of the assemblage, some of the material may date to the earlier
sub-phase of site C, in which case it may overlap with Barcın Höyük.

8.2.3

Research!Aims

In this chapter, I aim to characterize the development of ceramic production in the
Marmara Region, answering the question how ceramic technological change reflects the
process of Neolithisation of this region. In order to do this, the following topics will be
addressed;
-

How do clay preparation methods develop through time at Barcın Höyük, and
how can they be characterized at Aktopraklık C?

-

Can we determine the origin of Barcın Höyük’s ceramic technology through a
comparative study of clay preparation methods?

-

How do the observed patterns relate to ideas about interregional changes in
ceramic production technology and function, and the wider process of
Neolithisation of western Anatolia?

This diachronic study of pottery technology at Barcın Höyük contributes to the detailed
macroscopic observations published by Laurens Thissen (Gerritsen et al. 2013b),
elaborating on the compositional variability of the fabrics for the first three Neolithic
phases of Barcın Höyük and the assemblage from Aktopraklık C studied in detail by Mert
Avcı (2010).

8.3

Temper Traditions at Barcın Höyük
Thirty-four ceramic samples were selected from Neolithic phases Barcın Höyük

VIe-c and twelve from Aktopraklık C. The sample includes the full range of
macroscopically defined ware types (including the full range of surface treatments,
macroscopically defined inclusions, porosity, and firing atmospheres (see Figure 8.4 for
the range of wares sampled from Barcın Höyük)) excavated from each phase, selected
with the help of Laurens Thissen (for Barcın Höyük) and Mert Avcı (for Aktopraklık C),
who have studied and published these ceramics elsewhere (Avcı 2010, Gerritsen et al.
2013a, 2013b).
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Figure 8.3 Geological map of the Yenişehir basin (adapted from: www.mta.gov.tr).

Petrographic thin-sections were prepared and studied with a polarizing light microscope
in the Koç University Archaeology Laboratory under the supervision of Rana Özbal. The
thin sections were separated into fabric groups following a version of the method
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proposed by Whitbread (1989) modified by Quinn (2013) (appendix II). Further
technological interpretations were made on the basis of the observations in thin section.
The fabrics were distinguished on the basis of the combination of the clay and
non-plastic inclusions. Fabric groups were divided according to the main mineral
inclusions (A. Schist, B. Phyllite, C. Greenschist/Chlorite schist, D. Calcite, E.
Sedimentary rocks, F. Calcite metamorphic rocks). Further subdivisions were made on
the basis of the abundance and size of the inclusions.

VIe

VId
(earl

VI
c
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Figur e 8.4 Ware-types
sampled from each phase at
Barcın Höyük (photographed
by author).

8.3.1! Phase!VIe!(8!samples)!
The ceramic assemblage of phase VIe contained holemouth pots and bowls with flat
bases that were usually smoothed or unburnished. Few poorly preserved traces of
burnishing on sherds were also encountered. Most of the sherds have a light buff or
greyish surface and break colour. Ceramics were fired in reduced conditions (Figure 8.6).
Petrographic analysis was conducted on these sherds to understand whether this
homogeneity is reflected in the pottery fabric. The sample of phase VIe contains fabric
groups A, B, and C (Figure 8.5, Table 8.1). Fabric A.1 contains few poorly sorted schist
inclusions (<1,2mm, 10-15%) with occasional metamorphic epidote. Fabric B.1 contains
poorly sorted and rounded phyllite inclusions (<1,2mm, 20%), with quartz and mixed
metamorphic rocks in small fraction. Fabric C.1 contains poorly sorted, non-aligned mica
schist (<2.4mm, 10-15%), while fabric C.2 contains chlorite schist in similar abundance
and composition.
The heterogeneity among the inclusions in the size, abundance and type of
metamorphic inclusions in these fabric groups, suggests that the clay was derived from
several sources. It is likely that the samples of fabrics A.1 and B.1 contain inclusions that
were already present in the clay naturally, and therefore that the inclusions were not
deliberately added to the clay as temper. The samples of fabric C are better candidates
for tempered ceramics, suggesting that the first farmers in the Yenişehir valley may have
been able to recognise and process green-schist and mica schist rocks. Schist outcrops are
located at about 3km from the site, and schist nodules were found in deposits at the site,
supporting this possibility.
Given that phase VIe marks an occupation horizon of early farmers with a full
Neolithic economy, the appearance of pottery is associated with the arrival of farming
technology from elsewhere. Initially, the first farmers at Barcın may not have been
familiar with the landscape and its resources, and may have experimented with different
clays from different locations, resulting in the heterogeneity of the fabrics in this sample
(further elaborated in section 8.3.5).
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A.1

B.1

C.1

Figur e 8.5
Microphotographs of fabric
groups of phase VIe
(crossed polars, field of
view 3.0 mm).!

C.2

Table 8.1 Summary of fabrics identified from phase VIe.

!

Fabric

Main inclusions

Samples

A.1 Schist/phyllite (with epidote)

Medium to high-grade metamorphic
rock fragments (elongate and equant,
sub-angular to sub-rounded <1.2
mm, 10-15%)

3, 8

B.1 Phyllite

Low-grade metamorphic rocks, mixed
metamorphic rocks (2) (elongate and
equant, very angular to angular <1.2
mm, 20%)

2, 5

C.2 Greenschist/micaschist

High-grade metamorphic rocks
(elongate and equant, sub-angular to
sub-rounded <2.4, 10-15%)

6, 7

C.3 Micaschist

Medium to high-grade metamorphic
rocks (elongate and equant, subangular to sub-rounded <1.6 mm, 1015%)

1, 4
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Figur e 8.6 Barcın
Höyük trench L13,
phase VIe (1. Δ153365, 2. Δ158-395, 3.
Δ163-450, 4. M11Δ139-212 (trench M11
intrusion), 5. Δ161422, 6. Δ161-433, 7.
Δ159-391) (Gerritsen
et al. 2013, 84).

!
8.3.2! Phase!VId!(early)!(15!samples)
During phase VId, vessel shapes, decoration and technology changed dramatically. Vessel
walls are generally thinner, with globular and s-shaped bowls appearing alongside
holemouth pots and bowls (Figure 8.8). Most sherds were covered, while leather hard,
with a diluted clay slip in the same colour as the fabric (Gerritsen et al. 2013b).
Afterwards, the vessels were carefully burnished, resulting in a very smooth and shiny
exterior on which traces of burnish strokes are no longer visible. Surface colours are
generally brighter than in phase VIe, with various shades of brownish pink and light
cream.
In total nine different fabrics were distinguished in phase VId (early) (Table 8.2,
Figure 8.7). Although the abundance and size of the inclusions differ slightly from those
of phase VIe, fabrics A, B, and C reoccur in this phase. Samples of fabric A contained
coarse, elongate and rounded mica schist, and few polycrystalline calcite (potentially
from a marble outcrop) (<3.4mm, 20%). Fabric group B was again recognised,
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containing poorly sorted phyllite and coarse polycrystalline calcite fragments (<4mm,
20%). Sherds of fabric C contained sub-angular to rounded chlorite schist (<2mm, 20%).
The matrix of fabrics A, B and C contains non-calcareous, quartz-rich clay with small
mica particles and argillaceous inclusions (clay pellets).
There is continuity between the fabrics from phases VIe and VId (early) since
fabrics C, A, and B reoccur. However, a dramatic change takes place in this phase as well,
with the appearance of crushed calcite temper. One of the samples (Fabric D.1, <2.4mm,
50%) contains relatively and poorly sorted coarse very angular to angular calcite
inclusions. The calcite fragments in the samples of fabrics D.2 and D.3 are smaller and
better sorted suggesting the fragments were more carefully crushed.

Table 8.2 Summary of fabrics identified in phase VId (early).

Fabric

Main inclusions

Samples

A.1 Schist/phyllite (with
epidote)

Medium to high-grade metamorphic
rock fragments (elongate and equant,
angular to sub-rounded <3.4 mm,
20%)

34

A.2 Schist/phyllite (with
epidote) and calcite
metamorphic rocks

Schist and polycrystalline calcite
inclusions (elongate and equant,
subangular to rounded <3.4 mm, 20%)

29

B.1 Phyllite

Low-grade metamorphic rock fragments
(elongate and equant, angular to subrounded <1.6 mm, 20%)

27, 30

B.2 Phyllite and calcite
metamorphic rocks

Low-grade metamorphic rock fragments
(elongate to equant, sub-angular to
sub-rounded <4 mm, 40-50%)

26, 32, 33

C.1 Greenschist/clay pellets
(or mixed clays)

High-grade metamorphic rock
fragments (elongate and equant, subangular to rounded <2 mm, 20%)

31

D.1 Calcite fabric

Calcite (elongate to equant, very
angular to angular <2.4 mm, 50%)

28

D.2 Fine calcite

Calcite (elongate to equant, very
angular to angular <0.8 mm, 30-50%)

21, 22, 24

D.3 Limestone
E.1 Mixed sedimentary,
volcanic, metamorphic rocks

!

Limestone (elongate to equant, veryangular to sub-rounded <1 mm, 3050%)
Quartz, plagioclase feldspar, basalt
(elongate to equant, angular to
rounded <2 mm, 35-45%).

207!

20, 23, 25

19

Fabrics D.2 and D.3 (Fabric D.2<0.8mm, 30-50%; D.3, <1mm, 30-50%) only vary in
terms of the type of calcite used, with sparry calcite marking the latter. The angularity of
the calcite, bimodal grain size distribution of the inclusions and homogeneity of the
matrix of all samples of fabric D strongly suggest that the calcite was added as temper.
One of the sherds contained mixed mineral inclusions (Fabric E.1) including
abundant quartz, plagioclase, mica, basalt, and argillaceous inclusions (<2mm, 35-45%).
Basalt outcrops are located at a distance of about 10km from the site, but instead of
having been imported to the site, the paucity and roundness of basalt inclusions suggests
that is more likely that fragments of basalt washed out along with river or rainwater and
were deposited in a mixed clay bed.
In phase VId (early), we find clear evidence that inclusions are added as temper
instead of having been present in the clay naturally. The appearance of calcite temper
potentially suggests a functional change towards the use of ceramics for cooking and
food preparation (Gerritsen et al. 2013b, 72-3). How this change came about is unclear.
There may be parallels with Çatalhöyük (IV/III: 6400/6300 BCE), where calcite
inclusions appear alongside wares with grit inclusions (Gerritsen et al. 2013b). However,
the calcareous inclusions in the ceramics of Çatalhöyük are most probably naturally
present in the calcareous clay derived from river deposits, instead of having been
deliberately added as a temper (Özdöl 2012). Calcite temper was found in Early
Neolithic ceramics from Knossos (Tomkins 2007b) and Franchthi (Vitelli 1993) in
ceramics that are considered as display/serving/eating rather than cooking ware due to
the lack of soot or firing clouds on these vessels. It is therefore debatable whether the use
of calcite temper is the result of contact with these distant regions, or whether this
innovation has developed independently.
Crushed calcite temper was found at nearby Menteşe (Roodenberg et al. 2003)
and Demircihöyük (Seeher 1987), in phases that might have been contemporaneous to
Barcın VId. Instead of interpreting the emergence of calcite temper as a local, functional
development, it is therefore possible to consider the possibility that calcite temper may
represent a socially transmitted tradition.
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Figur e 8.7 Microphotographs of fabric groups of phase Vid (early) (crossed polars, field of view
3mm).

!
(image removed for copyright reasons)

Figur e 8. 8 Barcın
Höyük, trench L13
and trench M10 (14
and 15). Phase VId
Calcite ware (6.
Δ141-281, 7. Δ145290, 8. Δ131-270, 9.
Δ145-290, 10. Δ141282, 11. Δ141-286,
12. Δ141-280, 13.
Δ141-282, 14. Δ2021044, 15. Δ2901216) (Gerritsen et
al. 2013b, 85).

!
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8.3.3! Phase!VIc!(10!samples)
In phase VIc, medium to large cooking pots appear that usually have lugs, either pierced
or un-pierced (Figure 8.10). These pots are mostly globular with thin, round bases that
are usually worn on the outside and have abundant traces of soot on the interior. The
vessels were coil built with secondary finishing shaping techniques (paddle and anvil)
which in most cases could have erased traces of coils (Gerritsen et al. 2013b). Burnishing
was performed in a different way than in the previous phase, leaving thin parallel traces
of burnishing tools on the surface of the pot. Surface colours are usually brown to dark
brown, in comparison to the lighter colours of phase VId (Gerritsen et al. 2013b, 98).
The sample from phase VIc consists of 10 sherds (Table 8.3). Most of the sherds
were covered with a diluted clay slip and were well burnished afterwards. Seven fabrics
were distinguished, most of which were tempered with (polycrystalline) calcite (Figure
8.9).
The fabrics of phase VIc contain coarse inclusions of mixed origin. Most of the
sherds in the sample contain calcite fragments (sometimes derived from marble rocks)
and phyllite or schist. Samples of fabric F.2 (10 and 15) contain abundant metamorphic
inclusions (green schist) that, given their roundness and unimodal grainsize distribution,
were possibly present in the clay naturally. The angular calcite inclusions were probably
added to the clay as temper.
Next to angular calcite, fabric F.1 contains abundant metamorphic inclusions
(green schist) that were possibly naturally present in the clay (<2mm, 50-60%).
Similarly, fabric F.2 contains non-plastic inclusions of chlorite schist and phyllite next to
coarse calcite inclusions (<1.6mm, 50-60%). In one of the sherds (sample 14) two clays
were mixed; grey-brown clay was possibly added to the red-firing clay matrix that was
used in the other samples. Fabric F.3 contains coarse and angular metamorphic calcite
(recognised as marble) (<2.2mm, 50-60%) of similar size and abundance as fabrics F.1
and F.2, but instead of schist/phyllite, additional inclusions are polycrystalline quartz
and feldspar. It is therefore likely that different clays were supplemented with similar,
crushed calcareous rock fragments and therefore that these fabrics are related.
In this phase, fabric D.3 (abundant crushed calcite) reappears represented by an
oxidized sherd of which the surface was intensively smoothed and burnished, creating
the shiny reddish surface reminiscent of red-slipped ware (Çilingiroğlu 2009). This fabric
group is different from F.3, as calcite has been crushed to a much finer size (<1mm, 3040%). Also fabric A.3 contains calcite, which is much finer than in the samples of fabric F
(<0.6mm, 25%), next to occasional mica schist fragments.
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Fabric C.4 has a red surface colouring owing to an oxidized firing treatment, but
contains abundant medium-grade metamorphic inclusions, recognized as glaucophane
(blue schist), and thus, there seems to be no single clay preparation method to produce
the brick-red burnished vessels. Finally, fabric E.2 is characterised by the presence of
mixed inclusions including igneous rocks and a homogeneous fabric. In contrast to fabric
E.1, fabric E.2 does not contain igneous rocks.

A.2

D.3

F.1

C.4

E.2

F.2

Figur e 8.9 Microphotographs of fabric groups of phase VIc
(crossed polars, field of view 3.0 mm).

F.3
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(image removed for copyright reasons)

Figure 8.10 Pottery shapes from phase VIc (Gerritsen et al. 2013b, 108).

Table 8.3 Summary of fabrics identified in phase VIc.

Fabric
A.3 Schist with calcite
metamorphic rocks (17)

Main inclusions
Schist and polycrystalline calcite,
probably naturally present in the clay
(elongate and equant, subangular to
rounded <0.7 mm, 25%)

C.4 Glaucophane schist
(blueschist)

High-grade metamorphic rock
fragments (elongate and equant, subangular to rounded <1.8 mm, 20-30%)

9

D.3 Limestone

Limestone (elongate to equant, veryangular to sub-rounded <1 mm, 3050%)

11

E.2 Mixed sedimentary rocks

Quartz, feldspar (elongate and equant,
angular to sub-rounded <1.2 mm)

16

F.1 Calcite, greenschist

Calcite (elongate and equant, angular to
sub-rounded <2 mm, 50-60%)

12, 14 (mixed
clay), 18

F.2 Calcite, mica schist

Calcite in matrix with medium-grade
metamorphic rock fragments (schist)
(elongate and equant, angular to
rounded <1.6 mm, 50-60%)

10, 15

F.3 Polycrystalline calcite

Marble (elongate and equant, angular to
rounded <2.2 mm, 35-45%).

13

!

212!

Samples
17

The nature of the raw materials in clay and temper from phase VId (early) to VIc
is similar, with crushed calcite continuing in the latter, although it is more variable in
size and often occurs next to coarse metamorphic rock fragments. Although there is
continuity in the raw materials targeted, there are differences in the preparation of the
pastes. The heterogeneity of metamorphic rocks in the fabrics of phase VIc is striking,
suggesting variability in the use of local clay beds and rock outcrops and perhaps, in
contrast to phase VId (early), no effort seems to have been made to purify the clays of
rock fragments other than calcite. Contrary to the sample of phase VId (early), the calcite
has been crushed less meticulously, resulting in poorly sorted fabrics with varying grainsizes.

8.3.5! Summary
In summary, pottery technology at Barcın Höyük started with the production of ceramics
using clays from a variety of probably local clay sources. During phase VId (early), there
is a higher variability of surface treatments and decorations, with cream, orange and
dark-brown wares, coinciding with the homogeneity of clays and crushed calcite temper.
This shift may represent a local innovation or may be related to the adaptation of
external ideas. It seems that there was no strong effect of conformity to the use of
ceramic temper technology, but rather a high motivation to innovate. Given that there is
no information yet of contemporary site-phases in the period 6400-6300 BCE in the
eastern Marmara Region, it is unclear whether the use of calcite represents a horizontally
transmitted idea, brought in by incoming farming communities.
During phase VIc ceramic production takes yet another turn, with a more
standardized surface treatment and shape assemblage, and a higher variability of fabrics.
A more detailed study should be undertaken to understand the relationship between
fabrics and wares, and we have not enough information to understand the relationship
between vessel shape and fabric. However, there is continuity between phases VId
(early) and VIc in vessel shapes (mainly consisting of s-profile pots), and some continuity
in the use of calcite temper. It is therefore possible that there was a lower restriction on
the use of fabrics than there was on shapes. In this case, there seems to be little
conformity with relation to technological ideas, but rather a motivation to change the use
of temper.
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8.4

Temper and Ceramic Technology at Aktopraklık C
Aktopraklık C, located some 50km to the east of the Yenişehir valley, is situated

upon neritic limestone near Quaternary deposits. The site is located near undifferentiated
continental, clastic and carbonate rocks, and schist, phyllite, marble, granite and andesite
outcrops (Figure 8.11). A recent study of charcoal pieces from this site suggests that
during Neolithic and Chalcolithic times, the vegetation around Aktopraklık C was
composed of deciduous oak and hornbeam forest (Schroedter and Nelle 2015), which fits
with the palaeo-environmental reconstruction of the Yenişehir basin conducted by
Bottema et al. (2001). The origins of Aktopraklık’s earliest settlers are unknown,
although in contrast to the ‘Anatolian’ style, rectangular buildings of the inland sites of
Northwest Anatolia, the architecture of Aktopraklık’s earliest phase, consists of round,
wattle-and-daub structures. In the second stage of Aktopraklık C, rectangular
architecture, and a full Neolithic package suggest a closer connection with the inland
sites, while the pottery assemblage of this phase shows clear similarities with the second
stage of the Archaic Fikirtepe culture.
As already discussed in chapter 4, the chronology of the ceramic assemblage of
Aktopraklık C is unclear, partially because it has not yet been associated more clearly
with these different settlement phases. This suggests that we may be dealing with an
assemblage that covers the start of the site, which may date as far back as 6400 BCE
(Karul and Avcı 2011), up until the beginning of the sixth millennium BCE.
Table 8.4 Types of wares excavated at Aktopraklık C (after Avcı 2010).

(table removed for copyright reasons)
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8.4.1! Sampling!Strategy
In order to grasp the variability of technological procedures that underpin ceramic
production at Aktopraklık C, a sample of twelve sherds, one from each ware group, was
selected for petrographic analysis. Mert Avcı has studied Aktopraklık C’s ceramics for his
masters thesis and helped me with the selection process. Avcı distinguished fourteen
ware groups, twelve of which were investigated in this study.20 He distinguished
between red ware (MI), dark ware (MII), light coloured ware (MIII), and coarse ware
(MIV) (Table 8.4).
(image removed for copyright reasons)

Figure 8.11 Geological map of the surroundings of Aktopraklık (source: www.mta.gov.tr).

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
20

Due to logistical reasons we did not have access to fabrics MI.d and MIV.c, and therefore
these were not included in this study (red-slipped burnished ware and limestone tempered
ware).
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It is unclear to which of the two sub-phases of site C these sherds belong, making
chronological comparison difficult. Given the stylistic similarities with Ilıpınar, it is likely,
however, that we are dealing with the assemblage from the later stage of the sequence.

8.4.2! Description!of!the!Fabrics!(12!sherds)!
Four different fabrics were identified in the thin-sections (Table 8.5, Appendix II). The
largest group consists of sherds with low-grade metamorphic clastic rock and occasional
grog fragments that may have entered the fabric during the production process by
accident (35, 47). The other non-plastic inclusions may occur naturally in the clay. The
samples of fabric A contain iron rich inclusions and are devoid of micrite. Chert is present
in samples 35 and 44.
Fabric B consists of one sample and is characterized by the presence of abundant
acidic volcanic temper with distinctive plagioclase feldspar inclusions recognised as
andesite. The volcanic inclusions are homogeneously distributed throughout the clay
matrix. Occasional metamorphic and sedimentary rock fragments may be occurring in
the clay naturally. The volcanic inclusions in this fabric were possibly derived from one of
the andesite outcrops, located some 7km north of the site (Figure 8.11).
Fabric C is only represented by sample 39 and consists of clay with abundant
inclusions of plant material. Few grog and shell inclusions are present, but their paucity
suggests they may have entered the clay matrix by chance during the process of adding
the organic material (e.g. Quinn 2013, 58). The base clay for this fabric differs from the
other samples, mostly in the presence of abundant micrite, some coarse chert, and fine
quartz inclusions.
Fabric C was distinguished by the presence of abundant fine to very fine quartz
inclusions and occasional clastic or low-grade metamorphic inclusions. These inclusions
were probably derived from a quartz-rich, alluvial deposit.
The ceramics in this sample were generally fired in reducing atmospheres at
temperatures below 750-850°C, as indicated by the unaltered nature of the calcite
inclusions (e.g. Quinn 2013, 191) and the incomplete decomposition of organic
fragments in sample 39. We are dealing with at least four distinct coexisting
technological groups that use a variety of raw material sources.
Most distinct in this case is fabric B, which contains abundant volcanic/andesite
inclusions. This type of temper is connected to the surface treatment and appearance of
the vessels from this ware-group, which are described by Avcı as black-slipped ware (Avcı
2010, 133–134). The homogeneity of the inclusions in the clay (consisting of mainly
andesite in a fine clay matrix), suggests that a specific choice was made to target this

!

216!

type of rock. Similarly, the organic inclusions in fabric C were most likely added as
temper considering their distribution and abundance.
Table 8.5 Fabric groups identified in the sample of Aktropraklık C.

Fabric

Main inclusions

Samples

A. Clastic rocks

Sedimentary rocks, phyllite, and
occasional grog (elongate and equant,
sub-angular to sub-rounded <2mm)

35, 37, 38, 43, 44,
45, 47

B. Volcanic rocks

Andesite (elongate and equant, subangular to rounded <2.2 mm)

36

C. Organic inclusions, chert,
and micrite

Abundant added micritic calcite and
voids suggesting organic temper
(elongate and equant, rounded to veryrounded <2.4 mm)

39

D. Mixed sedimentary rocks

Fine quartz and sedimentary rocks
(elongate and equant, angular to subrounded <2.4 mm)

40, 42, 46

A

C

B

Figur e 8. 12
Microphotographs of fabric
groups of Aktopraklık C
(crossed polars, field of
view 3.0 mm).

D

!
8.4.3! Summary

From the analysis of the thin-sections of Aktopraklık C it appears that ceramic production
differs from Barcın Höyük. However, we need to note that the ceramic assemblage of
Aktopraklık C could be somewhat later than the end of Barcın phase VIc. There is no
clear relationship between shapes and temper (Table 8.6), although a larger sample size
would be more conclusive about this possibility. The heterogeneity of the matrices
suggests that clay was derived from a number of different clay sources, while the use of
andesite and organic temper indicates that people were using different raw materials to
improve the properties of the clay. Andesite or organic inclusions were not used in the
Yenişehir valley (either at Barcın Höyük VIe-VIc, Menteşe 3 or Ilıpınar). Organic temper
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was used at Ilıpınar (starting around 6000 BCE) and Aktopraklık C, suggesting that this
temper procedure may relate to this later period. At Ilıpınar X, small numbers of
organically tempered wares appear for the first time (Thissen 2001) among mixed
metamorphic inclusions at Ilıpınar (schist, epidote, albite), quartz, micrite and sparite
inclusions. At Ulucak organic temper was in use from phase IV onwards (also dated to
6000 BCE). In the Balkans, the use of organic temper was already widespread in the
earliest assemblages, dated to around 6200/6100 BCE (see chapter 9). Organic temper
may therefore be a non-local tradition that was adopted from outside of the eastern
Marmara Region
Furthermore, the use of abundant andesite temper in sample 36 points out that a
specific rock may have been selected. Andesite is present in a restricted area north of the
site suggesting that this type of temper could have been produced locally. At Franchthi
Cave, small numbers of andesitetempered sherds appear in phase

(image removed for copyright reasons)

FCP 1 (dated between 6390/6030
and 5730 BCE 1σ (Reingruber and
Thissen 2005)). Andesite temper
at Franchthi relates to
monochrome, dark burnished, thin
or thick-walled, neutrally fired
ceramics (Vitelli 1993, 112). The
shapes of andesite ware suggest
that this temper was used for the
construction of closed pots and
straight-sided bowls of varying
dimensions (Vitelli 1993, 336,
Figure 10). At Aktopraklık C, the
andesite sherds belong to a
shallow, everted rim bowl with

Figur e 8. 13 Shape related to sample 36 (andesitetempered ware): above, and sherds of similar fabric
(MII.b): below (Avcı 2010).

black slipped exterior (Figure 8.13).
Although Vitelli argues that fabrics of low frequency may represent imports,
andesite-tempered ceramics were most probably produced locally given the availability of
andesite outcrops, while the nearest sources would be some 95km away from Franchthi
(Vitelli 1993). She suggests that andesite is easy to crush into 1-3mm particles and that
biotite flecks in the volcanic matrix may have appealed to Neolithic potters, but these
properties are not significantly different from other types of temper (Vitelli 1993, 115).
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It is likely that the andesite ware at Aktopraklık C was locally made, although
andesite outcrops are present all across northwestern Anatolia. A more extensive
comparative research on Neolithic andesite-tempered ceramics in Anatolia may be more
conclusive about the distribution and cultural context of this type of temper.
Table 8.6 Samples from Aktopraklık C and context information.

Nr

Ware

Shape,!
context

35

MIII.b

BVI.a,

Cream
coloure
d ware

88E 22.-

MII.b

BIa.1.b,

Black
slipped
ware

89D 2.-

MII.c

BIII.a.1.
b.1,

36

37

Black
fineware

38

!

90D 10.-

MII.a

BVI.a,

Unburn
ished
greywa
re

88F 11.-

Image,!context

Photo!outside

(image
removed for
copyright
reasons)

(image
removed for
copyright
reasons)

(image
removed for
copyright
reasons)

(image
removed for
copyright
reasons)
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Photo!inside!

39

40

42

MIV.a

BIII.c,

Organic
temper
ed
coarseware

88E 3.-

MIV.b

BIII.b,

Mineral
temper
ed
coarseware

88E.
23.-

MIII.a

BII.a
1.a,

Buff
unburni
shed
ware

43

44

45

90D 8.-

MI.c

BVI.a,

Red
burnish
ed ware

88F 14.-

MI.b

BVI.c,

Red
fineware

88E 22.-

MI.a

BIII.a
2.b,

Red
coarseware

!

(image
removed for
copyright
reasons)

89E 3.-

(image
removed for
copyright
reasons)

(image
removed for
copyright
reasons)

(image
removed for
copyright
reasons)

N/A

(image
removed for
copyright
reasons)

(image
removed for
copyright
reasons)
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46

47

MII.d

BVI.a,

Mottled
brown
burnish
ed ware

89E 6.-

MII.e

BIII
a.1.b.1,

Mottled
brown
slipped
ware

8.5

(image
removed for
copyright
reasons)

GED10

(image
removed for
copyright
reasons)

Discussion

8.5.1! The!Development!of!Clay!Preparation!Methods!in!the!Marmara!Region
The first potters at Barcın Höyük produced ceramics using clays from a variety of sources,
and included metamorphic non-plastics such as schist and phyllite. During this phase,
cooking stones have been found in association with the ceramic fragments, suggesting
that vessels were used for stone boiling. During Phase VId (early), the phyllite and schist
fabrics were supplemented by ceramics with crushed calcite temper, suggesting that
there was a high motivation to innovate among the potters from this phase. Innovations
are associated with different firing treatments and changes in the assemblage of vessel
shapes and the use of clay and temper, and co-occur with the emergence of burnished
surface treatments, thinner vessel walls, and an increase in the appearance of firing
clouds which may indicate the assemblage was more suitable for boiling and cooking on
a direct heat source (Gerritsen et al. 2013b).
While indirect cooking techniques using cooking stones for boiling is an effective
technique, the change to direct cooking (which must have become adopted much more
extensively by VId) must have changed the daily lives of the people in intimate ways,
marking an important ideational step that allows for a simplification of tasks or a
reduction in the steps needed to cook or boil in ceramic vessels. The shift between these
very different cooking practices seems to have involved a set of technological changes in
the way pottery was prepared, changes that are visible in thin section. However,
although there may be an association between the first use of crushed calcite temper and
the beginning of cooking pots that were suitable for placing over fire, it is unclear what
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the benefits of using calcite temper are. Calcite presents no known functional advantages
for heating vessels over phyllite/schist inclusions (both tempers perform equally well
during thermal shock and both arrest crack propagation (e.g. Skibo et al. 1989)). The
appearance of this innovation is therefore not straightforward and might be related to
wider socio-cultural reasons rather than relating to a functional improvement alone.
The cooking stones of phase VIe provide a strong parallel with Çatalhöyük where
such stones have also been found (e.g. Gerritsen et al., 2013b), while at this site, a
change from plain-ware to cooking vessels takes place in phase VII (ca. 6600 BCE (Last,
2005)). At Çatalhöyük this ideational change involves a shift from using vegetal temper
to the predominance of mineral temper (Last 2005, 127). This particular change from
vegetal to mineral temper provides a functional advantage (Last 2005 128, Skibo et al.
1989), as the thermal conductivity of vegetal tempered vessels is generally much poorer
than mineral tempered wares (Quinn 2013, 158).
The first occupation of Barcın Höyük, set around 6620 BCE, converges with the
shift from the Early to Middle Tradition in Çatalhöyük, right in the period when changes
in cooking practices took place in Central Anatolia. But although at Barcın Höyük some
characteristics of the Early Tradition at Çatalhöyük, such as holemouth pots appear, no
vegetal temper was used in this pioneer settlement. The use of mineral temper at Barcın
Höyük therefore provides an important difference with Çatalhöyük, offering a functional
advantage with regards to indirect cooking.
Despite the differences in the tempering of the first ceramics at Barcın Höyük and
Çatalhöyük, we cannot immediately refute the idea that Çatalhöyük’s assemblage
represents an ancestral pottery tradition to that of Barcın Höyük. The change to cooking
ware at Çatalhöyük may have taken several generations (Last 2005, 128), in which
pioneer communities could have split and moved westwards. In this process we can
expect the loss of certain cultural variants such as organic temper, simply because a
lower number of participants in pottery making may have split from a parent community
and, given the relatively low sample size of the ceramic assemblage of phase VIe, faced
an apparent lower necessity for ceramic production. Moreover we need to consider that
pottery making is often described as an inherently conservative tradition, in which
inconsistencies are usually corrected by teachers (e.g. Gosselain 1992, Wallaert-Pêtre
2001). Although it is therefore likely that learned knowledge is continuous rather than
subject to change, processes of migration allow for the reinterpretation of established
traditional knowledge, just because of a change in the social dynamics of pottery
production and perhaps the disappearance of a controlling older generation. Such
‘founder effects’ (e.g. Frirdich 1994, Shennan 2000) may be reflected in the diversity of
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fabrics in phase VIe, which suggests a number of clay sources was exploited without
applying a standard method. A logical result from migration is the search for suitable
clay sources in a newly encountered environment. This process probably involved the
reinterpretation of clay preparation, in which organic temper was not considered useful
either because the new clays were considered suitable for the purpose in mind, or
because the first settlers were actively improving the technological properties of the
vessels to be better suited to stone boiling. In contrast to the general simplicity of the
shape assemblage, the variability of the clays used would suggest that Barcın’s pioneer
community adhered to known models, while finding new approaches to temper and clay
procurement.
If the timing of Barcın’s initial settlement indeed preceded the shift to cooking at
Çatalhöyük, the change from plain to cooking ware at Barcın Höyük may well have been
inspired by the developments at work in Central Anatolia, but such ideas may have
disseminated after the first phase of settlement in the eastern Marmara Region, when
local clay preparation procedures and the selection of raw materials had already formed
part of daily life and practical knowledge.
The presumed non-functional shift to using calcite temper would therefore
represent a change that converges with the reconsideration of technological practices
that corresponds to wider changes in the production process instead of being related to
interactions with distant regions. Arguably, this innovation marks an important step in
the development of ceramic manufacture in the eastern Marmara Region, as it was later
also adopted at Menteşe (Roodenberg et al. 2003) and Demircihöyük (Seeher 1987).
Clay preparation methods at Barcın Höyük and Aktopraklık C are clearly
different, while there is some overlap in vessel shapes (s-profile bowls, altars/boxes).
Because the assemblage of Aktopraklık C is likely younger than that of Barcın Höyük, I
think this discontinuity in temper traditions does not necessarily represent a social
boundary but rather relates to the potential temporal discrepancy between the sites.
Because vessel shapes of Aktopraklık C are similar to Ilıpınar X-VIII and Ulucak IV, and at
both these sites organic temper was used, it is likely that the eastern Marmara Region
was not isolated from other regions in the research area. In this respect, the continuity in
vessel shapes observed between Barcın Höyük and Aktopraklık C suggests that vessel
shapes represent a more local tradition, while the rapid changes in the uses of temper
and clay in the Marmara Region suggest that technological knowledge was transmitted
horizontally, between regions.
An explanation for this may be that communities in the Marmara Region were
exchanging knowledge, skills, and perhaps individuals, while interregional interactions
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took place only from the Archaic Fikirtepe period onwards (resulting in the adoption of
organic temper, s-profile bowls, tubular lugs, and calcite-encrusted decorations). It is
likely that intra-regional interactions are shaped by raw material circulation patterns, but
future research should further elaborate this possibility.

8.5.2! The!Process!of!Neolithisation!and!Ceramic!Technology
Although the beginning of ceramic production in the Marmara Region is most likely the
result of migration rather than the adoption of new technologies by a resident
population, changes in the use of temper may be explained by other factors than
migration and the total replacement of a culture (e.g. Pauketat 2001, Rosenberg 1994).
Social interaction, and the adaptation to the environment provide explanations, but are
difficult, if not impossible to recognize through material culture alone. Production
intensity and the number of participants in pottery production can have an effect on the
uniformity in the appearance and composition of pottery (Rice 1991, Stark et al. 2000).
At the same time, technological variability and change may result from the imperfect
replication of a tradition, a lack of skill, a deliberate decision to change, or the control
over the access to resources (Rice 1991, 273).
The growing number of sites in the Marmara Region in the second half of the
seventh millennium BCE suggests that the resident population expanded, and/or that
new farmers arrived. The radical changes in temper technologies of Barcın Höyük may
point to the alteration of pre-established traditional knowledge in the face of the
expansion of settlements. The idea that the Bauplan of a cultural tradition changes as a
result of expanding populations relates to the higher likelihood of ideational and
behavioural changes in the face of increasing cultural interactions (e.g. Rosenberg 1994).
As suggested by this study, the variability in the uses of temper between sites in
western Anatolia diminishes in the face of a growing number of sites (leading to the
initial shared tradition of crushed calcite in the eastern Marmara Region, to the eventual
shared tradition of the use of organic temper that extends as far south as Ulucak).
Therefore, we may be dealing with a mechanism in which, in the context of a growing
population, the tendency to adapt to local situations changes to a propensity towards
inter-site integration (see also Rosenberg 1994, 321).

8.5.3! Summary!and!Conclusion!
1) The development of clay and temper use at Barcın Höyük VIe suggests that
there was a high motivation to innovate and experiment with local resources in the
pioneer phase of settlement.
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2) Through time, there is a gradual expansion of vessel shapes, and a punctuated
change of temper technology.
3) The introduction of new temper traditions through time suggests that there
was little conformity to using known models but that ideas spread through interaction
between communities.
The next chapter will discuss ceramic technology of the first assemblages in the
Balkans, as reflected in the temper traditions of Džuljunica Smărdeš I and II. In the light
of the possibility that the transmission of traits at these early Starčevo-Criş sites is
unbiased, resulting in random innovations and drift, we can assess such possibilities for
the use of temper. The results of this study provide information about the dynamic
between technological and stylistic traditions in the face of expanding and moving
populations. !
!

!
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9.
Ceramic Technology at
Džuljunica Smărdeš, Bulgaria

9.1

Introduction
In the middle of the twentieth century Vladimir Milojčić characterised the pottery

sequence of the Starčevo culture as starting with a horizon of ceramics ‘made!of!wellR
levigated!clay,!to!which!organic!substances!such!as!straw!and!chaff!are!occasionally!added.!
The!surface!is!a!yellowish!brown,!but!the!core,!owing!to!incomplete!firing,!remained!black’!
(Milojčić 1949). Starčevo, a site on the Serbian Danube, opposite Vinča, gave its name to
the cultural complex of which such ceramics were part, while it was referred to in
Romania as Criş, and Hungary as Körös (Figure 9.1).
Michela Spataro was the first to undertake large-scale comparative petrographic
research among early Starčevo-Criş sites and observed strong technological similarities

(image removed for copyright reasons)

Figure 9.1 Location of the Neolithic Starčevo-Criş-Körös culture (Map: S. Geck, in: Astaloș et al.
2013).
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between the ceramic assemblages of southern Serbia and Romania (Spataro 2006,
2011). The oldest phase of the Early Neolithic pre-Criş (IA/IC) culture in Romania,
which starts around 6000 BCE, has ‘wellRburnished,!translucent,!red!or!pinkRpainted!wares!
with!simple!patterns!of!whiteRpainted!dots!and!small!ovals’!with hemispherical, globular and
cylindrical shapes (Biagi et al. 2005, 43). Around 5900 BCE (Criş II), Neolithic sites
appear across Romania. Typical elements of the Criş II ceramic assemblage include
troncoconical open bowls, sometimes on ring-shaped or squared low pedestals, globular
shapes, deep open bowls with everted rims and ‘altars’ (in the Anatolian terminology;
boxes), cream, red or yellow slipped ceramics with white-painted patterns (Biagi et al.
2005, 43).
Spataro notes that, most probably, the ceramics from this area were locally made
with clay from river deposits (2014, 184). Similarities correspond to Milojčić’s initial
observations; fabrics were consistently enriched with organic material or left
untempered. The extent of the area with a homogeneous fabric signature in the Early
Neolithic is both remarkable and puzzling; where was this technological tradition
developed and how did it spread through the Balkans? The radiocarbon evidence related
to the earliest sites of the Romanian Neolithic suggests that the earliest farmers spread
across the Balkans through a rapid riverine migration (Biagi et al. 2005), indicating that
pottery technology may have ‘hitchhiked’ with these early communities.
If we consider the area south of the Starčevo-Criş cultural sphere, it appears that
there are stylistic differences between the earliest ceramic assemblages. These stylistic
‘micro-regions’ attested are by some considered to be the result of pre-Neolithic symbolic
traditions (Pavúk 2007).
The earliest, stylistically variable, pottery assemblages in the Balkans are
commonly associated with the Veluška-Porodin and Anzabegovo-Vršnik group in
Macedonia of which the earliest appearance stages of ‘arrival’ were dated to around
6100/6000 BCE (Thissen 2000a), the proto Starčevo-Criş culture that appears in
Transylvania around 6100/6050 BCE (Biagi et al. 2005), and the West Bulgarian Painted
Culture along the Struma River valley, starting with Kovačevo around 6160-5990 BCE
(Reingruber and Thissen 2005, Lichardus-Itten 2005) and in Galabnik around 6000 BCE
(Thissen 2000a). In Northeastern Bulgaria we find a ‘sub-group’ referred to as the
Koprivec culture that starts around 6100 BCE (Krauß 2011). In the Iron Gates, pottery
technology may have been introduced in Mesolithic contexts (Thissen 2009, Borić 2005).
Technologically however, the pottery in the Iron Gates Region still fits in the StarčevoCriş temper tradition, being almost exclusively tempered with organic matter (Thissen
2009, 16), and also has vessel shapes similar to other early Neolithic Starčevo-Criş sites
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(e.g. Vuković 2004), indicating that both ceramic technology and the introduction of
pottery did not result in the stylistic or technological alteration of established ideas.
How can we interpret the stylistic differences between these Early Neolithic
ceramic assemblages in the Balkans, in the face of the technological homogeneity among
them? These questions will be addressed through considering one of the first ceramic
assemblages in the Koprivec cultural area, from Džuljunica-Smărdeš, and comparing
stylistic and technological aspects of this assemblage to contemporary ceramic
assemblages in southeastern Europe and western Anatolia. Through comparing stylistic
and morphological similarities of the ceramic assemblage of Džuljunica Smărdeš
discussed in chapters 6 and 7, to the results of a petrographic analysis of a sample of
sherds from its earliest phases, we will reconsider here the ideas about the stylistic
relationships between this assemblage and contemporary site-phases.
The results will ultimately provide a means to assess the questions surrounding
the appearance of pottery similarities over the vast area that is characterised by the
Starčevo-Körös-Criş culture, in the light of more general questions surrounding the
spread of farming into the Balkans.

9.1.1

The!Early!Neolithic!Ceramics!of!Džuljunica!Smărdeš

Džuljunica-Smărdeš is located in northeastern Bulgaria, on a small hill near the Yantra
River, about 20km east of Veliko Tarnovo. The earliest occupation is represented by an
early Neolithic building set in the loess soil. The initial two phases (DS-I and DS-II) have
been dated to the interval between 6050-5900 BCE (Krauß et al. 2014, 70). Several
possible routes along which farming and people may have infiltrated this region have
been suggested: from the western Balkans eastwards along the Danube (Todorova and
Vajsov 1993, 61), northwards along the Vardar/Axios and Morava, Struma and Mesta
Rivers (Nikolov 1989, Stefanova 1996, 19) or along the coastal fringe of the Black Sea
(M. Özdoğan 2006). Džulyunica’s ceramic sequence has provided stylistic clues that have
been recognized in assemblages as far as the southwestern Anatolian Lake District
(Elenski 2006, Krauß et al. 2014). This assemblage provides a window into the stylistic
frame of reference of the earliest pottery producing groups in this area, and can therefore
inform us about spheres of influence that this early farming community was part of.
The ceramics from phase I are of high technological standard, implying that the
earliest settlers of this site were skilled potters, able to use the loess soil for pottery
making (Dzhanfezova et al. 2014, 154). Ceramics are well-finished including brownslipped and burnished fine-ware and smoothed coarse-ware (Dzhanfezova et al. 2014,
Elenski 2006, Krauß et al. 2014). Shapes include convex and biconical bowls,
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characteristic of the Starčevo
(image removed for copyright reasons)

culture, while oval jars are
reminiscent of contemporary
pottery traditions in western
Anatolia (Krauß et al. 2014b,
Figure 9.2).
Several decoration types are
recorded, among which are
applications, impressions and darkbrown ‘paint’ on a brown
background (Elenski 2006). The
appearance of painting right at the
start of the Neolithic sequence has
been used to refute the existence of
a monochrome Neolithic horizon in
the Balkans (Krauß 2011b). Recent
archaeometric analysis has
established that this ‘brown paint’

Figur e 9. 2 Selection of shapes from phase I of
Džuljunica (Krauß et al. 2014b, 59).

in fact was the result of the

!

application of a thin layer of a waxy

organic substance to the surface of the vessel before firing or the result of rubbing carbon
into the vessel wall immediately after firing, and can therefore not be compared to the
painted wares of Early Neolithic Bulgaria (Dzhanfezova et al. 2014, 149).
In the second phase, the existing assemblage of vessel shapes and surface
treatments is supplemented with white-on-red painted ceramics, which were traditionally
associated with the earliest Neolithic phase in Bulgaria (Çilingiroğlu 2009, 16, Gatsov
and Boyadzhiev 2009).
Previous research has suggested that the Early Neolithic ceramic assemblage of
Džulyunica-Smărdeš includes stylistic aspects of various ceramic assemblages in Thrace
and western Anatolia, and even as distant as settlements in the Upper Euphrates Valley
such as Mezraa Teleilat and Akarçay Tepe (Elenski 2006; Dzhanfezova et al. 2014).
Elenski (2006) mentions that there are typological similarities between the Early
Neolithic assemblage from Džulyunica and that of Hoca Çeşme phases IV and III (Elenski
2006). These similarities mainly consist of plastic decorations and finger impressions,
pierced knob handles and black and red painted patterns. Similarities with the Late
Neolithic of the Anatolian Lake District were mentioned, such as cylindrical necks, plastic
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decorations and the use of paint. Additionally, vertical tubular lugs were found which are
regarded as characteristic of Aegean coastal sites such as Ulucak, Çukuriçi Höyük, Ege
Gübre and Yeşilova (Krauß et al. 2014, Figure 9.3).
Can stylistic traits provide clues to the origin of technological habits of
Džuljunica’s people or did this ceramic assemblage emerge through a process of social
interactions, incorporating stylistic traits through borrowing? If we accept ‘style’ as
evidence of cultural preference (e.g. chapter 3), which of the aforementioned sites or
regions is then the most likely origin or ‘inspiration’ for Džuljunica’s ceramic assemblage?
In the previous chapter it has been shown that style and technology change through
different mechanisms, and at different rates. The same dynamic will be investigated in
this chapter by focusing on one of the first ceramic assemblages in the Balkans.
In order to investigate whether ceramic assemblage similarities may have
resulted from borrowing, the following section will present the results of the attribute
analysis of shared pottery traits between sites in Neolithic Anatolia and the Balkans. In
the second part of this chapter, these patterns of similarity will be compared to the less
visible characteristics of pottery traditions, such as the use of temper and surface
treatment technologies.
(image removed for copyright reasons)

Figure 9.3 Reconstructed ceramic vessels from phase II (Krauß et al. 2014b).
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9.2

Interregional Ceramic Assemblage Similarities
In order to compare pottery assemblages contemporary to that of Džuljunica

Smărdeš, this section will use the hierarchical clustering of a group of site-phases on the
basis of the total number of present attributes, to show the relatedness of Džuljunica to
contemporary ceramic assemblages (Figure 9.4). A selection of the site-phases studied in
chapters 5 and 6 served as a basis for this comparative approach. The aim of this section
is to understand the degree to which the first two phases of Džuljunica are similar to
other site-phases if all attributes are taken into account, before discussing in more detail
the comparison of this site with others on the basis of pottery technology.
Several ceramic-producing sites contemporary to Džuljunica I and II existed in
western Anatolia, Thrace and the Balkans. To investigate their stylistic similarity to
Džuljunica I and II, a subset of the assemblages discussed in chapter 6 and 7 was used.
The matrix of Jaccard distances between these two phases and those contemporary to,
preceding or antecedent to the ceramic assemblages of Džuljunica phases I and II was
visualising using multidimensional scaling (Figure 9.5).
Džuljunica’s phases I and II are similar to the group of assemblages from the
southern Balkans, rather than site-phases from regions in Anatolia or southern Thrace.

Figure 9.4 Distribution of sites with contemporary site-phases mentioned in the text.
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Figur e 9.5 MDS plot showing the relationships between site-phases contemporaneous to DS-I and
DS-II on the basis of stylistic attributes.

The most closely related assemblages to the first phase of Džuljunica are those of
Karanovo I, Blagotin and Nea Nikomedeia, and Anzabegovo, suggesting that there may
have been a west-to-east sphere of influence rather than a pathway of transmission
straight from Anatolia.

9.2.1

Interpreting!Similarity!

The assemblage of Džuljunica phase I is relatively central to the plot, but appears to be
more similar to sites in the Balkans such as Blagotin, Karanovo, Anzabegovo and Nea
Nikomedeia than to any site in Anatolia. Instead, Džuljunica II is more similar to the sites
in the Izmir Region (Çukuriçi Höyük and Ulucak), than phase I, suggesting that stylistic
ideas were transmitted after the first phase of settlement rather than before.
Ideas about technological and stylistic aspects of ceramics may therefore have
been widely shared among the first farmers in the Balkans, while style was only
transmitted to these regions from Anatolia after the first settlement phase. It is not
unlikely that later social interactions between Anatolia and the Balkans caused the
occasional borrowing of stylistic traits between both areas. According to Scheu et al.
(2015) gene-flow between European and Anatolian cattle from the beginning of the
Neolithic until ca. 5000 BCE suggests continuing interaction between these regions.
Although no specimens from Džuljunica were sampled, contemporary faunal assemblages
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from neighbouring sites (Kovačevo, Koprivec) provided evidence for continuous cattle
gene-flow with western Anatolia (among which Ulucak), suggesting that this site was
probably not isolated from such interactions (Scheu et al. 2015).
Sporadic borrowing, however, cannot be confirmed on the basis of ceramic
assemblage similarities alone, but should be explored further through comparing the
wider production process of ceramics of Džuljunica to this pattern of stylistic
relationships. As discussed in chapter 3, technological knowledge and skills relating to
pottery production are usually integrated through an extended process of learning, which
involves the transmission of knowledge about raw materials, forming methods, and firing
treatments. The motor skills and technological knowledge involved in the production
sequence of ceramics are considered to be difficult to ‘un-learn’ and are therefore likely
to be continuous through life (Gosselain 2008, Bowser et al. 2008, Degoy 2008, Gallay et
al. 1996, Wallaert-Pêtre 2001). Through comparing the clay preparation methods of the
first phases of Džuljunica to the wider region, the rest of this chapter will examine the
possibility that ceramic technology was indeed continuous, while stylistic ideas were
transmitted horizontally across the region, causing the similarities between Džuljunica
and the Izmir Region.

9.3

Petrographic Analysis of Džuljunica Smărdeš I and II
In this section, the results of a petrographic study of 34 sherds from the earliest

two phases of Džjuljunica Smărdeš will be discussed. The sampling strategy focused on
including the widest possible variety of ware-types and fabrics, for which a macroscopic
study on the ceramics from the site was initially conducted.
The sherds from DS-I (n=16) were excavated in the southwestern corner of
trench 21 at a depth of 2-2.10m (from the top of the trench). The sample included
organic tempered, thick-walled coarse-wares, brown, orange and red-burnished sherds.
Eight coarse-ware sherds and fifteen fine-ware sherds were sampled.
From phase DS-II, seventeen sherds were sampled, including seven coarse and
ten fine-ware sherds. Macroscopic observations of this sample established that in DS-II
fabrics are generally harder and surfaces are usually mottled, potentially indicating that
firing treatments changed in this phase.
The sherds were excavated in the southwestern corner of trench 21 at a depth of
1.65-1.75 (two of the fine-ware samples were excavated at a depth of 1.85-2m and two
samples at a depth of 1.25-1.35m).
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Samples were exported to the UCL Institute of Archaeology with permission of
the Archaeological Museum of Veliko Tarnovo and the National Institute of Archaeology
with Museum – Bulgarian Academy of Sciences in Sofia21. Samples were prepared and
studied using a polarizing light microscope in the Wolfson Archaeological Science
Laboratories, and described using a version of the method proposed by Whitbread
(1989) modified by Quinn (2013). A table with the descriptions of the macroscopic
observations on these sherds can be found in Appendix II.

9.3.1

Results

Three fabric groups were distinguished on the basis of the composition of the non-plastic
inclusions present in the matrix. In all but three sherds, organic temper was found in the
thin-sections. All but one of these sherds (sample 13) had a high core-margin
differentiation of the break, with dark grey or black cores and red-orange margins. Firing
atmospheres were therefore reducing or neutral, although the margins of most sherds
were oxidized. This may indicate that these vessels were exposed to the open air after
firing while the vessel was still hot (Quinn 2013, 202).
•

Fabric Group A.1 Chaff tempered fabric with well to poorly sorted quartz and
feldspar, iron oxides, and mica (30%, coarse fraction), meso- and macro-voids
and vughs (relate to long, grass-like organic inclusions, of which some relic
organic material is present in the voids) (4, 5, 6, 11, 12, 15, 17, 23, 25, 28, 29,
32, 33, 34, 35).

•

Fabric Group A.2 Fabric with abundant poorly sorted mixed mineral
inclusions such as (polycrystalline) quartz (5-25%), with mica, plagioclase, iron
oxides (10, 26).

•

Fabric Group B: Chaff tempered fabric with abundant poorly sorted mixed
mineral inclusions such as quartz (5-25%), with mica, plagioclase, iron oxides
and (sparry) calcite or micrite inclusions (1, 2, 7, 8, 9, 14, 16, 18, 22, 24, 27, 30,
31).

•

Fabric Group C: Calcareous clay matrix with iron oxides, clay pellets, organic
inclusions (20) and few shells (21).

•

Fabric Group C.2: Calcareous fabric with fine quartz inclusions (10%) and
iron oxides and micrite (5%) (13).

Apart from the minor differences in the composition of the clay, these fabric groups
appear to be very similar (Figure 9.6). Relic organic inclusions were still present in the
clay in many cases indicating a low firing temperature (below 650-700°C (Spataro
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2014)), although in most cases elongated, grass-like voids remain. Dzhanfezova et al.
(2014) mention that the clay from this site may have been levigated, given the
homogeneity and size of the mineral inclusions (Dzhanfezova et al. 2014, 143).
Potentially, the (minor) differences observed between the fabrics suggest that clay may
have been gathered in different areas, either containing micrite or mixed sand without
micrite. Fabric group C consists of only two sherds containing few clay pellets, and in the
case of sample 21, a shell fragment.
The petrographic analysis confirms that there is no clear correlation between
surface treatment and fabric, and that there is no marked difference between the
methods of temper or clay procurement between phases I and II. We need to consider
here the possibility that there is continuity in the addition of organic temper to fine,
quartz-rich clay.
The combination of clay with fine mineral inclusions, possibly gathered around
the site, and elongated grass-like, vegetal inclusions resembles the signature of Early
Starčevo-Criş ceramics in Serbia and the Banat region of Romania (Spataro 2006, 2014),
where abundant organic material was added to calcareous or non-calcareous alluvial clay
(Spataro 2006).

Figure 9.6 Microphotographs of fabric groups of the sample (crossed polars, field of view 3.0 mm).

9.3.2

Džuljunica!Smărdeš!and!the!Spread!of!RedRSlipped!Burnished!Ware

The dynamics between technological and stylistic similarity can also be studied by
investigating the technology behind the production of red-slipped burnished ware.
Ceramics with red and burnished surfaces appear simultaneously towards the end of the
seventh millennium BCE in western Anatolia, Greece and the southeastern Balkans,
making a strong case for the spread of this stylistic phenomenon by social contacts
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(Çilingiroğlu 2009a, 13, M. Özdoğan 2011c). Traces of these different technological
habits can reveal whether the preference for red coloured ceramics spread as an
exclusively stylistic idea, or whether it coincides with the spread of a technological
tradition, which presumably involves a more extensive learning curve. In her study of
Neolithic pottery from Macedonia, Yiouni (2001) recognizes the use of slip (a liquid
suspension of clay which was applied to the vessel when it was in a leather hard stage),
pigment (a mixture of minerals painted on, or brushed onto the vessel surface before or
after firing), and coating (a thick layer of colorant and a binding material that was
applied before or after firing). These technologies were applied throughout the Neolithic
to obtain almost identical wares (Yiouni 2001, 5).
Dzhanfezova et al. (2014) established several useful criteria to distinguish
between slipped and burnished ceramics under the microscope: a layer of slip can be
recognized by a boundary against the body where pores or gaps may differentiate the slip
layer from the body surface. The boundary is sharp rather than diffuse and the slip or
paint layer is finer than the body, and does not contain the same inclusions as the fabric.
In contrast, a pigment may have been burnished into the body clay, resulting in a
colouration without a clear boundary (or potentially a discontinuous boundary as the
result of uneven dragging or burnishing of the pigment). Dzhanfezova et al. established
that the red surfaces were created by 1) the application of iron ochre to the surface
before burnishing or 2) through the oxidization of the burnished outer surface (2014,
149).
Although most of the red-coloured sherds in the sample presented in this chapter
confirm Dzhanfezova et al.’s (2014) observation, on one of the samples traces of a red
slip could be distinguished by the slightly different composition of the slip and the bodyclay (Figure 9.7). The presence of at least one potential slipped fragment in DS-II may
indicate that we are dealing with three different ways in which the potters of DžulyunicaSmărdeš created a red coloured surface.
Although microscopic studies of the methods to produce Neolithic red-slipped
ware are scarce, some authors make note of slip technology. At contemporary Nea
Nikomedeia I, it was established that surfaces were coloured through dipping the vessels
in, or pouring on a thick (60-70μm) slip composed of diluted clay on well-smoothed
surfaces. In some cases, the slip was enriched with ferruginous shale (Yiouni 2001, 5,
14). In the same phase, a different slip technique was used as well; the rubbing of
powdered, pink colouring material onto the vessel walls (Yiouni 2001, Tsirtsoni 2009).
At Ulucak, the abundance of red-slipped burnished ware increases from phase Va
onwards (Çilingiroğlu 2011, 68), and the slip was at least in some cases created with a
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clay suspension (Çilingiroğlu 2009, 213). Çilingiroğlu does not exclude the possibility
that red surfaces were in some cases created with pigments and also mentions that red
surfaces were sometimes the result of oxidized firing (Çilingiroğlu 2009, 87). At Ilıpınar,
the application of a clay suspension to obtain a red surface could only be distinguished
on two sherds in the entire sample (van As and Wijnen 1995, 86).
At Džuljunica, brushed-in pigment or oxidized colouration methods prevail,
casting doubt on the idea that the potters’ technological knowledge with relation to
surface treatments may relate directly to traditions that preferably use a clay suspension.
Brushed-in pigment colouration methods co-exist with slip as the result of the application
of a clay suspension at Nea Nikomedeia, indicating that both techniques were used. The
differences in the use of temper between each site (with only 1-2% of the sample having
been tempered with organic material at Nea Nikomedeia (Yiouni 1996, 78)) suggest that
we are dealing with the appearance of similar technological ideas applied to different
local temper traditions.
Regardless of the method applied, these red burnished surfaces look the same.
Theoretically, the transmission of the stylistic idea of creating red coloured ceramics may
have generated technical variability; in this case the idea, but not the technique may
have been transmitted. However, the data is as yet too fragmentary to draw conclusions
about the origin of certain surface treatment mechanisms and the location of such
processes of cultural borrowing. The question how and why this variability is created is
thus left unanswered. Arguably, the spread of red-burnished ware through Anatolia, the
Aegean and the Balkans involved a process of transmission that was not strictly governed
by watchful eyes, but rather that it was reproduced through the imitation of a style.

Figure 9.7 Red-slip layer on sample 33 (left: crossed polars, right: plain polarized light, field of view
1.5 mm.
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9.4

Discussion

!
9.4.1

Džuljunica!Smărdeš!in!the!Context!of!the!Balkan!Neolithic

When we compare the observations made on petrographic samples above to the results
of MDS analysis, it appears that stylistic similarities may overlap with the distribution of
the technological traditions of Starčevo-Criş sites in Romania and Serbia that use mainly
organic tempers and clays from alluvial deposits as base materials for the fabrics
(Spataro 2006, 2011, 2014). Ceramic style and technology therefore appear to have been
transmitted simultaneously, an observation that fits with the possibility of migration as
the basis of the appearance of patterns of similarity.
We find the use of organic inclusions at Anzabegovo and Blagotin (90% of the
assemblage (Vuković 2004, 88)) and in small numbers at Aktopraklık C, Ilıpınar and Nea
Nikomedeia. At Veluška Tumba no organic temper was used, neither was the use of
organic temper mentioned for Kovačevo, Hoca Çeşme, Ulucak (before phase IV (late)),
and Kuruçay.
Stylistically, it appears that the number of shared stylistic and morphological
attributes of the ceramic assemblage of Džuljunica-Smărdeš is highest with sites located
in southeastern Europe. The strongest stylistic and morphological relationships are
located west of the site, as represented by the similarities of DS I with Blagotin, Nea
Nikomedeia, Anzabegovo and Veluška Tumba. To determine the direction of the
influence of this technologically homogeneous pottery tradition, it therefore seems
appropriate to consider the importance of regional spheres of influence instead of
focusing on Anatolia alone.
The proposed stylistic similarities with western Anatolia (Elenski 2006, Krauß et
al. 2014) are most obvious in DS-II. Clay preparation methods, however, seem to be
quite different. At Ulucak, organic temper is increasingly used from phase IV onwards,
when it rapidly increases until it dominates the assemblage (Table 9.1). The timing of
these phases suggests that the rapid increase of organic temper post-dates the beginning
of Džuljunica, where organic tempered fabrics dominate the assemblage. These results
suggest that ceramic production was not directly introduced from Anatolia, in which case
we would expect mineral tempered ceramics at Džuljunica, although a more precise
chronology would be necessary to confirm this statement.
During phase II, the degree of stylistic similarity with Anatolia increases.
However, it remains open to debate whether this stylistic relationship provides a solid
enough basis to suggest direct social interactions between these regions. Not surprisingly,
the highest similarity still prevails with sites that are located at closer distance and are
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potentially easier to reach. The more sporadic appearance of similarities with the
assemblages of western Anatolia might therefore point to dispersal of stylistic traits into
the Balkans through a chain of transmission events, resulting in a modified production
process that creates familiar results. Such transmissions may relate to interactions that
have been evidenced by Scheu et al. (2015), causing sporadic borrowing between
technologically distinct regions.
Table 9.1 Percentages of inclusions in the ceramics from phases IV and V at Neolithic Ulucak. Phases
IVk to IVf represent the early levels of phase IV in which the use of organic temper increases in
comparison to phase V (Çilingiroğlu 2009).

(table removed for copyright reasons)

9.4.2

The!Origins!of!the!StarčevoRCriş!Culture!

Organic temper in combination with reduced firing treatments and oxidized margins
represent a specific technological procedure. What remains unexplained is why this
specific technological tradition spreads so rapidly across the Balkans. If its appearance
were completely coincidental we would expect more variability among the uses of raw
materials, firing conditions and general appearance of the vessels among the first
assemblages in the Balkans. Rather, the presence of this recipe represents a technological
idea that was widely shared among the first potters to the north of Thrace.
Although organic temper was originally used in Central Anatolia, this idea does
not appear to have spread westwards. In contrast to contemporary sites in Greece and
Anatolia, we find the almost exclusive use of organic temper in the Balkans, at the
moment pottery production starts in this region. This cultural change coincides with
continuity in the spread of small scale herding and cultivation practices as also suggested
for Greece (Bogaard 2004), but a change in the composition of the faunal (Conolly et al.
2011) and archaeobotanical record (Coward et al. 2008). We are therefore dealing with
a macroscale process of culture change, involving the migration of people (Hofmanová et
al. 2015, Mathieson et al. 2015) coupled with the punctuated alteration of associated
cultural assemblages that rapidly disperse over a wide geographical area.
In my opinion, this punctuated change can be explained by a mechanism internal
to the transmission process. If we accept that culture, as a set of transmitted ideas and
practices, is always in the process of becoming something else, continuity represents the
presence of social control acting on the transmission process. In the context of migration,
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when splitting communities potentially break with a vertical transmission lineage,
traditional norms may no longer be socially governed, and inventions may be more easily
made and adopted. The adoption of organic temper is in this context accelerated by a
lack of social control holding back such an invention, a process that may well be related
to the dynamic of migration. In this case, the emergence of the habit of using organic
material happened to coincide with the rapid migration into the Balkans.
If these stylistic and technological similarities are highest with sites nearby
Džuljunica, what is the significance of stylistic variation in, for example, the pattern of
white-painted decorations, that exists between the first ceramic assemblages in the
southern Balkans (e.g. Pavúk 2007)?
In the context of migration, the splitting communities may be more open to
accepting new technological or stylistic traits, allowing the rapid spread of innovations
across a population. If we think about the possibility of ongoing interaction between
Anatolia and southeastern Europe, as evidenced by cattle haplotypes including those
from Ulucak and Bulgaria (Scheu et al. 2015), such interactions could cause the spread
of ideas. The fact that the use of organic temper remained unaltered in the Balkans while
stylistic ideas varied among sites would than suggest that temper, as a largely invisible
property, did not correspond to similar demands as stylistic properties of ceramics.
Simultaneously, the appropriation of such inventions in various techniques (e.g.
the variability in red-burnished surfaces) and styles (e.g. the variability in white-painted
patterns), suggest the reinvention and re-appropriation of borrowed traits into local
contexts. Perhaps the appropriation of universal ‘Neolithic’ elements is a symptom of the
emergence of new!‘social,!economic!and!ideological!notion[s]!about!the!new!agricultural!
society!and!its!relationship!with!the!natural!environment’!(Naumov 2015). In other words,
we can consider this stylistic differentiation of similar cultural traits to be related to
founder effects, where identities may be reinvented, and borrowed elements may be
reinterpreted.

9.5

Summary and Conclusion
1) This chapter showed that the spread of pottery into the Balkans involved a

synchronous horizon of organic tempered pottery, the homogeneity and extent of which
may be related to the process of migration.
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2) The ceramics from Džuljunica display some stylistic features and vessel shapes
that are common in the Izmir Region and northwestern Anatolia, but its assemblage
mainly relates to sites in the southern Balkans (Figure 9.5).
3) Because the technological tradition of Džuljunica Smărdeš corresponds to the
wider Starčevo-Criş tradition, and its surface treatments and stylistic elements fit with
the first horizon of dispersal of pottery and people into the Balkans, it can be argued that
this assemblage is both the result of vertically transmitted technological knowledge and
horizontally transmitted stylistic ideas, integrated before, during, and after the
movement of people into this region.
Interpreting the significance of style in ceramic production is one of the major
challenges archaeologists have to face. In this respect, the combination of petrographic
results with technological and morphological observations can provide a much-needed
counter to arguments made on the basis of stylistic markers alone and both confirm and
question established interregional comparisons. In the case of Džuljunica Smărdeš, it
appears that a technological tradition prevails that is recognizable in the wider StarčevoCriş territory. Within the confines of this technological tradition stylistic elements appear
that are recognizable in contemporaneous Balkan, Greek and Anatolian assemblages. The
cause of the appearance of these elements is open to debate and future research.
However, it is evident from these results that the area of ‘origin’ of the Neolithic pottery
of northeastern Bulgaria is not easy to distinguish from pottery style alone.
The next chapter will discuss how the studies of ceramic assemblage similarities
and pottery technology in this thesis have contributed to understanding cultural
transmission during the process of Neolithisation, and how the results can be used to
recreate a narrative of culture change during the period 6700-5400 BCE. The results of
this chapter provide evidence for multiple transmission mechanisms that can be used to
explain some of the patterns discussed in chapters 6 and 7.
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10.
Discussion and Conclusion

The results in this thesis have shown that a systematic analysis of ceramic
assemblage similarities can identify meaningful patterns that are informative about the
spread of the Neolithic. In contrast to qualitative descriptions, the statistical approaches
applied in this research have provided ways to study patterns of similarity systematically,
and examine the location and timing of inter-site relationships. Furthermore, the
contrasting patterns of stylistic and technological similarity discussed in chapters 8 and 9
have shown that ceramic assemblages represent fluid sets of ideas that can be
transmitted between individuals across wide spatial scales.
Spatio-temporal patterns in the similarity between stylistic and technological
elements of ceramic assemblages may result from micro-scale processes of interaction,
through either vertical, oblique or horizontal transmission. In previous studies, ceramic
assemblage similarities have been interpreted as reflecting ‘waves of movement’ (e.g. M.
Özdoğan 2011c), the routes of migration and/or transmission of pottery technology
(Nikolov 2007), and the emergence of ‘cultural regions’ (e.g. Wijnen 1981, Tringham
2000, Thissen 2010, Urem-Kotsou 2014). Through acknowledging the influence of social
processes (e.g. conformity, biased transmission), spatial and temporal distance, and
sample size variation in the dataset on patterns of similarity, these interpretations will be
examined in this final chapter.

10.1

The First Ceramic Assemblages in the Aegean
Since the discovery of Neolithic sites in the Balkans and Greece in the early

twentieth century, ceramic assemblage similarities have been used as indicators of the
routes of the spread of people. With the development of a critical assessment of the
cultural historical approach, an alternative argument has emerged suggesting that the
Neolithic spread through cultural transmission instead of migration alone (Bailey et al.
2005, Borić 2005).
Before the arrival of farming practices, we find hunter-fisher groups in the
Aegean. These groups may have interacted with each other, as indicated by the
distribution of obsidian from Melos (Reingruber 2011b), and may have been affiliated to
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groups further East, as suggested by their lithic industries (e.g. Perlès 2001). It is likely
that there was an ‘availability phase’ here (Zvelebil 1998, Kotsakis 2003), when huntergatherer populations could pick and choose elements of the Neolithic package, including
pottery.
In western Anatolia, however, there is currently no conclusive evidence for
Mesolithic occupation (Brami 2014) and the Neolithic material culture suggests we are
dealing with direct pioneer migration as the main process behind the introduction of the
Neolithic package (Çilingiroglu and Çakırlar 2013, Horejs et al. 2015). No undisputed
evidence for a hunter-gatherer population in the southern Balkans outside of the Iron
Gates has been published so far (e.g. Gurova and Bonsall 2014), and it is likely that here
also the first farming settlements represent pioneer migrant communities.
Pottery first appears in Central Anatolia at the beginning of the seventh
millennium BCE. The onset of pottery production in western Anatolia and the Aegean is
dated to around 6600/6500 BCE, and coincides with the appearance of many sedentary
sites. This period of rapid expansion of farming settlements has been interpreted as cooccurring with a ‘broad horizon of change’ (e.g. Brami 2014, 240), that may have been
instigated by communities that moved westwards along at least two trajectories, by land
or sea (Figure 10.1). Pioneer settlements, such as Çukuriçi Höyük, Ulucak, Knossos and
Hacılar, by this stage adopted pottery, while there is a (disputed) possibility that pottery
was also used by the resident hunter/fisher communities that lived at Youra, Franchthi
and Theopetra Cave (Kyparissi-Apostolika 2003, Sampson 2011, Perlès et al. 2013).
The timing of the appearance of pottery, and the nature of the archaeological
contexts of the first pottery assemblages in the research area suggest that pottery was
introduced by farming communities. However, as has been argued throughout this thesis,
pottery-making practices are not fixed, but rather are altered during the production
process and the transmission of traditional knowledge, suggesting that changes in the
appearance of pottery may have resulted from horizontal transmission or local
innovations. Patterns of similarity based on the dataset presented in this thesis may
therefore reflect processes of transmission rather than providing conclusive evidence to
solve the indigenist-diffusionist debate.
Chapter 3 examined these processes through exploring how intra- and intergroup transmission can act as the basis for cultural traditions, and how the acceptance or
rejection of cultural variants underpin patterns in the similarity of ceramic assemblages.
Changes in the use of ceramic style and technology are related to the choices of
individuals, which are structured by wider social and historical frameworks (habitus). It
has been argued in chapter 9 that the absence of structuring mechanisms, such as a
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controlling older generation, or a specific bias imposed by social conventions, allows for
change and diversification of cultural practices. This perspective on cultural transmission
explains why we can expect cultural variation during the process of Neolithisation.
Through examining patterns of similarity of ceramic style and technology, the possibility
that biased transmission, founder effects, or neutral transmission can cause patterns in
the archaeological record has been assessed. These possibilities will be further explored
below by discussing the results of the statistical analysis of patterns of stylistic similarity
and the results of the petrographic studies of chapters 8 and 9.
In chapter 5, it was demonstrated that variation in sample sizes may have
influenced the accuracy of the Jaccard dissimilarity values, in particular by introducing
noise, and therefore, that the results produced by the statistical methods used in this
thesis should be assessed critically. This chapter will discuss the restrictions of the
methods and the dataset used in this thesis and suggest future research directions by
which the results produced can be investigated further.

(table removed for copyright reasons)

Figure 10.1 Trajectories and routes of expansion of farming communities into the Aegean, in the
‘pioneer’ phase of expansion (Horejs et al. 2015, 322, map: ERC Prehistoric Anatolia/M. Börner). 1. ‘Ain
Ghazal; 2. Ağaclı; 3. Akanthou/Tatlısu; 4. Asarkaya; 5. Aşikli Höyük; 6. Barcın Höyük; 7. Belbaşı; 8.
Beldibi 9. Cafer Höyük; 10. Cape Andreas Castros; 11. Cyclops’ Cave (Youra); 12. Çalca; 13.
Çatalhöyük; 14. Dermiköy; 15. Domalı; 16. Franchthi; 17. Gavdos; 18. Girmeler; 19. Göllü Dağ; 20.
Gümüşdere; 21. Hallan Çemi; 22. Hasankeyf; 23. Kalavassos Tenta; 24. Kaletepe Kömürcu; 25. Kalkanlı;
26. Karain; 27. Keçiçayırı; 28. Kerame; 29. Khirokithia; 30; Klissoura; 31. Knossos; 32. Körtik Tepe; 33.
Koukou; 34. Maroulas; 35. Melos; 36. Motza; 37. Musluçeşme; 38. Nevali Çori; 39. Öküzini; 40.
Ouriakos; 41. Preklisha Shillourokambos; 42. Petra tou Limnidi; 43. Plakias; 44. Tell Sabi Abyad; 45.
Shir; 46. Sidari; 47. Tell Abu Hureyra; 48. Tell Ain el-Kerkh; 49. Theopetra; 50. Ulbrich; 51. Yiftahel;
52. Zaimis.
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In order to reflect on the results produced by these analyses, this chapter will examine
the evidence for the expectations produced by the statistical studies of chapters 6 and 7,
by drawing on the case studies presented in chapters 8 and 9. These expectations relate
to longueRdurée cultural processes, corresponding to the possibility of neutral
transmission, founder effects, and isolation-by-distance. Through focusing on clay
preparation methods and the spread of technological innovations in the eastern Marmara
Region and northeastern Bulgaria, these processes will be further examined.

10.2

Conformity and Founder Effects

10.2.1 Founder!Effects!or!Conformity!during!the!Introduction!of!Pottery?!
Chapter 5 has shown that vessel shapes are less useful for studying interaction than
‘stylistic’ attributes because broad shape categories are widespread, suggesting these may
not have been transmitted because of their ‘visual style’ but rather appear similar due to
their potential use for similar tasks. In contrast, similarity relationships on the basis of
‘stylistic’ attributes (decoration, surface treatments, handle, base, and rim types) are
structured by spatial distance throughout the Neolithic, and were therefore most likely
transmitted horizontally and vertically between neighbouring communities. However,
during the spread of farming in the Aegean, the correlation between distance and stylistic
similarity is relatively low compared to later time-periods. These results suggest that
ceramic assemblages may have been broadly similar, despite the distance between them.
The patterns of relationships in chapter 6 show that similarities cover large distances,
crossing geographical zones. Although these patterns may be exaggerated by the general
simplicity of the assemblages, they fit with the expectation that people with a similar
cultural background introduced pottery to the Aegean, causing the widespread stylistic
similarities that can be observed in the network graphs (e.g. Figures 6.6-6.7).
From the results shown in chapter 7 it appears that most of the first assemblages
in Thessaly and western Anatolia have a lower than expected attribute diversity in the
period between 6600-6400 BCE, which relates to the possibility that such communities
produced pottery in conformity to established models (in which case there is a lower
effect of drift, while random innovations would be discouraged). Although conformity is
suggested, the poor preservation and incomplete publication of most of these
assemblages also plays a role in the diversity of these first site-phases, and therefore it is
unclear if founder effects or conformity may have influenced the observed patterns of
similarities. With a better data set, it might be possible to identify outliers from the
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general pattern of neutral transmission more convincingly, and to test whether the low
diversity of stylistic attributes in these assemblages is related to a specific social process
in favour of stylistically simple ceramics, rather than ceramics with a high stylistic
variability. However, it is likely that the simplicity of these vessels is a general
characteristic of early pioneer assemblages, corresponding to the most basic needs of
communities after arrival in a new environment.

Figur e 10. 2 Distribution of first appearance of holemouth pots and bowls, flat-handles, s-profile
bowls and tubular lugs.

!
10.2.2 Style!and!Shape!of!the!First!Ceramics!
The possibility of conformity to established models in pioneer farming communities is
also suggested by the widespread appearance of morphologically similar vessels. There
are similarities in vessel shapes such as holemouth bowls and pots of similar dimensions,
semi-spherical or s-profile bowls, which are predominantly coil-built. Sometimes, such
vessels have self-slipped and burnished surfaces, and flat or vertically pierced handles
(Figure 10.2). In some cases, these early ceramics were used for processing milk (Özbal
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et al. 2013), and appear both at sites that are likely to have been ‘pioneer migrant
settlements’, and sites in areas that may have been settled earlier (Figure 10.2).
Some shapes may have had a particular role, either in terms of function, or
because such shapes were transmitted with much emphasis on ‘getting it right’ (i.e. to
maintain conformity with previous production). The fact that vessel shapes such as
holemouth pots and bowls, and s-profile bowls reoccur across the region suggests that
these shapes were valued, perhaps for their properties as containers of food, for
processing milk (Evershed et al. 2008, Özbal et al. 2013), or other ‘cultural’ choices that
are not immediately functional, but may have been understood as essential by
populations at the time. On the other hand, if the first potters were used to making
pottery a certain way, similar shapes may appear as the outcome of the first attempts at
making pottery in a new environment, drawing from memory rather than creating
something new. This observation fits with the idea that there was ‘nothing new’ in the
Neolithic settlements of western Anatolia, when compared to the Neolithic in the Near
East (M. Özdoğan 2016).

10.2.3!! Founder!Effects!and!Technological!Change!
Although technological aspects of the first ceramics in Anatolia are still poorly
understood, the results of a petrographic study of a sample of ceramics from Barcın
Höyük, discussed in chapter 8, suggest that temper methods in the first phase of
settlement were relatively diverse compared to the general simplicity of shapes and
stylistic elements. The development of clay preparation methods through phase VIe,
which is likely to correspond to a founder phase of settlement (Gerritsen et al. 2013b,
Horejs et al. 2015), may reflect a motivation to innovate technological practices as an
adaptation to the new environmental conditions and raw materials encountered in the
geologically heterogeneous environment of the Yenişehir Basin.
Contemporary ceramics from Çatalhöyük had similar functional and stylistic
characteristics, although there are minor differences in tempering methods at both sites.
Ceramics from Barcın Höyük and Çatalhöyük may have both been used for boiling by
means of ‘cooking-stones’22. However, while at Çatalhöyük vegetal temper predominates
the assemblage, mineral temper was used at Barcın Höyük. If the community of Barcın
Höyük directly inherited its ceramic technology from Central Anatolia, the decision not to
use organic temper may relate to a reinterpretation of temper traditions induced by, for

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
22

Fire-cracked stones were found at both sites, in association with pottery, and are related to
indirect heating of food in pottery (Gerritsen et al. 2013b, 63). Similar stones were found in
the Lake District and the Izmir Region, but were interpreted as sling missiles instead of
cooking stones (Horejs 2016).
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example, the quality of the clays encountered in the Yenişehir valley. On the other hand,
if only a subset of the population, which were used to using mineral temper, settled in
the Yenişehir Basin, it is still possible that there was conformity to pre-established temper
traditions but that the different composition of the population caused the observed
dissimilarity (as described by founder effects, e.g. Shennan 2000). Because a small
portion of the sampled ceramics from Çatalhöyük Early Tradition is composed of gritty
coarse-ware, and use of this ware increases in the Middle Tradition (Özdöl 2012), this
possibility is made more likely. That said, a more in-depth study of the technological
variation among the early pottery assemblages in Anatolia would be necessary to further
identify such ancestral relationships within this region.
In the Balkans, it seems that technological homogeneity, instead of variation,
resulted from the introduction of pottery by the first Neolithic communities. How and
where did the organic temper tradition characteristic of the Balkans emerge? In chapter
9, it has been argued that stylistic similarities point in the direction of Macedonia and
northern Greece. According to recent radiocarbon dates, the first sedentary sites in
Macedonia commence around 6600 BCE (Karamitrou-Mentessidi et al. 2013, Maniatis
2014, Kotsakis 2016). During the centuries that followed this first expansion of Neolithic
settlements in coastal Macedonia, the number of sedentary villages increased in northern
Greece (Perlès 2001). Studies of pottery style and technology in Thessaly and coastal
Macedonia suggest that stylistic boundaries may have emerged during this period (e.g.
Perlès and Vitelli 1994) after which perhaps only a subset of the population moved into
the Balkans, bringing with them this particular cultural assemblage. It is therefore likely
that the speed of the spread of farming (e.g. Biagi et al. 2005) caused the appearance of
similar clay preparation methods.
The following section will discuss the variation between ceramic assemblages
after the initial expansion of farming, and discuss the evidence for the possibility that this
may have resulted either from isolation-by-distance or by selection.

10.3

Isolation-by-Distance, Selection and Social Interaction

The results of chapter 7 suggest that the transmission of pottery styles was
generally unbiased, meaning that the patterns of stylistic similarity were not caused by
selection, as we would expect during, for example, the active signalling of social
boundaries, but instead result from neutral transmission. Style may therefore have been
neutral to the success of the communities included in this study. Instead, inter-site spatial
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distance seems to explain the similarity between site-phases, and this correlation
improves through time (chapter 6). Increasingly regionalised inter-group transmission
seems to have led to the outline of patterns of relationships within the sample, and it
appears that these were not necessarily affected by group boundaries.
However, the influence of sample size variation on these patterns should again be
taken into account, suggesting that neutral transmission is a preliminary interpretation
that can be tested in the future using a better dataset. To study the influence of changing
inter-regional relationships, it would be useful to study the dynamic between stylistic and
technological similarity. The potential divergence of these different categories may reveal
contrasting relationships, based on traditional knowledge on the one hand, and
borrowed style on the other, for example.

10.3.1 Technological!Variation!in!the!Wake!of!Neolithisation!
It has been argued in chapter 8 that the appearance of calcite temper, which is used at
Barcın Höyük VId (early), Menteşe and Demircihöyük (Ware C; Seeher 1987), may have
resulted from ideational changes and an alteration of the Bauplan of the preceding
cultural tradition in the wake of migration. The rapid introduction of new temper after
phase VIe suggests that there was a drive to change previous clay preparation methods.
The reason for this change may be related to the development of new solutions for food
production, as suggested by Gerritsen et al. (2013), such as boiling over a direct heat
source rather than indirect boiling using cooking stones.
The reason for this sudden change is as yet unclear, although similar
technological changes are observed at Çatalhöyük where mineral temper gradually
replaces vegetal temper methods during the Middle Tradition (Özdöl 2013). As
suggested in chapter 3, technological changes may come about when potters from
different traditions work together (e.g. Herbich 1987, Herbich and Dietler 1998), or
when travelling craftsmen encounter one another, and bring different technologies with
them (Gelbert 2002, Roux 2007). Given that it is possible that the shift from phyllite to
calcite temper at Barcın Höyük coincides with an increase in the number of settlements
in the Marmara Region, cultural habits may have been reinterpreted as a result of this
demographic growth or inter-regional interactions in the wake of migration.
Similarly, the later reintroduction of organic temper to the Marmara Region may
also be related to processes of cultural transmission that occurred beyond the boundaries
of the eastern Marmara Region. Organic temper, used at Aktopraklık C and Ilıpınar
(chapter 8), is widespread in the Balkans and also appears in the Izmir Region. While
stylistic elements of Aktopraklık C correspond closely to those of the Archaic Fikirtepe
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tradition, the use of organic temper appears to be common beyond the eastern Marmara
Region during this period. When thinking about the ethnoarchaeological studies
discussed in chapter 3, the reason why similar tempers seem to have been more
widespread than stylistic elements may be that the latter are likely to correspond to a
variety of values among users and producers of pottery (i.e. ‘aesthetic,!economic,!or!
symbolic’ (Gosselain 2000, 191)). Because these values may have been or have become
specific to each social group or community, they remained within the sphere of the most
frequently interacting communities, whilst organic temper is likely to have spread more
widely due to techno-economic advantages (i.e. Gelbert 2003, Roux 2007), which
correspond to ceramic production and use more generally. It is possible that, although
temper is usually hidden from view, its advantage was considered great enough for it to
spread horizontally, perhaps from the Balkans to Anatolia, into the, by then, more
regionally specific stylistic traditions. To define the outline of such contrasting patterns,
and understand their meaning further, a more thorough comparative technological
analysis of contemporary ceramic assemblages will be necessary.
Although the visual style of Fikirtepe ceramics is commonly considered to be
unique in the wider Anatolian Neolithic, its stylistic attributes are not exclusive to this
area. Once sites appear in Thrace, attributes such as calcite-encrusted decorations
(Figure 10.3) appear beyond the boundaries of the Fikirtepe area (e.g. the eastern
Marmara Region). Calcite-encrustations are technologically elaborate decorations, with a
complex production process (Všianský et al. 2014). Instead of having been transmitted
through copying visual style, they may have been transmitted through intensive intergroup communications.
Therefore, the Fikirtepe sites
may not have been isolated
from other regions, but
rather may have interacted
with sites northwest of the
Sea of Marmara.
Although it is
currently not possible to
further understand the
frequency of interactions
within and outside of the
Marmara Region (and more
studies on pottery
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Figur e 10. 3 First appearances of calcite-encrusted
decorations.
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technology are necessary to assess the technological similarity between Fikirtepe sites) it
is possible to think about ‘cultural affiliation’ as evolving through time through
interaction and local technological innovations, rather than necessarily as the result of
the active signalling of social identity. This interpretation fits with the general patterns
observed by this research and discussed in chapters 6 and 7, which indicate the influence
of isolation-by-distance and neutral transmission on stylistic similarity.
The emergence of ‘cultural regions’ may therefore be the result of increasingly
local and regional patterns of interaction rather than the active signalling of social
boundaries. This possibility will be discussed further in the following section.

10.3.2! Aegean!Seafaring!and!Cultural!Transmission!
The analysis of clay preparation methods of the first assemblages in the Balkans suggests
that clay was consistently tempered with grass-like organic material, and fired in reduced
or partly oxidized conditions (Spataro 2006, 2014). This vast, technologically
homogeneous region, commonly referred as the Starčevo-Criş region, may have emerged
at the end of the seventh millennium BCE as a result of the northward expansion of
farming settlements (chapter 9).
While the results discussed in chapter 9 show that pottery seems to be both
technologically and stylistically similar between sites in the Balkans, the results discussed
in chapter 7 suggest that founder effects explain the diversity of attributes within each
site-phase. In the case of Džuljunica Smărdeš phase I, many such stylistic elements seem
to fit within the wider stylistic tradition of the Starčevo-Criş complex, while in the second
phase, the assemblage is more
closely related to the Izmir
Region in western Anatolia. It
is therefore likely that
Džuljunica’s assemblage was
initially typical of the Early
Neolithic Balkans, and was
later influenced by Anatolian
models.
The main challenge
here is again to identify why
pottery style was transmitted,
and if these stylistic similarities
were the result of horizontal

!

Figur e 10.4 The distribution of the first appearance of
impressed ware.
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transmission. Patterns of movement and interaction have been suggested by observations
of the wide distribution of obsidian from sources in the Aegean, Central Anatolia, and the
Carpathians, the appearance of pressure-flaking techniques, stamps, and figurines in
various locations in the research area. However, there is also evidence of gene-flow of
domesticated cattle into Europe in the period 6400-5500 BCE (Scheu et al. 2015), which
implies continuous interaction and/or migration in the Aegean and southeastern Europe
after the initial spread of domesticated cattle. Gene-flow between cattle suggests
structural travel and interaction on a large scale, most likely by multiple individuals from
various communities organising such interactions.
Therefore, we can rightly ask if ceramic assemblage similarity always follows on
such patterns of exchange. Although neutral transmission seems to support this idea, it
should be reiterated that the classes of attributes defined in this study incorporate a wide
range of decoration techniques. Similarity was established on the basis of the total
number of stylistic attributes, but these methods cannot be used to test if isolated
attributes were transmitted in a biased way. Some studies suggest that specific attributes
were actively transmitted. For example, the rapidity of the spread of red slipped ware or
impressions may reflect the adoption of innovations into local traditions (e.g. Çilingiroğlu
2009, 2010). Given the abundance and rapidity of the spread of impressions, it is
possible we may be observing a specific preference for this decoration. Çilingiroğlu
(2010), for example, relates the rapid appearance of impressed ware in the Aegean to
pre-existing interaction networks between coastal sites, which are related through the
emergent network of exchange of Melian obsidian, and perhaps the migration of
communities to the Greek mainland and Aegean islands. Similarly, while impressed ware
appears in the southern Balkans with the first sedentary farming horizon, suggesting that
vertical transmission before rapid migration may have caused its distribution, it was also
adopted at pre-existing sites such as Ulucak, Çukuriçi Höyük, and Argissa Magoula (e.g.
Çilingiroğlu 2010), again suggesting that these attributes were selected (Figure 10.4).
Impressed ware was widely copied by resident communities and therefore, while style
was usually neutrally transmitted, in some instances stylistic elements may have been
actively selected.
To identify biased transmission, it would be useful to use the diachronic
frequency distribution of such attributes (e.g. Shennan and Wilkinson 2001) and to study
to what extent these depart from the frequency variation expected from random drift and
mutations under neutral transmission. This would be a project for future research with a
fully quantified dataset.
In the absence of this kind of analysis, we can nonetheless look at one of the case
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studies presented in this thesis to begin to explore this suggestion. In chapter 9 it was
established that the methods of producing red-slipped ceramics vary throughout
Anatolia, Greece and the Balkans, while the underlying technology is usually invisible to
the naked eye. Ceramics with red and burnished surfaces appear simultaneously towards
the end of the seventh millennium BCE in western Anatolia, Greece and the southeastern
Balkans (Çilingiroğlu 2009a, 13, M. Özdoğan 2011c). This contrast between visual
similarities and ‘hidden’ technological differences suggests that it was the preference for
the red colour that may have been transmitted, while the technique required to produce
it, which would have required an extended period of training and observation, was not
transmitted. The widespread appearance of such similar ceramics suggests also that redslipped ware was selected in a process that contradicts neutral transmission.

10.4

Summary
This thesis has considered processes of transmission on the basis of ceramic

assemblage similarities and ceramic technological change in the context of the spread of
the Neolithic way of life from Anatolia to Europe. By comparing a sample of published
ceramic assemblages from Neolithic and Early Chalcolithic sites in western Anatolia,
Greece, and the southern Balkans, the effects of distance, time, and transmission biases
on the transmission of stylistic attributes were investigated. Chapter 5 has shown that the
influence of inter-site spatial distance on the similarity of pottery style increases through
time. During the start of ceramic production in western Anatolia and Greece,
relationships of stylistic similarity cross the Aegean Sea, demonstrating that people of a
broadly similar tradition introduced pottery. The introduction of pottery to the Balkans
also resulted in similarities across large distances, suggesting that widespread stylistic
similarities in pottery style were caused by the rapid expansion of the Neolithic way of
life.
Chapter 7 showed that the processes of transmission (vertical, oblique, or
horizontal) were generally unbiased, suggesting that distance, drift, and pseudo-random
innovations are the main forces at the foundation of patterns of similarity, rather than
selection. These founder effects and the subsequent local innovations may have caused
isochrestic variation between pottery assemblages, resulting in the inter-regional
differences perceived by previous scholars. This interpretation should be studied further
using a fully quantified data set, as indicated by the influence of sample size variation on
the number of rare variants in each assemblage.
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However, the observation that spatial distance is the most influential force
affecting stylistic similarity in this sample contrasts both with a traditional understanding
of changes in stylistic elements of ceramic assemblages as direct evidence of the
appearance of new populations, and with the possibility that cultural boundaries appear
as a result of homophily or the active signalling of social identity through ceramic style.
Rather, the results presented by this thesis suggest that inter-regional similarities and
differences within the sample are largely the result of isolation-by-distance, and also
correlate to patterns of interaction suggested by other classes of evidence (e.g. obsidian
circulation, cattle gene-flow).
Chapter 8 shows that at Barcın Höyük, in the Marmara Region, a heterogeneous
use of temper and raw materials characterised the founder phase of settlement, being
followed by a sequence of technological changes. These technological changes contrast
with the apparent continuity in types of vessel shapes and handle-types, which can also
be found at other pioneer settlements in Anatolia and the Aegean. Through time, the
transmission of technological knowledge seems to have favoured innovations, which
were subsequently shared by neighbouring populations (e.g. Menteşe and
Demircihöyük). The eastern Marmara Region saw the development of a multitude of
sites with similar typological characteristics, usually attributed to the Archaic Fikirtepe
tradition. As shown by the technological similarity between Ilıpınar and Aktopraklık C,
shared ideas also appeared in the use of temper, suggesting that the communities may
have been in regular contact during this period, resulting in inter-group cultural
transmission of technological knowledge. It is unclear if there was an active social
boundary between these sites and the surrounding regions, or whether cultural traits
were transmitted more gradually and determined by interaction and distance. However,
it seems that individual attributes (such as calcite encrusted decorations) still cross the
boundaries of the Fikirtepe cultural area, indicating that even such intricate decorations
were shared with sites beyond this region.
In chapter 9, it was established that the ceramic technology of the first farmers in
the southern Balkans was particularly homogeneous. The uniformity in temper
technology across the Starčevo-Criş region suggests a punctuated technological change in
an ancestral region, which rapidly spread across the Balkans through migration, leaving
little room for drift and innovations to take hold in these communities. Although there
are later stylistic similarities between Džuljunica and the Izmir Region, ceramic
technology suggests that this community belongs to the technological sphere of the wider
Starčevo-Criş culture. These later similarities are contemporary with the expansion of
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impressed ware, suggesting that this period (ca. 6200-6000 BCE) reflects a horizon of
intense movement and intergroup transmission (e.g. Çilingiroğlu 2010).

10.4.1! Future!Directions!
Several suggestions for future research have already been made in this chapter, mostly
with respect to testing the observations that isolation-by-distance and neutral
transmission are the main forces influencing stylistic similarity in this sample. Such
research methods require a fully quantified dataset of pottery attributes from which the
frequency of attributes is used rather than presence-absence data, and thus would
require further excavation of securely dated contexts. Furthermore, to test the influence
of sample size variation on similarity patterns, a quantified dataset could be used to
reproduce the analysis in chapter 5 (section 5.2, Figures 5.4 and 5.5) with a number of
site-phases from different sites.
A subset of ceramics from well dated ‘closed’ contexts such as pits and house
floors could be used to establish this dataset, although, because this information is hard
to come by in this context, this would require a prolonged research project involving
well-documented assemblages. Although such a strategy has been explored at Barcın
Höyük and Çukuriçi Höyük, it proved impossible in the time-span of this PhD to include
more contexts.
This research has provided a perspective on the Neolithisation in the Balkans, the
Aegean and western Anatolia, using a systematic analysis of ceramic assemblage
similarities. Such a systematic approach can be implemented in future analyses studying
similar data points to produce a more thorough understanding of interaction and the
exchange of ideas, raw materials, knapping techniques and domesticates through the
research area. Much of the relevant information has not yet been published, leaving such
a project to future research.
Although recent studies of ancient DNA from Mesolithic and Neolithic contexts in
Europe indicate migration as the basis for the transition of the Neolithic way of life in
southeastern Europe (e.g. Hofmanová 2015, Mathieson et al. 2015, Szecsenyi-Nagy
2015, Keerl 2015), it is still unclear how strong the role of the Mesolithic communities in
the Aegean and Anatolia was for the introduction of farming. To explain how local
processes, events, and individual actions correspond to such long-term narratives, a more
intensive study of ceramic assemblage similarity, targeting ‘contact zones’ (e.g. Chapman
1992) would be more conclusive. Such a new research project would focus on defining
similarity and difference between pottery assemblages that are clearly brought along
with moving farmers (e.g. Džuljunica, Nea Nikomedeia), and those that may have been
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adopted into indigenous hunter-gatherer contexts (e.g. Lepenski Vir). This strategy
would also benefit from increasing the sample size, which currently covers a wide area
and time-period.
One of the main themes discussed in this thesis is the significance of technical
variability that produces the same results (e.g. red-burnished surfaces, base-types, calcite
encrusted decorations). An alternative way to define technological style and borrowing
would be to study technological variation through macroscopic analysis of shaping
practices. The analysis of macro-traces of the shaping process has been used in other
cases to reconstruct routes of migration (Manem 2008). Godon (2008), for example, has
analysed macrotraces on pottery in Central Anatolia of the period between 7000-5500
BCE, providing evidence for renewed interactions of this region with the Near East
around 6400 BCE. Macrotrace analysis would show the spread of shaping practices,
which should be linked to the learning process of potters. The analysis of macro-traces
could also show isochrestic variation in the functional elements in the earliest ceramics
across the research area.
Elsewhere, it was established that various technical processes and raw materials
used to achieve the calcite encrustations also appear across the Aegean at the beginning
of the sixth millennium BCE (Všianský et al. 2014). Such processes could be further
studied through comparative research in pottery technology using scanning electron
microscopy (to define the methods to produce red-slipped ware), and (in the case of
calcite-encrusted decorations) through x-ray diffraction (XRD). Comparing the results of
such methods to patterns in stylistic similarities on a smaller scale than provided by this
research could potentially establish if we are dealing with regional patterns of isochrestic
variation in widely shared decoration styles.

10.5

Conclusion

The results of this thesis correspond to other evidence for long-distance
interactions (Scheu et al. 2015, Milić 2014) and rapid migrations (Biagi et al. 2005, Keerl
2014, Hofmanová et al. 2015, Mathieson et al. 2015, Szecsenyi-Nagy 2015) as being the
basis for the spread of the Neolithic way of life, effectively showing that the transmission
of pottery technology and style are integrated in such processes. Such long-distance
interactions and migrations may have caused the outline of patterns of relationships at
the start of the expansion of farming, while more regional scale interactions caused the
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appearance of similarities at closer distance in the later stages of the time-period studied
in this research.
Similarities between ceramic assemblages around the Aegean Sea suggest that,
during the Neolithic, the Aegean Sea facilitated rather than obstructed the spread of
ideas. An Aegean seafaring network (Reingruber 2011b) may have functioned not only
as a mechanism for the spread of domesticated plants, animals and raw materials such as
Melian obsidian (Perlès 2001, Milić 2014), but also influenced the transmission of ideas
about pottery production. Ceramic assemblage similarities have elsewhere been
interpreted as resulting from ‘waves of movement’ (Kozłowski 2005, M. Özdoğan 2011c)
while rapid migrations into the Balkans are likely to have given rise to widespread
technological and stylistic similarities.
This thesis has demonstrated a new understanding of mechanisms of cultural
transmission during the Neolithic of western Anatolia and southeastern Europe, as the
basis of patterns in the similarity of ceramic assemblages. Founder effects, neutral
transmission, and isolation-by-distance are processes that have been suggested by the
statistical analysis of stylistic similarity, and the petrographic results in chapters 8 and 9.
Although more in-depth studies, using quantitative datasets may be able to study such
processes in greater detail, this study has indicated that there are meaningful patterns in
the similarity of Neolithic ceramic assemblages beyond pre-established ‘cultural’ regions
or modern political borders, and therefore that a comparative perspective on ceramic
assemblages is invaluable in understanding the processes of culture change during the
Neolithisation of southeastern Europe.
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Appendix I.
Table of stylistic attributes: surface treatments, decorations.

!

Attribute!

Description!

Example!

Phasecode

Unique code for stratigraphic
levels on a site

SiteID

Unique code for sites

Slip

Thin, diluted clay layer or
coating on surface of vessel,
applied before firing.

RedSlip

Presence of red-slipped pottery
(Aktopraklık B; photographed
by author).

BrownSlip

Presence of brown-slipped
pottery (Džuljunica II;
photographed by author).

CreamSlip

Cream-coloured slipped pottery
(Barcın Höyük VId;
photographed by author).

UL-IV, UL-Va, AK-C, etc
BEAN2012-21, BEAN2012-22, etc
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!

DarkBurnish

Surface treatment that involves
burnishing, a reduced firing
treatment (resulting in dark
brown surfaces) or through an
iron-rich slip combined with
reduced firing treatments, or a
burnishing treatment using
carbon (charcoal or graphite)
(Džuljunica: Dzhanfezova et al.
2014, 142).

Thin parallel
burnish

Thin-parallel burnish strokes
(Barcın Höyük VIc;
photographed by author).

Red-on-White

Red painted decorations on a
cream-coloured background
(Hacılar; collection of
Ashmolean museum in Oxford,
photographed by author).

White-on-Red

Presence of white painted
decorations on a red- slipped
background (Galabnik;
Photographed by author).

Paint

Presence of painted decorations.
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(image removed for copyright
reasons)

!

RedPaint

Presence of red-painted
decorations (Džuljunica I;
Krauß et al. 2014, photograph
by N. Elenksi).

(image removed for copyright
reasons)

CreamPaint

Presence of cream coloured
paint (Džuljunica; Dzhanfezova
et al. 2014, 142).

(image removed for copyright
reasons)

BlackPaint

Presence of black painted
decorations (Galabnik late
Neolithic; photographed by
author).

Polychrome

Presence of multiple colours of
paint (Aşağı Pınar 7; Özdoğan
2011a, 27).
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(image removed for copyright
reasons)

!

Impressions

Form of stamping by which a
variety of textures and
imprinted patterns can be
produced (Shepard 1978, 194;
image: Galabnik; photographed
by author).

FingerImp

Finger impressions (Džuljunica;
photographed by author).

NailImp

Nail impressions (Çukuriçi
Höyük, ware 73: Horejs and
Traumüller 2012).

(image removed for copyright
reasons)

CrescentImp

Crescent shaped impressions
present (Donja Branjevina;
Karmanski 2000, 667).

(image removed for copyright
reasons)
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PointedImp

Pointed tool used for
impressions (Hoca Çeşme;
photographed by author).

ShellImp

Shell used as tool for
impressions (Natali 2015, 9).

(image removed for copyright
reasons)

NailpinchImp

Impressions made by pinching
clay between two fingers or
fingernails (Donja Branjevina;
Karmanski 2000, 661).

(image removed for copyright
reasons)
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SlashIncision

Pointed object, long slits,
possibly created by running
fingernail or pointed tool:
straight or curved strokes (Hoca
Çeşme; photographed by
author).

FilledImp

Calcite encrustation
(Aktopraklık B; photographed
by author).

Incisions

Incised decorations (Barcin
Höyük VIc; photographed by
author).

Excisions

Decoration whereby clay is
removed forming a pattern
(Ilıpınar; photographed by
author).
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Grooves

Grooved pattern made with
blunt tool (Donja Branjevina;
Karmanski 2000, 677) Grooves
At Cyclops’ Cave, grooves are
cuttings that are more than 3-4
mm wide (Sampson 2009, 64).

(image removed for copyright
reasons)

Applications

Plastic application creating
relief on surface (Ulucak;
Çilingiroğlu 2009: Plate 7.2).

(image removed for copyright
reasons)

Zoomorphic
Applications

Applied relief with animal
shape (Kuruçay: Duru 1994,
Plate 42).

(image removed for copyright
reasons)

Circle-appl

Circular application (Karanovo
I; photographed by author).
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Impressed
Bands

Applied bands decorated with
finger impressions (Karanovo II
(KSP P18: II), photographed by
author).

Bands

Applied bands on surface
(Karanovo; Nikolov 2001, 50).

(image removed for copyright
reasons)

Barbotine

Intentionally roughened surface
through application of a thin
clay layer to the vessel wall or
the roughening of the surface
before leather hard (Donja
Branjevina; Karmanski 2000,
671).

(image removed for copyright
reasons)
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Fluting

Shallow repeated relief on wall
(Vuković 2004: IV/2;
Džuljunica; Krauß et al. 2014,
photograph by N. Elenksi).

Pattern
burnish

Highly burnished pattern on
vessel body (Hoca Çeşme;
photographed by author).

Knobs

Small applications that can
serve as decorations or handles
(Karanovo; Nikolov 2001, 50).

(image removed for copyright
reasons)

RimImpressio
ns

Rim decorated with finger
impressions (Donja Branjevina;
Karmanski 2000, 643).

(image removed for copyright
reasons)
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(image removed for copyright
reasons)

Table of shape elements: rims, bases, handle types

!

Name!

Description!

Example!

Simple rim

Simple shaped rim (Ulucak;
Çilingroğlu 2009).

(image removed for copyright
reasons)

Everted rim

Rim flaring outwards
(Ulucak; Çilingroğlu 2009).

(image removed for copyright
reasons)

Bead rim

Rim with overarching beadshaped rim (Ulucak;
Çilingroğlu 2009).

(image removed for copyright
reasons)

Flattened rim

Rim with flattened top
(Ulucak; Çilingroğlu 2009).

(image removed for copyright
reasons)

Incurving rim

Rim curving or clining
inwards (Pendik; Özdoğan
1983, 407).

(image removed for copyright
reasons)

Spout

Rim with spout (Kuruçay;
Duru 1982, Plate 10).

(image removed for copyright
reasons)

Zoomorphic
spout

Spout with zoo-morphorphic
shape (Kurucay; Duru 1994,
Plate 76).

(image removed for copyright
reasons)
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Zoomorphic

Handle with zoomorphic
shape (bucranium) (Kuruçay:
Duru 2007, 325).

(image removed for copyright
reasons)

Wave Rim

Rim with finger impressions
forming waves (Donja
Branjevina; Karmanski 2000,
649).

(image removed for copyright
reasons)

RingBase

Base made from ring-shaped
coil (Donja Branjevina;
Karmanski 2000, 623).

(image removed for copyright
reasons)

Standfoot

Pedestal foot (Donja
Branjevina; Karmanski 2000,
627).

(image removed for copyright
reasons)
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Perforated
Standfoot

Pedestal with cut-out shapes
(Karanovo II; (KSP P18: II),
photographed by author).

FlatBase

Flattened base (Aktopraklık
C; Avcı 2010, Plate 45).

(image removed for copyright
reasons)

DiscBase

Base made of a separate clay
disc, attached to the vessel
base (Ulucak; Çilingroğlu
2009).

(image removed for copyright
reasons)

RoundBase

Globular or semi-spheric base
(Aktopraklık C; Avcı 2010,
Plate 2).

(image removed for copyright
reasons)

QuatrefoilBase

Base with cross-shaped
grooves (Măgura; Thissen
2012, 33).

(image removed for copyright
reasons)

OvalBase

Oval shaped base (Džuljunica
II; photographed by author).
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ConcaveBase

Disc base with concave
platform (Ulucak; Çilingroğlu
2009).

(image removed for copyright
reasons)

Feet

Separate clay feet, as usually
seen on boxes/altars (Barcın
Höyük; Roodenberg 2008,
63).

(image removed for copyright
reasons)

Matimpressed
Base

Base constructed on a woven
surface (Galabnik;
photographed by author).

TubularLug

Tube shaped lug handle
(Ulucak; Çilingroğlu 2009).

(image removed for copyright
reasons)

HPTubular
Lug

Horizontally pierced tubular
lug (Ulucak; Çilingroğlu
2009, Plate 20).

(image removed for copyright
reasons)
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TubularLug
(long thin
variant)

Thin tubular lug, longer than
4 cm (Ulucak; Çilingroğlu
2009).

(image removed for copyright
reasons)

FlatHandle

Ledge-handle; flat semicircular clay grip (Franken
1993/94, 50, Aktopraklık C;
Avcı 2010, Plate 42).

(image removed for copyright
reasons)

VPFlatHandl
e

Vertically pierced flat handle
(Aktopraklık C; Avcı 2010,
Plate 35).

(image removed for copyright
reasons)

InteriorRimHandle

Pieced or unpierced handle
on inner side of the vessel
wall or rim (Kurucay; Duru
1994, 107).

(image removed for copyright
reasons)

KnobHandle

Applied lump-handle (Ulucak
Va; Çilingroğlu 2012, Plate
35).

(image removed for copyright
reasons)

HPKnobs

Horizontally pierced knob
handle (Ulucak; Çilingiroğlu
2009, Plate 37).

(image removed for copyright
reasons)
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DoubleLug

Double Lugs/knobs: (Ulucak;
Çilingiroğlu 2009).

(image removed for copyright
reasons)

VPTwinLug

Two vertically pierced,
horizontally applied handles
(Ilıpınar; van As and Wijnen
1995, 106, 6.11).

(image removed for copyright
reasons)

HPTwinLug

Two horizontally pierced and
vertically applied handles
(Ilıpınar; van As and Wijnen
1995, 107, 7.11).

(image removed for copyright
reasons)

TripleLug

Three adjacent handles or
knobs (Ovčarovo-Gorata;
Krauß 2014, Plate 19.7).

(image removed for copyright
reasons)

VPTriangleLu
g

Vertically pierced lug with
pointed shape (Aktopraklık C;
Karul and Avcı 2011, 15).

(image removed for copyright
reasons)
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Lugs-at-Rim

Lugs placed at the rim of the
vessel (Ulucak; Çilingiroğlu
2009, Plate 2).

(image removed for copyright
reasons)

Pairedlugs

Pairs of lugs at close distance
from each other (Cukurici
Hoyuk VIII; Horejs 2012b,
129).

(image removed for copyright
reasons)

LugsUpper
Body

Lugs placed on the upper part
of the vessel (Cukurici Hoyuk
IX; Horejs 2012b, 131).

(image removed for copyright
reasons)

LugsLower
body

Lugs placed below the middle
part of the vessel body

Pierced
Triangle

Triangular shaped handles, at
Ilipinar referred to as slanted
handles (Thissen 2001; 110;
picture Aktopraklik C; Avci
2010, Plate 40).

(image removed for copyright
reasons)

VerticalRim
Handle

Vertical handles placed
directly at rim (Kurucay;
Duru 1994, Plate 130).

(image removed for copyright
reasons)

VPK

Vertically pierced knobs
(Ulucak; Çilingiroğlu 2009).

(image removed for copyright
reasons)
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4VPK’s

Four vertically pierced knobs,
located on four corners of
vessel body (Ulucak;
Çilingiroğlu 2009, Plate 29,
view from above).

(image removed for copyright
reasons)

Pointed
Handle

Handle with a pointed tip,
usually vertically pierced
(Uğurlu; Erdoğu 2014, 176).

(image removed for copyright
reasons)

Basket
Handle

Loop sticking out in a sphere
above the diameter of the
vessel (Kuruçay; Duru 1994,
plate 177/3-5).

(image removed for copyright
reasons)

VRibbon
Handle

Vertically placed ribbon
handle (Ulucak; Çilingiroğlu
2009, Plate 22).

(image removed for copyright
reasons)

HRibbon
Handle

Horizontally placed ribbon
handle (Aktopraklık C; Avcı
2010, Plate 44).

(image removed for copyright
reasons)

Crescent
Handle

Crescent shaped handle
(Ilıpınar; Thissen 2001, 111,
Fig. 25.5).

(image removed for copyright
reasons)
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HornHandle

Loophandle with hornshaped
point on the upper part,
usually horizontally pierced
(Ovčarovo-Gorata; Krauß
2014, Plate 49.4).

(image removed for copyright
reasons)

DownTurned
Handle

Flat handle oriented
downwards (Aktopraklık C;
Avcı 2010, Plate 1).

(image removed for copyright
reasons)

Name

Description!

Smoothing

Surface treatment where surface is smoothed with a cloth or hands

Roughening

Roughened surface using twigs or a roughened slip layer (barbotine)

Burnishing

Burnished vessel surface through stroking with a stone or other tool

DilutedClaySlip

Application of diluted clay slip layer on the vessel surface

High burnish

Highly burnished or polished vessel to the extent that no individual burnish
strokes are visible

Mottling

Spotted surface caused by incomplete oxidization during firing

Sooting

Carbon deposited on the vessel surface during or at the end of firing, or
during cooking practices (Rice 1987).

Brown*

Surface colours after Çilingiroğlu 2012: Light-brown and Brown categories:
10YR6/3; 10YR6/4 7.5YR4/4; 7.5YR5/4; 10YR5/2; 10YR5/3

DBrown*

Surface colours after Çilingiroğlu 2012: Dark-brown and Red-brown
categories: Munsell colours 7.5YR3/1; 7.5YR3/2; 2.5YR4/4; 2.5YR4/6

Red*

Surface colours after Çilingiroğlu 2012: Red, Dark-red, and Orange categories.
Munsell colours 2.5YR4/8; 2.5YR4/6; 2.5YR5/8; 2.5YR3/6; 2.5YR 2.5/3;
2.5YR 2.5/4; 7.5YR 7/6; 7.5YR7/8

Cream*

Surface colours after Çilingiroğlu 2012: Cream and Light-orange categories.
Munsell colours 7.5YR8/4; 7.5YR8/1; 7.5YR8/3; 7.5YR8/2; 10YR8/3;
7.5YR8/6; 10YR8/8

Grey*

Surface colours after Çilingiroğlu 2012: Grey. Musell colour GLEY2 4/10B

DGrey*

Surface colours after Çilingiroğlu 2012: Dark-Grey. Munsell colours
2.5Y2.5/1; Gley2 3/5PB

!
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* Note on Colours

The surface colour categories used in this attribute system are based on the approach of
Çilingiroğlu (2012, 83), who grouped a number of Munsell-colours to define larger,
commonly understood and used colour categories. Although Çilingiroğlu has been
thorough in her definition of the surface colours, most pottery reports were not specific
but rather indicated that surface colours included certain tones. Although comparison of
sites on the basis of surface-colours is therefore imperfect, I decided that in ignoring
information about surface colours totally, potential information about certain preferences
or technological knowledge would be lost. Given that surface colours are affected by
various factors including firing treatments, clay and slip, and pigments (Shepard 1979) it
is important to reiterate that such colours are not always intentional but may be a mere
by-product of a production process.

Types of Shapes

DEFINITIONS
Following the Çilingiroğlu (2009) I use the pre-established terminology by Rice (1987)
and Ökse (2002) as a standard way to describe certain types:
-

Restricted vessel: denomination for shapes of which the diameter of the mouth is
smaller than the maximum diameter (Shepard 1979, 228).

-

Unrestricted vessel: In terms used by Shepard (1979, 230), the so-called ‘end
point’ of the vessel (the rim) is vertical or inclined outwards.

-

Dish: vessel which is always unrestricted with a height more than 1/5th and less
than 1/3rd of its maximum diameter.

-

Bowl: vessel of which the height is equal to or 1/3rd of the amount of its
maximum diameter.

-

Holemouth bowl: globular shaped restricted bowl of which the rim diameter is
smaller than the maximum diameter (Çilingiroğlu 2009, 93).

-

Jar: restricted vessel with rim diameters that are often half the size of the
maximum body diameter. We can also speak of a jar when the height of the
vessel is equal or greater than its maximum diameter.

-

Jug: a vessel that is similar to a jar in dimensions, but which has a spout with a
primary function for pouring liquids.

!
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-

Pot: a vessel with (a) a mouth diameter, which is smaller than its belly
diameter, (b) a mouth diameter which is larger than, or equals, half of the belly
diameter, and (c) a height which is nearly equivalent to the widest diameter
(Thissen 2001, 12).

-

Beaker: vessel with a height that is larger than its mouth diameter (Thissen 2001,
71).

Name

Description

2. Large bowl with
S-profile

Bowl with S-shaped profile. Rim
diameter between 21-35 cm or a
depth that exceeds 10 cm (Ulucak;
Çilingiroğlu 2009).

3. Large bowl with
convex profile

Bowl with convex profile with a rim
diameter between 21-35cm, or a
depth that exceeds 10cm (Ulucak;
Çilingiroğlu 2009).

5. Large bowl with
S-profile (oval
variant)

S-profile bowl with oval body
(Ulucak; Çilingiroğlu 2009).

!

Picture!
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6. Bowl with Sprofile

Bowl with S-profile with a rim
diameter that ranges between 9 and
20cm (Ulucak; Çilingiroğlu 2009).

7. Bowl with
convex profile

Bowl with convex profile, with a rim
diameter that ranges between 9 and
20cm (Blagotin; Vuković 2004, 101102).

9. Beaker

Tall cup with rim diameter smaller
than 15cm, height is larger than its
rim diameter (Ilıpınar VII-VI;
Thissen 2001, 137, Fig. 62.16).

10. Miniature
vessel

Vessel that can be identified as a
small cup or bowl, with a diameter
of less than 9cm (Ulucak;
Çilingiroğlu 2009).

11. Jar with
vertical neck
(collared jar)

Jar with vertical collar (Ulucak;
Çilingiroğlu 2009).
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12. Jar with
everted neck

Jar with funnel shaped neck and a
globular or sack-shaped body
(Ulucak; Çilingiroğlu 2009)

13. Jar with short
neck

Tulip-shaped jar (with or without
pedestal base) (Aşağı Pınar; M.
Özdoğan 2013, 252-253).

14. Neckless jar
(restricted pot
variant)

Jar with main diameter on lower
half of the body and straight,
inclining profile (Ulucak;
Çilingiroğlu 2009).

15. Jar with
everted neck (oval
variant)

Jar with funnel shaped neck and
globular or sack-shaped, and oval
body (Ulucak; Çilingiroğlu 2009).
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17. Large deep
restricted bowl

Large restricted pot with minute
inclination (Măgura; Thissen 2012,
18, plate H.1-3).

18. Dish (medium)

Vessel, which is always unrestricted
with a height that is more than 1/5th
and less than 1/3rd of its maximum
diameter (19-25cm). Outward
inclination ranges between 10-60
degrees (Ilıpınar IX; Thissen 2001,
114, Fig. 28.2).

19. Holemouth
bowl

Bowl with smaller rim diameter
than its maximum diameter. The
maximum diameter is located in the
upper half of the body (Barcın
Höyük VIe; Gerritsen et al. 2013, 82,
Fig. 11).

20. Restricted pot
of medium size

Pot with restricted rim (diameter 920cm) (Ilıpınar X; Thissen 2001, 90,
Fig. 4.5).
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21. Deep
unrestricted bowl

Deep bowl with almost conical
shape (Ilıpınar X; Thissen 2001, 94,
Fig. 8.10).

22. Shallow
unrestricted bowl

Medium sized (rim diameter 9-20
cm) bowl with straight or lightly sshaped profile and flat, round, or
disk base (Blagotín; Vuković 2004,
102-3, Hemispherical bowl).

23. Platter

A dish of which the diameter and
depth are proportioned 2:1 (Ilıpınar
VIII; Thissen 2001, 115, Fig. 29.6).

24. Basin/tray

Large, sloping-sided vessels of the
diameter and depth are
proportioned 3:1 (Măgura; Thissen
2012, 17).

!
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25. Medium oval
pot (unrestricted)

Pot with straight or everted profile
and oval shape (Ilıpınar X; Thissen
2001, 93. Fig. 7.13).

27. Large restricted
pot

Large pot with restricted rim
(diameter > 20cm) (Ilıpınar X;
Thissen 2001, 92, Fig. 6.6).

28. Holemouth pot

Medium sized pot with holemouth
and maximum diameter at mid-body
(Ilıpınar X; Thissen 2001, 90, Fig.
4.2).

30. Restricted bowl
with flat base

Medium sized bowl with base
diameter larger than rim diameter
(Ilıpınar X; Thissen 2001, 91, Fig.
5.3).
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32. Small oval
bowl

Small oval bowl with everted rim
(diameter 5-9 cm) (Ilıpınar X;
Thissen 2001, 110, Fig. 24.9).

33. Small pot

Small holemouth pot with everted
or holemouth rim (diameter 5-9 cm)
(Ilıpınar X; Thissen 2001, 110, Fig.
24.6-8).

34. Small dish

Vessel that is always unrestricted
with a height more than 1/5th and
less than 1/3rd of its maximum
diameter (<18 cm). Flat or disk
base. Outward inclination ranges
from 10-60 degrees (Ilıpınar IX:
Thissen 2001, 114, Fig. 28.1).

35. Large
Carinated bowl

Shallow bowl with carination
halfway through mid-belly and rim
(rim diameter 35-40 cm) (Ilıpınar
VA: Thissen 2001, 152, Fig. 77.4).
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37. Square pot

Medium sized pot with square body
(rim diameter 9-20, height 15-30
cm) possibly connected to raised rim
lid (Ilıpınar VII-VI; Thissen 2001,
141, Fig. 66.1).

38. Long necked
jar

Medium jar with squat proportions
(rim diameter up to 14 cm) (Ilıpınar
VA; Thissen 2001, 149, Fig. 74.5).

39. Large sized
dish

Vessel that is always unrestricted
with a height more than 1/5th and
less than 1/3rd of its maximum
diameter (>25 cm). Flat or disk
base. Outward inclination ranges
from 10-60 degrees (Ilıpınar VIA;
Thissen 2001, 151, Fig. 76.1)

40. Cup

Small cups with rim diameters
between 8 and 11 cm on low
pedestal bases (Măgura; Thissen
2012, 15).
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41. Long necked
oval jar

Medium oval jar with squat
proportions (rim diameter up to 14
cm) (Džuljunica II; Krauß et al.
2014b, Fig. 10).

42. Medium
biconic bowl

Bowls with a steep conical shape,
and join at mid- or upper mid-body
(Blagotin; Vuković 2004: 103-4,
XIX).

43. Inturned
carinated bowl

Closed bowl with sharp carination
turning inward, mouth diameters
between 9 and 20 cm (Măgura;
Thissen 2012: 15, Plate C. 1).

44. Large inturned
carinated bowl

Closed bowl with sharp carination
turning inward, mouth diameters
larger than 20 cm (Măgura; Thissen
2012: 15, Plate C. 4).
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47. Shallow plate

Plate with height/width ratio less
than 1/5 (Blagotin; Vuković 2004:
104, XXI/1-2).

49. Medium
Kuruçay bowl

Bowl with straight or inclining walls
with rim diameter between 9-20cm
(Kuruçay; Duru 1994, Plate 133.13).

50. Necked pot

Pot with straight, cylindrical neck
with smaller diameter than midbody (Kuruçay type 26; Duru 1994,
plate 48/7-8).

51. Deep restricted
bowl

Duru type 25 (Kuruçay; Duru 1994;
place 39.3).
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52. Cylindrical
vessel

Tall cylindrical shaped vessel with
flat base (Kuruçay type 14; Duru
1994, plate 50/11).

53. Open S-profile
bowl

Bowl with everted neck (Kuruçay;
Duru 1994, plate 69/11).

54. Tulip-shaped
bowl

Inclining S-profile bowl (Kuruçay;
Duru 1994, plate 69/2).

55. Carinated bowl
with sharp concave
neck

Bowl with carination in lower half of
vessel body and a concave neck. Rim
diameter is equal to the diameter of
the carination (Aktopraklık C; Avcı
2010, Plate 5, drawing nr. 71).
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58. Shallow bowl
with straight edge

Shallow, tray-like bowl with straight
edge and a rim-diameter between 920cm (Aktopraklık C; Avcı 2010,
Plate 3/3-4).

59. Biconic jar with
cylindrical neck

Jar with long, cylindrical neck and
biconic body (Donja Branjevina;
Karmanski 2000).

64. Barrel-shaped
pot

Pot with flat base and globular
walls. Rim-diameter ranges between
9-20 cm and the base diameter is
greater or equal to rim-diameter
(Karanovo; Hiller and Nikolov 1989,
plate 52/8).

68. Diamondshaped bowl

Medium-sized bowl with inclining
neck and sharp carination in the half
of the vessel body (rim diameter
between 9-20cm) (Anzabegovo;
Gimbutas 1979).

!
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69. Medium
restricted pot

!

Medium sized restricted pot or bowl
with minute inclination and a rim
diameter that ranges between 920cm (Lepenski Vir; Srejović 1972).
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Appendix II.
PETROGRAPHIC ANALYSIS: ceramic thin section description followed the guidelines
modified from Whitbread (1989) by Quinn (2013).
List of abbreviations
TF’s: Textural Features

Abbreviations for shape

Abbreviations for roundness

eq: equant
el: elongate

va: very angular
a: angular
sa: sub-angular
sr: sub-rounded
r: rounded
wr: well-rounded
Description of spacing

Semi-quantitative frequency labels

Close-spaced: inclusions in contact
Single-spaced: spacing = mean diameter
Double-spaced: spacing is 2x diameter
Open-spaced: spacing > 2x diameter

Predominant > 70%
Dominant: 50-57%
Frequent: 30-50%
Common: 15-30%
Few: 5-15%
Very few: 2-5%
Rare: 0.5-2%
Very rare: < 0.5%

Size of voids at 50x Magnification
Mega
Macro
Meso
Micro

: > 2mm
: 0.5-2mm
: 0.05-0.5mm
: <0.05mm

(>twice graticule scale)
(half-twice graticule scale)
(2 GU-half graticule scale)
(<2 GU)

(image removed for copyright reasons)

Comparison chart for the estimation of
percentages of inclusions in the field of
view down the microscope (Quinn 2013,
82).
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Barcın Höyük VIe (9 samples)

Thin
Section
Nr

Sampl
e Nr

Context,
Locus,
Lot

Fabric

1

BH158
01

L13, 158,
378

C.3 Micaschist

2

BH151
62

L13, 153,
367

B.1 Phyllite

3

BH158
51

L13, 158,
384

A.1 Schist/phyllite
(with epidote)

4

BH158
17

L13, 158,
388

C.3 Micaschist

5

BH158
83

L13, 158,
398

B.1 Phyllite

!

Microphotograph!XPL!(field!of!view!
3.0!mm)
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6

BH158
40

L13, 158,
392

C.2
Greenschist/micasc
hist

7

BH163
40

L13, 158,
412

C.2
Greenschist/micasc
hist

8

BH158
03

L13, 158,
381

A.1 Schist/phyllite
(with epidote)

A.1 Schist/phyllite with epidote (3, 8)
Inclusions
10-15%. Eq & el. sa-sr. close-spaced to open-spaced. Poor alignment to the vessel wall. Poorly sorted.
Unimodal grain-size distribution.
Coarse fraction
0.08 – 1.6 mm
Dominant:

Medium to high-grade metamorphic rock fragments (schist); Eq & el. sa-sr. <1.6 mm,
mode = 0.8 mm. Epidote inclusions (anhedral, high second-order interference colours
in XPL, colourless in PPL, high relief).

Rare:

Calcite; Eq & el. a-sr. <1.2 mm, mode = 0.6 mm.

Very rare:

Opaques; El. r. <0.6 mm.

Fine fraction
0.01 - 0.08 mm
Dominant: Quartz
Common: Calcite
Matrix
85-90%. Dark-brown to brown in PPL, light-brown to dark-brown in XPL (x2.5). Homogeneous clay
matrix. Optically inactive.
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Voids
5%. Consisting of micro to meso vughs and vesicles. Poor alignment to the vessel wall.
Comments
This fabric group is characterised by the presence poorly sorted epidote, possibly from a metamorphic
rock such as schist. Most likely epidote was present naturally in the clay, as suggested by the uniformity
between the matrix and the inclusions and the unimodal grain-size distribution.

B.1 Phyllite (2,5)
Inclusions
20%. Eq & el. sa-vr. close-spaced to open-spaced. Poor alignment parallel to the vessel wall. Poorly
sorted. Unimodal grain-size distribution.
Coarse fraction
0.16 – 1.2 mm
Dominant:

Phyllite; Eq & el. sa-vr <1.2 mm, mode = 0.8 mm. Calcite and polycrystalline quartz
inclusions present in the phyllite.

Very rare:

Micrite; El. r. <0.6 mm, mode = 0.6 mm.

Very rare:

TF’s; Eq. r. <0.8 mm. Brown, argillaceous inclusion. Low optical density. Sharp to
diffuse boundaries. Discordant.

Fine fraction
0.01 - 0.08 mm
Dominant: Quartz
Common: Calcite

Matrix
50-70%. Orange-brown to light brown in PPL, orange-brown to light-brown in XPL (x2.5). Moderately
heterogeneous clay matrix. Inhomogeneity related to TF’s. Optically inactive.
Voids
5%. Consisting of mainly meso vughs. No alignment to the vessel wall.
Comments
This fabric group is characterised by the presence of poorly sorted phyllite. The similarity of the
inclusions to the matrix suggests that inclusions were naturally present in the clay. The composition of
this fabric is similar to the phyllite fabric of level VId (early) (samples 27, 30, 33) suggesting that the
clay was derived from a similar deposit. Most likely the phyllite was naturally present in the clay, as
suggested by unimodal grain-size distribution of the inclusions.

C.1 Greenschist/micaschist (6,7)
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Inclusions
10-15%. Eq & el. sa-sr, close-spaced to open-spaced. Poor alignment to the vessel wall. Poorly sorted.
Bimodal grain-size distribution
Coarse fraction
0.08 – 2.4 mm
Dominant:

High-grade metamorphic rock fragments (schist); Eq & el. sa-sr. <2.1 mm, mode = 1
mm. Green in XPL and PPL (sample 6). Elongated needle-like inclusions with bright
first order interference colours in XPL.

Few:

Quarz; El & eq. sa-sr. <0.24 mm, mode = 0.1 mm.

Rare:

Micrite; El & eq. sa-sr. Size = 2.4 mm.

Rare:

Polycrystalline quartz; Eq. sr. Size = 0.6 mm.

Fine fraction
0.08 – 0.01 mm
Common: Schist
Common: Muscovite/biotite mica
Matrix
85-90%. Dark-brown to brown in PPL, light-brown to dark-brown in XPL (x2.5). Heterogeneous clay
matrix. Inhomogeneity related to core-margin differentiation and (natural) compositional differences in
the clay. Optically inactive.
Voids
5%. Consisting of meso vughs and vesicles. Poor alignment to the vessel wall.
Comments
This fabric group has a similar clay matrix as fabric C.1 but the size and mineral composition of the
schist inclusions differs. Typically the inclusions in this fabric group are larger and more heterogeneous
in composition (where muscovite mica predominates). Chlorite minerals are distinguished by the green
hue of the inclusions in PPL. The schist was probably added to the clay as temper as suggested by the
bimodal grain-size distribution of the inclusions.

C.2 Mica schist (1,4)
Inclusions
10-15%. Eq & el. sa-sr. close-spaced to open-spaced. Poorly aligned to the vessel wall. Poorly sorted.
Bimodal grain-size distribution.
Coarse fraction
0.08 – 1.6 mm
Dominant:

Mica schist; Eq & el. sa-sr. <1.6 mm, mode = 0.8 mm. Medium to high-grade
metamorphic rocks. White/grey in XPL, light green in PPL.

Rare:

Calcite; Eq & el. a-sr. <0.32 mm, mode = 0.16 mm.
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Rare:

Micrite; Eq. r. <0.8 mm, mode = 0.24 mm.

Very rare:

(polycrystalline) quartz; Eq. el. & sr-r. <0.4 mm, mode = 0.16 mm.

Fine fraction
0.08 – 0.01 mm
Common: Schist
Common: Muscovite and biotite mica
Matrix
85-90%. Dark-brown to brown in PPL, light-brown to dark-brown in XPL (x2.5). Heterogeneous clay
matrix. Inhomogeneity related to core-margin differentiation and (natural) compositional differences in
the clay. Optically inactive.
Voids
5%. Consisting of meso vughs and vesicles. Poor alignment to the vessel wall.
Comments
This fabric group is characterised by the presence of poorly sorted mica schist. Fine lathy mica particles
are also present in the clay matrix, but because there is a bimodal grainsize distribution which suggests
that micaschist has been added to the clay as temper.

Barcın Höyük VId (early) (15 samples)

Thin!
Section!
Nr

Sample! Context,!
Nr
Locus,!Lot

Fabric

26

BH163
25

L13, 158,
405

B.2 Phyllite
and calcite
metamorph
ic rocks

27

BH158
23

L13, 158,
390

B.1 Phyllite
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view!3.0!mm)!

331!

28

BH158
0

L13, 158,
387

D.1 Calcite

29

BH163
23

L13, 158,
408

A.2 Schist/
phyllite
(with
epidote)
and calcite
metamorph
ic rocks

30

BH158
23

L13, 158,
390

B.1 Phyllite

31

BH158
30

L13, 158,
387

C.1
Greenschist
/clay
pellets (or
mixed
clays)

32

BH163
25

L13, 158,
405

B.2 Phyllite
and calcite
metamorph
ic rocks

33

BH158
91

L13, 158,
401

B.2 Phyllite
and calcite
metamorph
ic rocks
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34

BH158
27
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section!
nr
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Nr
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Fabric

19

BH151
38

L13, 153,
363

E.1 Mixed
sedimentar
y, volcanic,
metamorph
ic rocks

20

BH131
47

L13, 149,
314

D.3
Limestone

21

BH137
27

L13, 152,
337

D.2 Fine
calcite

22

BH137
27

L13, 152,
337

D.2 Fine
calcite

!

L13, 158,
394

A.1 Schist/
phyllite
(with
epidote)
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23

BH131
77

L13, 149,
324

D.3
Limestone

24

BH151
38

L13, 153,
363

D.2 Fine
calcite

25

BH151
38

L13, 153,
363

D.3
Limestone

A.1 Schist/phyllite (with epidote) (34)
Inclusions
20%. Eq & el. sa-sr. close-spaced to open-spaced. Poor
alignment to the vessel wall. Poorly sorted. Bimodal
grain-size distribution.
Coarse fraction
0.08 – 2.4 mm
Dominant:

Medium to high-grade metamorphic rock
(schist and phyllite), some with epidote;
el. sa-r. <3.4 mm, mode = 0.8 mm.
Epidote (anhedral, high second-order
interference colours, high relief (Figure

Figur e II. 1 Epidote inclusion in
sample 34, XPL, field of view 1.5
mm.

Eq &
I.1)).

Common:

Calcite; El. r. <2 mm, mode = 1 mm.

Rare:

Marble (29); Eq. sr. <2.4 mm, mode = 2 mm. Composed of anhedral, equant calcite
and polycrystalline quartz or mica.

Rare:

Phyllite; Eq. r-sr. <2.4 mm, mode = 0.8 mm. Mainly schistose mica with occasional
quartz, feldspar, and olivine inclusions.

Fine fraction
0.01-0.08 mm
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Dominant: Quartz
Common: Muscovite
Matrix
80%. Orange-brown to light brown in PPL, dark-brown to light-brown in XPL (x2.5). Heterogeneous
clay matrix. Inhomogeneity related to TF’s. Optically inactive.
Voids
5%. Consisting of mainly meso vughs. Non-aligned to the vessel wall.
Comments
This fabric group is characterised by the presence of abundant metamorphic inclusions of different
provenance. Marble, epidote, and mica schist are dispersed through a heterogeneous clay matrix.
Possibly, raw materials were gathered from a heterogeneous source such as the outflow of a riverbed,
in which a variety of metamorphic rock fragments were deposited.

A.2 Schist/phyllite (with epidote) and calcite metamorphic rocks (29)
Inclusions
20%. Eq & el. sa-sr. Close-spaced to open-spaced. Poor alignment to the vessel wall. Poorly sorted.
Bimodal grain-size distribution.
Coarse fraction
0.08 – 2.4 mm
Dominant:

Medium to high-grade metamorphic rock (schist and marble); Eq & el. sa-r. <3.4 mm,
mode = 1.2 mm.

Common:

Calcite; El. r. <2 mm, mode = 1 mm.

Few:

Opaques: Eq. El. & sa-r, <1 mm, mode = 0.6 mm.

Rare:

TF’s; Eq. r. <2 mm, mode = 1.2 mm. Red and brown clay pellets with fine quartz and
muscovite inclusions and red iron rich inclusions. High optical density. Sharp to diffuse
boundaries. Discordant.

Rare:

Phyllite; Eq. r-sr. <2.4 mm, mode = 0.8 mm. Mainly schistose mica with occasional
quartz, feldspar, and olivine inclusions.

Fine fraction
0.01-0.08 mm
Dominant: Quartz
Common: Muscovite
Common: Calcite
Few: Opaques
Matrix
75%. Orange-brown to light brown in PPL, dark-brown to light-brown in XPL (x2.5). Heterogeneous
clay matrix. Inhomogeneity related to TF’s. Optically inactive.
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Voids
5%. Consisting of mainly meso vughs. No alignment to the vessel wall. Channels around clay pellets.
Comments
This fabric is characterised by the presence of abundant metamorphic inclusions of different
provenance. Marble and mica schist are dispersed through a heterogeneous clay matrix. Clay and
temper were probably procured from a heterogenous source such as the outflow of a riverbed, in which
a variety of metamorphic rock fragments were deposited. The similarity of schist and the sorting and
abundance of inclusions and general characteristics of the matrix is similar to sample 34 (fabric A.1).
However, in this sample large clay pellets with muscovite or epidote mica appear.

B.1 Phyllite (27, 30)
Inclusions
20%. Eq & el. sa-vr. close-spaced to open-spaced. Poor alignment to the vessel wall. Poorly sorted.
Bimodal grain-size distribution.
Coarse fraction
0.16 – 1.6 mm
Dominant:

Low-grade metamorphic rock fragments (phyllite); Eq & el. sa-vr <1.6 mm, mode =
0.8 mm. Fine-grained rock fragments with mica and polycrystalline quartz inclusions.

Few-

Calcite; El. r. <1.2 mm, mode = 0.8 mm. Metamorphic calcite, probably from marble.

Few (33):

Micrite; Eq. r. <0.8 mm, mode = 0.6 mm.

Rare:

Quartz; Eq. sa. <0.6 mm, mode = 0.4 mm.

Fine fraction
0.01 – 0.16 mm
Dominant: (polycrystalline) quartz
Common: mica
Matrix
75-80%. Orange-brown to light brown in PPL, orange-brown to light-brown in XPL (x2.5).
Homogeneous clay matrix. Optically inactive.
Voids
5%. Consisting of mainly meso vughs and vesicles. Non-aligned to the vessel wall.
Comments
This fabric group is characterised by the presence of medium grade metamorphic inclusions (phyllite).
The similarity of the inclusions to the matrix suggests that inclusions were naturally present in the clay.
Possibly clay was procured from a phyllite-rich deposit.
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B.2 Phyllite and calcite metamorphic rocks (26, 32, 33)
Inclusions
40-50%. Eq & el. sa-sr. Close-spaced to single-spaced. Poor alignment to the vessel wall. Poorly sorted.
Bimodal grain-size distribution.
Coarse fraction
0.16 – 4 mm
Dominant:

Low-grade metamorphic rock fragments (phyllite); Eq & el. sa-sr <4 mm, mode = 2
mm. Fine grained inclusions with rock with mica, calcite and polycrystalline quartz.
Some with olivine porphyroblasts (26, 29).

Few:

Calcite; Eq & el. a-sa. <0.6 mm, mode = 0.6 mm. Polycrystalline calcite, probably
marble.

Few:

Quartz; Eq & el. a-sa <0.6 mm, mode = 0.16 mm.

Rare:

Shell fragments; El. a-sr. Size = 0.96 mm.

Fine fraction
0.02 – 0.16 mm
Dominant: (polycrystalline) quartz
Common: mica
Matrix
50-60%. Orange-brown to light brown in PPL, orange-brown to light-brown in XPL (x2.5).
Homogeneous clay matrix. Optically inactive. Abundant quartz inclusions. Matrix difficult to distinguish
from phyllite; similar colour and inclusions.
Voids
2-5% Consisting of mainly micro channels around phyllite inclusions and macro vesicles. Non-aligned
to the vessel wall.
Comments
This fabric group is characterised by the presence of medium grade metamorphic inclusions (phyllite).
The similarity of the inclusions to the matrix suggests that inclusions were naturally present in the clay.
Possibly clay was procured from a phyllite-rich deposit.

C.3 Greenschist/clay pellets (31)
Inclusions
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Figur e II. 2 Inclusion of sillimanite
schist, XPL, field of view 1.5 mm.

20%. Eq & el. sa-r. Close-spaced to open-spaced. Poor alignment to the vessel wall. Poorly sorted.
Bimodal grain-size distribution.
Coarse fraction
0.16 – 3.2 mm
Dominant:

Metamorphic rock fragments (greenschist); Eq & el. sa-sr. <2 mm, mode = 1 mm.
light-brown to blue in XPL, yellow to green in PPL. Some with feldspar porphyroblasts.

Common:

Sillimanite schist; El. sr-r. <2 mm, mode = 1.2 mm. Schistose needle-like minerals
(sillimanite). White with pink and orange in XPL, and greenish in PPL (Figure I.2).

Common:

TF’s; El & eq. sr-r. <3.2 mm, mode = 1.6 mm. Brown to dark-brown in PPL and XPL.
Argillaceous inclusions with quartz, mica, and calcite inclusions and opaques. Low to
medium optical density. Sharp to merging boundaries. Discordant.

Rare:

Shell-fragment; El. a-sr. Size = 0.96 mm.

Fine fraction
0.08 – 0.01 mm
Common: Quartz
Common: Muscovite mica
Matrix
75-80%. Dark-brown to brown in PPL, light-brown to dark-brown in XPL (x2.5). Heterogeneous clay
matrix. Inhomogeneity related to core-margin differentiation and TF’s. Optically inactive.
Voids
5%. Consisting of meso vughs and vesicles, and channels around some of the argillaceous inclusions.
Poor alignment to the vessel wall.
Comments
This fabric can be characterised by the presence of abundant chlorite schist inclusions with a lathy
structure and metamorphic inclusions with a wavy structure and a white to bluish-grey to green colour
in XPL. Dark brown argillaceous inclusions have a similar mineral composition as the matrix. A single
shell fragment was found, suggesting it was not added as temper. Most likely, greenschist was added to
clay from a different source than the other samples.

D.1 Calcite (28)
Inclusions
50%. Eq & el. va-sr. close-spaced to single-spaced. Poor alignment to the vessel wall. Poorly sorted.
Bimodal grain-size distribution.
Coarse fraction
0.16 – 2.4 mm
Dominant:

!

Calcite; Eq & el. va-sr. <2.4, mode = 1 mm. Mixed calcite particles, possibly crushed
indicated by angularity. Poorly sorted and possibly from mixed sources (limestone and
marble).
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Few:

Quartz; Eq & el. sa-sr. <0.6 mm, mode = 0.1 mm. Both fine and coarse quartz
inclusions present in the clay.

Rare:

Micrite; Eq. r. Size = 0.48 mm.

Fine fraction
0.08 – 0.1 mm
Dominant: Calcite
Few: Quartz
Rare: Muscovite
Matrix
50%. Brown to dark brown in PPL, brown to dark brown in XPL (x2.5). Homogeneous clay matrix.
Optically inactive.
Voids
1-5%. Consisting of mainly micro or channels along inclusions. Poor alignment to the vessel walls.
Comments
This fabric group is characterised by the presence of abundant crushed calcite. The angularity,
abundance, and homogeneity of the size of the inclusions suggest that these inclusions were added as
temper. The calcite inclusions are coarse and poorly sorted. Calcite is unaltered and there is no
evidence of spalling or ‘lime popping’ suggestion that the firing temperature was lower than 650-750°C
(Quinn 2013, 191). This fabric differs from fabrics D.2 and D.3 due to the presence of coarser
inclusions, mixed limestone and streaked calcite.

D.2 Fine calcite (21, 22, 24)
Inclusions
30-50%. Eq & el. va-sr. close-spaced to double-spaced. Poor alignment to the vessel wall. Well sorted.
Medium bimodal grain-size distribution.
Coarse fraction
0.16 – 0.8 mm
Dominant:

Calcite; Eq & el. va-sr. <0.8, mode = 0.6 mm. Composed of abundant calcite particles,
from mixed origins. Most of the calcite minerals show twinning and are very angular.
Probably a different source was used than the limestone fabric.

Rare:

TF’s (24); Eq. sr-r. <1.6, mode = 1 mm. Micritic inclusions of neutral optical density,
concordant to discordant with clear or diffuse boundaries.

Rare:

Opaques (22); Eq. r. <0.16. Discordant, high optical density, sharp boundaries.

Fine fraction
0.08 – 0.1 mm
Dominant: Calcite
Rare: Quartz
Rare: Sparite
Rare: Opaques

!

339!

Few: Iron oxides
Matrix
50-70%. Dark brown (21, 24) to light orange (22) in PPL, dark brown (21, 24) to light brown (22) in
XPL (x2.5). Homogeneous clay matrix. Optically inactive.
Voids
1-5%. Consisting of mainly micro or meso vughs. Strong alignment to the vessel walls.
Comments
This fabric group is characterised by the presence of abundant crushed calcite. The temper is fine (21,
24), to very fine (22) and well sorted. Firing temperatures were lower than 750°C as indicated by the
unaltered state of calcite. The calcareous clay is very homogeneous and therefore it is possible that it
has been levigated. In sample 24 several calcareous clay pellets are visible suggesting that different clay
was used.
This fabric differs from D.3 in that crystalline calcite is present instead of limestone. The colour
of the clay is darker and more brownish than the previous fabrics but this may be due to the reducing
or neutral firing atmosphere than resulting from the use of different clay.

D.3 Limestone (20, 23, 25)
Inclusions
30-50%. Eq & el. a-sr. close-spaced to open-spaced. Poor alignment to the vessel wall. Poorly sorted.
High bimodal grain-size distribution.
Coarse fraction
0.16 – 1 mm
Dominant:

Calcite; Eq & el. a-sr. <1, mode = 0.8 mm. Composed of abundant calcite particles,
probably from limestone origin.

Rare:

Quartz; Eq & el. a-sr. <1, mode = 0.16 mm. Poorly sorted quartz particles.

Rare:

TF’s; Eq. r. <0.8 mm. Dark reddish brown, iron rich argillaceous inclusion and dark
brown clay pellets. High optical density. Sharp to diffuse boundaries. Discordant.

Fine fraction
0.08 – 0.1 mm
Dominant: Limestone
Few: Quartz
Rare: Muscovite
Matrix
50-70%. Light reddish-brown to orange in PPL, light brown to dark red in XPL (x2.5). Moderately
heterogeneous clay matrix. Inhomogeneity related to iron nodules. Optically inactive.
Voids
5-10%. Consisting of mainly micro vughs and micro vesicles. Non-aligned to the vessel wall.
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Comments
This fabric group is characterised by the presence of abundant crushed limestone. The temper is fine
and well sorted. Firing temperatures will have been lower than 850°C, as indicated by the unaltered
condition of the calcite inclusions. The calcareous clay is fairly homogeneous and possibly purified
before calcite was added. Some iron nodules are present in the clay. Infiltration of secondary calcite is
visible in sample 23.

E.1 Mixed sedimentary, volcanic, metamorphic rocks (19)
Inclusions
35-45%. Eq & el. a-r. close-spaced to single-spaced. Poor alignment to the vessel wall. Poorly sorted.
Medium bimodal grain-size distribution.
Coarse fraction
0.08 – 2 mm
Dominant:

Quartz; El & eq. a-sr. <1.2, mode = 0.4 mm.

Common:

Plagioclase; El & eq. a-sr. <1.6, mode = 0.1 mm.

Common:

Sparite; El & eq. sr-r. <1.6, mode = 0.4 mm.

Few:

Igneous rocks; Eq. sr-r. <1.6, mode = 0.4 mm. Angular to rounded fragments of
volcanic igneous rock, composed of fine, randomly oriented laths of plagioclase
feldspar, possibly basalt.

Few:

Micrite; El & eq. sr-r. < 2 mm, mode = 1.5 mm.

Rare:

TF’s; Eq. r. <1.6 mm. Iron rich argillaceous inclusions. High optical density. Sharp
boundaries. Discordant.

Fine fraction
0.08 – 0.1 mm
Dominant: Quartz
Common: Plagioclase
Common: Iron rich inclusions
Few: Micrite
Few-rare: Biotite mica
Matrix
65-55%. Uniform matrix with iron compounds. Orange-brown in PPL, reddish-brown in XPL (x2.5).
Homogeneous clay matrix with quartz, plagioclase, biotite mica, iron rich TF’s, and micritie. Optically
active.
Voids
5-10%. Consisting of mainly micro vughs and micro vesicles. Moderately aligned to the vessel wall.
Comments
This fabric group is characterised by the presence of mixed inclusions including igneous rocks. The red
break suggests and oxidized firing treatment. Fabric E.1 differs from E.2 only in the presence of calcite.
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The clay can be characterised by the presence of iron nodules and a general reddish-brown appearance.
Although fabric E.2 may contain clay from a different bed (rich in volcanic and calcite inclusions) the
further appearance of the clay is similar. Basalt outcrops are located at a distance of about 10km East
and Southeast of the site. It is possible that fragments of basalt washed out from such outcrops through
river- or rainwater.
The surface treatment suggests that this sample is burnished and dark-slipped. It could be that
these examples represent the beginning of dark burnished ceramics known from the Fikirtepe culture,
with its distinct oxidized breaks and sandy fabrics.

Barcın Höyük VIc (10 samples)
Thin!
Section!
Nr
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Fabric

9

BH375
57

L12,
379,
1424

C.4
Glaucophan
e-chlorite
schist
(blueschist)

10

BH375
55

L12,
325,
1192

F.2 Calcite,
mica schist

11

BH375
58

L12,
355,
1390

D.3
Limestone

12

BH375
64

L12,
377,
1399

F.1 Calcite,
greenschist
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13

BH375
67

L12,
383,
1495

F.3
Metamorph
ic calcite

14

BH375
63

L12,
325,
1153

F.1 Calcite,
greenschist

15

BH375
66

L12,
355,
1372

F.2 Calcite,
mica schist

16

BH375
59

L12,
377,
1413

E.2 Mixed
sedimentar
y rocks

17

BH375
56

L12,
325,
1192

A.3 Schist
with calcite
metamorph
ic rocks

18

BH375
65

L12,
355,
1372

F.1 Calcite,
greenschist

A.3 Schist with calcite metamorphic rocks (17)
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Inclusions
25%. El & eq. a-r. Close-spaced to double-spaced. Poor alignment to the vessel wall. Poorly sorted.
Bimodal grain-size distribution.
Coarse fraction
0.08 – 2.2 mm
Dominant:

Sparry calcite; Eq & el. a-r. <0.6 mm, mode = 0.4 mm.

Common:

Micaschist; Eq. sr-r. <0.7 mm, mode = 0.16 mm.

Few:

Quartz; Eq & el. sa-r; <0.6 mm, mode = 0.4 mm.

Very few:

Opaques; Eq. sr-r. <0.4 mm, mode = 0.16 mm.

Common;

TF’s; Eq. sr-r. <0.16 mm, mode = 0.08 mm. Red to orange Sharp to merging
boundaries. Discordant and concordant. Composed of dense, iron rich nodules.

Fine fraction
0.01 – 0.08 mm
Dominant: Elongated muscovite
Common: Micrite
Common: Calcite
Few: Quartz
Matrix
72%. Orange in PPL, light reddish-brown XPL (x2.5). Homogeneous clay matrix.
Voids
3%. Consisting of one micro voids. Related to production process.
Comments
This fabric contains abundant polycrystalline calcite and mica-schist inclusions. This ceramic was fired
in oxidizing conditions. The surface was carefully burnished. The inclusions are probably naturally
present in the clay instead of added as temper, given that similar minerals are present in fine and in
coarse fraction.

C.4 Glaucophane-chlorite schist (blueschist) (9)
Inclusions
20-30%. Eq & el. sa-r. <1.8 mm. close-spaced to openspaced. Poor alignment to the vessel wall. Moderately
well-sorted. High bimodal grain size distribution.
Coarse fraction
0.08 – 1.8 mm

!

Figu re II.3 Glaucophane schist
inclusion in sample 9: XPL, field
of view 1.5 mm.
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Dominant:

High-grade metamorphic rock fragments (glaucophane schist); Eq & el. a-sr. <1.8 mm,
mode = 0.8 mm. Composed of moderately sorted, elongate and equant, randomly
oriented glaucophane minerals interspersed with needle-like crystals, blue in XPL,
green in PPL. Some contain euhedral glaucophane and metamorphic mica (Figure I.3).

Common:

TF’s; Eq. sr-r. <0.2 mm, mode = 0.14 mm. Orange red-brown. Negative optical
density. Usually sharp boundaries. Concordant. Composed of iron rich clay.

Few:

Sparite; Eq. & sr-r. < 0.16 – 0.6, mode = 0.4 mm. Fine microstructure.

Fine fraction
0.01 – 0.08
Dominant: Muscovite
Matrix
70-80%. Oxidized non-calcareous matrix. Bright orange-red in PPL, red-brown orange in XPL (x2.5).
Homogeneous clay matrix. Optically active. Abundant mica fragments
Voids
5-10%. Consisting of mainly macro-elongate and rounded voids, micro- to meso- vughs and micro
vesicles. Oblique to vessel wall.
Comments
This fabric group is characterised by the presence of abundant high-grade metamorphic inclusions,
recognized as glaucophane schist. The non-calcareous matrix has a high optical activity suggesting that
the vessel was fired at a low temperature. The ceramic was fired in oxidizing conditions.

D.3 Limestone (11)
Inclusions
30-50%. Eq & el. a-sr. close-spaced to open-spaced. Poor alignment to the vessel wall. Poorly sorted.
High bimodal grain-size distribution.
Coarse fraction
0.16 – 1 mm
Dominant:

(Sparry) calcite; Eq & el. a-sr. <1, mode = 0.8 mm. Composed of abundant calcite
particles, probably from limestone origin.

Rare:

Quartz; Eq & el. a-sr. <1, mode = 0.16 mm. Poorly sorted quartz particles.

Rare:

TF’s; Eq. r. <0.8 mm. Dark reddish brown, iron rich argillaceous inclusion and dark
brown clay pellets. High optical density. Sharp to diffuse boundaries. Discordant.

Fine fraction
0.08 – 0.1 mm
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Dominant: Limestone
Few: Quartz
Rare: Muscovite
Matrix
50-70%. Light reddish-brown to orange in PPL, light brown to dark red in XPL (x2.5). Moderately
heterogeneous clay matrix. Inhomogeneity related to iron nodules. Optically inactive.
Voids
5-10%. Consisting of mainly micro vughs and micro vesicles. No alignment to the vessel wall.
Comments
This fabric group is characterised by the presence of abundant crushed limestone. The temper is fine
and well sorted. Firing temperatures will have been lower than 850°C due to the unaltered state of the
calcite inclusions. The clay is fairly homogeneous, with some iron nodules. Infiltration of secondary
calcite is visible in sample 23. The surface of the red-oxidized fabric was intensely smoothed and
burnished, creating the shiny reddish surface.

E.2 Mixed sedimentary rocks (16)
Inclusions
35-45%. Eq & el. a-r. close-spaced to single-spaced. Poor alignment to the vessel wall. Poorly sorted.
Medium bimodal grain-size distribution.
Coarse fraction
0.08 – 2 mm
Dominant:

Quartz; El & eq. a-sr. <1.2, mode = 0.4 mm.

Common:

Plagioclase; El & eq. a-sr. <1.6, mode = 0.1 mm.

Common:

Sparite; El & eq. sr-r. <1.6, mode = 0.4 mm.

Few:

Micrite; El & eq. sr-r. <2 mm, mode = 1.5 mm.

Rare:

TF’s; Eq. r. <1.6 mm. Iron rich argillaceous inclusions. High optical density. Sharp
boundaries. Discordant.

Fine fraction
0.08 – 0.1 mm
Dominant: Quartz
Common: Plagioclase
Few-common: Biotite mica
Common: Iron oxides
Matrix
65-55%. Uniform matrix with iron nodules. Orange brown in PPL, reddish brown in XPL (x2.5).
Homogeneous clay matrix with quartz, plagioclase, biotite mica, iron rich TF’s, and micrite. Optically
active.
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Voids
5-10%. Consisting of mainly micro vughs and micro vesicles. Moderately aligned to the vessel wall.
Comments
This fabric group is characterised by the presence of mixed inclusions including igneous rocks, and a
homogeneous fabric. Fabric E.2 differs from E.1 in that no basalt was found in the former. However,
both fabrics contained mixed sedimentary inclusions indicating that clay or temper may have been
procured from similar river deposits. The matrix is characterised by the presence of iron nodules and a
general reddish-brown break.

F.1 Calcite, greenschist (12, 14, 18)
Inclusions
50-60%. El & eq. a-r. Close-spaced to double-spaced. Poor alignment parallel to the vessel wall. Poorly
sorted. High bimodal grain size distribution.
Coarse fraction
0.08 – 2 mm
Dominant:

Calcite/Marble; El & eq. a-r. <2 mm, mode = 0.8 mm. Predominantly marble. High
bimodal grain size distribution in sample 18, possibly calcite is naturally present in the
clay. In sample 12, calcite is more sporadic and more rounded. In sample 14, it is most
likely that calcite was added to the clay as temper.

Common:

Low to medium-grade metamorphic rock fragments (phyllite/schist); El & eq. a-r. <1.6
mm, mode = 0.8 mm. Fine grained lathy structure of inclusions, light-brown to yellow
in XPL, light-green to light-brown in PPL.

Common:

Quartz; Eq. sr-r. <0.8 mm, mode = 0.6 mm.

Few:

Sparite/micrite; El & eq. a-r. <1.6 mm, mode = 0.8 mm. Composed of rounded micrite
compounds.

Very-Few:

Polycrystalline quartz (12); El & eq. a. <0.6 mm, mode = 0.6 mm.

Few;

Opaques; El & eq. sr-r. <0.8 mm, mode 0.6 mm.

Common:

Muscovite (18); El & eq. va-sr. <0.6 mm, mode = 0.4 mm.

Common:

TF’s; Eq. sr-r. <1.6 mm, mode = 1 mm. Red-brown and grey-brown. Sharp to merging
boundaries. Discordant. Composed of dense, iron rich nodules pellets and grey clay
pockets (14).

Fine fraction
0.02 – 0.08 mm
Dominant: Mica
Common: Calcite
Few: Quartz
Rare: Plagioclase feldspar
Matrix
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40-50%. Red-brown to dark-brown in PPL, orange-red to dark-brown in XPL (x2.5). Moderately
heterogeneous clay matrix. Inhomogeneity related to argillaceous inclusions and clay mixing (sample
14). Optically inactive. Core-margin differentiation in samples 12 and 18.
Voids
5-10%. Consisting of one macro-elongated meso vughs.
Strong alignment to the vessel wall.
Comments
This fabric group is characterised by the combination of
calcite (marble) and phyllite temper. The ratio
calcite/phyllite is approximately 70/30, although in sample
Figur e II.4 Mixed clays in sample
12 this ratio is 40/60. In samples 12 and 18, the calcite is
14: XPL, field of view 1.5 mm.
rounded and, in sample 18, small fragments of calcite
occur in the matrix. It is therefore not clear whether calcite
was deliberately added as temper. Similarly it is not clear whether in some cases phyllite was added to
the clay as temper, because the matrix does not contain fragments of phyllite. Possibly, both phyllite
and calcite were added to clay in which these two minerals may have been occurring naturally. Sample
14 shows clearly that a dense, grey clay was mixed-in with the general matrix (Figure II.4). Grey-brown
clay was possibly added to the red-firing clay that was used in samples 12 and 18.

F.2 Calcite micaschist (10, 15)
Inclusions
50-60%. El & eq. a-r. Close-spaced to double-spaced. Poor alignment parallel to the vessel wall. Poorly
sorted. High bimodal grain size distribution.
Coarse fraction
0.08 – 1.6 mm
Dominant:

Polycrystalline calcite; El & eq. va-sr. <1.6 mm, mode = 0.8 mm. Predominant temper
material of various origins; mainly marble.

Common:

Mica schist; El & eq. a-r. <1.6 mm, mode = 0.8 mm. Interlocking minerals of,
subhedral mica and chlorite and sericite quartz (15) inclusions.

Common:

Sparite/micrite; El & eq. a-r. <1.6 mm, mode = 0.8 mm.

Few:

Quartz; Eq. sr-r. <1 mm, mode = 0.8 mm.

Common:

Chlorite Mica; El & eq. va-sr. <1 mm, mode = 0.6 mm. Dispersed through the matrix,
indicating schist was probably naturally present in the clay.

Common-few:

TF’s; Eq. sr-r. <1.6 mm, mode = 1 mm. Red-brown. Diffuse to merging boundaries.
Discordant and concordant. Composed of dense iron nodules.

Fine fraction
0.03 – 0.08 mm
Dominant: Elongated mica
Common: Micrite
Common: Calcite
Few: Quartz
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Rare: Plagioclase feldspar
Matrix
40-50%. Red-brown to dark-brown in PPL, orange-red to dark-brown in XPL (x2.5). Moderately
heterogeneous clay matrix. Inhomogeneity related to argillaceous inclusions. Optically inactive.
Voids
5-10%. Consisting of one macro-elongate voids with parallel walls, meso vughs. Moderate to strong
alignment to the vessel wall.
Comments
This fabric group is characterised by the combination of calcite (marble) and chlorite schist temper (the
ratio calcite/schist is approximately 30/70). The abundant presence of mica in the matrix indicates that
the larger mica-schist fragments are probably naturally occurring in the clay. The angularity of the
inclusions indicates that calcite was probably crushed before addition. The grain-size of the calcite
minerals is unimodal and fairly well sorted. Sample 15 has thicker walls and slightly larger and more
abundant inclusions.

F.3 Metamorphic calcite (13)
Inclusions
35%. El & eq. a-r. Close-spaced to double-spaced. Poor alignment parallel to the vessel wall. Poorly
sorted. Bimodal grain-size distribution.
Coarse fraction
0.08 – 2.2 mm
Dominant:

Calcite/Marble; El & eq. a-r. < 2.2 mm, mode = 0.8 mm. Crushed marble with
crystalline calcite and polycrystalline quartz/feldspar. Most of the polycrystalline
quartz/feldspar is preserved and some calcite is still present.

Common:

Quartz; Eq. sr-r. <0.7 mm, mode = 0.16 mm.

Few:

Sparite/micrite; El & eq. a-r. <1.6 mm, mode = 0.8 mm. Composed of rounded micrite
or sparite inclusions.

Very few:

Opaques; Eq. sr-r. <0.4 mm, mode 0.16 mm.

Few;

TF’s; Eq. sr-r. <0.16 mm, mode = 0.08 mm. Red-brown and dark-brown. Sharp to
merging boundaries. Discordant and concordant. Composed of dense, iron rich
nodules, and dense clay pellets.

Fine fraction
0.04 – 0.08 mm
Dominant: Elongated mica
Common: Calcite
Few: Quartz
Matrix
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62%. Light orange to orange-brown in PPL, light orang-brown to dark red-brown in XPL (x2.5).
Moderately heterogeneous clay matrix. Inhomogeneity related to core-margin differentiation and TF’s.
Matrix contains abundant fragments of calcite, platy muscovite and biotite mica, micrite, and quartz.
Voids
3%. Consisting of one elongate micro voids, perpendicular to the vessel wall.
Comments
This fabric contains abundant metamorphic calcite and polycrystalline quartz and feldspar, probably
relating to marble. The sample contains few inclusions of micrite but no schist. It is likely that a
different kind of clay was used for the production of this fabric while the temper material (crushed
calcite remained the same).

Aktopraklık C (12 samples)
Thin!
Section!
Nr.

Ware

Fabric

35

MIII.b

A. Clastic
rocks

36

MII.b

B.
Volcanic
rocks

37

MII.c

A. Clastic
rocks

!

Picture

Microphotograph!XPL!(field!of!
view!3.0!mm)!
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38

MII.a

A. Clastic
rocks

39

MIV.a

C.
Organic
and
calcite
tempered
fabric

40

MIV.b

D. Mixed
Sediment
ary rocks

42

MIII.a

D. Mixed
Sediment
ary rocks

43

MI.c

A. Clastic
rocks
(and
phyllite)

44

MI.b

A. Clastic
rocks
(and
phyllite)
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45

MI.a

A. Clastic
rocks
(and
phyllite)

46

MII.d

D. Mixed
Sediment
ary rocks

47

MII.e

A. Clastic
rocks
(and
phyllite)

A. Clastic rocks (35, 37, 38), with phyllite (44, 45, 47)
Inclusions
10-25% Eq & el. sa-sr. close-spaced to open-spaced. Poor alignment to the vessel walls. High bimodal
grain-size distribution.
Coarse fraction
0.2 – 2 mm
Dominant:

Low grade metamorphic clastic rock or phyllite; Eq & el. sa-sr. <0.2 – 2 mm, mode =
1mm. (Polycrystalline)quartz with bands of mica. From a low grade metamorphic rock.
One piece of chert.

Common:

Polycrystalline quartz; Eq & el. a-sr. <0.2 – 0.6 mm, mode = 0.4 mm.

Rare:

Micrite; El. sa. Size = 1 mm.

Rare (37)
absent:

Volcanic rock (basalt); El. r. Size = 0.6 mm.

Rare:

Sandstone (35); El & eq. sa-sr. <2-0.4 mm, mode = 1 mm. Fine grain-size or
composed of quartz and feldspar, with abundant mica clay minerals.

Few

Chert (35); El & eq. sa-sr. <1mm
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Few:

TF’s: Grog (35). El & eq. sa. Size = 2.4 mm, mode = 0.2 mm. Dark to light-brown in
PPL, Dark to light-brown in XPL (2.5x). Pieces of grog with clastic rock temper. Iron
rich inclusions (37, 47); El & eq. sr-r. <0.8 mm, mode = 0.4 mm.

Few:

Iron and haematite discolorations: El & eq. r-vr. <1 mm,

Fine fraction
0.08 – 0.2 mm
Dominant: Quartz
Common: Feldspar
Few: Mica
Matrix
90-75% Uniform matrix of iron rich clay with naturally occurring non-plastic (quartz, feldspar). Orange
to light brown in PPL, red to orange in XPL (2.5x). Heterogeneous matrix, inhomogeneity related to
TF’s and core-margin differentiation (47, 45, 38). Moderate optical activity.
Voids
5-10% Micro and meso vughs and channels running parallel to the vessel walls, indicating the clay was
moderately plastic during the drying of the vessel. Secondary is calcite present in the voids of 47 and
on the surface of sample 38.
Comments
This fabric contains low-grade metamorphic clastic rock and occasional grog fragments that may have
entered the fabric during the production process by accident (35, 47). The other non-plastic inclusions
may be naturally occurring in the clay. Most of the inclusions are present in all these samples, although
some differences in composition occur. Samples 38 and 42 contain low-grade metamorphic inclusions
of schist (42) and phyllite (38). Samples 35, 40 and 41 do not contain iron rich inclusions. The decision
to group these sherds in the same fabric group is related to the general heterogeneity of the inclusions
in this fabric group, and the possibility that the clay therefore may have been sourced from the same
place.
Samples 40, 42, and 46 contain slightly finer inclusions and therefore these could be divided
into the sand tempered group described below. The differences in the types of inclusions is however
low.
Clastic rocks are widely available in the neighbourhood of Aktopraklık. Fragments 37, 44, 45
and 47 contain iron rich inclusions and are devoid of micrite but in general composition resemble
sample 35. Chert is present in samples 35 and 44.

B. Volcanic rocks (andesite) (36)
Inclusions
35-45%. Eq & el. sa-vr. Close-spaced to double-spaced. No obvious alignment parallel to the vessel
wall. Moderately sorted. Bimodal grain-size distribution.
Coarse fraction
0.2 – 2.2 mm
Dominant:

!

Igneous rock (Andesite); Eq & el. sa-a. <0.2 – 1.2 mm, mode = 0.6 mm. Coarse
plagioclase feldspar (angular, <1 mm) inclusions in dark-grey volcanic matrix.
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Common:

Sandstone; Eq & el. sr-vr. <0.4 – 2.2 mm, mode = 1 mm. Usually fine-grained but
some with inclusions of (polycrystalline) quartz, feldspar, and chert.

Common:

TF’s; Eq. r. <0.6 mm. Dark red iron compounds or blackened haematite. Sharp to
merging boundaries, discordant.

Few:

Muscovite; Eq & el. va-a. <0.2 mm.

Fine fraction
0.04 – 0.2 mm
Dominant: Plagioclase feldspar
Common: Quartz
Few: Muscovite
Few: Argillaceous inclusions (iron rich, and clay pellets)
Few: Chert
Matrix
55-65%. Non-calcareous clay. Dark brown to light orange in PPL, dark brown to light brown and light
orange in XPL (x2.5). Heterogeneous clay matrix. Inhomogeneity related to argillaceous inclusions,
opaques, and core-margin differentiation. Optically inactive.
Voids
5-7%. Consisting of mainly elongate, meso vughs and micro channels surrounding argillaceous
inclusions. Parallel alignment to vessel walls suggests void result from drying process.
Comments
This fabric can be characterized by the presence of abundant igneous rock fragments with distinctive
plagioclase feldspar inclusions. Temper is very abundant and homogeneously distributed throughout
the clay matrix. Occasional low and medium grade metamorphic and clastic rock fragment may be
naturally occurring in the clay but addition as temper cannot be excluded due to the fact that the
inclusions are of similar size as the grog fragments.

C. Organic and calcite inclusions (39)
Inclusions
20-30%. Eq & el. a-vr. Close-spaced to open-spaced. Poor alignment to the vessel wall. Poorly sorted.
No bimodal grain size distribution.
Coarse fraction
0.2 – 2.4 mm
Dominant:

Micrite; Eq & el. r-vr. <0.2 – 2.4 mm, mode = 0.6 mm.

Common:

Quartz; Eq & el. a-sr. <0.2 – 0.8 mm, mode = 0.4 mm. Polycrystalline quartz
interspersed with mica. One inclusions has some feldspar minerals.

Common:

Sparite; Eq & el. a- sr. <0.16 – 0.6 mm, mode = 0.4 mm.

Few:

Plagioclase feldspar; Eq & el. a-r. <0.4 – 2.4 mm, mode = 0.6 mm.

Rare:

Polycrystalline quartz; Eq. a. <0.2 – 0.4 mm.
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Rare:

Shell (41); El. va. Size = 0.6 mm.

Rare:

Chert (41); Eq. a. Size = 0.8 mm.

Few:

TF’s; Eq. r. Size = <0.4 mm. Dark brown clay pellets. High optical density. Sharp to
diffuse boundaries. Discordant. Few grog fragments (39); Eq. v-r. <0.8 mm. Sharp
boundaries, discordant. Brown in PPL, grey in XPL (2.5x).

Fine fraction
0.08 – 0.2 mm
Dominant: Micrite
Common: Quartz
Few-common: Plagioclase
Few-common: Sparite
Few: Mica
Few: Iron oxides
Matrix
70-80%. Calcareous matrix with few iron nodules. Dark brown to light orange in PPL, dark brown and
orange to light brown in XPL (x2.5). Inhomogeneous clay matrix. Inhomogeneity related to argillaceous
inclusions, naturally occurring micritie and core-margin differentiation. Optically inactive.
Voids
5-10%. Composed of macro to meso elongate and equant vughs, channels and vesicles, created by the
decomposed organic temper material. In some cases, charred organic material was preserved in the
voids.
Comments
This fabric group is characterised by the presence of organic inclusions and an inhomogeneous clay
matrix. Probably the non-plastic inclusions were naturally present in the clay except for the shell
fragment in sample 41 and the piece of grog in sample 39. These fragments might have been included I
the fabric by accident, given their scarcity. The sherds were probably not highly fired as indicated by
the presence of organic remains, the lack of optical activity and the presence of calcareous inclusions.

D. Mixed Sedimentary rocks (40, 42, 46)
Inclusions
10-15%. Eq & el. a-sr. Single-spaced to open-spaced. Moderate alignment to the vessel wall. Poorly
sorted. Moderate bimodal grain size distribution.
Coarse fraction
0.4 – 1.6 mm
Dominant:

Clastic rocks (sandstone); Eq & el. a-sr. <1.6 mm, mode = 1 mm. Clastic rock
fragments with abundant quartz inclusions.

Few:

Sandstone; Eq & el. sr-vr. <0.4 – 0.8 mm, mode = 0.6 mm. Usually fine-grained but
some with inclusions of (polycrystalline) quartz, feldspar, and chert.

Few:

Sparry calcite; Eq & el. sr-r. <0.6, mode 0.16 mm.
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Fine fraction
0.04 – 0.16 mm
Dominant: Quartz
Common: Feldspar
Matrix
85-90%. Quartz rich clay. Dark brown to light brown in PPL, dark grey to light brown in XPL (x2.5).
Homogeneous clay matrix, inhomogeneity related to core-margin differentiation. Secondary calcite
deposited along voids and vessel wall. Optically inactive.
Voids
1-4%. Consisting of mainly elongate, micro channels. Parallel aligned to the vessel walls.
Comments
This fabric contains abundant fine to very fine quartz inclusions and occasional clastic or low/medium
grade metamorphic inclusions. Possibly mixed sand was included as temper or clay was sourced from a
quartz rich, alluvial deposit, similar to the clay derived for the clastic rock fabric group.

Džuljunica-Smărdeš (33 samples)

!

Thin!Section!
Nr.

Context

Fabric

Description

1

DS-I: southwestern
corner of
trench 21

B

Bodysherd, coarse,
clay with organic
temper

2

DS-I: southwestern
corner of
trench 21

B

Bodysherd, coarse,
clay with organic
temper

4

DS-I: southwestern
corner of
trench 21

A

Bodysherd, coarse
with organic and
abundant temper
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Microphotograph!XPL!(field!of!
view!3.0!mm)!
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5

DS-I: southwestern
corner of
trench 21

A

Bodysherd, coarse
with organic and
abundant temper

6

DS-I: southwestern
corner of
trench 21

A

Bodysherd, coarse
with organic and
abundant temper

7

DS-I: southwestern
corner of
trench 21

B

Bodysherd, coarse
with organic and
abundant temper

8

DS-I: southwestern
corner of
trench 21

B

Bodysherd, coarse
with organic temper,
light-brown with
smoothed
(burnished?) exterior

9

DS-I: southwestern
corner of
trench 21

B

Bodysherd, fine with
abundant organic
temper

10

DS-I: southwestern
corner of
trench 21

A.2

Bodysherd, reduced,
low amount of fine
inclusions, highly
burnished, orange or
brown slip (?)
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11

DS-I: southwestern
corner of
trench 21

A

Bodysherd, reduced,
low amount of fine
inclusions, smoothed,
light brown

12

DS-I: southwestern
corner of
trench 21

A

Bodysherd medium
wall-thickness,
reduced, low amount
of fine inclusions,
well-burnished, red
or brown slip (?)

13

DS-I: southwestern
corner of
trench 21

C.2

Bodysherd, medium
wall-thickness,
oxidized, low amount
of fine inclusions,
red-slip (?)

14

DS-I: southwestern
corner of
trench 21

B

Bodysherd, reduced,
low amount of fine
inclusions,
(self)slipped and
highburnished/smoothed,
light brown, medium
walls

15

DS-I: southwestern
corner of
trench 21

A

Bodysherd, reduced,
low amount of fine
inclusions, darkbrown burnish,
medium walls

16

DS-I: southwestern
corner of
trench 21

B

Bodysherd, reduced,
low amount of fine
inclusions, lightbrown exterior, darkgrey interior,
smoothed or highburnished,
(self)slipped.
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17

DS-I: southwestern
corner of
trench 21

A

Bodysherd, reduced,
low amount of fine
inclusions, thin-wall,
red-brown slip (?),
high-burnish

18

DS-II: southwestern
corner of
trench 21

B

Bodysherd, coarse
with organic and
abundant temper

20

DS-II: southwestern
corner of
trench 21

C

Bodysherd, coarse
with organic and
abundant temper

21

DS-II: COHS
21, 1.65 –
1.75 depth

C

Bodysherd, coarse
with organic and
abundant temper

22

DS-II: COHS
21, 1.65 –
1.75 depth

B

Bodysherd, coarse
with organic and
abundant temper

23

DS-II: COHS
21, 1.65 –
1.75 depth

A

Bodysherd, coarse
with organic and
abundant temper
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24

DS-II: COHS
21, 1.65 –
1.75 depth

B

Bodysherd, reduced,
low amount of fine
inclusions, smoothed,
faded red slip (?), dip
in wall, light brown

25

DS-II: COHS
21, 1.65 –
1.75 depth

A

Bodysherd, reduced,
low amount of fine
inclusions, smoothed,
light-brown

26

DS-II: COHS
21, 1.65 –
1.75 depth

A.2

Bodysherd, reduced,
low amount of fine
inclusions, highburnished brownishred slip (?)

27

DS-II: COHS
21, 1.65 –
1.75 depth

B

Rim-sherd, reduced,
low amount of fine
inclusions, brownishred slip, wellburnished

28

DS-II: COHS
21, 1.65 –
1.75 depth

A

Bodysherd, reduced,
low amount of fine
inclusions, micasurface, faded red
slip (?),
smoothed/burnished,
hard fabric.

29

DS-II: COHS
21, 1.65 –
1.75 depth

A

Bodysherd, reduced,
low amount of fine
inclusions, wellburnished, mottled,
hard fabric

360!

!

30

DS-II: COHS
21, 1.65 –
1.75 depth

B

Bodysherd, reduced,
low amount of fine
inclusions, wellburnished, mottled,
hard fabric

31

DS-II: COHS
21, 1.85 –
2.0 depth

B

Bodysherd, reduced,
clay with organic
temper, light-brownorange, hard, wellburnished

32

DS-II: COHS
21, 1.85 –
2.0 depth

A

Bodysherd, reduced,
clay with organic
temper, light-brownorange, hard, wellburnished

33

DS-II: COHS
21, 1.65 –
1.75 depth

A

Bodysherd, reduced,
clay with organic
temper, light-brownorange, hard, wellburnished

34

DS-II: COHS
21, 1.65 –
1.75 depth

A

Bodysherd, reduced,
low amount of small
inclusions, wellburnished brown,
hard

35

DS-II: COHS
21, 1.65 –
1.75 depth

A

Bodysherd, reduced,
low amount of fine
inclusions, wellburnished, mottled,
hard fabric
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Fabric Group A: Chaff tempered fabric with well- to poorly sorted quartz rich clay (5-30%)
with mica, polycrystalline quartz, iron oxides, and meso- and macro-voids and vughs (relating
to long, grass-like organic inclusions, of which some relic organic material is present in the
voids (Figure II.5)) (4,5,6,11,12,15,17,23,25,
28,29,32,33,34,35)

Figur e II.5 Relic organic
inclusion in void in sample 25:
XPL, field of view 1.5 mm.

.
Inclusions
30-60%. Eq & el. a-sa. Single-spaced to double-spaced. Moderate alignment to the vessel wall. Well to
poorly sorted. High bimodal grain size distribution.
Coarse fraction
0.04 – 0.8 mm
Dominant:

Quartz; Eq & el. sa-r. <0.06 – 0.4 mm, mode = 0.1 mm. Composed of abundant, fine
grained to medium grained quartz. Straight extinction.

Few:

Plagioclase feldspar; Eq. sa-sr. <0.06 – 0.4 mm, mode = 0.1 mm. Undulose extinction.

Few-rare:

Polycrystalline quartz; El. r-sr. <0.3 - 0.8 mm

Common:

Micrite; El & eq. r. <0.18 - 0.5 mm, mode = 0.1 mm

Few:

TF’s; Eq. r. Dark brown argillaceous bodies with quartz and biotite mica inclusions.
High to medium optical density. Sharp to diffuse boundaries. Concordant.

Rare:

Weathered plagioclase feldspar; El. sr. Size = 0.25 mm.

Fine fraction
0.04 – 0.2 mm
Dominant: Limestone
Common-few: Sparry calcite
Common: Quartz
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Few-rare: Biotite mica; El. sa-sr. <0.04 – 0.2 mm, mode = 0.06 mm Undulose
exstinction.
Rare: Iron rich compounds; Eq. s-r. r. <0.08 - 0.4 mm mode = 0.2 mm
Matrix
20-40%. Slightly calcareous mostly from secondary calcite and occasional iron-rich inclusions. Light
red-brown to dark-grey in PPL, orange-red to dark-grey in XPL (x40). Homogeneous to moderately
heterogeneous clay matrix. Inhomogeneity related to natural compositional differences in the clay and
core-margin colour differentiation. Optically inactive.
Voids
5-20%. Consisting of mainly macro-elongate voids with parallel walls, micro- to meso vughs. Strong (4,
12, to moderate (25, 29) alignment to the vessel wall. Relic organic material present (4, 12, 25).
Comments
This fabric group is characterised by the presence of macro-elongate voids and abundant fine quartz
inclusions. There is variation within the fabric group in terms of the presence of iron inclusions and the
abundance of macro-elongate voids.
Most samples (especially 25) contain abundant relic organic material (suggesting a firing
temperature below 650-700°C (Spataro 2014, 182)). Sample 5, 12 and 29 contain less relic organic
material, which may indicate exposure to a higher firing temperature. All contain muscovite or biotite
mica and quartz. Some contain more weathered to regular (12,29) plagioclase feldspar. Sample 29
contains few polycrystalline quartz inclusions. Samples 10 and 33 have a strong core-margin
differentiation.

Fabric Group A.2: Fabric with abundant poorly sorted mixed mineral inclusions such as
(polycrystalline) quartz (5-25%), with mica, plagioclase, iron oxides (10, 26).
Inclusions
30-60%. Eq. & el. a-sa. Single-spaced to double-spaced. Moderate alignment to the vessel wall. Well to
poorly sorted. High bimodal grain size distribution.
Coarse fraction
0.04 – 0.8 mm
Dominant:

Quartz; Eq & el. sa-r. <0.06 – 0.4 mm, mode = 0.1 mm. Composed of abundant, fine
grained to medium grained quartz. Straight extinction.

Common:

Plagioclase feldspar; Eq. sa-sr. <0.06 – 0.4 mm, mode = 0.1 mm. Undulose extinction.

Few (10):

Iron oxides; Eq. r. Dark brown argillaceous bodies with quartz and biotite mica
inclusions. High to medium optical density. Sharp to diffuse boundaries. Concordant.

Rare (10):

Polycrystalline quartz; El. r-sr. <0.3 - 0.8 mm.

Rare:

Weathered plagioclase feldspar; El. sr. Size = 0.25 mm.

Fine fraction
0.04 – 0.2 mm
Dominant: Quartz
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Common: Plagioclase
Common: Muscovite
Rare (10): Iron oxides
Matrix
20-40%. Matrix with secondary calcite and occasional iron nodules (10). Light red-brown to darkbrown in PPL, orange-red to dark-grey in XPL (x40). Sample 10 is light red-brown to orange in PPL,
and light brown to orange in XPL, with a homogeneous. Homogeneous to moderately heterogeneous
clay matrix. Inhomogeneity related to core-margin differentiation. Optically inactive.
Voids
1%. Consisting of mainly micro vesicles voids with parallel walls, micro- to meso vughs.
Comments
This fabric group is characterised by presence of abundant fine quartz inclusions. The few voids present
do not point to the presence of organic inclusions, and therefore this fabric group can be seen as
separate from the other samples. In general the matrix is similar to fabric group A, suggesting that
similar clay was used, but no temper has been introduced.

Fabric Group B: Chaff tempered fabric with abundant poorly sorted mixed mineral
inclusions such as quartz (5-25%), with mica, plagioclase, iron oxides and (sparry) calcite or
micrite inclusions (1,2,7,8,9,14,16,18,22,24,27,30,31).
Inclusions
20-35%. El. & eq. a-r. Single-spaced to open-spaced. Moderate to strong alignment of organic
inclusions to margins of section. Well to poorly sorted. Low to high bimodal grain size distribution.
Coarse fraction
0.01 – 0.4 mm
Dominant:

Quartz; Eq & el. sa-r. <0.01 – 0.4 mm, mode = 0.1 mm. Composed of abundant, fine
grained to medium grained quartz. Straight extinction.

Few-rare:

Plagioclase feldspar; Eq. sa-sr. <0.08 mm, mode = 0.06 mm. Undulose extinction.

Few:

Polycrystalline quartz; Eq. r-sr. <0.05 - 0.12 mm. Undulose extinction.

Common:

Organic inclusions; El. & r-sr. <0.08 - 0.24 mm.

Few-rare:

TF’s; Eq & el. sa-wr. <0.12. Red and orange-brown to dark red-brown. High optical
density. Sharp to merging boundaries. Discordant. Composed of optically active red
clay with sub-angular and sub-rounded quartz inclusions and some very fine elongate
and sub-rounded muscovite. Samples 8, 9, 22 and 33.

Common:

Marl; Eq. & el. sr-r. <0.3 mm. Very fine micrite inclusions with iron and rare fine
quartz. Can have altered mica. Sharp to diffuse boundaries. Neutral to low optical
density. Concordant to discordant.

Fine fraction
<0.1 mm

!

364!

Dominant: Limestone
Common: Quartz
Common: Feldspar
Few: Muscovite
Matrix
80–65%. Calcareous clay. Yellow and reddish-brown to dark brown in PPL, Orange brown to darkbrown in XPL (x 2.5). Homogeneous to moderately heterogeneous. Inhomogeneity related to TFs
(samples 8, 9, 22). Core/margin colour differentiation. Optically inactive.
Voids
5-20%. Consisting of mainly macro-elongate planar voids with parallel walls, micro- to meso vughs.
Parallel alignment to the vessel wall. Relic organic material present (7, 8, 9, 11, 14, 15, 17, 18, 27, 20,
27, 28, 30, 31).
Comments
This fabric is very similar to Fabric A. Distinctive by different sorting of quartz minerals and the
presence of polycrystalline quartz. Firing temperature mostly below 650°C as suggested by the presence
of relic organic materials. Most of the ceramics are fired in a reducing atmosphere. Several ceramics of
this fabric are slipped although rougher, more porous examples are present as well. Organic temper is
present in all samples, although in some chaff seems to have been used and in others elongate voids
resemble grass-like plants. Several fabrics contain iron rich argillaceous inclusions or micrite/sparry
calcite. Secondary calcite was visible on the edges of the voids.

Fabric Group C: Calcareous clay matrix with iron oxides, clay pellets, organic inclusions
(20), and few shells (21).
Inclusions
15%. El & eq. va-wr. Double-spaced to open-spaced. Poor alignment to margins of sample. Highly
bimodal grain-size distribution.
Coarse fraction
0.06 – 0.62 mm
Dominant:

Quartz; El & eq. sa-r. <0.08 – 0.16 mm, mode = 0.08 mm. Composed of very fine to
fine elongate and equant quartz crystals.

Common:

TF’s; Eq. r-wr. <0.08 – 0.5 mm, mode = 0.1 mm. Red to dark- brown in PPL, dark-red
to red-brown in XPL. High optical density with sharp to merging boundaries.
Discordant. May contain quartz, feldspar and mica.

Rare:

Polycrystalline quartz; El. s-r. <0.62 mm. Weathered polycrystalline quartz crystal
with band of micritic deposit. Undulose extinction.

Few:

Alkali feldspar; Eq. sa-sr. <0.08 – 0.62 mm, mode = 0.2 mm. Undulose extinction, no
twinning visible.

Few:

Sparry calcite; Eq. r. <0.06 – 0.2 mm. mode = 0.1 mm. Very fine calcite minerals with
micaceous and quartz inclusions. Neutral optical density with sharp. Concordant.
Anhedral and polygonal.
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Fine fraction
0.01 – 0.06 mm
Dominant: Metamorphosed limestone
Common: Quartz
Few: Feldspar
Few: Muscovite
Matrix
85%. Highly calcareous. Light-brown to dark-brown in PPL, light-brown to brown in XPL (x 2.5).
Heterogeneous. Inhomogeneity related to (organic) inclusions. Optically active.
Voids
5%. Consisting mainly of meso-elongate voids and micro- and meso-vughs. Moderate alignment to
margins of sections. Some organic material left in some voids. Secondary calcite deposited in the voids
left by the burning of the organic inclusions.
Comments
Poorly sorted calcareous fabric with occasional quartz inclusions. Organic temper is indicated by the
elongated voids, in which sometimes secondary calcite has been deposited. Inhomogeneity is due to
with the combustion of organic and other inclusions (creating a darker hue around the inclusions and
voids).

Fabric Group C.2: Calcareous fabric with fine quartz inclusions (10%) and iron oxides and
micrite (5%) (13).
Inclusions
10%. El & eq. r-wr. Double-spaced to open-spaced. Poor alignment to margins of sample. Highly
bimodal grain size distribution.
Coarse fraction
0.06 – 0.62 mm
Dominant:

Quartz; El & eq. sa-r. <0.08 – 0.16 mm, mode = 0.08 mm. Composed of very fine to
fine elongate and equant quartz crystals.

Common:

Iron oxides; El & eq. r–wr <0.08 – 0.5 mm, mode = 0.1 mm. Red in PPL, dark-red to
red in XPL. High optical density with sharp to merging boundaries. Discordant. May
contain quartz, feldspar and mica.

Few:

Micrite; Eq eq. & r-wr. <0.62 mm. Light brown in PPL, light brown in XPL. Lighter
than matrix. Sharp to merging boundaries. Discordant and concordant.

Fine fraction
0.01 – 0.06 mm
Dominant: Quartz
Common: Feldspar
Common: Iron oxides
Common: Muscovite
Common: Micrite
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Matrix
89%. Calcareous clay matrix. Light-brown to dark-brown in PPL, light-brown to brown in XPL (x 2.5).
Heterogeneous. Inhomogeneity related to core-margin differentiation. Optically active.
Voids
1%. Consisting mainly of micro-vesicles. Non-aligned to margins of sections.
Comments
Calcareous fabric with abundant fine quartz inclusions, iron nodules and micrite. Margins of the break
are dark red in XPL and red to red-brown in XPL. There is no clear difference between the composition
of this red layer and that of the matrix, and the boundary between the red layer and the matrix is
diffuse in places. Perhaps haematite was rubbed into the vessel wall causing the discoloration.
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