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Abstract: Surveys have revealed new insight into the prehistory of western Anatolia at the ?����"�����
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terland. These surveys, conducted between 2008 and 2014, have at the outset focussed on the prehistory of the region, 
which has long been overshadowed by the famed ancient city of Pergamon that dominates the landscape and regional 
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for pottery production in the early 3rd millennium BC. From its typology, and also a macroscopic examination of wares 
and fabrics, this collection of pottery from the Early Bronze Age (EBA) is rather homogenous. However analysis of the 
material by Neutron Activation Analysis (NAA) reveals that the material may have originated from different sources. 
Altogether 112 prehistoric pottery fragments stemming from 12 sites in the area surrounding Pergamon were examined 
by Neutron Activation Analysis, of which 48 can be dated to the Early Bronze Age. These are presented in detail. The 
analysis reveals that prehistoric pottery workshops in the region of Pergamon operated over an extended period and 
used the same clay sources and/or the same clay recipes. However it also appears that some workshops were only active 
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needs. Imports are hardly detectable in the Early Bronze Age pottery of the ?����"�����
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social and economic picture of this micro-region during the 3rd millennium BC.
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Introduction

The prehistoric period has never been the focus of research in the area of the famed city of Per-
gamon, including the greater Kaykos or ?����"�����
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��
in 1908 and K. Bittel in the 1940s,4 our information about the prehistory of the region is largely 
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of Hellenistic Pergamon seems to have captured the attention of all archaeological research in 
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archaeological and environmental survey, which incorporates a broad spectrum of archaeological, 
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new sites. The aim of this project is to examine (1) settlement in the area and how it changed over 
time, (2) the environmental conditions in the valley and at the coast, (3) access to raw materials 
and their use in combination with potential sources in the region, and (4) how the region was 
integrated into the wider Aegean-Anatolian world. To date, the project has focused on the earliest 
permanent settlements in the region, including site clustering, the intensity of habitation, and how 
the settlement pattern has shifted over time. Investigations conducted between 2008 and 2014 
have included archaeological surveys (intensive and extensive), geophysical prospection, and 

1 Institute for Oriental and European Archaeology, Austrian Academy of Sciences; barbara.horejs@oeaw.ac.at.
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geoarchaeological analyses (drilling and source analysis).6 This contribution presents one aspect 
of EBA settlement and communities in the ?����"�����
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of pottery in the region, including old and new assemblages.

The Environmental and Archaeological Context

The ?����"����Kaykos����=	�����
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ing also that cultivation or pastoralism could only have taken place at the edge of the plain and 
at the transition zone to the adjacent ridges.8 However the exceptional location of �	����	
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level, at least from the Late Chalcolithic through the Early Bronze Age (4th{�rd millennium BC). 
Spatial analysis of the character of the landscape in the ^%�%»�=����
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fuzzy logic and environmental data in a GIS demonstrated the limited extent of potential agri-
cultural space.9������!����
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tools), andesite (for grinding stones), and clay (for spindle whorls and pottery). Some of these 
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clay sources.11 Exotic raw materials, including obsidian, are thus far completely absent during the 
EBA.12 Only two metal objects dating to this period have been recovered in the valley; they are 
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Anatolian copper deposits.13

Altogether nine archaeological sites dating to the Early Bronze Age (EBA 1) or the Late Chal-
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gean coast (?�»��
	�	��Üyücektepe, ���

��	�	���#$�%�������Elaia), two sites are located in the 
lower ?����"�����

	���Çiftlik and �	����	
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the edge of the Yunt Mountain along small river valleys (Gavur Evleri, Ú=	"��
	�	��?�~
��>	�	�<�
The sites are interpreted as settlements based upon a variety of indicators (collected domestic 
materials, geophysics, architectural remains at the surface, drillings, etc.), although to what extent 
they were occupied on a permanent or seasonal basis cannot be determined with certainty. The 
sites are assigned to this period on the basis of pottery studies, argued elsewhere in detail.14��!	�
to the lack of excavated sites in the ?����"�����
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excavated material of key sites in the broader region such as Thermi, Troy, Yortan, Liman Tepe, 
Bakla Tepe, �!�!��"��#$�%�������Beycesultan,�� to mention only a few. These studies provide a 
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et al. 2016.

� Seeliger et al. 2011; Schneider et al. 2012; for the ^%�%»�=����
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8 For detailed results see also Horejs 2010a; Horejs 2014c.
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12 Knitter et al. 2013.
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14 E.g. Horejs 2014c.
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The EBA Pottery Assemblage
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mer investigations in the region. All this material is kept at the Pergamon depot. This pottery has 
been studied in all its conventional aspects such as shape, type, and measurements to develop a 
regional typology. From a total of 648 diagnostic ceramics, 198 pieces can be dated to the EBA 
or to the transition from the Late Chalcolithic to the EBA. The statistical averages are, in general, 
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statistical analyses are only possible with material from sites that have been intensively surveyed 
(e.g. �	����	
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�� E.g. Horejs 2012.

Fig. 1   Prehistoric sites in the ?����"�����
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around 200 diagnostic ceramics dated to the late 4th and 3rd millennia BC allow some general re-
marks on pottery from the period.

First, the entire sample of ceramics is handmade. The typical domestic assemblage is com-
posed of shallow bowls with open or carinated mouth (inverted or regularly rounded rims and 
horizontal tubular lugs), deep bowls with slightly curved or vertical body, necked jars, jugs, nar-
row-mouthed vessels, s-shaped jars, tripod cooking pots, and probably also pithoi18���
�<��{��<�
>�	�������
�������	�
���	��!��*��	����	���	+burnished or polished with dense and usually plain 
and often shiny surfaces. A few tablewares are decorated with incised linear motifs, comparable to 
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brown, black) with light breaks (red, orange, brown), whereas the majority of medium to coarse 
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medium- to coarsely-burnished, sometimes decorated with small vertical knobs.19 In addition, all 
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porosity, break, colour, temper, and surface treatment have allowed us to delineate a local system 
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	���<20 This analytical tool has been used to assess the ceramic assem-
blages at various sites, including �!�!��"��#$�%�����
�	��	���'�!������	����<21 From these stu-
dies, samples were selected for further archaeometric analysis. In the course of examining early 
pottery production in the environs of Pergamon, an archaeological-archaeometric project on the 
prehistoric pottery was initiated and conducted by S. Japp and H. Mommsen.22

Provenancing and Neutron Activation Analyses (NAA) of Pottery and Data Evaluation

For discerning pottery production sites on the basis of pottery from archaeological surveys or ex-
cavations, a well-established and widely accepted method is analysing the elemental composition 
of the clay. The principles of this method have been described many times23�������	���
��'��	���
summarised here. This method is more robust if more elements are included in the analysis, espe-
cially if the number of experimental uncertainties (formerly called experimental errors) is rather 
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which are generally different for different sites or regions and thus point to the place of origin of 
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Firing does not change the elemental composition of a ceramic object, except for some volatile 
elements such as or Br. Thus the pattern that is measured corresponds to the composition of the 
clay paste prepared by the ancient potter. The length of time during which the object has remained 
'!��	���
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leached or deposited particularly at the surface layers, or Ba, which is sometimes introduced into 
the ground by the use of fertilisers. Also the alkali elements Na, K, Rb, and sometimes Cs can 
be affected.24 If, at a single workshop, different clay pastes were prepared, and adjustments in 
preparation affected several elements of the production process, or if different clays were mixed 

18 The majority of pithoi seem to date to the 2nd millennium BC, but a few examples might be dated to the EBA.
19 For more details see Horejs 2010a.
20 Horejs et al. 2010c.
21� �		��$��
���	��{�#��	����
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22 This project was part of the archaeological-archaeometric analysis of pottery excavated in Pergamon and its sur-
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together, then different patterns may be detected in products from the same workshop.�� On the 
other hand, if different workshops across a region used the same clays and the same clay prepara-
tion techniques or the same untreated clay, then the same pattern will be evident across the entire 
area. One example is the mud deposited along the river Nile, whose composition is remarkably 
similar throughout the valley.26
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nated from the same geographical site or area, or sometimes from the production series of a single 
workshop. However, the location of this workshop is often unresolved. Its geographical location 
can be determined only by analysing material from the sites in question, for instance reference 
material such as samples from local clay beds or samples of kiln wasters or other locally produced 
pieces, which are even more telling than the composition of the prepared clay pastes. In the ab-
sence of such material, distribution models are considered. If pottery with a given composition is 
found at a site in large numbers, and if its occurrence decreases with distance from the site, then 
it is likely that it was produced at that site. Similarly, if the composition of pottery at a single site 
is identical across very different time periods, or across different ware types, then the material 
was likely produced at that site, as it is unlikely that imports from different periods or across ware 
types would be identical in composition.
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	������Neutron 
Activation Analysis (NAA). The method examines minor and trace elements from pottery sam-
�
	����������'		����!
��	
�����
�	�����?�����������!�������	���<�� Samples of about 80mg are 
obtained from pottery pieces by drilling into the sherd with a corundum (pure aluminium oxide, 
sapphire) drill bit. Reasonable efforts were made to avoid temper or large, non-plastic inclusions 
during drilling. The resultant powder is pressed into pills using pure cellulose as a binder. After 
pressing, a set of these samples, along with several pills of the Bonn pottery standard,28 is sent 
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�����!;�����Ý��12 neutrons/(cm²s). The 
samples are then returned to Bonn, where each pill is monitored with various sensors at intervals 
of four and seven days following the irradiation in order to identify different energy ranges. After 
20 days, a third measurement is conducted in order to detect isotopes with a longer half-life. If 
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using this procedure.

To identify pottery of the same composition and, hence, the same origin, at Bonn we have 
developed a statistical procedure that assesses the composition of pottery by groups of elements. 
Compared to Principal Component Analysis (PCA) or Cluster Analysis (CA), this process is able 
to incorporate two features that are central to determining pottery provenance.29 First, the expe-
rimental uncertainties of NAA are different for different elements. This can be assessed by de-
termining the statistical group forming calculations. Second, clay preparation procedures vary in 
the amount of additives for tempering material, and minor or trace elements like sand and calcite 
may dilute or enhance concentration values, thus increasing or decreasing all values at a constant 
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26 Mommsen 2006.
�� Mommsen et al. 1991.
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The Samples and the Grouping Results

Altogether 112 samples from 12 sites were subjected to NAA.31 Tab. 1 lists the analytical raw 
data for 30 elements. Using the statistical method developed at Bonn to group together samples 
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with high probability, to the settlement of Elaia32). From the calculations, another three groups 
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Another seven samples belong to existing groups in the Bonn database, and 12 samples (11%) 
are chemical loners. Nothing can be concluded from these single pieces; they may be members 
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course of sampling, or by our laboratory. The concentration values of these chemical singles are 
listed in Tab. 1. The average composition for all 30 elements and the values by which the main 
groups were assembled are listed in Tab. 2. Tab. 3 provides an overview of the number of samples 
allocated to each chemical group and their distribution across different sites, which is interpreted 
and discussed below. Tab. 4 lists the individual members of each chemical group and gives the 
'	�
� �	
�
�=	��
� ���
��� ����	��������
	�*�
���	��	�
� 
�� 
�	��=	���	����!�����=�
!	<�>���� ���
���
must be applied to reproduce the average grouping values from the raw data given in Tab. 1. The 
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in Tabs. 3 and 4. A discriminant analysis is one way to show the compositional differences of the 
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members. As the results indicate, each can be clearly distinguished from the other.

31 The analysis was conducted at the Helmholtz-Institut für Strahlen- und Kernphysik at the University in Bonn be-
tween 2011 and 2014.
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Fig. 2   Results of a discriminant analysis (using all elements given in Tab. 2 except As, Ba, Br, and Na) of the samples 
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for grouping the fragments together, as pieces of variously-coloured fringes or cores and evidence 
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fore it is not currently possible to infer workshop specialisation from functional groups or forms.

The 48 samples that are dated to the Early Bronze Age cluster into three of the new groups, 
while one sample belongs to a group that is already known. Four samples can be grouped into 
two pairs; however, isolating their production centre is problematic. One of the three new groups 
(group Ul91; Tab. 4) is mainly comprised of samples from the ^%�%»�=����
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the Early Chalcolithic period until the Early Bronze Age in the 3rd millennium BC. It should be 
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from other workshops in the region. From these results, we can presume that even if the valley 
was rather secluded, there was contact with other areas and exchange took place. It is worth men-
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All of the other potential workshops in the main valley demonstrate continuities, while in the 
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is, however, at least one settlement of the Late Bronze Age in the area.

To the second group are assigned a limited number of samples (group Ul18; Tab. 4), and these 
seem to be restricted to the upper ���������

	������	�
����
��	
������!�
��������
�	��*�������<�
These six samples come from ���@�$������	
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Only a single piece is assigned to the Early Bronze Age; all of the other samples are products of 
the Chalcolithic period and the Late Bronze Age, respectively. The workshop that fabricated these 
pieces was surely active over a longer period, however the gaps of time in-between the different 
�	�����������	
�
��'	����

��������	�<

The third group (group Ul64; Tab. 4) features samples from three sites, two of which are situ-
ated in the ���������
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	��*	�	��	��=	�	�������Çiftlik at the northwestern section 
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Early Bronze Age or the period of the Late Chalcolithic period to the Early Bronze Age. Another 
three pieces were recovered from ?�»��
	�	��	���
�	�����
�
��
�	����
�����
�	�Kane peninsula. 
Four additional pieces, of which two are assigned to the period of the Late Chalcolithic to the Ear-
ly Bronze Age, might also belong to this group from their chemical structure, which varies only 
slightly. This workshop was presumably situated in the lower ���������
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Kane peninsula and was active at least during the early and the late phases of the Bronze Age.
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groups, but for now remain chemical singles. Clearly the production sites in the lower and the 
upper ���������
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��Pergamon, where other workshops were in charge of produc-
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Imports during the Early Bronze Age in this region are rare. One Early Bronze Age fragment 
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group that probably originated at Ephesos (EphI).33 This group is comprised of material stemming 
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Sample Factor As Ba Br Ca % Ce Co Cr Cs Eu Fe % Ga Hf K % La

ATAR 22 1.000 14.0 2829. 2.06 �<�� ��<� 23.4 219. 8.98 �<�� �<�� 21.8 4.09 �<�� ��<�

AYAZ 01 1.000 13.2 899. 2.39 �<�� 88.9 10.2 141. 19.1 1.19 3.22 28.1 �<�� 4.24 43.4

AYAZ 02 1.000 ��<� ����< 4.42 2.40 ��<� ��<� 102. 11.8 1.46 4.08 23.3 �<�� �<�� 41.9

AYAZ 03 1.000 ��<� 1062. 3.13 �<�� 89.8 20.0 106. ��<� �<�� �<�� 18.0 �<�` 2.32 44.4

AYAZ 04 1.000 ��<� 1642. �<�� 2.64 ��<� ��<� 68.6 �<�� 1.20 �<�� ��<` �<�� �<�� 34.0

AYAZ��� 1.000 ��<� 1396. �<�� �<�� ��<� 18.8 99.9 �<�� 1.31 3.90 24.6 �<�� 2.34 ��<`

AYAZ 06 1.000 ���< ����< 4.02 1.89 �`<� 16.2 86.9 14.3 �<�� 3.61 ��<� �<�� 2.61 39.8

AYAZ��� 1.000 92.0 ����< �<�� 2.68 ��<� 16.3 63.6 �<�` 1.29 �<�� ��<� 6.42 2.42 38.8

AYAZ 08 1.000 34.2 ����< �<�� 2.26 81.8 19.2 119. ��<� 1.29 �<�� �`<� �<�� 2.40 ��<�

AYAZ 09 1.000 42.1 2901. �<�� �<�� ��<� �`<� ���< 9.96 1.46 4.62 30.3 �<�� �<�� 38.6

AYAZ 10 1.000 38.4 ����< 2.83 2.32 ��<� 19.3 ��<� �<�� �<�� �<�� 28.9 6.03 2.34 40.6

AYAZ 11 1.000 21.9 2120. 3.88 2.49 ��<� ��<� ��<� �<�� 1.40 �<�� ��<� �<�� 2.49 43.8

BASA 01 1.000 ��<� 2806. 4.12 1.48 94.0 16.2 69.9 �<�� 1.21 3.38 14.2 �<�� �<�� ��<�

BASA 02 1.000 39.9 ����< �<�� �<�� 82.3 ��<� 61.2 �<�� �<�� 3.32 ��<� �<�� �<�� 38.2

BASA 03 1.000 33.2 2236. 4.13 2.02 126. ��<� �`<� �<�� 1.30 �<�� 18.9 �<�� �<�� 46.6

BASA 04 1.000 ��<� �`�`< �<�� �<�� 111. ��<� ��<� �<`� 1.23 3.09 16.9 6.31 �<�� ��<�

BASA��� 1.000 ��<� �`��< �<�� 1.64 ��<` 9.40 ��<� �<�� 0.96 3.00 18.1 �<�� 2.28 38.6

CIFT 01 1.000 36.0 ����< �<�� 1.96 ��<� ��<` 66.3 �<`� �<�� �<�� ��<� �<�� 2.22 42.1

CIFT 02 1.000 60.9 ����< �<�� 1.61 103. 19.3 �`<� 4.22 1.16 3.49 21.6 �<�� 2.60 43.8

CIFT 03 1.000 ��<� 2932. 10.4 �<�� 99.1 16.3 63.0 �<�� 1.44 3.84 23.3 �<�� �<�� ��<�

CIFT 04 1.000 103. 3193. �<�� 1.49 ��<� 9.84 ��<� 4.63 1.18 �<�� 24.4 �<�` �<�� ��<�

CIFT��� 1.000 ��<� 1668. 1.13 �<�� 118. 13.3 60.0 �<�� 1.30 3.68 ��<� �<`� 3.01 46.2

CIFT 06 1.000 20.6 2231. 8.43 �<�� 90.4 ��<� ��<` �<�� 1.29 3.41 ��<� �<�� 2.80 46.6

CIFT��� 1.000 ��<` 4466. �<�� �<�` ��<� 14.3 138. 11.8 1.22 3.19 ��<� �<�� 2.36 36.8

CIFT 08 1.000 21.1 ���`< 12.4 1.42 96.3 ��<� ��<� `<�� 1.39 3.61 19.0 �<�� 3.04 48.2

CIFT 09 1.000 ���< ����< 4.13 1.63 106. ��<� ��<� 4.69 1.11 3.86 ��<� �<�� 2.88 43.8

CIFT 10 1.000 28.1 3260. �<�� 1.60 69.8 �<�� �`<� �<�� 1.21 �<�� ��<� �<�� 2.08 43.3

��^� 01 1.000 16.0 ���< 1.61 2.04 ��<� 13.8 ���< 13.1 1.18 �<�� 20.9 4.88 �<�� ��<�

��^� 02 1.000 ��<� 820. �<�� �<�� 80.4 ��<� 101. 10.9 1.42 �<�� ��<� �<�� �<�� 41.0

��^� 03 1.000 ��<� 1191. 2.04 3.28 �`<� ��<� `�<� 13.4 �<�� 3.01 19.1 �<�� 2.96 36.6

��^� 04 1.000 31.9 961. 2.39 6.06 ��<� ��<� ���< ��<� 1.22 �<�� ��<� �<�� �<�� ��<�

��^���� 1.000 ��<` 892. �<�� �<�� 83.8 14.2 143. 43.1 1.18 3.13 26.6 �<�` �<�� ��<�

��^� 06 1.000 29.3 ����< 2.03 �<�� 92.4 ��<� 111. ��<` �<�� 3.20 ��<� 6.19 2.99 ��<�

��^���� 1.000 12.4 1048. �<`� 3.34 83.2 18.3 ���< 18.2 1.34 �<�� 32.3 �<�� �<�� 40.9

��^� 08 1.000 ��<� 1191. 3.01 3.11 84.9 14.8 149. ��<� 1.31 3.29 ��<� �<�� �<�� 41.8

��^� 09 1.000 19.0 1009. �<�� 2.36 ��<` 14.3 138. 18.8 1.34 3.40 22.9 �<�� �<�� 43.4

Tab. 1   Raw concentration data of 112 samples used in this study. Samples are original to the following 12 sites: At-
arneus (ATAR), ���@�$���AYAZ), ?�»��
	�	��BASA), Çiftlik (CIFT), �	~���	�
	�	����^�), Elaia (ELAI�������$
�
Tepe (ERIT), ^%�%»�=����

	���GUEM), Hatiplar Kalesi (HAKA), Teuthrania (TEUT��������	����	
�	~���	�
	�	�
(�� �). The table provides the concentration values C of 30 elements in μg/g (ppm), if not indicated otherwise, and 

also the average measurement uncertainties (errors), also in % of C
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Lu Na % Nd Ni Rb Sb Sc Sm Ta Tb Th U W Yb Zn Zr Sample

�<�� 0.49 24.8 229. ���< 0.68 21.3 �<�� 0.80 0.62 11.4 3.06 2.03 2.81 ���< ���< ATAR 22

�<�� 0.49 ��<� 118. 224. 1.02 20.0 4.86 �<�� 0.69 18.3 3.43 �<�� �<�� 63.6 ���< AYAZ 01

�<�� �<�� ��<� 113. 124. 1.89 ��<� �<�� 0.93 �<�� 18.1 �<�� 2.26 2.42 68.6 201. AYAZ 02

0.41 1.66 32.4 86.8 131. 1.88 ��<� �<�� 0.96 �<�` ��<� 3.28 2.43 2.60 ��<� 221. AYAZ 03

0.31 1.64 20.4 68.2 `�<� 1.66 13.9 3.92 0.83 0.60 ��<� 2.43 �<�� 1.92 63.1 206. AYAZ 04

0.34 �<�� ��<� ���< 104. 1.62 14.1 �<�� �<�` �<�� ��<� �<�� 1.61 2.22 ��<� 186. AYAZ���

0.34 1.44 ��<� 112. 129. �<�� 12.9 4.09 0.80 0.64 ��<� 2.90 3.02 2.14 ��<� ���< AYAZ 06

0.31 2.01 ��<� ��<� 116. 1.96 14.2 4.36 0.89 �<�� 16.0 �<�� 1.66 2.12 ��<� ���< AYAZ���

�<�� �<�� 24.6 99.2 119. 2.02 ��<� �<�� 0.90 0.63 ��<� 3.28 2.20 2.06 ��<� �`�< AYAZ 08

0.39 �<�` 29.3 `�<� 114. 1.84 16.9 �<�� 0.89 �<�� 16.2 3.66 �<�� 2.40 ��<� 194. AYAZ 09

0.39 2.00 28.3 ��<� 89.0 1.24 14.0 �<�� 1.04 �<�� ��<� 2.81 �<�� �<�� 62.8 211. AYAZ 10

�<�� 1.94 28.8 ��<� 111. �<�� ��<� 4.94 0.89 �<�� 16.2 2.62 �<�� 2.36 61.3 ���< AYAZ 11

0.36 1.66 31.4 ��<� 118. 9.34 11.9 �<�� 0.94 0.63 ��<� �<�` �<�� 2.30 ��<` ���< BASA 01

0.32 1.49 ��<` ��<� 119. �<�� 10.8 4.31 0.89 �<�� 21.1 3.24 3.19 �<�� �`<� 223. BASA 02

�<�� �<�� 32.2 42.6 128. 1.60 ��<� �<�� �<�� �<�� ��<� �<�� �<�� 2.32 62.0 241. BASA 03

�<�� �<�� 30.2 63.1 111. �<`� 11.0 �<�� 0.89 �<�` 21.1 3.39 4.14 �<�� 41.2 �`�< BASA 04

0.28 1.82 22.2 -- 92.2 0.80 10.9 3.66 1.03 �<�� ��<� 3.60 1.99 1.89 ��<� 180. BASA���

0.33 1.62 23.2 ��<� 91.2 1.66 13.0 4.11 0.93 �<�� ��<� �<�� 2.84 2.10 60.0 ���< CIFT 01

0.36 1.62 29.2 ��<� 109. 1.21 13.1 �<�� 0.93 0.68 22.9 �<�� 2.61 �<�� ��<� 230. CIFT 02

0.38 1.42 ��<� 32.9 `�<� 1.12 ��<� �<`� 0.88 �<�� 22.3 �<�` 3.20 �<�� ��<� 216. CIFT 03

0.32 1.61 28.3 63.1 ���< 2.14 13.2 �<�� 0.89 0.61 ��<� 4.23 �<�� �<�� ��<� 192. CIFT 04

0.39 1.92 28.8 48.3 ���< �<�� 14.6 �<�` 0.98 0.69 ��<� �<�� 2.92 2.49 60.3 206. CIFT���

�<�� 1.38 29.1 `�<� 114. �<�� 14.6 �<�� 0.90 0.61 22.1 �<�� 3.43 2.36 �`<� 219. CIFT 06

0.38 1.10 26.1 64.0 110. 3.02 ��<� 4.39 1.06 �<�` ��<� 3.82 3.21 �<�� 66.2 216. CIFT���

0.39 0.82 33.3 -- 141. 3.02 16.0 �<�� 1.10 0.83 21.6 4.41 �<�� 2.61 ��<� 166. CIFT 08

0.40 �<�� 26.3 -- 108. �<�� 14.2 4.38 1.00 0.64 ��<� 3.66 3.83 2.29 ��<� ���< CIFT 09

�<�� �<�� ��<� -- ��<� 0.86 ��<� 4.82 0.92 0.61 ��<� 4.24 3.64 2.44 ��<� 196. CIFT 10

0.39 �<�� ��<� ��<� 148. 2.39 16.4 �<�� 1.00 �<�� 16.0 3.24 2.10 �<�� ��<� ���< ��^� 01

0.34 �<�� 33.9 `�<� 122. 2.41 ��<� �<`� 0.88 0.64 ��<� 3.21 1.44 2.40 ��<� ���< ��^� 02

0.43 1.01 28.2 ��<� 162. 1.24 14.9 �<�� 1.00 0.69 16.4 �<�� 2.19 2.80 60.2 ���< ��^� 03

0.38 1.23 ��<� 69.4 138. 3.40 14.4 �<�� 1.00 0.64 ��<� 4.30 �<�� �<�� ��<� 248. ��^� 04

0.43 �<�� 31.1 101. ���< 2.03 16.3 �<�� �<�� �<�� 18.2 3.19 3.08 �<�� ��<� 191. ��^����

�<�� 1.36 34.2 62.1 ���< �<�� ��<� 6.06 �<�� 0.89 18.8 4.39 3.11 �<�� ��<� 199. ��^� 06

0.43 1.08 ��<� 109. ���< 3.81 ��<� �<�� 1.04 �<�� 18.2 3.41 3.19 2.84 ��<� 221. ��^����

0.42 1.10 29.4 ��<� 148. 4.18 16.3 �<�� �<�� �<�� 19.4 �<�� 3.22 2.63 ��<� 201. ��^� 08

0.41 0.99 29.9 ��<� ���< 4.09 16.6 �<�� �<�� �<�� 19.0 3.49 3.19 �<�` ��<` ���< ��^� 09
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Sample Factor As Ba Br Ca % Ce Co Cr Cs Eu Fe % Ga Hf K % La

��^� 10 1.000 12.2 ���< 2.91 3.33 ��<� 16.4 114. 18.6 �<�� 3.98 31.2 �<�� �<�� 42.3

��^� 11 1.000 ��<� 838. 2.33 1.94 �`<` 14.8 138. 33.2 1.23 3.31 31.4 �<�� 3.03 �`<�

��^� 12 1.000 18.1 1213. �<�� 3.42 80.4 ��<� 128. ��<� 1.30 3.41 26.9 �<`� 2.61 40.8

��^� 13 1.000 23.4 ����< �<�� 3.14 84.2 12.6 `�<� 12.9 1.40 �<�� 29.9 6.69 �<�� 41.0

��^� 14 1.000 16.1 1304. �<�� 1.64 100. 14.6 113. 14.9 �<�� �<�� 32.4 �<`� �<�� �`<�

��^���� 1.000 30.3 1384. 3.86 �<�� 80.4 14.4 84.1 16.3 1.26 3.46 ��<� �<�� 2.64 �`<�

��^� 16 1.000 ��<� `��< �<�� 2.42 96.2 20.4 ���< ��<� 1.48 4.18 23.9 �<�� 2.69 ��<�

��^���� 1.000 16.3 1180. 2.69 �<�� `�<� 14.6 99.1 ��<� �<�� �<�� ��<� 6.32 �<�� 48.3

ELAI 64 1.000 16.0 ���< 8.02 �<�� ��<` 12.1 ��<� 9.61 �<�� �<�� 23.4 8.64 �<�� ��<�

ELAI��� 1.000 36.9 ��`< 9.23 2.38 48.4 10.9 ��<� 24.6 0.84 3.06 26.0 4.20 2.84 19.2

ELAI 66 1.000 ��<� 1220. �<�� �<�� ��<� ��<� 64.4 �<�� �<�� 3.02 29.8 �<�� 2.43 ��<�

ELAI��� 1.000 11.8 ����< �<�` �<�` ��<� 12.9 ��<� 4.86 1.31 �<�� �`<� �<�� 2.38 40.0

ELAI 68 1.000 ��<� ���< �<`� 1.48 ��<� 10.3 ��<� ��<� 0.86 �<�� ��<� 4.29 3.34 20.9

ERIT 01 1.000 19.0 983. �<�� 2.49 90.6 16.3 ���< 22.2 1.42 2.98 32.1 �<`` 2.91 43.8

ERIT 02 1.000 ��<� 1141. 2.42 1.96 88.9 18.6 190. ��<� �<�� 3.66 23.2 �<�� 3.11 43.8

GRYN��� 1.000 ��<� ���< ��<� 2.82 94.4 24.2 213. ��<� �<�� 4.86 ��<� �<�� �<�� ��<�

GUEM 01 1.000 ��<� `��< 1.92 �<�� 94.4 ��<� 133. 13.8 1.41 4.92 19.2 �<�� �<�� ��<�

GUEM 02 1.000 �`<� ����< �<�� �<�� 102. 29.8 168. 21.8 �<�� �<�� 49.9 6.42 3.38 ��<�

GUEM 03 1.000 13.2 1263. �<`� 2.14 100. ��<� 128. 10.3 �<�� �<�� ��<� �<�` �<�� 48.1

GUEM 04 1.000 `<`� 948. 8.63 4.02 84.9 22.3 ���< ��<� �<�� 4.13 33.0 6.24 �<�� 41.8

GUEM��� 1.000 11.6 ���< �<�� 3.06 ``<� 18.0 143. 14.3 �<�� 4.99 29.4 �<`� 4.12 48.2

GUEM 06 1.000 `<�� 1483. �<�� 2.38 88.9 ��<� 86.9 �<�� 1.46 4.42 22.0 6.62 2.64 44.6

GUEM��� 1.000 33.3 1810. 2.46 2.22 89.1 ��<� `�<� 6.80 1.40 4.00 ��<` 6.83 2.44 44.1

GUEM 08 1.000 11.1 1432. 3.12 2.13 86.9 14.0 ��<` �<�� 1.30 �<`� 21.9 6.24 2.21 41.9

GUEM 09 1.000 ��<� 1912. �<�� 1.14 ��<� ��<� ��<� �<�` 0.83 3.41 16.4 6.11 2.60 23.9

GUEM 10 1.000 10.1 ����< 2.33 �<�` �`<� 13.9 ��<� �<`� 1.38 3.66 20.6 �<�� �<�� 41.2

GUEM 11 1.000 11.9 1698. 3.29 2.11 ��<� ��<� ��<� �<�� �<�� �<�� ��<` �<�� 2.23 39.8

GUEM 12 1.000 30.6 ����< �<�� �<�� 83.0 14.6 ��<� �<�� 1.31 3.64 16.9 6.21 �<�� 41.8

GUEM 13 1.000 ��<� 1198. �<�� 2.14 ��<� 13.8 86.3 6.91 1.39 �<�� 14.3 6.69 2.41 ��<�

GUEM 14 1.000 16.2 ��`�< �<�� 2.34 ��<` ��<� ��<� �<�� 1.32 �<�� ��<` 6.39 2.22 41.3

GUEM��� 1.000 ��<� 1418. 2.34 �<`� ��<� ��<� 81.1 �<�� 1.32 3.64 19.8 �<�� 2.29 39.3

GUEM 16 1.000 8.38 1610. 3.83 �<�� 84.0 ��<` ��<� 6.32 1.18 3.64 16.9 �<�� 2.44 38.4

GUEM��� 1.000 43.6 ����< �<�� 2.04 ��<� 11.4 102. �<�� 1.38 3.62 16.6 6.83 �<�� 41.4

GUEM 18 1.000 ��<� 1683. 8.83 �<�� ��<� ��<� ��<� 6.60 1.40 3.62 16.1 6.44 2.42 42.8

GUEM 19 1.000 22.8 ����< 3.38 1.98 83.9 11.3 ��<� �<�� 1.39 �<�� 20.1 6.64 �<�� ��<�

GUEM 20 1.000 ��<� ����< 2.39 1.19 66.4 10.8 ��<� �<�� 0.94 2.91 29.4 �<�` �<�� ��<�

GUEM 21 1.000 9.49 1341. �<�� 2.14 80.6 13.9 84.1 �<�� 1.39 �<�� 22.3 6.89 �<�� ��<�

GUEM 22 1.000 8.29 ����< 2.93 2.22 80.0 ��<` 89.6 �<�� �<�� �<�� 22.0 �<�� �<�� 38.9

GUEM 23 1.000 12.3 2244. �<�� �<`� 83.8 ��<� ��<� 6.23 1.42 �<�� ��<� 6.30 �<�� 41.3

Tab. 1   continued
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Lu Na % Nd Ni Rb Sb Sc Sm Ta Tb Th U W Yb Zn Zr Sample

0.46 0.82 30.2 ���< 140. 1.39 ��<� �<�� �<�� �<�� 18.9 3.66 3.11 2.98 81.6 ���< ��^� 10

0.42 0.64 28.8 104. ��`< �<�` 16.3 �<�� 1.03 0.62 16.8 3.06 �<`� 2.81 ��<� 199. ��^� 11

0.44 1.26 32.3 ��<� 143. 3.92 ��<� �<�` 0.94 �<�� ��<� �<�� 3.10 2.64 ��<� 232. ��^� 12

�<�� 1.13 ��<� 82.6 141. 2.81 ��<� �<�� �<�� 0.80 ��<� 3.49 �<�� 2.92 ��<� ���< ��^� 13

0.49 1.08 ��<� ��<� 184. 2.26 ��<� �<�` 1.23 �<�` 20.8 �<�� �<�� �<�� ��<� 226. ��^� 14

0.41 1.13 24.9 `�<� 140. 3.00 13.9 �<�� 1.00 �<�� 18.4 3.32 �<�� �<�� �`<� 199. ��^����

�<�� 0.69 ��<� ���< ���< 1.16 16.8 �<�� 1.30 0.89 21.6 �<�� 4.22 �<�� ��<� ���< ��^� 16

�<�� �<�� 30.3 62.2 ���< 1.84 ��<� �<�� 1.21 0.90 20.3 3.23 �<�� 3.32 91.1 ��`< ��^����

�<�� 1.46 21.1 `�<� ���< �<�� 10.2 3.63 �<�� �<�� 16.9 2.88 1.98 �<�� �`<� 296. ELAI 64

�<�� �<�� ��<� ��<� ���< 2.16 12.3 �<�� �<�� �<�� ��<� �<�� 2.11 3.42 64.4 139. ELAI���

�<�� 2.34 ��<� -- 119. 0.82 ��<� 4.18 �<�� 0.61 ��<� 3.36 2.34 2.30 ��<� 183. ELAI 66

0.40 2.34 ��<� 63.2 122. �<`� 13.6 �<�� 0.81 0.62 ��<� 3.10 3.09 �<�� 61.0 220. ELAI���

0.48 �<�� ��<� -- 192. 1.66 12.3 �<�� 1.60 �<�� ��<� �<�� 2.36 3.32 ��<� ��`< ELAI 68

0.48 �<�� ��<` `�<� ���< �<�� 18.8 �<�� 1.22 0.84 ��<� 4.91 3.33 3.16 ��<� ���< ERIT 01

0.44 1.20 ��<� 118. ���< �<�� ��<� 4.82 1.11 �<�� 19.9 �<�� �<�` 2.68 ��<� ���< ERIT 02

0.61 1.14 32.2 ���< ���< 2.14 �`<� �<�� 1.24 �<�� 16.8 3.16 3.91 �<�� `�<� 289. GRYN���

�<�� 1.08 33.3 113. ���< 1.18 19.9 �<�� 1.14 0.81 18.2 4.40 �<�� 3.31 89.6 229. GUEM 01

0.62 �<`� �`<� 92.4 ���< 1.03 ��<� �<�� �<�� 1.04 20.4 3.83 �<`� �<�� 136. 194. GUEM 02

0.61 1.20 34.1 92.1 168. �<�� 21.8 6.28 �<�� 0.82 22.4 4.22 �<�� 3.61 109. 263. GUEM 03

0.49 �<�� 29.2 164. ���< 1.04 16.8 �<�� 1.02 0.92 16.2 3.28 3.21 3.39 �`<� 239. GUEM 04

�<�� �<�� ��<� 132. 212. �<�� 21.2 6.14 1.20 0.83 19.4 4.48 4.24 3.23 ��<� 213. GUEM���

0.43 �<�� 31.2 `�<� ���< 0.81 ��<� �<�� �<`� �<�� ��<� 3.69 �<�` �<�� 61.1 ���< GUEM 06

0.40 1.83 28.8 ��<� 142. �<�� 14.6 �<�� 1.03 �<�� 20.6 4.03 2.92 �<�� ��<� ���< GUEM���

�<�� 1.82 ��<� -- 121. �<�� 14.1 4.99 0.80 0.69 19.0 3.89 3.02 �<�� 61.6 ���< GUEM 08

0.29 1.32 ��<� 93.8 ���< 1.01 11.6 �<�� 0.90 0.44 18.0 3.23 2.38 �<�� 60.1 214. GUEM 09

0.38 �<�� 29.6 ��<� 118. 0.62 13.2 �<�� �<�` 0.81 ��<` 3.20 2.66 �<�� ��<� �`�< GUEM 10

�<�� �<�� 29.1 38.0 119. �<�� ��<� 4.90 0.84 �<�� ��<� �<�� 2.43 2.39 63.4 233. GUEM 11

0.34 1.94 28.4 63.4 123. �<�` 13.0 4.89 0.89 �<�� �`<� �<�� 2.64 �<�� 61.8 ���< GUEM 12

0.39 �<�� 29.9 ��<� 130. 0.89 13.8 �<�� 0.91 0.66 �`<� 3.36 �<�� �<�� ��<� ���< GUEM 13

�<�� �<�` 31.6 32.9 132. 0.66 13.2 �<�� 0.86 0.68 19.0 2.99 2.63 2.34 ��<� ���< GUEM 14

0.39 �<�� 30.8 ��<� 122. �<`� 13.3 �<�� 0.82 0.63 16.8 3.00 3.31 2.60 ��<� 223. GUEM���

�<�� 1.66 28.0 ��<� 112. 0.68 ��<� �<�� 0.82 0.62 ��<� 3.18 2.68 2.33 ��<� ���< GUEM 16

0.39 �<�� 32.1 33.8 140. �<`� 13.9 �<�� 0.89 �<�� 20.2 �<�� 3.06 �<�� ��<� 249. GUEM���

0.42 1.90 ��<� 42.3 132. �<�` ��<� �<�� 0.81 0.84 18.9 3.11 2.68 �<�� ��<� 223. GUEM 18

0.38 1.92 ��<� ��<� ���< 0.81 12.6 �<�� 0.80 �<�� 18.9 3.22 �<�` �<�� 63.6 242. GUEM 19

0.36 1.36 20.4 ��<� 129. 0.89 ��<� 3.82 0.96 �<�� ��<� 2.13 2.46 2.48 ��<� ���< GUEM 20

0.43 �<�� 34.8 -- 134. �<�� 14.3 �<�� 0.89 �<�� 18.9 4.46 3.41 �<�� 64.1 233. GUEM 21

0.34 �<�� ��<� ��<� 126. �<�� 13.8 �<�� �<�� �<�� ��<� 3.08 2.84 2.31 84.3 ���< GUEM 22

�<�� 1.81 ��<� ��<� 131. 0.94 ��<� 4.98 0.90 0.66 18.4 3.42 3.32 �<�� 90.2 244. GUEM 23
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Sample Factor As Ba Br Ca % Ce Co Cr Cs Eu Fe % Ga Hf K % La

GUEM 24 1.000 13.4 ����< �<�` 3.00 ���< 20.9 83.1 6.83 1.21 4.23 28.3 6.13 2.44 38.0

GUEM��� 1.000 ��<� ����< 3.33 2.38 ��<� ��<� ��<` �<�� 1.44 �<�� 24.8 �<�� 2.44 41.0

GUEM 26 1.000 `<�� ����< �<�� 3.02 80.2 13.3 ��<� �<�� 1.40 �<�� 22.1 �<�� 2.40 42.2

GUEM��� 1.000 6.14 `��< 1.60 3.34 ��<� 22.1 160. 9.90 �<�� 4.18 ��<� �<`� 2.64 ��<�

GUEM 28 1.000 14.4 1043. 1.21 �<�� ��<� ��<� ���< ��<� 1.39 3.63 30.3 6.46 3.03 40.8

GUEM 29 1.000 �<�� ���< �<�� �<�� 88.3 22.9 ���< 12.2 1.38 �<�� 29.9 �<�� 2.93 42.2

GUEM 30 1.000 22.9 888. �<�� �<�� 88.4 13.6 ���< 16.9 1.31 4.06 29.4 6.12 �<�� 43.9

GUEM 31 1.000 �<�` ���< 0.99 �<�� `�<� 18.2 140. 14.0 1.39 4.69 28.1 �<�� �<�� 46.8

GUEM 32 1.000 11.0 ����< 4.49 2.22 100. ��<` ���< 8.30 1.34 4.06 20.6 8.68 �<�� ��<�

GUEM 33 1.000 �<�� ����< �<�� �<�� 82.9 ��<� 89.4 6.90 �<�� 4.13 ��<� �<�� 2.24 40.8

HAKA 01 1.000 4.41 3121. 16.6 �<�� 81.4 14.6 164. 29.1 1.41 3.93 22.4 6.60 �<�� 42.8

TEUT 01 1.000 12.1 1363. �<�� 3.34 81.3 ��<� ``<� 18.4 1.26 3.43 14.9 �<�� 2.49 39.9

TEUT 02 1.000 ��<� 1141. 2.00 �<�� 82.2 ��<� `�<� 18.6 1.33 3.86 21.6 6.01 2.42 ��<�

TEUT 03 1.000 10.2 �``< �<�� �<�` 83.9 16.6 121. 16.9 1.28 3.89 22.6 �<�� �<�� 41.1

TEUT 04 1.000 33.2 1464. 2.21 2.88 ��<� 13.0 81.0 14.4 1.20 �<�� ��<� 6.20 2.46 ��<�

TEUT��� 1.000 �<�� `��< 1.90 �<`� ��<� ��<� 111. ��<� 1.34 3.06 26.3 �<�� �<�� 44.6

�� � 01 1.000 138. ����< �<�� �<`� ��<� �<�� ��<� �<`� 1.32 3.13 ��<� �<�` 2.31 ��<�

�� � 02 1.000 198. ��`�< 4.10 1.80 99.0 13.2 46.1 �<�� 1.14 3.19 ��<� �<�� 2.69 44.3

�� � 03 1.000 183. ����< 31.6 2.00 �`<� 13.8 ��<� 4.94 0.98 3.83 18.6 �<�� 2.69 38.1

�� � 04 1.000 ��<� 1406. 2.18 �<�� �`<� �<�� 43.1 4.99 1.08 3.43 ��<� �<�� 2.94 41.3

�� ���� 1.000 �`<� 1989. �<�� -- ��<� ��<� ��<� 3.86 1.23 3.32 12.6 �<�� 2.38 44.3

�� � 06 1.000 44.6 1298. 12.1 0.83 ��<� 12.6 ��<� �<�� 1.14 3.44 12.2 �<�` 2.88 ��<�

�� ���� 1.000 41.9 1080. ��<� �<�� 133. 20.3 ��<� 4.66 1.41 �<�� �<�� �<`� �<�� ��<�

�� � 08 1.000 `�<` ����< 3.44 1.06 91.4 13.8 88.4 `<�� 1.04 3.10 12.8 �<�� 2.32 �`<�

�� � 09 1.000 ��<� ����< 13.0 0.90 100. 9.02 ��<` �<�� 1.21 3.32 14.0 6.16 2.60 63.8

�� � 10 1.000 112. ����< �<�� 0.96 ��<� ��<� ��<� 6.29 1.34 �<�� ��<` �<�� 2.23 ��<�

�� � 11 1.000 104. 1663. �<�� 1.42 ��<� 9.60 ��<� �<�� 1.14 3.46 ��<� �<�� �<�� ��<�

�� � 12 1.000 ���< ����< ��<� 1.44 ��<� 11.3 80.6 �<�� 1.18 �<�� 16.1 6.24 �<�� 40.9

�� � 13 1.000 289. ����< 2.92 �<�� 82.1 14.6 ��<� 4.64 �<�� �<�� 9.89 �<�� �<�� ��<�

�� � 14 1.000 84.0 2192. �<�� �<�� �`<` �<�� ��<` 4.88 0.99 �<�� 18.2 �<�� 3.00 ��<�

�� ���� 1.000 136. ����< �<�� 0.90 �`<� 11.9 ��<� �<�� �<�� 3.30 13.1 �<�� �<�� 38.0

�� � 16 1.000 ��<� ����< 12.9 2.00 ��<� 22.9 209. �<�� �<�� 4.96 ��<� 4.90 3.34 41.1

�� ���� 1.000 196. 1660. 10.0 1.96 121. 12.0 49.8 �<�� 1.18 3.24 ��<� �<�� �<�� ��<�

�� � 18 1.000 ���< ����< 20.1 �<�� ��<� `<�� �`<� �<�� 1.11 3.16 18.2 �<�� �<�� ��<�

�� � 19 1.000 139. ���`< 10.3 1.62 144. 28.4 �`<� �<�� 1.23 3.82 21.1 6.03 �<�� 44.4

�� � 20 1.000 116. 2302. 4.42 �<�� ��<� 8.93 ��<� 6.66 1.08 3.40 12.2 6.11 2.29 49.1

�� � 21 1.000 ��<` ���< �<�� �<�� ��<� ��<� 234. 14.6 �<�� �<�� 31.4 �<�` 4.20 40.6

ave.error 0.23 49. �<�� 0.19 0.43 0.10 �<�� 0.11 0.021 0.012 4.2 �<��� �<��� 0.13

in% �<� 3.1 10. �<� �<� 0.6 �<� 1.1 1.6 0.3 19. 1.0 2.0 0.3

Tab. 1   continued
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0.32 �<�� 26.9 ��<� 110. 0.92 16.2 �<�� 0.92 �<�` ��<� 2.98 2.36 2.09 `�<� ���< GUEM 24

�<�� 1.69 28.0 63.2 122. 0.68 13.8 �<�� �<�� �<�� 18.9 3.06 2.48 2.41 80.9 240. GUEM���

�<�� 1.89 31.6 ��<� 120. �<�� 13.9 4.96 0.91 �<�� 19.1 3.82 �<�� �<�� ��<� 263. GUEM 26

0.42 1.62 ��<� ���< 129. �<�� ��<� 4.48 �<�� 0.66 14.3 3.18 2.46 �<�` `�<� 224. GUEM���

0.41 1.09 30.3 89.4 164. 3.90 ��<� 4.90 1.00 0.62 �`<� 3.93 3.19 �<�� ��<� ���< GUEM 28

�<�� 0.29 31.0 182. ���< �<�� 21.6 �<�� �<�� �<�� ��<� 3.41 �<�� 3.29 88.6 198. GUEM 29

�<�� 0.88 29.6 61.3 196. 1.03 19.4 �<�� 1.14 �<�� 18.2 �<�� �<�� 2.93 ��<` 223. GUEM 30

�<�� 0.82 33.2 111. �`�< 0.90 ��<� �<�� 1.13 0.81 ��<� �<�� 2.86 3.23 89.3 200. GUEM 31

0.40 1.24 28.3 ���< ���< 1.29 ��<� �<�� 1.34 0.64 24.0 4.00 3.21 �<�� ��<� ���< GUEM 32

0.40 �<�� 31.3 ��<� 128. �<�� ��<� �<�� 0.91 �<�� 19.1 3.23 �<�� �<�� ��<� ���< GUEM 33

0.40 �<�� ��<� 98.6 ���< �<�� ��<� 4.93 1.21 0.83 18.6 4.43 �<�� 2.93 ��<� 269. HAKA 01

0.39 �<�� ��<` ��<� ���< 1.90 ��<� �<`� 0.96 0.62 ��<� �<�� 2.82 2.46 69.6 184. TEUT 01

0.40 1.32 30.3 -- 138. �<`� 14.9 �<�� 1.00 0.68 ��<� 3.26 2.98 �<�� �`<� 210. TEUT 02

�<�� 0.89 30.1 �`<� 149. �<�` ��<� �<�` 1.16 �<�� 18.3 3.48 �<�� 3.01 ��<� 198. TEUT 03

�<�� 1.20 26.3 ��<� 122. �<�� 12.8 �<�� 0.91 �<�� 21.1 2.83 �<�� 2.28 69.2 242. TEUT 04

0.39 1.49 ��<� ��<� 148. 3.26 14.2 4.96 0.98 0.62 �`<� 4.04 �<�� �<�� ��<� 249. TEUT���

0.32 �<�� 30.4 30.3 134. 1.48 12.3 �<�� 1.00 �<�� 22.6 4.28 2.29 �<�� ��<� 221. �� � 01

0.32 �<�� 29.2 462. 121. 1.39 12.0 4.93 0.89 �<�� 22.4 3.49 2.00 2.14 ��<� 210. �� � 02

0.29 �<�` 26.4 ���< 118. 1.64 11.8 4.12 0.93 �<�� ��<� �<�� 1.99 1.81 62.0 189. �� � 03

0.31 �<�� 26.3 ��<� 121. 1.12 ��<� 4.40 0.96 �<�� 24.6 �<�� 2.21 2.09 49.0 160. �� � 04

�<�� 2.80 31.4 60.8 91.4 2.18 14.2 �<�� �<�� �<�� ��<� �<�� �<�� �<�� ��<� 193. �� ����

0.30 2.88 33.3 43.8 139. 1.36 11.2 �<�� 0.99 �<�� 23.6 3.24 �<�� 1.99 �`<� 203. �� � 06

�<�� �<�� �`<� ��<� 108. 1.20 13.2 �<�� �<`� 0.86 26.6 �<�� �<�` 2.88 ��<� 208. �� ����

0.28 2.89 ��<` `�<� 113. �<�� 10.9 �<�� 0.98 0.61 ��<� �<�� 1.63 �<�� ��<� 226. �� � 08

0.33 2.86 ��<` 33.1 ���< �<�� 12.3 �<�` 1.00 0.63 ��<` 3.18 �<�` �<�� ��<� 261. �� � 09

0.36 2.60 ��<� -- 124. �<�` 13.3 �<`� 1.01 �<�� 20.8 2.88 1.93 2.42 ��<� 208. �� � 10

0.33 2.68 31.8 -- 120. �<�` 12.3 �<�� 0.94 0.63 23.1 2.99 �<�� 1.94 61.0 188. �� � 11

0.33 �<�� 31.2 31.2 ���< �<�� 12.1 �<�� 0.91 0.64 21.1 2.89 �<�� 2.10 ��<� 233. �� � 12

0.34 3.04 32.2 ��<� 104. 4.63 13.6 �<�� 0.86 �<�� 19.4 4.31 �<`� 1.83 ��<� 204. �� � 13

0.28 2.33 24.3 80.9 113. �<�� ��<� �<�� 0.91 �<�� 22.2 �<�� 2.18 �<�� ��<� 230. �� � 14

0.33 2.12 ��<� 33.1 101. �<�� 12.6 �<�� 0.86 �<�� 20.3 �<�� �<�� 2.13 ��<� 220. �� ����

�<�� 0.42 ��<� 214. ���< �<�� 18.3 6.81 1.26 1.00 18.1 �<�` 3.99 3.89 103. ���< �� � 16

0.34 �<�� ��<� 43.1 119. �<�` ��<� �<�` 0.89 �<�` 28.6 3.19 2.30 2.18 ��<� �`�< �� ����

0.30 �<�� 29.8 32.9 129. 6.61 11.0 �<�� 0.86 �<�� 23.3 �<�� 1.81 2.06 ��<� ��`< �� � 18

�<�� �<�� 31.4 -- 114. 2.03 12.3 �<�� 1.01 �<�� 23.2 4.09 �<�� 2.38 ��<� 221. �� � 19

0.31 �<�` 30.1 ��<� 123. 2.00 ��<� 4.62 0.92 �<�� 23.3 �<�� �<�� 2.14 �`<� 224. �� � 20
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Name Totals ��������	
���
�����

Existing groups

EphI 1 �� � 16 (1.03)

TroA/MYBE 1 ATAR 22 (0.99)

PegA 1 GUEM 03 (0.98)

PegK � �� �̂ 06 (0.90), 10 (0.94), GUEM 22 (1.04), TEUT������<����������<``��������<����������<`��

PegL 1 GUEM 02 (0.92)

Pege 1 GUEM 29 (0.96)

TroB 1 GUEM������<���

X001 1 GUEM 20 (1.03) (data see table of raw data) (+ 3 other)

New groups

Ul18 6 AYAZ������<``��������<`���������<�����08 ��<������`���<`������^� 02 (1.00)

Ul64 ���
(+ 1)

BASA 01 ��<`����02 ��<�����04 (1.01), CIFT 01 (1.00), 02 (0.98), 03 (0.92), 04 (1.00), 05 
��<`���������<`���������<���� 09 ��<`������ � 01 (0.98), 02 (1.03), 03 (1.04), 04 (1.03), 05 
(1.04), 06 (0.99), 10 ��<`����11 (1.00), 12 (1.03), 13 (0.99), 14 (1.06), 15 (1.06), 18 (1.04), 
20 (1.01) + other ATAR 18 (0.96),

Ul64- (assoc.) 4 BASA 05 (1.09), CIFT 10 (0.99), �� � 08 (1.06), 19 (0.92)

�
�� 10 CIFT������<�������^�������<����������<`���������<������`���<``��������<�����ERIT 01 (0.92), 
�����<`����GUEM 28 (0.98), TEUT 03 (0.99) 

�
��+�������<� 1 GUEM 30 (0.93)

Ul91 19 ELAI 67 (1.06), GUEM 06 (0.93), 07 (0.94), 08 (1.02), 10 (1.04), 11 (1.03), 12 (1.02), 
13 (0.98), 14 ��<����������<����������<�����17 ��<`���������<`����19 (1.01), 21 ��<`���������<``���
�����<����������<����������<`��

Ul91- (assoc.) 1 ELAI 66 (1.12)

Triples

�
�� AYAZ������<����������<``��������<`���

�
�� GUEM������<����������<`���������<���

Ul98 GRYN������<`����GUEM������<����ë��
�	��ELAI������<``�

X012 ��^�������<����������<`���������<`��

Pairs (data see table of raw data)

ð�`� ��^� 01 (1.01), 03 (0.99)

=14 ��^�������<``��������<���

ð��` ��^�������<``��ë��
�	��ELAI������<���

=210 �� � 09 (0.99), 17 (1.01)

=81 ELAI 65 (1.01), 68 (0.99)

Singles (data see table of raw data)

AYAZ 01, 06, 10, BASA 03, ��^� 16, ELAI 64, GUEM 09, 24, 32, HAKA 01, �� ��������

>�'<����� ��
�����	�'	������
�	�����	�	�
����!�������
�	���'	�
��	
�
�=	��
����
���*�
���	��	�
�
��
�	��=	���	����!�����
values. The 48 pieces dated to the EBA are shown in bold
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from the late Classical to the Hellenistic period, as well as a single Archaic piece, although this 
chronological disparity has yet to be explained. The production of EBA pottery is attested at Çu-
�!��"��#$�%�������
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��
���
	<34 This question will necessitate 
further analyses in future.

A Model for Pottery Production in the Early 3rd Millennium BC

From a preliminary view of the archaeological and archaeometric analyses, several workshops 
were active across the ?����"�����
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specialisation in certain forms or functional groups. Presumably, these workshops did not trade 
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that none of the existing prehistoric samples in the Bonn database can be assigned to the new 
groups. It is already assumed that the production of these products differs markedly, in terms of 
�
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over, pottery imports were uncommon in the region of Pergamon during the Early Bronze Age.�� 
It seems that, in this period, workshops scattered across the ?����"�����

	������!�	��
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sary table, cooking, and storage wares for the local population, satisfying demand almost entirely.

Across the upper, central, and lower ?����"�����
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duction, however, was mainly local. This is well-attested, for instance, in the ^%�%»�=����
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The ongoing examination of various lithics and their sources might shed light on the extent of 
connectivity between communities in the region, especially with regard to the regional exchange 
of raw materials.

The analyses detailed here are consistent with the results of other studies conducted in the 
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contrast to neighbouring regions such as the northeastern Aegean, the Troad to the north, and the 
central Aegean coast to the south, which were highly dynamic during the period, the ?����"���
��
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area seem not to have been integrated into supra-regional networks. This is especially evident in 
the exchange of certain raw materials. For instance, at 3rd millennium sites in the ?����"�����

	��
there is a complete lack of obsidian and other characteristic EBA innovations such as weights.36
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In this network, not only luxury objects but also raw materials, innovations, and technological 
knowledge were exchanged, demonstrating the rise of elites during the developed EBA from c. 
2600 BC. Our examination of EBA pottery in the ?����"�����
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previously unknown regional production of the 3rd millennium BC. From the presence of common 
styles and technologies of the eastern Aegean koiné, communities in this region were integrated 
into greater networks of the eastern Aegean and western Anatolia, but primarily turned to local, 
autochthonous networks to serve their needs.
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�� For the limited number of imports during the Late Bronze Age see Horejs 2011b; Horejs 2014a.
36 Cf. Rahmstorf 2006; Knitter et al. 2013; Horejs 2016.
�� Kouka 2002; Kouka 2008.
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Sample no.: AYAZ 06
Site: ���@�$�
�'�	�
���<Ð�����

�����������
Shape: shallow bowl
Type: carinated bowl with short rim
�����
���Ð��	�!
��
����!��	��
��
\
�������
���Ð��'�'�
���
���
������	����
����Ð�����@��
�
�loop handle
State of preservation: abraded
�	�����
���Ð�polished
���	��������������Ð

width: 2
diameter (rim): 16
pres. diameter (rim) in %: 14
wall thickness: 0.6
���

Ð��<�

��
	�Ð��?���
]��	����!�Ð����
Chemical group: Single
��'���Ð��+[�Ð��������	��� ���	���	������	��!����	�
light- and dark-coloured particles
�!����	Ð�'	��	+��	����	��!����	�burnished

Sample no.: AYAZ 08
Site: ���@�$�
Object no.: AYAAlt/OF/01/0014
Shape: shallow bowl
Type: carinated bowl with short rim
�����
���Ð������	�'	=	

	�����
\
�������
���Ð��'�'�
State of preservation: abraded
���	��������������Ð

diameter (rim): 22
pres. diameter (rim) in %: 3
*�

�
�����	��Ð��<�

��
	�Ð��?���
]��	����!�Ð����
Chemical group: U118
Fabric: F-MF: brown, core continuous red; tempering: 
�	��!����	+�	��!��� '���	�� ���	��� �	=	��
� ��	� ����
�	��!����	�
���
+��
�!�	�������	���������
��
	������	*�
coarse, light-coloured particles
�!����	Ð�'��*�������	����	��!����	�burnished

Sample no.: AYAZ 10
Site: ���@�$�
Object no.: AYAAlt/OF/01/0029
Shape: decorated body sherd
Type: plastic decoration
\
�������
���Ð��'���
���
���
������	����
����Ð�=	�
���
��
��
������
���
���
State of preservation: abraded
�	�����
���Ð��!
	���!����	�*�
��'
�����
����������<����{�
�<������<������
��	��=	��	

���	��������������Ð

height: 0.1
width: 0.6
wall thickness: 1.9

��
	�Ð�\��
��
�
����
���?���
]��	����!�Ð����
Chemical group: Single
Fabric: MF: reddish-brown slip, break core red, break 
edges grey-brown; tempering mid/frequent, slightly 
������� �	=	��
� �	��!�� ��	� 
���
+��
�!�	�� ���
��
	���
���	���	�
���
+���������+��
�!�	�����
��
	�
Surface: exterior dark grey burnished, interior light 
brown

Sample no.: BASA 01
Site: ?�»��
	�	
Object no.: BATAlt/OF/01/0016
Shape: shallow bowl
Type: carinated bowl with short rim
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���Ð��	�!
��
����!��	��
��
\
�������
���Ð��'�'�
���
���
������	����
����Ð�����@��
�
�loop handle
���	��������������Ð

�	���
Ð��<�
width: 2
diameter (rim): 18
pres. diameter (rim) in %: 12
wall thickness: 0.9
drill: 0.6

��
	�Ð��?���
]��	����!�Ð����
Chemical group: U164
Fabric: MF: interior fringe grey, exterior fringe ochre 
(10 YR 4/4), core continuous grey; tempering: mid/fre-
&!	�

��� �
���

�� ������� �	=	��
� ��	� ���� �	��!�� ��	�
differently coloured particles, mostly white and black, a 
few coarse white particles (&!��
@���
�


	���	�mica
Surface: grey to greyish brown (~10 YR 4/2), medium 
��	�burnished

Sample no.: BASA 02
Site: ?�»��
	�	
�'�	�
���<Ð�?�>�

�����������
Shape: necked jar
Type: curved wall
�����
���Ð��
���

��
����	�	��
��
\
�������
���Ð����\
State of preservation: abraded
���	��������������Ð

diameter (rim): 26
 pres. diameter (rim) in %: 3

wall thickness: 1
��
	�Ð� �
	�\��
��
�
����
���?���
]��	����!�Ð����
Chemical group: U164
��'���Ð� �+[�Ð� �����	+'��*�� ��� ��� ������ ���	� ���
�-
�!�!���	����	��!�����!�
������	��������	=	��
���	�
��
�	��!����	�����
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���
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�!�	�����
��
	�
�!����	Ð��	������'	��	���	��!����	�burnished

Sample no.: BASA 03
Site: ?�»��
	�	

Catalogue
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Plate 1   Analysed pottery from ���@�$������?�»��
	�	����\���	���
��������
�
���>�<���'���

AYAZ 06
(1:2)

AYAZ 08
(1:2)

AYAZ 10
(1:2)

BASA 01
(1:2)

BASA
02

(1:2)

BASA 03
(1:2)

BASA 04
(1:3)

?������
(1:3)
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Object no.: BATAlt/OF/01/0010
Shape: shallow bowl
Type: open-mouthed
�����
���Ð��	�!
��
����!��	��
��
\
�������
���Ð��'���
State of preservation: abraded
���	��������������Ð

����	
	�������Ð���
��	���'
	
wall thickness: 0.9
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	�Ð� �
	�\��
��
�
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���?���
]��	����!�Ð����
Chemical group: Single
Fabric: MF: slip, slurry possible, dark grey and brown 
��<��������������	�'��*�+��	����	=	��
���	������	��-
!�� ��	� ����	�	�

�� ��
�!�	�� ���
��
	��� ���	� �	��!��
��	�mica
�!����	Ð���	����	��!����	�burnished

Sample no.: BASA 04
Site: ?�»��
	�	
�'�	�
���<Ð�?�>�

�����������
Shape: deep bowl
Type: slightly curved body
�����
���Ð��!
���	�wiped lip
\
�������
���Ð��'��
State of preservation: well
���	��������������Ð

diameter (rim): 30
��	�<�����	
	�����������ãÐ��<�
wall thickness: 1.1
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��
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���?���
]��	����!�Ð����
Chemical group: U164
��'���Ð�[�+�Ð���		�������	�� ��<���������� �	=	��
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�����	��!����	�
���
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	���	�mica
�!����	Ð���		�������	��!����	�burnished

Sample no.:�?������
Site: ?�»��
	�	
Object no.: BATAlt/OF/01/0011
Shape: shallow bowl
Type: carinated bowl with short rim
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State of preservation: abraded
���	��������������Ð

diameter (rim): 30
��	�<�����	
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wall thickness: 0.8
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Chemical group: U164- (Th+)
��'���Ð�[�Ð���	����+'
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coloured particles
�!����	Ð�'
��������
����	��!����	�burnished

Sample no.: CIFT 01
Site: Çiftlik
Object no.: CIFAlt/OF/000/01/0001
Shape: shallow bowl

Type: dome-shaped
�����
���Ð������	�'	=	

	�����
\
�������
���Ð��'��
State of preservation: abraded
���	��������������Ð

����	
	�������Ð���
��	���'
	
wall thickness: 1.2

��
	�Ð��?���
]��	����!�Ð����
Chemical group: U164
��'���Ð� [�+�Ð� ��	����+'��*��� �	=	��
� ��	� 
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�!�	�����
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	������	��!����	�burnished

Sample no.: CIFT 02
Site: Çiftlik
Object no.: CIFAlt/OF/000/01/0002
Shape: deep bowl
Type: vertical upper body
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���Ð������	��*�

	�����
\
�������
���Ð��'��
State of preservation: abraded
���	��������������Ð

diameter (rim): 18
pres. diameter (rim) in %: 6
wall thickness: 0.8
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	�Ð�\��
��
�
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���?���
]��	����!�Ð����
Chemical group: U164
��'���Ð�[�+�Ð�'��*����	=	��
���	�
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+���������+��-
loured particles
�!����	Ð���	����+'��*����	��!����	�burnished

Sample no.: CIFT 04
Site: Çiftlik
Object no.: CIFAlt/OF/000/01/0004
Shape: vertical handle
Type: wide cross-section
\
�������
���Ð����
State of preservation: abraded
���	��������������Ð

height: 1.3
*��
�Ð��<�

��
	�Ð�\��
��
�
����
���?���
]��	����!�Ð����
Chemical group: U164
��'���Ð�[�+�Ð���	����	=	��
��	��!����	�*��
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	�
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Sample no.:�\��>���
Site: Çiftlik
�'�	�
���<Ð�\���

���������������
Shape: foot
\
�������
���Ð���
State of preservation: abraded
�	�����
���Ð��=�
��������	�
���
���	��������������Ð

height: 2.1
width: 4.0
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���nd millennium BC
]��	����!�Ð����
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Plate 2   Analysed pottery from Çiftlik and Elaia (ERC Prehistoric Anatolia/Th. Urban)

CIFT 01
(1:2)

CIFT 02
(1:2)

CIFT 04
(1:2)

\��>���
(1:2)

CIFT 09
(1:3)

CIFT 10
(1:2)

ELAI 64
(1:2)

� �����
(1:2)
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Chemical group: U164
��'���Ð�[�Ð��	�����+'	��	���	=	��
��	��!����	�
���
+
coloured particles
Surface: brown, rough

Sample no.: CIFT 09
Site: Çiftlik
Object no.: CIFAlt/OF/000/01/0008
Shape: necked jar
Type: curved wall
�����
���Ð��	�!
��
����!��	��
��
\
�������
���Ð�����
State of preservation: abraded
���	��������������Ð
 diameter (rim): 42
 pres. diameter (rim) in %: 3
 wall thickness: 1.0
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	�Ð� �
	�\��
��
�
����
���?���
]��	����!�Ð����
Chemical group: U164
��'���Ð�[�+�Ð���	����	��!�����!�
�����	��!����	�
light- and dark-coloured particles
�!����	Ð���	����+'��*����	��!����	�burnished

Sample no.: CIFT 10
Site: Çiftlik
Object no.: CIFAlt/OF/000/01/0009
Shape: necked jar
Type: globular body
�����
���Ð��	�!
��
����!��	��
��
\
�������
���Ð�����
State of preservation: abraded
���	��������������Ð
 diameter (rim): 18
� ��	�<�����	
	�����������ãÐ��<�
 wall thickness: 1.1
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	�Ð� �
	�\��
��
�
����
���?���
]��	����!�Ð����
Chemical group: U164- (Rb-Cr-)
Fabric: MF: grey, core continuous grey; tempering: 
mid/frequently, slightly sandy, medium amount of me-
��!����	�
���
+���������+��
�!�	�����
��
	�
Surface: greyish-brown, rough burnished

Sample no.: ELAI 64
Site: Elaia
Object no.: ELA09OF/206/01/0002
Shape: shallow bowl
Type: funnel-shaped
�����
���Ð��	�!
��
����!��	��
��
\
�������
���Ð��'��
State of preservation: abraded
���	��������������Ð
� ����	
	�������Ð���
 pres. diameter (rim) in %: 23
 wall thickness: 0.8
��
	�Ð�[���
	�\��
��
�
����
���?���
]��	����!�Ð����
Chemical group: Single
Fabric: MF-R: blackish-grey to black; some coarse, 
����	�	�
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�!�	�����
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	������	*��	��!����	�*��
	�
���
��
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	���	�mica

�!����	Ð�'��*����+'
������	��!����	�burnished; 
burnishing patterns visible

Sample no.:�� �����
Site: Elaia
Object no.: ELA09OF/206/01/0006
Shape: shallow bowl
Type: dome-shaped
\
�������
���Ð��'�
���
���
������	����
����Ð�����	

State of preservation: abraded
�	�����
���Ð�Troy A6 plate
���	��������������Ð
 diameter (rim): 18
 pres. diameter (rim) in %: 8
 wall thickness: 1.0
��
	�Ð� �
	�\��
��
�
����
���?���
]��	����!�Ð����
Chemical group: = 81 Couple with ELAI 68
Fabric: MR-R: grey fringes and ochre core (10 YR 
�������	=	��
���	������	��!����	�
���
+��
�!�	�����-
ticles
�!����	Ð���	���������	��þ�<����������
�����	��!����	�
burnished

Sample no.: ELAI 66
Site: Elaia
�'�	�
���<Ð�� ��`��������������
Shape: narrow-mouthed vessel
Type: narrow-mouthed
�����
���Ð��	�!
��
����!��	��
��
\
�������
���Ð����
���
���
������	����
����Ð�'	���������������
	����
�-
cation
State of preservation: abraded
�	�����
���Ð���'�����	����������!�
	�	��?
���	��������������Ð
� ����	
	�������Ð���
��	���'
	
 wall thickness: 0.8
��
	�Ð� �
	�\��
��
�
����
��×
]��	����!�Ð���`
Chemical group: U191-
��'���Ð�[�Ð���	����+'��*��
��
���
�'��*������	���	�
�����	��!����	�����	�	�

����
�!�	�����
��
	������	*�
coarse, differently coloured particles
Surface: light brown, roughly burnished

Sample no.:�� �����
Site: Elaia
Object no.: ELA09OF/208/01/0004
Shape: shallow bowl
Type: carinated bowl with short rim
�����
���Ð��	�!
��
����!��	��
��
\
�������
���Ð��'���
State of preservation: sintered
���	��������������Ð
� ���
	Ð���ÿ
 width: 0.8
� ����	
	�������Ð���{��
� ��	�<�����	
	�����������ãÐ��{�
 wall thickness: 0.6
��
	�Ð��?���
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Plate 3   Analysed pottery from Elaia, ?�~
��>	�	��^��[��������������Ú=	"	�
	�	��^��[���������
�	����	��!��
collection (GUEM 08) in the ^%�%»�=����

	�����\���	���
��������
�
���>�<���'���

ELAI 66
(1:2)

� �����
(1:2)

ELAI 68
(1:2)

^��[���
(1:2)

GUEM 06
(1:2)

GUEM 08
(1:3)

GUEM 11
(1:2)

GUEM 12
(1:2)
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]��	����!�Ð����
Chemical group: U191
��'���Ð��Ð�'
���������	�������	+'��*�����	���	=	��
���	�
�����	��!����	�����	�	�

����
�!�	�����
��
	���
�


	�
��	�mica
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Sample no.: ELAI 68
Site: Elaia
Object no.: ELA09OF/206/01/0004
Shape: necked jar
Type: curved wall
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State of preservation: abraded
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 pres. diameter (rim) in %: 11
 wall thickness: 0.8
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Fabric: MF-R: interior fringe grey, exterior red-
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coarse particles
Surface: interior ochre to grey, exterior reddish-ochre, 
	���'	���	��!����	�burnished, burnishing patterns 
visible

Sample no.: GUEM 06
Site: ^%�%»�=����
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Shape: shallow bowl
Type: carinated bowl with short rim
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Chemical group: U191
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Sample no.:�^��[���
Site: ^%�%»�=����
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Object no.: GÜM01/12/F01/01/0003
Shape: deep bowl
Type: vertical upper body
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State of preservation: abraded
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Chemical group: U191
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Surface: grey, burnished

Sample no.: GUEM 08
Site: ^%�%»�=����
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Object no.: GÜMI/altOF/01/0014
Shape: shallow bowl
Type: carinated bowl with long rim
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State of preservation: well
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 width: 1.4
 diameter (rim): 30
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 wall thickness: 0.6
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Sample no.: GUEM 11
Site: ^%�%»�=����
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Object no.: GÜM04/12/F03/01/0012
Shape: lid
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Chemical group: U191
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Sample no.: GUEM 12
Site: ^%�%»�=����
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Object no.: GÜM04/12/F04/01/0004
Shape: lid
Type: slip lid
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State of preservation: abraded
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 diameter (rim): 10
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 pres. diameter (rim) in %: 9
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Chemical group: U191
Fabric: MF: exterior dark grey, interior brownish-grey 
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light-coloured particles
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Sample no.: GUEM 13
Site: ^%�%»�=����
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Object no.: GÜM04/12/F04/01/0002
Shape: shallow bowl
Type: carinated bowl with long rim
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State of preservation: abraded
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 width: 0.8
 diameter (rim): 20
 pres. diameter (rim) in %: 3
 wall thickness: 0.6
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Sample no.: GUEM 14
Site: ^%�%»�=����
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Shape: shallow bowl
Type: carinated bowl with long rim
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State of preservation: abraded
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 width: 1.3
 diameter (rim): 26
 pres. diameter (rim) in %: 6
 wall thickness: 0.9
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Chemical group: U191
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Sample no.:�^��[���
Site: ^%�%»�=����
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Object no.: GÜM04/12/F03/01/0004
Shape: narrow-mouthed vessel
Type: curved wall
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State of preservation: abraded
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Chemical group: U191
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Sample no.: GUEM 19
Site: ^%�%»�=����
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Object no.: GÜM01/12/F01/01/0008
Shape: ����	

Type: triangular
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Chemical group: U 191
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	���	�mica
Surface: beige grey (10 YR 6/3), thick slip, medium 
��	�burnished

Sample no.: GUEM 21
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Shape: vertical handle
Type: strap handle
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Chemical group: U191
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 pres. diameter (rim) in %: 10
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Chemical group: U164
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Object no.: YYT09/F04/A/006/01/0001
Shape: shallow bowl
Type: carinated bowl with long rim
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State of preservation: abraded
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Surface: slurry, grey and brown (10 YR 6/2; 10 YR 
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Shape: shallow bowl
Type: narrow-mouthed
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Surface: slurry, black to blackish-brown slip (3/10Y), 
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Chemical group: U164
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Shape: shallow bowl
Type: narrow-mouthed
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 wall thickness: 0.9
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Fabric: MF: reddish slip, break core red, break edges 
grey-brown; tempering mid/frequent, slightly sandy, 
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Surface: exterior partly grey discoloured, interior red-
dish, burnished
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Plate 4   Analysed pottery from ?�~
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inside burnished
���	��������������Ð
 diameter (base): 8
 pres. diameter (base) in %: 11
 wall thickness: 1.0
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Type: knob
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Chemical group: U164-
Fabric: MF: light brown, core brown to dark grey; 
�	=	��
��	��!����	�
���
+���������+��
�!�	�����
��
	�
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Shape: shallow bowl
Type: dome-shaped
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Fabric: F-MF: ochre, core continuous red; tempering: 
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Shape: loop handle
Type: cord handle
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Chemical group: U164
Fabric: F-MF: red, core continuous red; tempering: 
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Shape: jar
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Chemical group: U164
Fabric: MF: red slip with brown fringes, break core 
red, break edges grey-brown; tempering mid/frequent, 
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Surface: brown, exterior burnished
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Shape: shallow bowl
Type: carinated bowl with long rim
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 width: 1.6
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 wall thickness: 1.2
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Chemical group: U164
��'���Ð��Ð�'��*������	�'��*�+��	����	=	��
���	�����
�	��!����	�*��
	����
��
	������	��	��!����	�'
����
particles
Surface: slurry, brown, roughly burnished
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Shape: narrow-mouthed vessel
Type: curved wall
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State of preservation: abraded
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 diameter (rim): 18
 pres. diameter (rim) in %: 3
 wall thickness: 0.8
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Chemical group: U164
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Surface: beige, roughly burnished

Sample no.:��� ����
Site: �	����	
�	~���	�
	�	
Object no.: YYT08/F01/Ost/001/01/0001
Shape: jug
�����
���Ð��	�!
��
����!��	��
��
\
�������
���Ð�¾!��
State of preservation: well
�	�����
���Ð����

�����=	���
����*�


���	��������������Ð
 diameter (rim): 14
 pres. diameter (rim) in %: 6
� *�

�
�����	��Ð��<�
��
	�Ð� �
	�\��
��
�
����
���?���
]��	����!�Ð����
Chemical group: U164
Fabric: MF: grey, core continuous grey; tempering: 
������	&!	�

����
���

������������	��	��!����	�
light- and dark-coloured particles
�!����	Ð���	����	��!����	�burnished

Sample no.:��� ����
Site: �	����	
�	~���	�
	�	
Object no.: YYT08/F01/F/001/01/0002
Shape: shallow bowl
Type: carinated bowl with short rim
�����
���Ð��	�!
��
����!��	��
��
\
�������
���Ð��'�'�
State of preservation: abraded
���	��������������Ð
� ���
	Ð���ÿ
� *��
�Ð��<�
 diameter (rim): 30
 pres. diameter (rim) in %: 6
 wall thickness: 0.6
��
	�Ð��?���
]��	����!�Ð����
Chemical group: EphI

��'���Ð��Ð���	�������	����	�����+'��*�����	���<�����
�������	��!�����!�
������	���	������*��
	����
��
	��
�����	��!����	�mica
Surface: grey, slightly burnished

Sample no.:��� ����
Site: �	����	
�	~���	�
	�	
�'�	�
���<Ð���>�`������������������
Shape: necked jar
Type: curved wall
�����
���Ð��	�!
��
����!��	��
��
\
�������
���Ð�����
State of preservation: abraded
���	��������������Ð
 diameter (rim): 32
 pres. diameter (rim) in %: 8
 wall thickness: 1.2
��
	�Ð� �
	�\��
��
�
����
���?���
]��	����!�Ð����
\�	����
����!�Ð�ð����\�!�
	�*�
���� ���`
Fabric: R: grey fringes and ochre-brown core (10 YR 
���������	�'��*�+��	����	=	��
���	������	��!����	�
light-coloured particles, several coarse white and red 
���
��
	����	��!�����!�
������	�mica
Surface: slurry, green to greyish-brown (~10 YR 3/2), 
�	��!����	�burnished

Sample no.:��� ����
Site: �	����	
�	~���	�
	�	
Object no.: YYT09/F04/A/002/01/0004
Shape: necked jar
Type: curved wall
�����
���Ð��	�!
��
����!��	��
��
\
�������
���Ð�����
State of preservation: abraded
�	�����
���Ð������	������!
���	��	��!����	�bur-
nished: jug?
���	��������������Ð
 diameter (rim): 14
 pres. diameter (rim) in %: 6
 wall thickness: 0.9
��
	�Ð� �
	�\��
��
�
����
���?���
]��	����!�Ð����
Chemical group: U164
Fabric: MF-R: black fringes, greenish-grey core (~10 
����������	=	��
���	������	��!����	�
���
����
��
	���
a few coarse differently coloured particles, medium 
���!�
������	�mica
�!����	Ð�'
������	��!����	�burnished

Sample no.:��� ���`
Site: �	����	
�	~���	�
	�	
Object no.: YYT08/F01/F/001/01/0001
Shape: shallow bowl
Type: carinated bowl with long rim
�����
���Ð������	�'	=	

	�����
\
�������
���Ð��'���
State of preservation: abraded
���	��������������Ð
� ���
	Ð���ÿ
 width: 0.9
 diameter (rim): 18
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Plate 6   Analysed pottery from �	����	
�	~���	�
	�	����\���	���
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Barbara Horejs – Sarah Japp – Hans Mommsen60 
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Surveys to represent around 40% of wares across the entire EBA assemblage (ERC Prehistoric Anatolia/Th. Urban, 
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� ��	�<�����	
	�����������ãÐ��<�
 wall thickness: 0.6
��
	�Ð� �
	�\��
��
�
����
���?���
]��	����!�Ð����
Chemical group: U164-
Fabric: MF: grey with brown stripes (10 YR 4/3), core 
continuous grey; tempering: mid/frequently, slightly 
��������	=	��
���	������	��!����	�
���
+��
�!�	��
���
��
	������	*������	���	+��
�!�	�����
��
	����	��!��
amount of mica
�!����	Ð���
	�������	���	;
	�����
���
�'	��	���	����<�����
�������	��!����	�burnished

Sample no.:��� ����
Site: �	����	
�	~���	�
	�	
�'�	�
���<Ð���>������������������
Shape: shallow bowl
Type: carinated bowl with long rim
�����
���Ð������	�'	=	

	�����

\
�������
���Ð��'���
State of preservation: abraded
���	��������������Ð
� ���
	Ð���ÿ
 width: 1.3
 diameter (rim): 14
 pres. diameter (rim) in %: 10
 wall thickness: 1.0
��
	�Ð��?���
]��	����!�Ð����
Chemical group: U164
��'���Ð�[�Ð�����	�
�������	�
��'��*���
�����<�����
4/6), break core red, break edges grey-brown; tem-
�	�����������	&!	�
���
���

����������	=	��
���	�����
�	��!����	�*��
	����
��
	������	*������	�����	�	�

��
��
�!�	�����
��
	����	��!�����!�
������	�mica
�!����	Ð���
	������	��������������	;
	�����'��*�����
'	��	��������������burnished






