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The study of pottery has historically served as a testing ground for archaeological theories, both due to its abundance 
in the archaeological record and its multifaceted use in the development of various methodological tools for the in-
vestigation of issues of exchange and external influence, technological tradition, social organisation, economic trends, 
and other cultural associations in past societies. Nevertheless, ceramic studies have largely extended the range of tools 
and techniques beyond traditional approaches that focus on stylistic, morphological, and typological attributes aiming 
at constructing chronological sequences or reconstructing large-scale networks of interaction. In fact, recent years in 
Aegean studies have witnessed an increasing concern towards the technological significance of pottery and its social 
context from a rather scientific-processual perspective. The project of Early Bronze Age (EBA/EB) Heraion on Samos 
Island, east Aegean (Greece) has successfully demonstrated that questions of ceramic production, consumption, and 
distribution can be meaningfully approached through the integration of different scales and levels of analytical en-
quiry. This has been achieved following a chaîne opératoire approach and the combination of various levels of analysis 
from typology, phasing, and contextual study of the entire ceramic assemblages covering the third millennium BC, with 
macroscopic analysis, thin section petrography, and microstructural analysis. This paper provides a brief overview of 
specific aspects of this project with the aim to highlight the significance of adopting a holistic approach in ceramic 
studies of well-defined, insular prehistoric environments.
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Introduction

Despite continuous developments in ceramic studies 
in many areas of the Aegean (especially Crete and the 
Cyclades) and Greek prehistoric Archaeology in general, 
the ever-growing amount of data and new projects in 
the eastern Aegean and western Anatolian littoral region 
have followed a more conservative trajectory. In fact, the 
study of pottery in what forms today’s political borders 
between Greece and Turkey (Fig. 1) is still largely used 
for its stylistic, morphological, and typological attributes 
with the aim to construct chronological schemes (cf. Rice 
1996 with references; Orton and Hughes 2013: 3-12), 
determine the geological/geographical provenance 
based on a simple equation of similarities between pot-
tery classes or even to reconstruct large-scale networks 
of interaction. However, in recent years there have been 
notable attempts to overturn this with the initiation 
of more interdisciplinary projects (cf. Alram-Stern and 
Horejs 2018a) that involve the application of archaeo-
logical scientific methods and less commonly the charac-
terisation of technological practices and reconstruction 
of changes and/or continuities in the ceramic manufac-
turing process, as is commonly the case in the estab-
lished research tradition of EBA Crete (e.g. Wilson and 
Day 1994; Day et al. 2006; Mentesana et al. 2019).

The integration of new methodologies in ceramic analy-
ses (Tite 1999) has followed the example of projects car-
ried out since the 1980’s in a more systematic manner 
in the central and southern Aegean (Day et al. 2006; 
Hilditch 2018 with references on previous work; Papa-
datos and Nodarou 2018 with further bibliography), 
which have successfully demonstrated that questions 
of production, consumption, and distribution of pottery 
can be approached in a more meaningful way and old 
assumptions should be challenged through new studies 
of archaeological material. Recent synthetic works and 
case studies on various cultural/geographical regions 
tend to integrate traditional and modern aspects of pot-
tery studies (e.g. Orton and Hughes 2013; Hunt 2016; 
Ownby et al. 2016; Sibbesson et al. 2016). This shift to-
wards a combination of robust analysis with traditional 
approaches has proved to be favourable, as it integrates 
aspects of typology, context, and technological recon-
structions with the aim to reveal cultural changes.

The almost complete absence of integrated, archaeo-
metric projects from the eastern Aegean has impeded 
a better understanding of the island societies (Lemnos, 
Lesbos, Chios, Samos) often thought of as intermediaries 
in the transmission of finished products, ideas, and peo-
ple from East to West, i.e. from Anatolia to the central 

and west Aegean, on the basis of geographical proximity. 
Nevertheless, this hitherto absence of such projects has 
been challenged by the holistic study of the third millen-
nium BC pottery from the island of Samos. This paper 
employs an integrated ceramic analytical programme at 
the island settlement of Heraion (Menelaou et al. 2016; 
Menelaou 2018), focusing on the methodological aspect 
of this research and its articulation with a well-informed 
archaeological and theoretical background. A case study 
of the full characterisation of one of the main fabrics re-
covered at Heraion is presented with the aim to stress 
out the effectiveness in using a micro-scale approach as 
a means for analysing intra-site developments of a ce-
ramic system, craft traditions and technological choices 
over time, as well as to gain a better insight in the con-
sideration of provenance. 

Beyond the (re)construction of macro-scale 
Aegean-Anatolian networks

Until relatively recently the reconstruction of patterns 
of regional and interregional trade and interaction was 
the primary focus of prehistoric Aegean and Anatolian 
ceramic studies, being tested further in archaeometric 
works through chemical/elemental analysis and the em-
ployment of a range of mineralogical and geochemical 
methodologies and identification of reference groups 
(Day et al. 1999; Day and Kilikoglou 2001). The identifica-
tion of ceramic provenance has been particularly central 
in the reconstruction of trade networks and exchange 
patterns (Tite 1999: 202-203), following theoretical as-
sumptions that favour the circulation of certain wares or 
vessel types in the explanation of socio-cultural or eco-
nomic changes.

Narratives and concepts of large-scale exchange net-
works, cultural interaction and connectivity, and techno-
logical transfer, alongside developments in craft technol-
ogy and specialisation, distinctive patterns of production 
and consumption, and increasing complexity comprise 
the main characteristics commonly considered to be re-
flected in the material culture of the third millennium 
BC in the region under examination (cf. Kouka 2002; 
Şahoğlu 2005). Pottery has held a key position in inves-
tigating these issues, mainly through typological and 
morpho-stylistic analyses, often creating assumptions of 
a deterministic nature that favour the identification of 
similarities in style and shape between different sites. 

Following the various intellectual developments of Ae-
gean Archaeology, a number of popular theoretical mod-
els have been put forward in the study of connectivity 
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and mobility (Knappett and Nikolakopoulou 2015; Knap-
pett and Kiriatzi 2016; Alram-Stern and Horejs 2018b: 
11-12; Leidwanger and Knappett 2018). More particular-
ly, within the context of the culture-historical approach, 
the notions of trade, migration or diffusion of culture 
were usually invoked to interpret material similarities 
or differences, and exogenous factors were seen as the 
trigger for these changes. As such, the concept of cul-
tural koine was - and still is - particularly popular. This is 
highlighted by Kouka (2002: 299; 2015: 230), who speaks 
about a “cultural koine, which was recognized in the east 
Aegean islands and western Anatolian littoral from the 
4th through the 3rd millennium BC” and further exem-
plified by Horejs (Horejs et al. 2018: 41) in her work on 
Aegean-Anatolian networks “from the presence of com-
mon styles and techniques of the eastern Aegean koine, 
communities in this region were integrated into greater 
networks of the eastern Aegean and western Anatolia”. 
Despite its usefulness in grouping together particular 
classes of material culture over wide geographical areas, 
the concept’s connotation to shared ‘cultures’ and mac-
ro-regional processes or even identities (Galanakis 2009) 
runs the risk to dismiss the importance of complex and 
varied micro-scale social processes and the conscious 
role of the agents (including producers and consumers) 
involved in such dialectics. Thus, favouring the notion of 
cultural homogeneity in the material expression, at the 
expense of a coherent picture of small-scale develop-
ments at a local level, seems somewhat challenging. 

On the other hand, the world-systems model was intro-
duced in the archaeological theory, with adaptations of 
the more general sociological and economically-driven 
concept and terminology established in the 1970s (Rice 
1998: 45-47), of which most popular is the core/centre-
periphery approach. Its utility for conceptualising large-
scale interactions during prehistory and its deficiencies 
have long been discussed in the context of post-colonial 
theory and critiqued of neglecting the agency of the in-
dividual or even inappropriately applied (cf. Stein 1998; 
Kohl 2011: 79-82). This is particularly prominent in the 
investigation of contacts and exchanges between insu-
lar and mainland sites. The eastern Aegean and western 
Anatolian region constitutes a good case study in the 
identification of such core-periphery archaeological in-
terpretations, where the islands only a few kilometres 
away from the Anatolian mainland have been largely 
overlooked on their own right and instead have been 
typically approached as being peripheral and passive in 
the adoption of novelties (cf. Menelaou 2018).

Network Analysis comprises another popular approach 
in the identification of similarities in material culture be-
tween different regions, usually concerned with the de-
tection of trade patterns in a regional and interregional 
scale and variations in social and economic structures. 
This model largely follows an economic and environ-
mental determinism, according to which communities 
need to interact with one another to promote change in 
social, political, and economic aspects. Networks are ex-
pressed through graphs with connecting points between 
sites that represent nodes or links. Although widely used 
and while these models provide useful visualisations for 
the reconstruction of macro-scale narratives, current 
network theory is in some ways a poor fit for networks 
of the ancient past (Knappett 2013: 7-10). Especially in 
the case of maritime interaction and connectivity mod-
els, the environmental and social factors that facilitated 
travel and communication in the Aegean (e.g. distance, 
geographical proximity, weather conditions, technolo-
gies of mobility, skills in navigation, etc.), as highlighted 
by Tartaron (2018: 62), cannot be captured by simply 
drawing lines and links between different geographical 
nodes. Frontiers and boundaries between sites and re-
gions are dynamic, often unpredictable, and can be eas-
ily transformed over time. Nevertheless, Broodbank’s 
(2000) work on the EBA Cycladic interaction networks, 
using a proximal point analysis, demonstrated an ideal 
case study for modelling intra-regional, maritime small-
world connections.

This brief theoretical background highlighted just a few 
of the methodological and interpretational attempts to 
conceptualise large-scale interaction. A caution is pro-
vided against a ‘top-down’ detection of connectivity and 
the process of identification of common patterns, while 
a shift to emphasis to the local, micro-regional scales 
seems imperative in order to better comprehend the 
cause of the intensification of interactions during the 
third millennium BC. This can be achieved or at least ap-
proached more tangibly - in the case of pottery - with 
the combination of integrated methodologies (tradition-
al/archaeological and analytical/archaeometric) with a 
well-informed theoretical framework. In the case of ce-
ramic materials, what can be identified are the source 
(geological/geographical provenance) and the final con-
sumption place. Islands are ideal case studies for explor-
ing such dialectics of space and circulation, as they pro-
vide well-defined units of investigation.
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Archaeological context and geographical setting

The position of Samos in the eastern Aegean (Fig. 1), 
which includes the offshore islands (Lemnos, Lesbos, 
Chios, the Dodecanese) and the opposite Anatolian 
coast, have been overwhelmingly neglected within Ae-
gean-Anatolian prehistoric Archaeology (Kouka 2002; 
Şahoğlu 2005; Horejs 2017), in contrast with the west-
ern, northern, and southern Aegean, where the material 

record has been intensively investigated. A similar pat-
tern is also observed in the representation of archaeo-
metric projects in this region. Nevertheless, this region 
forms a significant interface between the Aegean basin 
and the Anatolian plateau, itself linked through long-dis-
tance exchange with the early urban complex societies 
across the Eastern Mediterranean. 

FIGURE 1.  Map showing Heraion on Samos and selected sites mentioned in the text.
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Samos Island is situated in a very advantageous geo-
graphical area, on a maritime artery that links commu-
nication networks between East and West, and perhaps 
should be seen as a ‘bridge’ between western Anatolian 
littoral - Çukuriçi Höyük, Miletus, Liman Tepe, Tavşan 
Adası so to name a few contemporary sites with Heraion 
- and the Cycladic islands or even the west coastlands 
of Mainland Greece. In her thorough study of the net-
work of maritime communication routes in the Aegean 
during the Neolithic and the EBA, Papageorgiou (2002) 
proposed that two main routes/passages facilitated the 
communication between Samos and the rest of the Ae-
gean. More particularly, Samos is the last landfall before 
the Gulf of Kuşadası, if one is following the Route B and 
is sailing from the South, crossing the passage between 
the islands of Rhodes, Kasos, and Karpathos, as well as 
the passage between the Dodecanese and the Cyclades 
(Papageorgiou 2002: 163-164, 303-321), and the first 
on the principal route (Route Z) from Asia Minor to the 
central Aegean and Mainland Greece or in reverse (Ag-
ouridis 1997: 8). Samos, due to its nodal position in the 
eastern Aegean, is assumed to constitute the geographi-
cal and cultural link between western Anatolia and the 
central Aegean during EBA. Particularly important in this 
communication are the two arteries extending from the 
interior of Asia Minor: the Gulf of Ephesus northeast of 
Samos formed by the Kaystros or Küçük Menderes River, 
and the Meander Valley to the southeast formed by the 
Büyük Menderes River (Papageorgiou 1997: fig. 4).

This paper focuses on the Heraion settlement, which is 
situated on the south-central plain of Samos, the most 
fertile area on the island (Kouka and Menelaou 2018: fig. 
1). The historiography of past research projects and ex-
cavations carried out at prehistoric Samos and Heraion, 
in particular, are presented in detail elsewhere (Kouka 
2015: 224-225; Menelaou 2015: 25; 2017: 181-182; Me-
nelaou et al. 2016: 482; Kouka and Menelaou 2018: 119-
121). 

The results briefly discussed in this paper derive from 
a combined analysis of three different ceramic assem-
blages excavated at different times and different areas 
of the settlement. More particularly, pottery excavated 
by Milojčić (1961) in the 1950’s in the area between 
the Hera Temple and the North Stoa, as well as under-
neath the Pronaos that dates to the second half of the 
third millennium BC (phases Heraion I-V which corre-
spond to EB II mature/developed through EB III late); 
by Weisshaar and Kyrieleis in 1981 north of the Sacred 
Road which revealed four architectural phases dating to 
EB I and EB II early (with earlier evidence dating to the 
Chalcolithic/Ch; Kyrieleis et al. 1985: 409-418, figs. 35-

43; Kouka 2002: 286, tab. 1); and the pottery from the 
recent excavations undertaken by Kouka (2009-2013) in 
trenches immediately to the north of the later investi-
gations (Kouka 2015: 225-228, figs. 1-3; 2017: 163-167), 
corresponding to five architectural phases, that revealed 
a continuation of the settlement from the Ch to the end 
of the Middle Bronze Age. The combination of all afore-
mentioned ceramic assemblages at Heraion has allowed 
the formation of a complete ceramic sequence with no 
chronological gaps (Kouka and Menelaou 2018: tab. 1). 
Since previous studies of EB ceramics from Heraion have 
focused on establishing a relative chronology and a basic 
typology for comparisons with the rest of the East Ae-
gean, based mainly on stratigraphical observations and 
variation in morphological and stylistic terms, the pre-
sent paper provides a good opportunity to examine how 
different aspects of a ceramic system articulate with 
each other.

Methodological framework

Having established the theoretical and archaeological 
background of this project we can now move on to the 
methodological significance of this paper. The almost 
complete absence of such work at the eastern Aegean 
and Samos, as well as recent access to suitable ceramic 
datasets from the old and the new excavations at the 
Heraion settlement, has enabled the author to test 
methodologically the significance of micro-scale analysis 
at a well-defined insular place. 

The present project has focused on analysing the full 
spectrum across the assemblages, i.e. the range of 
wares, fabrics, and shapes, an approach that has been 
extensively developed by Wilson’s and Day’s work in 
Crete (cf. Wilson and Day 1994; Wilson et al. 1999). Ini-
tially, this has been achieved through phasing and con-
textual analysis which enabled a good understanding of 
the local chronological sequence of the settlement (cf. 
Kouka and Menelaou 2018). This project builds upon 
various levels of analysis in the context of whole assem-
blages including: 

a) Morphological examination at a macroscopic level, 
namely the examination of pottery by the naked eye and 
with the aid of a USB Digital Microscope, and its strati-
graphic classification into wares, fabrics, and shapes/
types in a diachronic manner. This allowed us to iden-
tify technological stages such as raw material choice, 
paste preparation, forming techniques, surface treat-
ment modes, and firing, examined in accordance with 
typological patterns and morpho-stylistic features. The 
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macroscopic analysis enabled a first, preliminary charac-
terisation of local and suspected non-local fabrics, and 
quantification of their diachronic frequency was made.

b) Petrographic analysis of a large number of repre-
sentative samples selected on the basis of macroscopic 
features, covering all periods, wares, and macroscopic 
fabrics (see Whitbread 2016 for description process). 
Ceramic petrography, namely the microscopic exami-
nation of ceramic thin sections, allows the identifica-
tion and characterisation of the main mineral and rock 
types comprising the non-plastic inclusions (composi-
tion, quantity, shape, grain size and distribution), the 
examination of the optical properties of the clay matrix 
and the assessment of the textural associations of the 
above components (microstructure, colour, optical activ-
ity), which in turn enabled characterisation and group-
ing of the thin sections, reconstruction of technological 
practice (raw material processing and clay preparation, 
firing characteristics, forming techniques), and, where 
possible, the suggestion of provenance (geological and/
or geographical). 

c) Petrographic examination of both published and un-
published comparative material from predominantly 
contemporary sites across the Aegean and western Ana-
tolia.

d) Microstructural analysis via Scanning Electron Micros-
copy-Energy Dispersive X-ray Spectroscopy (SEM-EDS), 
which established the micromorphological characteri-
sation of the fabrics and surface of the samples under 
examination (firing temperature, surface treatment, mi-
crostructure). Such data can provide information on the 
types of clay used for slips in comparison to the compo-
sition of the body. 

e) Geological prospection including the identification 
of potential raw material sources, collection and ex-
perimental analysis (ultimately by petrography) of clays, 
following the careful examination of Samos’s geological 
background. Their comparison with the ancient pot-
tery fabrics allowed the suggestion of geological and 
geographical provenance. This was also supported by an 
ethnographic study and examination of modern ceram-
ics and tiles or bricks from kiln sites across the island.

f) Chemical analysis with Wavelength Dispersive X-ray 
Fluorescence (WD-XRF) is currently in progress. Bulk 
chemistry was not employed during the original stage of 
the analytical work, but a relative estimation and assess-
ment of local versus non-local fabrics was made through 
a combination of contextual, macroscopic, and petro-
graphic information.

This research project employed a theoretical approach 
which concentrates explicitly on the social dimensions 
of technological practice, according to which technology 
is a socially constituted dynamic process of combined 
social and material engagement (Dobres 2000: 125). 
Following a chaîne opératoire approach, an attempt to 
reconstruct all stages of the manufacturing process was 
made and a more detailed view of local developments 
has been gained. This popular approach in ceramic stud-
ies concentrates on the step-by-step reconstruction of 
the related past technical system and the social, cultural, 
and economic acts in the process of making and trans-
formation of raw materials to a finished product affect-
ing the potters’ actions in the manufacture of pottery 
(e.g. Lemonnier 1993; Roux 2016). It, therefore, repre-
sents a shift away from solely morphological and stylis-
tic patterns of object-driven approaches. Therefore, for 
every step of the manufacturing process different tech-
niques were applied. Not all manufacturing steps are re-
constructed equally, i.e. the fabric characterisation, pro-
cessing of raw materials, surface treatment are better 
studied, whereas the interpretation of forming methods 
and firing conditions varies in confidence, depending on 
the available data.

Two basic insights were achieved:

1. The identification of patterns in the ceramic manu-
facture and technology at a local level, which enabled 
the reconstruction of the operational sequence of the 
pottery production process through the chaîne opéra-
toire approach. This micro-scale analysis allowed the 
reconstruction of choices made by individual potters 
and workshops, the diachronic transmission of technical 
skills, crafting choices, and the emergence of local tech-
nological traditions and ceramic styles.

2. The examination of stylistic, typological, and fabric in-
fluences, as evidenced by macroscopic and microscopic 
features, and thus the determination of provenance, 
where possible, through the identification of the geo-
logical and/or geographical source of raw materials.

Reconstructing the operational sequence 
of a ceramic group from Heraion

The wealth of ceramic evidence at Heraion has offered 
the potential to explore intra-site technological practice, 
as well as inter-site relations at a regional level through 
a comparative examination of thin sections from other 
sites and extensive bibliographical research on form/fin-
ish/fabric comparanda and vessel parallels from across 
the Aegean and Anatolia during the Ch-EBA. This section 



P R O C E E D I N G S  •  I N T E R N A T I O N A L  S C I E N T I F I C  C O N F E R E N C E  •  M E T H O D O L O G Y  &  A R C H A E O M E T R Y   0 6            63

deals with selected data from the overall holistic study 
(Menelaou 2018). Preliminary observations, mainly ty-
pological and morphostylistic, have been presented in 
short studies in a diachronic manner, alongside contex-
tual, architectural, and chronological information (Me-
nelaou et al. 2016; Kouka and Menelaou 2018; Kouka et 
al. forthcoming).  

The systematic diachronic study of pottery from Heraion 
has produced significant patterns of production and ex-
change. Regarding pottery production, the variation in 
fabrics and distinct technological features within each 
implies that there must be several production centres 
operating in parallel in the vicinity of the site or some 
perhaps beyond the environs of Heraion itself. The ma-
jority of the pottery dated to the early phases of the EBA 
fall into the metamorphic fabric(s), which comprise more 
than half of the total analysed samples. These might re-
flect both a number of workshops and varied raw ma-
terial sources in the vicinity of Heraion. Combined with 
the macroscopic information, the petrographic analysis 
revealed some important associations between shape, 
assumed function, fabric, and ware. From the diachronic 
examination of fabrics versus shapes, it appears that no 
differentiation can be detected between clay recipes 
used for large or medium/small-sized vessels or ware-
specific groups in the Ch-EB I periods. In the subsequent 
period, there emerges a more varied picture with fab-
rics used for the manufacture of particular vessel types 
or even a range of similar fabrics that could reflect the 
existence of several production centres that produce 
the same types in similar or different recipes (Menelaou 
2015; 2017; Menelaou et al. 2016). This could point out 

distinct manufacturing traditions and markedly differ-
ent clays that can be explained from a chronological and 
technological perspective. Furthermore, the integration 
with macroscopic results has enabled the establishment 
of a detailed basis for the characterisation of the local 
ceramic technological tradition and the reconstruction 
of potential links of interactions with other Aegean and 
Anatolian sites through a detailed contextualisation of 
Samos within a regional framework from the Ch to the 
end of the EBA (Menelaou 2018).

Within this framework, this paper examines one ceramic 
class and some of the key trends deriving from its analy-
sis. The chaîne opératoire approach is applied, and it is 
attempted to reconstruct all technological stages of the 
manufacturing process from raw material collection and 
characterisation of the clay composition to forming, sur-
face treatment, and firing. Finally, the geological and ge-
ographical provenance is suggested within an intra- and 
inter-regional context. The various analytical methods 
are discussed where appropriate within each sub-sec-
tion. The following discussion is broken down into five 
separate stages from the procurement and collection of 
the raw materials for pottery manufacture to finished 
products and their morphological characteristics. The 
‘Porphyritic Intermediate Volcanic Rock Fabric Group’ 
(Menelaou 2018) corresponds predominantly to EB I-II 
developed storage vessels, i.e. wide-mouthed open jars/
deep bowls, pithoid jars with vertical handles of a circu-
lar or oblong cross-section and usually a collared neck, 
as well as larger vessels with circular handles that can be 
characterised as pithoi (Fig. 2).

FIGURE 2.  Illustrations of 
selected storage jars from 
Heraion.
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Clay composition and raw materials preparation

This fabric group was first characterised macroscopically 
due to its distinctive hard texture and coarse petrology 
and subsequently described in detail petrographically. It 
is characterised by a medium-coarse/coarse clay paste 
with reddish yellow/reddish brown (5YR 6/6, 2.5YR 6/6) 
matrix, usually exhibiting a core-margin differentiation 
of dark grey/black (7.5YR 5/1) and reddish yellow/red 
(5YR 6/6) colour respectively. Its main petrological fea-
tures comprise of frequent to common, sparkling golden 
angular to sub-angular inclusions, fine to medium angu-
lar dark translucent/glassy inclusions, chalky-white frag-
ments, as well as a frequent amount of organic temper 
(Fig. 3). In petrographic terms, these were identified 

predominantly as volcanic rock fragments of intermedi-
ate composition (andesite grading into dacite) and their 
constituent minerals (varying amounts of plagioclase 
feldspar, amphibole, biotite, pyroxene, quartz). In almost 
all samples there is a considerable amount of burnt-out 
vegetal temper appearing as elongate voids. It is overall 
a homogeneous, very consistent fabric group in terms of 
composition, although there are minor differences be-
tween samples. Despite some variability with respect to 
coarseness and roundness/angularity of the non-plastic 
inclusions, their range in both size fractions indicates 
that a relatively unprocessed clay consistent with in situ 
weathering was most probably in use, with the finer ex-
amples representing a better-processed paste. 

FIGURE 3.  Fabric photographs of selected samples. A-B. Macrographs taken with a USB Handheld Digital Microscope; C-D. Micrographs taken in 
crossed-polars with a petrographic microscope.
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Forming techniques

Although surface modification often affects the visibility 
of the forming and finishing techniques employed, in-
cluding the orientation of inclusions and voids, some ex-
amples provide evidence for the identification of hand-
built methods. More particularly, some sherds exhibit 
evidence for, what is preliminarily believed to be, the 
use of slab-and coil-building methods, according to the 
identification of distinct superimposed layers of clay. This 
is more clearly identified macroscopically in body sherd 
sections, but can be better observed close to rims or han-
dle attachments and the base of the pots, where the wall 
is thicker (Fig. 4). The slabs/flattened coils are identified 
petrographically by elongate voids or the differential ori-
entation of inclusions created upon the formation of the 
vessels (Fig. 3D). Similar techniques, namely sequential 
slab construction or multi-layering methods, have been 
identified in the Neolithic and Chalcolithic central Zagros 
region and the Iranian plateau (Vandiver 1987: 20), and 
more recently also at Pre- and Protopalatial Phaistos in 
Crete (Todaro 2018). Ceramics made with this technique 
are also linked with the use of vegetal tempering, which 
affects the plasticity of the clay.

Finishing and surface treatment 

The examination of surface treatment and finishing 
techniques was achieved mainly by macroscopic exami-
nation, combined with SEM study of the microstructure. 
This fabric group is associated with well-slipped and bur-
nished vessels which stand out due to the quality of their 
red (10R 5/6) - or rarely black - non-calcareous surface 
finish (Fig. 5A-C). Some examples were also identified 

petrographically (Fig. 5D). The iron-rich slip layer, also 
confirmed by the high Fe spectrum values of the EDS 
analysis, ranges in thickness (0.02mm to 0.04mm) and is 
clearly separated from the clay body (Fig. 5E-F). The ma-
jority of vessels appear with a lustrous surface and have 
only their exterior slipped and burnished, while their in-
terior surface exhibits a characteristic scored treatment 
(Milojčić 1961: pl. 31:2; Kouka and Menelaou 2018: 
127). Scoring is shown by parallel horizontal or perpen-
dicular striations which appear more regular below the 
rim (Fig. 5B); occasionally these are oblique and overlap 
with each other. More rarely, the creation of burnished 
interior surfaces may relate to the utilisation of the ves-
sels to hold liquid or foodstuff. Given that burnishing and 
the creation of a lustrous surface is particularly time-
consuming it is more likely to suggest that it relates to 
a decorative habitus and tradition of the producers of 
these vessels, or even acted as a sign of quality, rather 
than just serving functional purposes.

Firing procedure

Macroscopic observations have established a first un-
derstanding of the firing regime of this pottery group, 
based on colour and variation of the sherd breaks, com-
bined with a comparison of colour and optical activity 
of the micromass in petrographic thin sections (Fig. 5D). 
However, more secure information was extracted from 
the SEM analysis. The majority of samples show a pro-
nounced colour differentiation with a darker core that 
relates to the common presence of partially-combusted 
vegetal temper. This effect could either imply a fast-

FIGURE 4.  Ceramic body sherds exhibiting clay layering (photographs taken by S. Menelaou, no scale).
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firing process, perhaps in an open environment, where 
the carbon deposits were allowed to build up through 
a complete lack of oxygen. However, the firing was too 
short for the process to complete full oxidation (Kiliko-
glou and Maniatis 1993: 438). SEM analysis suggested 
that almost all samples - except for one or two dated to 

the later EBA phases - were low-fired and thus appear to 
be non-vitrified, but some rounding on the edges of the 
clay pastes occurs, and this is defined as an intermedi-
ate stage between no vitrification and initial vitrification 
with an estimated temperature of 750-800°C.

FIGURE 5.  Examples of the red slipped and burnished vessels and surface treatment examination. A. Exterior surface of a storage jar with a lustrous 
thick slip; B. Interior surface of a storage jar with traces of scoring; C. Macrograph of the surface treatment mode; D. Micrograph of the exterior 
slip layer; E. Slip layer identified with SEM; F. SEM-EDS element spectrums showing a high amount of Fe on the slip surface (all images taken by S. 
Menelaou).
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Morphological features

The main vessel types forming this group are the wide-
mouthed open jars and the pithoid jars/pithoi. The for-
mer type is characterised by straight walls and a usu-
ally thickened rounded rim with a wall thickness be-
tween 0.9cm and 1.5cm and a rim diameter of 25cm to 
36cm. Its form and style find close typological parallels 
at Emporio V-IV on Chios (Hood 1981-82: 359-360, fig. 
164:888) dating to EB I. The latter type is characterised 
by a collared neck or funnel-necked profile, being slight-
ly flaring or carinated on the inside. The upper part of 
the rim is usually rounded or flattened. There are two 
types of vertical handles, i.e. oblong or sub-rectangular 
and circular in cross-section. The thickness ranges from 
1.3cm to 2.2cm for the body, 2cm to 3.2cm for the rim 
and the rim diameter ranges from 24-26cm to 36-40cm 
for the larger vessels. Typological and stylistic parallels 
have been identified at Troy II, Poliochni Blue-Green 
corresponding to EB I-II early (Bernabò Brea 1964: LIV:f, 
LXXVII:f, g, i) and Emporio IV-II on Chios corresponding 
to EB I-II late (Hood 1981-82: figs. 187:1284-1285, 1290-
1292). Other, minor vessel types in this fabric identified 
at Heraion are the winged jar and the steep-necked jug 
with a long cut-away spout. The former is typical for Troy 
II late (EB II late), Aphrodisias BA 4 corresponding to 
EB IIIA (Joukowsky 1986: 394, figs. 327 and 426.4) and 
Poliochni Yellow on Lemnos corresponding to EB II late 
(Bernabò Brea 1976: pls. CXCIV, CVCV:b,e). The origin of 
the steep-necked jug has been attributed to southwest 
Anatolia and close typological parallels are known from 
Troy III-V corresponding to EB III (Blegen et al. 1951: 29, 
pls. 59a: Shape B20, 72:33.179), in late EB II-early EB III 
contexts at Bakla Tepe (Şahoğlu 2008: 157, fig. 2g), Po-
liochni Yellow (Bernabò Brea 1976: pl. CCX:c) and EB III 
Vathy on Kalymnos Island (Benzi 1997: 386, pl. 2b:5722). 

From micro-histories to macro-narratives

The presentation of this distinctive ceramic group from 
Heraion and the reconstruction of all stages of its manu-
facture have allowed meaningful insights into the tech-
nology and provenance of vessels, otherwise studied 
in terms of their shape and surface treatment (Milojčić 
1961: 40, pls. 31:2 and 48:35). The combination of tech-
nological information, from clay composition to firing, 
suggested a potentially non-local provenance for this 
group that is primarily consisted of large storage jars 
and pithoid jars/pithoi dating to EBA I-II early and less 
commonly to EB II late-III periods. The first evaluation of 
this pottery group implied a local production both due 

to its frequency and diachronic span at the settlement, 
but a more careful examination of its technological fea-
tures, compared to other Samian groups that have been 
confidently ascribed with local provenance, further sug-
gested a most likely off-island provenance. This was also 
supported by observations based on geological litera-
ture, supplemented by raw material prospection and ex-
perimental analysis of clays and sediments from Samos, 
which did not identify any possible correlations with the 
on-island geology. Overall, the composition of this fabric 
is not diagnostic for Samos. The limited Neogene vol-
canic bodies that penetrate the metamorphic substrate 
in the margins of the Mytilinii basin are characterised by 
basaltic tuffs and minor trachydacites, while more acid-
ic lavas and rhyolitic tuffs occur in the Karlovassi basin 
(Menelaou 2017: 184-185).

An extensive, but not exhaustive, fabric, style, and 
shape/type study of pottery from contemporary Aegean 
and Anatolian sites has established some possible con-
nections with Samos. The morphological and stylistic 
features provide links with a number of western Ana-
tolian and less commonly southeast Aegean sites, but 
these do not allow to pinpoint the possible source of im-
portation of these vessels on Samos. The combination of 
shape/style with fabric and other technological features 
may help narrow down the suggested geographical area 
of origin. 

Starting from the west Aegean, this intermediate vol-
canic fabric is macroscopically linked with Macroscopic 
Group 1 or petrographically with Fabric Group 1 record-
ed at Kolonna on Aegina in the Saronic Gulf (Gauss and 
Kiriatzi 2011: 47-49, tab. 12, figs. 17, 29-31; Kiriatzi et 
al. 2011: 93) and the ‘Dark Volcanic Macroscopic Group’ 
from Dhaskalio on Keros (Hilditch 2013: 474, V10). De-
spite the strong similarities, a closer examination of the 
Heraion fabric revealed some important mineralogical, 
compositional, and textural differences with the Aegin-
etan fabric, on the basis of presence/absence of pyrox-
enes versus amphiboles and biotites. 

Stronger parallels were identified in the east Aegean 
and western Anatolia. More specifically, potential mac-
roscopic fabric and finish links are suggested here with 
the ‘Obsidian Ware’ from Emporio on Chios, which is 
thought to be imported  at Chios and spans Phases VII-
II (Late Neolithic to EB II) (Hood 1981-82: 168-169, figs. 
187:1284-1285, 1290-1292, 204:1642). This group at 
Emporio is distinguished by the presence of hard, shiny, 
black angular particles that resemble obsidian and it cor-
responds to large storage jars/pithoi during Phases V-IV 
corresponding to EB I (Hood 1981-82: 308, 358, 434, pl. 
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80 no. 1362). Similarities exist also in shape and surface 
treatment. The latter appears with the characteristic 
scoring traces, as those known from Heraion, and have 
been linked by Hood (1981-82: e.g. pl. 104:2397, Period 
II) with the ‘Scored Ware’ large storage jars known to 
have been imported in middle-late Troy I and II from fur-
ther east in Anatolia (Blegen et al. 1950: 39, 53-54, 222). 
Similarly, the ‘Early Aegean Ware’ (Blegen et al. 1950: 
pls. 251-252, 409-410; 1951: pls. 175:15-17, Troy IV, 250, 
Troy V levels), which is presumably imported at Troy 
from the Greek mainland or the Cyclades, has the same 
characteristics. It corresponds to closed vessels with a 
thick red slipped exterior surface and a scored interior 
and it was found at Troy I-II levels. Potentially similar 
wares/fabrics were recently found in survey material at 
Bozköy-Hanaytepe in the Troad (Yilmaz 2013: 868-869, 
fig. 11) and Halasarna on Kos, at the latter site predomi-
nantly dated to the EB I-III, that are suggested to be lo-
cally produced (Georgiadis 2012: 24-25, 49, fig. 8:Kt.108, 
Kt.Lh.5-6). Other typological, and potentially also fabric, 
parallels have been identified at Poliochni Blue-Green (EB 
I-II early) on Lemnos (Bernabò Brea 1964: LIV:f, LXXVII:f, 
g, i). Perhaps similarities should also be searched with 
the Red-Slipped and Burnished Ware from the Neolithic 
site of Ulucak in the Izmir region, according to its macro-
scopic fabric/ware characteristics and frequency at this 
site (Çilingiroğlu 2012: 27-28).

In terms of clay composition and petrographic analy-
sis, similar andesitic fabrics have been recorded in Late 
Bronze Age pithoi from Troy, which have been assigned 
with a local provenance related to the Ezine volcanic 
outcrops and the fluvial deposits about 10-20 km away 
from the site (Kibaroğlu and Thumm-Doğrayan 2013: 
48-49, fig. 2d). Further petrographic analysis of pottery 
from Troy VI-VIIA demonstrated the common presence 
of altered and fresh volcanic rocks in all assumed local 
fabrics and vessels typologically considered as ‘Island 
Wares’ and connected to the nearby islands of Samo-
thrace, Lemnos, and Lesbos were proven to be indis-
tinguishable from the local Trojan fabrics (Krijnen 2014: 
25). Another fabric of similar composition has been re-
cently identified petrographically in the Neolithic pottery 
from Emporio and Agio Gala on Chios, which is taken as 
a local product on the basis of the presence of calc-alka-
line andesite and basalt volcanic bodies (Pe-Piper et al. 
1994). Nevertheless, the Chian fabric differs from that 
from Samos by the presence of fewer pyroxenes and the 
predominance of altered biotite and amphibole crystals 
(B. Lambrechts pers. comm., January 2017). The volcanic 
fabrics from EB Liman Tepe in the Izmir Gulf represent 
most likely local products and relate to volcanic bodies in 
the Karaburun peninsula (Day et al. 2009: 341). Its com-

position and texture is similar to a local volcanic fabric 
at Heraion (Menelaou et al. 2016: 485, tabs. 1-2, Fabric 
3: Altered Volcanic, fig. 4b; Menelaou 2017: 187-188, 
fig. 7). Other parallels in inland western Anatolia derive 
from the southwest Konya plain, which is dominated by 
andesitic and dacitic volcanic rocks (Gait et al. 2018: 109-
111, fig. 1).

Perhaps the best fabric/ware matches derive from EBA 
Miletus and Tavşan Adası Phase 2 (EB II late-IIIA) in west-
ern Anatolia, both of which are situated in important ge-
ographical nodes immediately opposite and south of Sa-
mos. The frequency and compositional features of these 
fabrics at the aforementioned sites are currently under 
study by other researchers (personal communication 
with Dr J. Hilditch and Prof. F. Bertemes) and their pub-
lication will allow a better comparison with the ceramic 
group recovered at Heraion. Thus, although this group is 
undoubtedly non-local and the potential published par-
allels point to western Anatolia, its provenance remains 
open until more comparative material and analytical 
results from the eastern Aegean and western Anatolian 
region, where similar geological formations are encoun-
tered, become available which will allow a closer geo-
graphical resolution. 

A better picture of the neighbouring regions, that could 
represent the provenance areas of the fabric in ques-
tion, is given by the geological literature. According to 
geochemical and petrographic analyses, the Neogene 
volcanic units of the Karaburun peninsula east of Chios 
in the Izmir region are represented by olivine-bearing 
basaltic-andesites to shoshonites and related pyroclas-
tic rocks (Karaburun volcanics), high-K calc-alkaline an-
desites, dacites and latites (Yaylaköy, Armağandağ and 
Kocadağ volcanics), mildly-alkaline basalts (Ovacik ba-
salts), and rhyolites with trachyte-like porphyritic out-
crops (Urla volcanics) (Helvaci et al. 2009: 185-186, fig. 
3; Ersoy et al. 2012: fig. 1). Common volcanics are also 
widely distributed in the areas to the north and south 
of the Karaburun peninsula, with the former being char-
acterised by high-K and calc-alkaline products (Lemnos 
Island) and alkali basaltic lavas to the east in western 
Anatolia (Biga peninsula, Troas), high-K andesites, dac-
ites, and rhyolites (Lesbos Island and the opposite coast 
and mainland), as well as alkaline olivine basalts, calc-
alkaline rhyolites, dacites, and andesites outcrops in 
Chios. The latter exhibits a comparable geochemical sig-
nature with northwest Anatolia andesitic-dacitic rocks 
(Innocenti and Mazzuoli 1972: 87), although differences 
occur in the composition of rhyolite outcrops (Helvaci et 
al. 2009: 188). Southwest Anatolia, the Bodrum penin-
sula area, and the Dodecanese islands of Kos, Yali, and 



P R O C E E D I N G S  •  I N T E R N A T I O N A L  S C I E N T I F I C  C O N F E R E N C E  •  M E T H O D O L O G Y  &  A R C H A E O M E T R Y   0 6            69

Nisyros include younger volcanic rocks (Upper Miocene 
to Quaternary) and are characterised by trachytes, rhyo-
lites, and basalts (Helvaci et al. 2009: fig. 2). 

This case study of a single ceramic group has highlighted 
the interconnected nature between questions of tech-
nology and provenance in pottery manufacture, particu-
larly prominent in the investigation of micro-scale devel-
opments of a given site. This in extension has provided 
a better view of intra-regional maritime connectivity and 
the circulation of storage (perhaps transport) jars already 
from the beginning of the third millennium BC, in a cul-
tural/geographical area where interaction mechanisms 
and exchange networks comprise a hotly-debated topic.

Conclusions

This paper has tried to demonstrate how a micro-scale 
perspective, focused on the social dimensions of tech-
nology through the chaîne opératoire approach, can 
allow the closer examination of the potters’ choices at 
each manufacturing stage. In extension, isolating specif-
ic technological steps and acknowledging variability can 
allow the discrimination between different traditions 
and products of different potting communities, i.e. the 
distinction between local and non-local pottery groups. 
The case study of the EBA Heraion on Samos Island has 
demonstrated that questions of production, consump-
tion, and distribution of pottery can be meaningfully ap-
proached through the application of a holistic, integrated 
methodology combined with a sophisticated theoretical 
background that concentrates on the social dimensions 
of technological practice. Only by understanding the 
small-scale developments and changes in a craft prac-
tice as pottery making we can move on bigger narratives 
of connectivity and mobility. An integrated, diachronic 
analysis of total ceramic assemblages has proven to be 
a very effective approach, particularly when combined 
with the examination of comparative data from other 
contemporary sites. Aside from its significance in terms 
of an integrated, multi-technique methodology, this 
paper has argued for the conceptual importance of a 
multi-scalar approach in the study and interpretation of 
change in the interrelated ceramic system of production, 
exchange, and consumption. More importantly, this ap-
proach has shifted away from generalised models in the 
identification of networks as the sole possible frame-
work for addressing past interactions and connectivity 
in ceramic studies. Apart from the micro-scale study of 
pottery at an intra-site level, the comparative examina-
tion of pottery sherds and/or thin sections from a num-
ber of central and east Aegean and western Anatolian 

sites has enabled the identification of imports and the 
establishment of a first understanding of the connec-
tions between Samos and other contemporary sites and 
its participation in various networks of interaction.
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