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Abstract

	 Thessaly, situated in the heart of the Greek 
mainland, comprises a diverse landscape, combining 
mountain formations, flat plains, river valleys, 
lacustrine environments, and coastland in harmony. 
A rich and rather uniform pottery production 
characterizes the entire region throughout the 
Neolithic period, forming a robust typology that 
has heavily influenced our view of the Neolithic of 
central and northern Greece. A large-scale analytical 
program, based on ceramic petrography and including 
published results of older chemical and petrographic 
analyses, investigated coarse- and fineware potting 
traditions and connectivity within Thessaly during 
the Middle and Late Neolithic. The pottery examined 
derived from a large number of settlements in Thessaly 
and combined excavation and surface/survey contexts. 
A number of production centers, most frequently ware-
specific, was detected, while the parallel activity of 
different exchange networks and the variability of the 
distribution patterns highlighted the complexity of this 
connectivity and exposed substantial interregional 
diversification within Thessaly.

Keywords

exchange networks, pottery, Thessaly, Middle 
Neolithic, Late Neolithic, petrographic analysis

Pottery Exchange Networks under 
the Microscope: Introducing the 
Methodology

	 The study of exchange in Neolithic Greece has 
received little attention in comparison to, for ex-
ample, pottery typology or figurine studies. Most of 
the relevant literature focuses on the circulation and 
distribution of raw materials used for the production 
of stone tools, and in particular obsidian (e.g. Kari-
mali 2009, Perlès 1990). In effect, it was the search 
for the ancient obsidian sources in the spirit of New 
Archaeology that launched the discussion on exchange 
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in Neolithic Greece (Renfrew 1972:440–475; Renfrew 
et al. 1965).
	 Catherine Perlès (1992), in the (so far) unique 
review on systems of exchange in Neolithic Greece, 
examined almost all the artifact categories, includ-
ing excavation finds that are usually found in large 
quantities, like pottery and lithics, as well as rare finds 
(shell or stone ornaments, stone vases, stone seals 
and ear-studs, metal objects, and marble figurines). 
This review is not without problems, although it is 
undisputedly important, as it presents all the different 
organizations of patterns of exchange as they were 
recognized in the archaeological record at the time 
of its publication. With regard to pottery, the main 
argument was that Neolithic pottery did not circulate, 
and when it did, it concerned only highly decorated 
finewares, which acted as rare goods. In her response 
to Perlès, Vitelli (1993) highlighted some attributes 
she considered important for and specific to pottery 
production and distribution, for instance the need to 
view monochrome wares as equally significant to the 
decorated ones, to accept that the knowledge of fir-
ing is specialized, or to take into account the specific 
excavation context when characterizing an artifact as 
being of utilitarian or non-utilitarian use. In a later 
paper co-authored by Perlès and Vitelli (1999), craft 
specialization and exchange were approached within 
a social, rather than a purely economic, framework. 
The dynamic of social organization was emphasized, 
especially with regard to pottery production and 
craft specialization; thus, this comprehensive review 
revealed the diversity of exchange practices and laid 
the groundwork for technology-sensitive approaches 
to exchange (e.g. Perlès 2007, 2012).
	 Nevertheless, there is a series of issues pertaining 
to the above that need to be revisited and clarified, 
since they are fundamental when discussing exchange, 
especially of pottery. Exchange is archaeologically 
tangible through the detection of networks resulting 
from the distribution of artifacts or raw materials de-
riving from a specific and known source. In the case 
of pottery, what can be identified are the source and 
the final destination of the pottery, thus testifying to 
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its circulation. Exchange, therefore, is inferred from 
the connectivity revealed by the movement of things 
and people in the landscape (as outlined by Ingold 
2000:187–208, 2011:145–155), exhibiting an inherent 
spatial dimension. The identification of the source 
can be achieved only through the use of analytical 
techniques like petrographic or chemical analysis. 
The characterization of production as being local to 
a specific settlement, however, is not restricted to the 
identification of the local raw material sources. A local 
potting tradition is formed primarily by the potting 
technology that is adopted. It has been convincingly 
argued within material culture studies that technology 
is a way through which people give society a material 
dimension, thus rendering society durable; technology 
manifests the ideas, perceptions, and symbolisms via 
which society comes into existence and reproduces 
itself (Latour 1991:51–55, 79, 1993:379–380; Latour 
and Lemonnier 1994:15–16). Within this society-sen-
sitive perspective, the study of technology benefited 
greatly from the chaîne opératoire concept (Cresswell 
1996; Lemonnier 1976; for a thorough review, see 
Roux 2016). The chaîne opératoire comprises a set 
of actions leading to the finished product; for each 
stage, the craftsman makes a series of technological 
choices, rendering technology fluid, since it is exactly 
through these choices that technology is formed by, 
as much as it forms, human practice (Lemonnier 
1993; Sillar and Tite 2000; van der Leeuw 1993). It 
is during and through the technological practice that 
the agents form and transform their individual and 
collective identities (Dobres 1999, 2000:127–163; 
Gosselain 1998; Pfaffenberger 1999). Returning to 
pottery exchange, the formation of a local potting 
tradition can be studied via the reconstruction of the 
chaîne opératoire of the various pottery wares, and 
in particular of specific technological choices in all 
stages of the pottery making. Technological knowledge 
can be equally distinctive and informative regarding 
the structure and organization of pottery networks, 
as well as clay paste recipes and the actual pottery 
products.
	 Petrographic analysis is considered to be the 
most suitable analytical technique applicable to ar-
chaeological ceramics for the investigation of both 
pottery technology and provenance issues. It enables 
the identification of the mineralogical composition of 
the pottery and its direct comparison with the sedi-
ments deriving from the geological formations in the 
vicinity of the site under study. In this way, the local 
pottery production is compositionally characterized, 
and, in combination with raw material prospection 
and chemical analysis, ancient exchange/trade can 
be discussed further. The detailed examination of the 

raw materials that were used can shed light not only 
on the ancient perception of a given environment 
as a resource and as a familiar terrain; to a certain 
extent it can also reveal certain natural traits char-
acterizing the surrounding environment at the time 
(e.g. lakes, marshes, etc.) that are not observable in 
the present. Moreover, petrographic analysis allows 
for the observation of various elements of manufac-
turing technology and surface treatment techniques, 
thus illuminating the choices ancient potters made 
within their social, cultural, and natural environments 
(Whitbread 1995, 2001). Such an approach allows 
for inferences about technological traditions, the or-
ganization of production (e.g. standardization), and 
the distribution of wares and fabrics, and ultimately 
some suggestions about the social role of ceramics 
in the given society. At the same time, however, it 
brings the movement of humans and things to light, 
revealing the lived-through landscape (as a tangled 
mesh of personalized trails; Ingold 2011:47).

Thessaly during the Neolithic: A Case 
Study for Analysis

	 Situated in the heart of the Greek mainland, 
Thessaly comprises a diverse landscape, combining 
mountain formations, flat plains, river valleys, lacus-
trine environments, and coastland in harmony. It was 
a densely populated area during the Neolithic, the 
majority of settlements forming tells and others being 
extended, while cave habitation is also attested (Gal-
lis 1992; Halstead 1984; Kyparissi-Apostolika 2000; 
Milojčić 1960; Reinders 2004; Theocharis 1967, 1973; 
Tsountas 2000 [1908]; Wace and Thompson 1912; 
YPPOT 2012:158–159). A rich and rather uniform 
pottery production characterized the entire region 
throughout the Neolithic period, forming a robust 
typology that has heavily influenced our view of the 
Neolithic in central and northern Greece (Demoule 
et al. 1988; Gallis 1992; Hauptmann 1981; Kotsakis 
1983; Milojčić 1960; Mottier 1981; Rondiri 2009; 
Wace and Thompson 1912).
	 This stylistic affinity has been examined by two 
large-scale archaeometric projects to detect whether 
it is a result of mere stylistic adoption favored by 
shared beliefs between the Neolithic communities 
of Thessaly, with pottery production being local in 
every respect, or whether it is a marker of pottery 
exchange within the wider region of Thessaly. In the 
early 1990s, Schneider et al. (1991) analyzed ca. 1,000 
pottery samples, mainly surface finds, using chemical 
analysis with X-ray fluorescence, as well as limited 
X-ray diffraction, scanning electron microscopy, and 
petrographic analysis. An important outcome of their 
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research was the detection, beyond any doubt, of a 
specific production center for the Late Neolithic Grey 
ware in northwest Thessaly (in the vicinity of Platia 
Magoula Zarkou, if not in Platia Magoula Zarkou 
itself). From there, Grey ware was circulated within 
the rest of Thessaly and beyond. Additionally, the 
authors suggested Makrychori 2 as a possible center 
for the production of some of the Black Burnished 
pottery that was analyzed (Figure 1).
	 Almost 30 years after this important study, it 
became apparent that Neolithic pottery circulation 
and exchange across Thessaly should be re-examined 
within a different, more society- and technology-
sensitive context. Building upon their analytical 
work, I developed the theoretical and methodological 
framework outlined above (for elaboration and further 
discussion on this holistic approach, see Pentedeka 
2008:6–36, 2011) and adopted an integrated method-

ology including petrographic analysis, refiring tests, 
and raw material prospection and experimentation, 
as well as the existing corpus of chemical analysis. 
A total of almost 1,000 samples was examined; the 
sherds were representative of major undecorated 
and decorated wares dating to the Middle Neolithic 
(MN) II–III (coarse, Red Monochrome/A1, Scraped, 
Red-on-White, White-on-Red wares), Late Neolithic 
(LN) I (coarse, Red Monochrome, Scraped/Protogrey, 
Protogrey, Grey/Grey-on-Grey, Black Burnished, 
Matt-Painted, Black-on-Red, Bichrome, Polychrome 
wares), and LN II phases (coarse, Black-on-Red, 
Brown-on-Cream, Incised wares), covering the time 
span of ca. 5800–4500 B.C. (for detailed discussion 
and phase synchronization, see Alram-Stern 2015:91–
101, Table 1). The selected samples derive from 18 
stratified excavation assemblages (Theopetra Cave, 
Platia Magoula Zarkou, Makrychori 2, Agia Sophia, 

Figure 1. Map of Thessaly with the location of all the sites included in the study: (1) Theopetra Cave; (2) 
Platia Magoula Zarkou; (3) Makrychori 2; (4) Agia Sophia; (5) Otzaki; (6) Arapi; (7) Halki 1; (8) Sesklo; 
(9) Tsangli; (10) Achilleion; (11) Magoula Sykeon; (12) Orgozinos; (13) Magoula Tsalma/Tyrnavos 5; 
(14) Hatzimissiotiki Magoula; (15) Agrokipiou Magoula; (16) Magoula Visviki; (17) Magoula Tsapocha/
Syrmou; (18) Daoutza; (19) Kamara; (20) Koutroulou Magoula; (21) Mesochori 1; (22) Soufli Magoula; 
(23) Gonnoi 1; (24) Nikaia 5; (25) Terpsithea 2; (26) Grizano 1; (27) Lefki Karditsas 1; (28) Ampelonas 
Karditsas; (29) Keramidi; (30) Itea 2; (31) Kastro 1; (32) Rachoula 1; (33) Ypereia 1; (34) Chara 2; (35) 
Magoula Koskina; (36) Dimini.
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Otzaki, Arapi, Halki 1, Sesklo, Tsangli, Achilleion, 
Sykeon, Orgozinos, Agrokipiou, Hatzimissiotiki, 
Visviki, Tsapocha/Syrmou, Kamara, Koutroulou) 
and surface collections by D. R. Theocharis (Daou-
tza) and K. Gallis (most of them included in Gallis 
1992: Mesochori 1, Soufli Magoula, Gonnoi 1, 
Nikaia 5, Terpsithea 2, Grizano 1, Lefki Karditsas 
1, Ampelonas Karditsas, Keramidi, Itea 2, Kastro 
1, Rachoula  1, Ypereia 1, Chara 2, and Magoula 
Koskina) (see Figure 1; for a detailed presentation 
of analytical data and a discussion of various aspects 
of research results, see Pentedeka 2008, 2011, 2012, 
2015; Rondiri 2009).
	 After clarifying provenance and technology issues 
(for the former, the contribution of the raw material 
samples was decisive), it became apparent that certain 
settlements had developed distinctive fabric recipes, 
usually ware-specific and characterized by a rather 
fixed chaîne opératoire. These distinctive fabrics, 
typical for specific sites, were identified in the ceramic 
assemblage of a number of other Thessalian sites, 
thus forming common fabric groups (CFG). Further 
comparison with the survey pottery samples analyzed 
by Schneider et al. (1991) and integration of their 
chemical analyses results and conclusions led to very 
interesting findings with regard to pottery circulation 
alongside local pottery manufacture (Table 1).
	 During the MN, Red-on-White and Scraped 
wares presented small-scale circulation with at least 
one discernible production center for each (Figure 2), 
namely Halki 1 for Red-on-White (CFG7), and Platia 
Magoula Zarkou (CFG1, CFG2)—possibly also Tsan-
gli (CFG6)—for Scraped ware, while monochrome 
pottery shows some mobility (CFG1), but in very 
low total numbers (Figure 3a–g, on Color Plate XI). 
Pottery circulation seems to have intensified from the 
LN onward (Figure 4). During its first phase (LN I), 
multiple networks were established, in particular for 
Black Burnished and Grey wares. For the latter, Platia 
Magoula Zarkou seems to have been a major center 
(CFG1–3, Figure 3h–m, on Color Plate XI), whereas 
production centers for Black Burnished ware include 
Magoula Tsalma (CFG4, Figure 5a–b, on Color Plate 
XII) and Makrychori 2 (CFG5, Figure 3n–o, on Color 
Plate XII). In the following phase, the LN II, Magoula 
Tsalma is attested as a major production center for 
the Black-on-Red ware (CFG4, Figure 5c, on Color 
Plate XII). Hitsiou (2003) has suggested that Dimini 
was the center for Brown-on-Cream ware production, 
but recent research indicates the existence of at least 
one more center that cannot be securely located at 
present (Pentedeka 2015:267–269).
	 Therefore, production centers seem to have been 
mostly ware-specific, with the exceptions of Platia 

Magoula Zarkou, which was active in the circulation 
of a number of wares throughout the Neolithic, and 
of Magoula Tsalma during the LN. The production, 
and also to a lesser extent the consumption, of specific 
wares seems to have diversified within Thessaly. Grey 
ware, in its Monochrome and Grey-on-Grey decorated 
versions, shows higher frequency in west Thessaly. 
Despite the local manufacture of this ware at some 
sites, for instance at Magoula Sykeon (Pentedeka 
2008:163–171), it is Platia Magoula Zarkou where 
up to 80 percent of the studied samples seem to have 
been produced (Pentedeka 2008:201–203). Within this 
production, three fabric groups (CFG1–3)—that is, 
three different sets of technological choices—are iden-
tified for the manufacture of vessels of the same ware 
(Figure 3h–m, on Color Plate XI). This differentiation 
is not observed in the morphological and typological 
attributes of Grey pottery, which is characterized by 
extraordinary uniformity (Demoule et al. 1988:17–23). 
Interregional diversification is also observed in the 
case of the Black Burnished and Black-on-Red wares. 
Although their local manufacture is attested at many 
sites, it is the production of Makrychori 2 (CFG5) and 
Magoula Tsalma (CFG4) which stand out and seems 
to be rather popular, especially in northeastern Thes-
saly (CFG5, Figure 3n–o, on Color Plate XI; CFG4, 
Figure 5a–c, on Color Plate XII).
	 The identification of a production center—that 
is, a way of pottery making assigned as local to one 
settlement and imported to another—not only relates 
to a specific geochemical composition (i.e. to specific 
raw materials used), but also includes other attributes 
like clay paste preparation, surface treatment, or fir-
ing. Such an example is the grog-tempering practice 
(CFG8) attested in the assemblages of Tsapocha, Vis-
viki, and Agrokipiou, but also reported for Dimini, in 
relation primarily to Polychrome and Bichrome wares 
(Hitsiou 2003:152–153; Pentedeka 2015:272). Grog 
is usually added to clay pastes already containing 
non-plastic inclusions, which relate to the geologi-
cal formations found in the vicinity of the site and 
correspond to well-defined fabrics of each settlement 
(Figure 5d–f, on Color Plate XII). The Polychrome 
and Bichrome wares seem to be related to the forma-
tion of a grog-tempering tradition attested so far only 
in southern Thessaly; this tradition exemplifies the 
sharing of beliefs and ideas rather than the circulation 
of pots themselves.
	 Thessaly is also defined by an environmental 
diversity combining mountains, flat plains, river 
valleys, lacustrine environments, and coastland. An 
integrated approach for the study of pottery assem-
blages and ceramic technology can reveal the impact 
of environmental factors, as much as it does human 
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agency. On a purely analytical level, it can highlight 
some segments of “nature” that still survive in “cul-
ture,” to recall a popular duality. One such example 
within the existing sample set is the indication of the 
existence of stagnant waters or marshy areas around 
specific sites. The recurring presence of fine organic 
material, as incomplete infilling of predominantly 
elongated voids sometimes retaining the relic cellular 
texture, possibly indicates plant remains (e.g. roots) in 
the raw material source (Fitzpatrick 1990), pointing 
to the use of surface sediments rather than tempering 
with vegetal material. Such organic material is present 
in the Agrokipiou and Visviki Magoula assemblages, 
and it should relate to their location in the outlet of 
the drainage system of the streams originating from 
Chalkodonion Mountain. At Koutroulou Magoula, 
situated at the foot of Narthaki Mountain, again or-
ganic matter is observed, this time accompanied by 
phytoliths and phosphates, suggesting the presence 
of dung in the surface sediments that were used, and 
possibly locating them very close to, if not within, 

the settlement (Figure 5g–j, on Color Plate XII).
	 On a different level of observation, it can be argued 
that the natural environment may favor the formation 
of micro-networks: examples of such micro-networks 
are revealed in distinct geomorphological entities such 
as the Almyros basin and Lake Karla. At Almyros, 
the petrographic analysis of selected samples deriving 
from Kamara and Daoutza showed the existence of a 
small local network related mainly to the MN Red-
on-White ware (CFG9, Figure 5k–m, on Color Plate 
XII). This calcareous fabric includes a few incised 
and almost half of the Red-on-White samples from 
Kamara, and is very similar in texture and composition 
to a raw material sample collected from the vicinity 
of the site (Figure 5k, on Color Plate XII; ATS140, 
collected by Colette Beestman-Kruyshaar for her 
Ph.D. research on Hellenistic Halos, Universiteit van 
Amsterdam). It is considered to be local to Kamara, 
while it is also attested in a small number of Red-on-
White samples from Daoutza, probably indicating the 
existence of a localized Almyros network.

Figure 2. Distribution of the identified common fabric groups (CFGs) and their probable production center in 
the MN (sites numbered as in Figure 1): CFG1, Platia Magoula Zarkou (Scraped and Grey-on-Grey ware); 
CFG2, Platia Magoula Zarkou (Grey-on-Grey ware); CFG6, Tsangli? (Scraped ware); CFG7, Halki 1 
(Red-on-White ware); CFG9, Kamara (Red-on-White ware); CFG10, Visviki (Red Monochrome ware).
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	 At Karla, the petrographic analysis of selected 
samples deriving from Agrokipiou and Visviki 
resulted in the distinction of large fabric groups, 
undisputedly of local origin to each site, as they are 
compatible to local geology and match raw materials 
that were sampled (Pentedeka 2015). Nevertheless, 
all these fabrics present significant internal variability 
with regard to the relative proportions of the vari-
ous components, suggesting clay paste recipes that 
are not standardized. In this case, however, it rather 
reflects the natural variability within the raw material 
sources, possibly as a result of climatic conditions 
and the hydrological instability of the region, as 
best exemplified in the case of Lake Karla. The lake 
was shallow, especially at its western and northern 
limits, resulting in severe fluctuation of the total 
area occupied by the lake and a changing shoreline 
during times of increased water supply (Ananiadis 
1956; Constantinidis 1988:211; Demitrack 1994:39; 
Moumou 2007:70–72; Moumou et al. 2010, note 
the shoreline migration stages in Figure 4, and the 

estimated 4.5 km displacement in the western part of 
the lake). With regard to the Neolithic period, there 
is no consensus on the maximum water level or size 
of Lake Karla (Alexakis 2009:85–88; Alexakis et al. 
2011:92–93; Caputo et al. 1994:226; Grundmann 
1937:56–61; Halstead 1984:36–37; Schneider 1961). 
More significantly, however, it is difficult to estimate 
the coverage of stagnant waters or marshy areas, as a 
result of the drainage system of the complex stream 
network of the surrounding hillsides and the recession 
of the lakeshore, evidently affecting the landscape 
experience (Alexakis 2009:Figures 5.2–5.3; Con-
stantinidis 1988:211; Moumou 2007:35, 39, 66–153, 
Figures 5.1–5.2; Moumou et al. 2010; Palikaridou 
1998:29–32, Figures 1.5.2–1.5.3). The complex 
stream network could have caused circumstantial 
blending and internal variability to the raw material 
sources used by the neighboring sites of Agrokipiou 
and Visviki Magoules, the main fabrics of which 
display considerable compositional similarity, that 
should not be immediately associated with exchange 

Figure 4. Distribution of the identified common fabric groups (CFGs) and their probable production center 
in the LN (sites numbered as in Figure 1): CFG1, Platia Magoula Zarkou (Scraped and Grey-on-Grey 
ware); CFG2, Platia Magoula Zarkou (Grey-on-Grey ware); CFG3, Platia Magoula Zarkou (Grey-on-
Grey ware); CFG4, Magoula Tsalma (Black Burnished and Black-on-Red ware); CFG5, Makrychori 2 
(Black-on-Red ware); CFG8, grog fabric (Bichrome and Polychrome ware).
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practices. This applies also for Halki 1, situated at the 
northern edge of the Karla basin, where the internal 
variability within its local fabrics is striking (Pentedeka 
2008:131–141, 353–374, Figures 6.78–6.92), and 
partially for Hatzimissiotiki, which is considered to 
have always been an island within the lake (Alexakis 
2009:86–87; Palikaridou 1998:71–74). On the basis 
of the analyzed samples, some of the Hatzimissiotiki 
fabrics seem to relate to sources to the southwest of 
the site, while other fabrics are very similar to dis-
tinctly local Visviki (Figure 5n–o, on Color Plate XII) 
and Dimini fabrics. The ratio of local and assumed 
imported pottery to the settlement is higher than what 
is attested at other sites, while Halki 1 is the only site 
from those examined so far that participated in almost 
all identified networks.

Landscapes and Exchange

	 Before attempting interpretations of all the above, 
it would be useful to clarify some fundamental issues 
when discussing pottery exchange networks via con-
nectivity schemes, especially in societies without a 
market economy. Connectivity is archaeologically 
perceived through the neutralizing detection of net-
works resulting from the distribution of artifacts or raw 
materials deriving from a specific and known source. 
In the case of pottery, what can be identified are its 
source and its last use/discard place, thus testifying 
to its circulation and manifesting connectivity; what 
is almost impossible to reconstruct, however, is the 
exact route, which was not necessarily direct from 
the production center to the final findspot. Exchange, 
therefore, is inferred from the movement of things 
and people in the landscape (Ingold 2000:187–208, 
2011:145–155), exhibiting the inherent spatial di-
mension within the entire meshwork of intertwined 
trails along which people carry on their lives. More 
important, however, is the internal temporal dimen-
sion that lies always behind this kind of interaction 
(Bourdieu 1977:5–9). The distinction between con-
nectivity and exchange, therefore, is to specify what 
is given in return (be it material or immaterial), and 
when. The degree of preservation of the archaeological 
record does not allow for a complete reconstruction 
of this interaction, at least in the case of Neolithic 
Thessaly. Nevertheless, the action of giving and tak-
ing/receiving unfolds within a specific context and 
for specific reasons that deserve our interest, and 
can be depicted as a network of interactions between 
people and things. Such networks are topologically 
composed of nodes and links (Knappett 2006:242) 
and resemble in essence more of a tangled mesh of 
interwoven and complexly knotted threads, in which 

every thread is a way of life (the social context of the 
action), and every knot a place (Ingold 2007:72–84). 
As Ingold aptly argued, in exemplifying the distinc-
tion between a network and a meshwork, “the key 
is the recognition that the lines of the meshwork are 
not connectors. They are the paths along which life is 
lived. And it is in the binding together of lines, not in 
the connecting of points, that the mesh is constituted” 
(Ingold 2011:150–151; emphasis in original). When 
applied to the archaeological record, meshworks are 
less tangible than networks; they can be mapped with 
nodes being the sites (synthesis of persons and things, 
the “place” in Ingold’s terms) as well as the agents 
of exchange (in the tangible form of an object). The 
links (not always retrieved in detail) are the connec-
tions developed among such nodes, rendering space 
a familiar landscape (a “meshwork”) by denoting 
interaction among and between people and things (in 
our case, the pots).
	 Returning to pottery circulation in Neolithic Thes-
saly, in assessing the ways the discerned networks are 
structured, various patterns of settlement involvement 
can be identified, depending on the intensity, degree, 
and form of participation for each settlement (Pent-
edeka 2008:197–210). The links observed between 
particular settlements during the MN continued and 
intensified in the LN. This applied especially to the 
network of relations developed by the inhabitants 
of Platia Magoula Zarkou during the MN, which 
included Theopetra Cave, Otzaki, Halki 1, and Tsan-
gli. This network survived in the following period, 
experiencing a significant expansion by including 
many other settlements throughout Thessaly. In an 
overall assessment of all networks for both periods, 
the settlements of Platia Magoula Zarkou, Magoula 
Tsalma, Otzaki, Makrychori 2, Tsangli, and Halki 1 
stand out as diachronically important nodes, although 
the degree and form of participation is variable for 
each settlement, resulting in three different patterns 
of settlement involvement in exchange networks. The 
first pattern includes the “source” settlements (i.e. 
settlements that are active primarily as production 
centers for the networks they participate in). Platia 
Magoula Zarkou is the only settlement where this 
pattern is recognized, and it could be characterized 
as a diachronic “source” settlement. The second 
pattern includes settlements which act as “source” 
settlements in some of the networks they participate 
in, while in others they operate as “recipient” settle-
ments, demonstrating relatively balanced reciprocal 
relations. The most characteristic example of this 
pattern is Magoula Tsalma (to a smaller extent, also 
Makrychori 2 and Tsangli). Finally, the third pattern 
concerns settlements that appear to act primarily as 
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“recipient” settlements in the networks they participate 
in, like Otzaki or Halki 1. Halki 1, in particular, rep-
resents a diachronic “recipient” settlement, being the 
only site from those examined so far that participates 
in almost all the identified networks.
	 Here it would be useful to open a parenthesis and 
refer briefly to the networks attested to by the chipped 
stone industry of Thessaly during the Neolithic, for 
obvious comparative reasons. Karimali (2009) has 
described the two major lithic exchange networks ac-
tive in Thessaly: that of the obsidian from Melos, and 
that of the chocolate flint from the Pindos Mountains. 
Obsidian is widespread at the coastal sites, usually 
imported in the form of semi-prepared and prepared 
cores, and it is observed at several sites in the eastern 
Thessalian Plain, either in the form of prepared cores 
or in later stages of production (e.g. blades or finished 
tools). Chocolate flint predominates in the western 
Thessalian Plain, where all sites present the entire 
production sequence, while in the eastern plain it is 
usually found in the form of flakes which were then 
processed further. All the Thessalian sites seem to 
have possessed the know-how for stone tool making, 
although it was performed on different raw materials. 
The reconstruction of the chaîne opératoire is also 
used in the case of lithics to determine the exact stage 
of importation to each site, that is, as raw material, 
prepared cores, formed but unfinished tools, or fin-
ished items (Karimali 2001:756–757). Each of these 
stages implies different on-site reduction strategies 
and organization of production.
	 Returning to the pottery meshwork of Neolithic 
Thessaly, it should not be a mere coincidence that 
the settlements standing out as diachronically im-
portant nodes were, with rare exceptions, inhabited 
for thousands of years, forming visible tells in the 
Thessalian Plain. It has been suggested that tells are 
a clear mark of continuity and symbolic relation to 
the ancestors and so provide prominent monuments 
as fixed places in the landscape (Kotsakis 1999). 
The parallel activity of different networks observed 
in pottery applies also to chipped stone raw mate-
rial networks, which co-exist and overlap. It should 
be emphasized, however, that the conditions of 
participation in or exclusion from a network are 
not formed on geographical terms of distance to the 
source (Karimali 2005). The temporal dimension of 
exchange is probably more decisive than the spatial 
one, and the emerging patterns are depictions of a 
palimpsest of movements, meaningful strands of past 
ways of life.
	 Unfortunately, it is usually not feasible to sug-
gest or reveal the context of movement; however, 
these nodes (or knots) should not be envisaged as 

some form of primitive markets, but rather as places 
where the use of pots made elsewhere (the outcome 
of exchange) formed or transformed the individual 
and/or collective identities of the agents. Similarly, 
ethnographic studies suggest the practice of grog-
tempering, as observed in the LN Polychrome and 
Bichrome wares of southern Thessaly. It is usually 
symbolically charged, and its choice should be more 
significant for the producers as members of certain 
social groups (e.g. Rainbird 1999). Such concepts 
comprise part of technological traditions, embedded in 
a society’s system of beliefs, concepts, and practices 
and transmitted through close social contacts, usually 
kin-based and often related to marriage networks 
(as in, for example, Dobres 1999, 2000; Gosselain 
1998). In the same line of reasoning, the intense 
connectivity observed at the settlements related to 
Karla (Halki 1, Hatzimissiotiki), although difficult 
to be fully explained with the present data, may have 
constituted a safety networking in times of need 
(excessive flooding episodes, loss of crops, etc.; a 
rough parallel can be the notion of “social storage” 
in Halstead and O’Shea [1982]).

Conclusions

	 The integrated approach for the study of pottery 
assemblages and ceramic technology has revealed 
the existence of different production centers, most 
frequently ware-specific, the parallel activity of 
different exchange networks, and the variability of 
distribution patterns of the pottery that was produced. 
The concept of the chaîne opératoire proved to be 
very useful for the understanding of certain aspects 
of exchange networks for both pottery and lithics. 
Especially for pottery, it facilitated in the identifica-
tion of a number of fabrics, usually ware-specific 
and associated with exchange networks, which were 
characterized by different organization patterns and 
degrees of site involvement. The connotations of these 
finds are significant for the unraveling of the complex 
relations developed between settlements situated in 
different micro-environments and the recognition of 
interregional diversification in Thessaly. Exchange 
as a form of networking constitutes a fluid frame 
of practice, since the agents involved are not only 
people but also objects, in this case pots: they “attach 
people because they circulate in their hands and define 
their social bond by their very circulation” (Latour 
1991:89). The study of exchange and its networks 
reveals a new perception of the Thessalian landscape 
within the Neolithic cosmos, which appears less uni-
form and more segmented, yet more “human” than 
originally considered.
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Plate XI

Chapter 23, Figure 3. Microphotographs illustrating the main common fabric groups (CFGs)  identified 
within the Thessalian ceramic assemblages: (a) CFG7, Red-on-White ware, H11/1; (b) CFG7, Red-on-
White ware, OTZ11/8; (c) CFG7, Red-on-White ware, 186; (d) CFG6, Scraped ware, TS10; (e) CFG6, 
Scraped ware, SB40; (f) CFG1, Scraped ware, PMZ23; (g) CFG1, Scraped ware, X25; (h) CFG1, Grey 
ware, OTZ47; (i) CFG2, Grey ware, PMZ56; (j) CFG2, Grey ware, SYK29; (k) CFG2, Grey ware, 
TS37; (l) CFG3, Grey ware, PMZ57; (m) CFG3, Grey ware, X41; (n) CFG5, Black Burnished ware, 
M3; (o) CFG5, Black Burnished ware, 4014. (Samples 186 from Chara 2 and 4014 from Soufli Magoula 
courtesy Prof. G. Schneider. All microphotographs under crossed polars). 
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Plate XII

Chapter 23, Figure 5. Microphotographs illustrating the main common fabric groups (CFGs)  identified 
within the Thessalian ceramic assemblages: (a) CFG4, Black Burnished ware, TSAL11/22; (b) CFG4, 
Black Burnished ware, 1123; (c) CFG4, Black-on-Red ware, MV78; (d) CFG8, Bichrome and Poly-
chrome ware, MV48; (e) CFG8, Bichrome and Polychrome ware, AGR11/14; (f) CFG8, Bichrome and 
Polychrome ware, TSP11/3; (g) organic material, MV56; (h) organic material, AGR11/16; (i) dung, 
KTM11/8; (j) dung, KTM11/22; (k) Almyros micro-network, Red-on-White ware, ATS140; (l) Almy-
ros micro-network, Red-on-White ware, K11/13; (m) Almyros micro-network, Red-on-White ware, 
DA11/24; (n) pottery production in the area of Lake Karla, MV19; (o) pottery production in the area 
of Lake Karla, HM11/2. (Sample ATS140, a geological sample from the vicinity of Kamara, courtesy 
Colette Beestman. Microphotographs 7–10 in plane polarized light; all others under crossed polars).
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