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Abstract 

Recent theoretical and methodological developments in pottery studies have 

altered the way archaeologists handle and interpret prehistoric pottery. The 

technology and use of pottery, and the symbolic and social meaning of pots, are 

considered as anthropological phenomena, the products of human action. Excavations 

at Late Neolithic Makriyalos offered the opportunity to explore several aspects of 

Neolithic society in Greece from a new perspective. This thesis explores the ceramic 

assemblage of the second phase of Makriyalos. The study is structured around the 

concept of the ceramic chalne operatoire in an attempt to move beyond the traditional 

concern with typology and chronology and towards an approach that foregrounds the 

producers and consumers of ceramics. Ceramics are studied in terms of their 

production, use, function, and discard and, as far as the available data permit, in terms 

of the spatial distribution and social contexts in which these activities took place. 

The choices made by potters at successive stages of ceramic production show 

that pottery from Makriyalos II exhibits a level of complexity and diversification in 

terms of ware, ceramic paste, surface finishing and firing conditions, directly linked, 

on the one hand, to practical considerations and, on the other hand, to cultural and 

social distinctions or contexts of use, consumption and discard. Spatial and contextual 

differences in a series of variables related to the ceramic material suggest differences 

in the intra-site organisation of space, some of which may plausibly be interpreted in 

terms of an opposition between smaller (perhaps ̀household') and larger ('inter- 

household') scales of social activity. 
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1. Introduction 

The subject of this thesis is the investigation of the ceramic assemblage of the 

second phase of the Late Neolithic settlement of Makriyalos. The occupation of the 

writer with the study of ceramics, and in particular the ceramics of Makriyalos, 

started almost twelve years ago when one of the directors of the excavation, M. 

Pappa, offered me temporary work recording part of the ceramic material. After this, 

my participation in detailed recording of the Makriyalos I ceramic assemblage 

increased my desire to deal with ceramics as a means to investigate complex aspects 

of Neolithic life. 

The production, use and discard of pottery in the Neolithic are of great 

importance for understanding social, technological and symbolic aspects of 

prehistoric communities and, therefore, the complex relationships between producers 

and consumers of pottery or among consumers. It is the choices that prehistoric 

potters and consumers made that are of interest in this study, from the acquisition of 

raw material to the construction of vessels, their use and function and, finally, discard. 

Excavations at the flat-extended settlement of Makriyalos II offered the opportunity, 

rare in Greek archaeology, to explore all this on a large scale, thanks to the very 

extensive nature of the excavations at the settlement. 

The second chapter of this thesis explores the theoretical and methodological 

background of pottery studies. Fragmentation between function and use as well as 

between stylistic and typological approaches is discussed in order to draw the 

theoretical and methodological framework of this research. 

The third chapter sketches out the chronological framework of the Neolithic 

period in Greece, the research history and current status of pottery studies, and 

explores the different interpretations offered to account for the recognition of two 

different types of settlements, tells and flat-extended settlements. 
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In the fourth chapter, information is given on the Makriyalos settlement and 

excavation together with some data on stratigraphy, finds and spatial organisation as 

described by excavators. 

The purpose of the fifth chapter is to present and describe general information 

on the making of ceramic pots with insights from ethnography, experiment and 

archaeometry. 

Aims, methodology, limitations and problems of this research are the subject 

of the sixth chapter, as well as analytical information on the sampling and recording 

strategy. 

Analysis of data on generic variables for the whole assemblage and variation 

in fabrics, wares and firing conditions in relation to vessel shape are the objectives of 

the next two chapters, seven and eight, respectively. 

Analysis and interpretation of the spatial distribution of the Makriyalos II 

pottery assemblage was one of the important issues in this research and is discussed 

thoroughly in chapter nine. In the final tenth chapter, a discussion is offered of the 

results of this research. 



2. Theory and method in pottery studies 

In the theoretical milieu of the archaeological discipline, and also within the 

social sciences, one of the most significant changes to the way we examine past 

societies has been the recognition of the active role that material culture plays in the 

construction and reproduction of social relations and cultural values (Bourdieu 1977; 

Appadurai 1986; Hodder 1986; Miller 1987). Pottery tends to be both abundant and 

well preserved in excavations. The making and using of pottery also contributes to the 

production and reproduction of society and its vital mechanisms and social structures 

through the transmission and, sometimes, imitation of the structures of daily practices 

(Bourdieu 1990). 

Pottery studies have long been a major focus of archaeological researchers in 

order to reconstruct the culture histories of the past. Through the 20th century, four 

phases of ceramic research may be distinguished. The first phase, dominated by 

profound concern for the definition of cultural groups and the reconstruction of their 

historical evolution, focused on typological description of ceramic artefacts 

(Montelius 1904; Ford 1953,1954; Spaulding 1954,1960). This phase treated 

'cultures' as equivalent to peoples, and attributed change in material culture to 

'migration' of people (van der Leeuw 1984: 710). 

The second phase of pottery studies in archaeology, which took centre stage in 

the late 1960's and early 1970's, was connected to the 'processual' approach of the 

'New Archaeology'. In 1965, L. Binford suggested that variation in the form and 

decoration of pottery was functionally related to the degree of craft specialisation, and 

tried to understand and explain various economic, social and ideological processes of 

the past, suggesting a law-like link between pottery and the organisation of production 

and use. In these analyses, sometimes referred to as'ceramic sociology' (Hill 1970; 

Longacre 1970), the questions now asked changed from Vhen? ' and'Where? ' to 

'How? ' and'Why? ', in an attempt to make archaeology more anthropological and in 

recognition that the same people could make pots differently under different 
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conditions (van der Leeuw and Pritchard 1984; van der Leeuw 1984; Stark 1998; 

Skibo 1999). 

Although the 'processual' approach to pottery studies has not ceased to play an 

important role, in the early 1980's the growing reaction to the materialism of 

'processual' archaeology led to the development of a new school of thought, 'post- 

processual' archaeology, marked by an increasing preoccupation with symbols. In this 

sense, many 'post-processual' ethnoarchaeologists showed that in traditional societies 

the makers and users of material culture, and pottery in particular, blur the boundaries 

between technology, function, and style (Longacre 1981; Stark 1995). 

In contrast with the 'processual' way of thinking, 'post-processual' 

archaeologists believe that the individual who makes and uses the pots and the 

context of their use are not independent of one another, but can only be understood in 

relation to each other (van der Leeuw 1984: 716). The notion of choice(s) of 

prehistoric potters was now a central concern and, according to the 'post-processual' 

way of thinking, these choices were dependent on the potter's perceptions and 

thoughts (Hodder 1982). Even if early 'post-processual' thought was critical of 

generalisations, it did not deny the need for generalisations as a basis for 

interpretation, but rather emphasised that these must concern more than functional 

relationships between pottery, the organisation of production, and social complexity. 

The generalisations must be concerned with the way artefacts are structurally related 

to other aspects of life and are meaningfully involved in social strategies. 

Thus, for'post-processual' archaeologists, pottery has multiple meanings and 

the uncovering of these meanings was the objective of various ceramic studies during 

the 1980's and 1990's. On the one hand, ethnoarchaeological studies attempted to 

relate pottery shape and decoration to other symbolic aspects of the world-view of the 

makers of these pots (e. g., Miller 1981). On the other hand, archaeological studies, 

like that of Hodder (1982), tried to uncover structuring principles from the decoration 

of ancient pots on a purely symbolic, contextual and situation-specific basis, using an 

inductive approach, unlike the deductive approach favoured by'processual' 

archaeology. 
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The fourth phase of ceramic studies may be regarded as a fusion of processual 

and 'post-processual' thinking. It is characterised by abandonment of the sharp 

distinction, drawn by early 'post-processualists', between social/symbolic meaning and 

practical considerations of use, technology and the physical properties and 

mechanical behaviour of raw materials, and thus returns to ideas and theories which 

were first presented by Binford in the 1960's. It is now widely accepted 

(Pfaffenberger 1988,1992; Lemonnier 1992,1993; Ingold 1990; Dietler and Herbich 

1994; Stark 1998) that an integrated analysis and interpretation of pottery 

assemblages should see the concepts of use and symbolism as elements that coexist in 

every object/artefact. 

2.1 The 'fragmentation' of material (... and pottery) studies: 

the concept of style 

It is useful to examine the false fragmentation of material studies, and by 

extension of pottery studies, into the three different research issues of style, 

technology and function/use. This segmentation began in the 'processual' period and 

was further developed by 'post-processual' thinking. Lewis Binford in 1965 first 

distinguished the primary and secondary function of pottery vessels, contrasting the 

technology and shape of a pot from its style (Binford 1965: 200). Since then, the 

concept of style has occupied many archaeologists. One of the major developments in 

Anglo-American archaeological thought of the 1970's on material culture can be 

summed up in two phrases: "style has function" (Wobst 1977) and "technology has 

style" (Lechtman 1977). 

Style has widely been examined separately from the function and technology 

of the pot, however, and often interpreted as something added deliberately, at an extra 

cost in time and labour, as a means of 'information exchange' of coded symbolic 

messages between different human groups, particularly between different 'ethnic' 

groups (Wobst 1977: 326-330). Thus, style was interpreted as an'adjunct form', as 

something that has secondary significance, as a means of communicating information 

and, in particular, of communicating social boundaries between people from different 



communities or'ethnic' groups (Chapman 1981: 132). Style was considered as a 

residue of social actions, a view that led to the equivalence of style with decoration 

(Plog 1980; Pollock 1983; Hegmon 1992). 

This perception of style as a passive residue, and as directly related to the 

decoration of ceramics, was not invented by'processual' archaeological thought. 

Childe (1929) used style to define certain groups of people and classify them as 

different 'cultures'. It was the processual 'school', however, which used stylistic 

patterns as reflections of social organisation and social structure or as markers of 

negotiated social relationships, such as post-marital residence patterns and kinship 

structures (Deetz 1965; Longacre 1970). Unfortunately, there is little ethnographic 

support for such a relationship (Allen and Richardson 1971; Stanislawski and 

Stanislawski 1978). 

The truth is that style is difficult to define. Style is not simply found in the 

external aspects of objects, like the decoration on the surface of the pots. This 

simplistic, narrow and static definition of style by 'processual' archaeology, and its 

divorce from function/use and technology as a kind of a residue, posed both 

theoretical and methodological problems. It means that style is totally independent of 

function/use and technology and has to be sought only in those attributes of material 

objects that have no relation to the manufacturing process or to utilitarian aspects. 

Furthermore, this conception of style and its direct relation to the decoration of the 

vessels had negative effects on the way we understand past societies. 

Ethnographic studies and examples, like that of Dietler and Herbich (1994: 

460) among the Luo in Kenya and of Gosselain (1992) at Bafia in Cameroon, have 

shown that ceramic style has little or no symbolic meaning for its users in terms of 

direct or indirect connection with the expression of their 'ethnic' identity. The 

relationship between ceramic style and'ethnic' identity is widely dependent on the 

social context of the production and circulation of ceramic vessels. 

A rather different view of material style, based on the perception of style as a 

means of communicating information, is that suggested by Wiessner (1984,1989). 



She tried to disassociate the study of style from the simplistic equation with 
decoration and from the identification of social boundaries between 'ethnic' groups, 

stressing that style transmits information about relative identity, not only between 

groups but also between individuals. She introduced two new senses of style, the 

'emblemic' and the 'assertive'. The term 'emblemic' refers to the role of style in the 

separation of the social world into groups, while the term 'assertive' corresponds to 

meanings that are related to individuals and are a matter of personal expression 

(Dietler and Herbich 1998: 242). 

This approach thus introduced the active role of the individual as opposed to 

the group, in transmitting and communicating style. Wiessner's study, however, was 

based on her ethnographic study of the San, where she could observe social behaviour 

directly, in the living population. To infer the role of style in communicative 

behaviour in past societies, however, is rather difficult: on the one hand, it is difficult 

to select which part of the archaeological record may have served such a role; and on 

the other hand, it is not easy to identify this communicative behaviour only through 

the material patterning of the archaeological data. 

Post-processual' archaeology explored alternative interpretations of style to 

the communication function proposed by the 'processual' school. This approach 

understands material culture and style as containing and transferring symbolic 

messages (Hodder 1982,1986; Shanks and Tilley 1987). In an attempt to extract this 

meaning from material culture, the latter was considered as a kind of text, with style 

needing to be 'read' in order to decode and understand the messages hidden in the 

archaeological data. Criticism of this approach focused on the fact that decoration 

was once again the main interpretative target, and that material culture and style were 

examined only from a symbolic perspective, disregarding function/use and 

technology. 

Style should be seen, therefore, not as a by-product of cultural traits or habits, 

as a social residue, but as the product of purposeful human actions (Dietler and 

Herbich 1998: 236). Moreover, several ethnoarchaeological studies have suggested 

that style should not be associated only with the decoration of the pot, but should be 
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examined in relation to other physical attributes of the pot and always in full 

association with function/use and technology (Sackett 1990; Dietler and Herbich 

1994). 

Hegmon (1998: 265) suggests that style should not be identified 

archaeologically as variation that cannot be explained according to functional criteria 

and this variation then assumed to be culturally significant. On the contrary, style 

should be examined as a way of doing things, but this definition is also very broad and 

abstract. Dietler and Herbich (1998: 236) move a step further and distinguish two 

senses of style: an abstract and broad sense, similar to that of Hegmon, refers to 

characteristic ways of 'doing things', called style of action; and a second more specific 

sense, the material style, where the recognition of different styles on material objects 

is the result of certain ways of 'doing things', for example techniques of production or 

modes of distribution. Consequently, style might be present and active whenever and 

wherever there is a choice between equally viable options (Sackett 1990) and, 

therefore, style could reside in every manufacturing process. Inevitably, style has to be 

seen as a multidimensional, complex phenomenon, as a marker of different cultural 

processes. 

2.2 Technological problematic 

Following Shepard (1976), ceramic technology was long regarded in purely 

material terms related to physical properties, the mechanical behaviour of raw 

materials, and the application of manufacturing techniques (e. g., Maniatis and Tite 

198 1). The term Archaeometry was introduced to describe the branch of 

archaeological science which included petrography, trace element analysis, and the 

study of firing procedures (e. g., van der Leeuw 1976; Rye 1981; Rice 1987). The 

underlying interpretative framework of these archaeometric procedures was strongly 

normative, static and historical, following the typological-descriptive approach, and 

did not integrate the whole process of human action from the selection of raw 

materials to the finished product and its use (Knappett 1997: 17). 
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During the 1980's and 1990's, anthropologists, such as Ingold (1988,1990) and 

Lemonnier (1986), and sociologists, such as Law (1991) and Latour (1991,1996), 

tried to change this static and normative view of technology and emphasised how 

technologies can be seen not only as a material expression of society, but also as 

cultural choices which depend as much on the social, economic and ideological 

setting as on any functional criteria. Archaeologists, like van der Leeuw (1993), 

Schiffer and Skibo (1987,1997), and Stark (1998), followed this change in studies of 

technology, but there are also differences in approach to technology. On the one hand, 

the 'cultural' approach considers technology as mainly a product of social expression 

(e. g., Lemonnier 1993) while, on the other hand, the 'behavioural' approach stresses 

the importance of 'natural and physical constraints in the process of decision-making 

(e. g., Schiffer and Skibo 1997). This dichotomy, however, is false: 

'There is a fundamental distinction between things and techniques, 

between object and process. Both things and techniques are embedded 

in and conditioned by social relations and cultural practice... The 

mediating process between things and society, and the key to 

understanding their reciprocal relationship, is techniques. It is only by 

studying techniques, with the full range of social and physico-technical 

constraints to which they respond, that we can arrive to an 

understanding of the social forces and relations that condition material 

culture' (Dietler and Herbich 1998: 235-236). 

The final goal of technological studies is not to describe microscale 

prehistoric activities, but to understand microscale social process' 

(Dobres and Hoffman 1994: 213, emphasis in original) 

The notion of human'choice (s)' was key to this new way of thinking about 

technology. This does not exactly match the'post-processual' view, in which the 

symbolic and the abstract had the primary role. Rather, it starts from the principle that 

the material world, and technology in particular, enables many forms of interaction 

between people and materials, and that there is a great degree of creativity and 

flexibility in how people achieve their material ends (Sillar and Tite 2000: 3). In the 
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case of pottery, the production and'life cycle' of every ceramic vessel involves a 

series of 'choices', initially by the potter and subsequently by its 'owners', regarding 

raw materials, tools, energy sources, and manufacturing techniques, the form and 

conditions of use, exchange and discard. It is no exaggeration, therefore, to say that 

every single pot is a unique artefact resulting from a series of choices between 

alternatives, either technological or utilitarian. 

In order to understand and interpret such 'choices', not in a linear way but 

contextually, we have to see them not as independent 'choices', but as embedded in a 

framework of steps of a vessel's 'life', that is of the 'chain oporatoire'. The production 

of the material style and techniques is understood as a series of interrelated 

operational choices and not as a static, instantaneous phenomenon (Leroi-Gourhan 

1964,1965; Cresswell 1972,1976; Lemonnier 1992,1993). Two obvious questions 

arise. Who makes these 'technological or utilitarian choices? And are these 'choices' 

conscious or unconscious, meaning do we have to assume that the potter or user has 

conscious control over the physical and social constraints on the production and use 

of pottery? As Sillar and Tite (2000) have proposed, the `choice' suggests some 

agency. But agency by or referring to whom? Do individuals make these 'choices'? It 

is well known, even if the main target of archaeological research is the individual and 

the ways s/he acted in past societies, that: 

'archaeologists are rarely able to identify a specific individual who is 

responsible; rather we are looking at how a particular group or even a 

whole society adopted one technique where others could have been 

used (Sillar and Tite 2000: 9). 

People live in particular conditions, environmental, social or economic, and 

may act, either independently or as active members of a living family, group or 

society. Being members of these organized entities, they understand the world in 

relation to their background and they develop 'dispositions' to act in a certain way, and 

this happens through the influence of the structures of material conditions (Dietler 

and Herbich 1998: 246). It is what Bourdieu (1977,1990) has described as the 

habitus, which is the mediating factor between material style, techniques and use and 
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is never static, but a dynamic phenomenon combining both historical products and 

agency. In this framework, people form and constitute their knowledge and 

understand what is socially and technically acceptable for their material ends. 

Various ethnoarchaeological observations suggest that potters, although 

having a wide range of alternative ways of building a pot, follow a traditional and 

socially acceptable way of doing so. This is not, however, invariably the case, because 

the choices of an individual potter may be strongly innovative and dynamic, resulting 

in important changes to existing material practices, technological traditions and style. 

Conversely, social or cultural choices originating from the wider society and aiming 

at the social reproduction of the community tend to support stability, continuity and 

conservatism. This is what Giddens (1984) has described as the dynamic relationship 

between social structures and the active agency of the knowing subject. Individual 

agency, therefore, when innovative, may be used to explain short-term changes in 

artefact design and techniques. It follows that individual agency should also be 

considered a dynamic factor in longer-term processes and in changes in the social 

reproduction of the community. 

2.3 Use-oriented theories 

The function and use of material culture has always been of interest in 

archaeology, even if neglected in comparison to studies of style and technology. 

While the use of pottery links the ceramic vessel with a particular action by the owner 

or user, function is a broader concept that refers to all the incorporated properties of 

the pot comprehended in the framework of its cultural role within a particular 

community or region. In this respect, understanding of how pottery was used is 

significant for various reasons. It may shed light on diet and trade, on the 

identification of social complexity and social change. Furthermore, the use of pottery 

for specific reasons and in particular contexts directly influences the life cycle and 

lifespan of pottery and so gives rise to different, context-specific archaeological 

assemblages. 
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The current interest in pottery utilisation is not something new or 

revolutionary in ceramic analysis. It can be traced back to'ceramic ecology, the 

theoretical and methodological background of which was established by Matson 

(1965: 202-217) and developed by others, including Arnold (1975,1985) and Kolb 

(1976,1989). 

The work of Anna Shepard (1976) on the physical properties of pottery can be 

linked directly to these approaches, but Braun's contribution (1983) changed the 

orientation of pottery studies, advocating that archaeologists should handle 'pots as 

tools'; details of the pots, which were normally recorded, could supply useful 

information to researchers on how and why the potter manufactured a vessel for a 

particular use. Renfrew (1972) associated the use of a ceramic vessel with the needs 

of the society and he linked the manufacture and use of Bronze Age Aegean pottery, 

like the sauce-boat and the jug, with basic products of Mediterranean polyculture, 

such as wine and olive oil. Many other researchers, such as Rice (1987) and Sinopoli 

(1991), also had the objective of tracing the use of pottery in terms of technical 

attributes. 

Criticism of these theoretical and methodological constructions stemmed not 

only from archaeologists, but also from anthropologists, and centred on the fact that 

the use of pottery varies between different societies and cannot be explained in terms 

of global laws. It has been suggested that this variation can be better understood only 

in association with various other factors, social, symbolic, ideological, economical 

and political, and always in specific contexts (Hourmouziadis 1980,1981; Kotsakis 

1983; Miller 1985; van der Leeuw et al. 1991). Pottery, in addition to use as cooking 

vessels, storage containers and vessels associated with other needs, may serve to 

transmit information about producers, owners or users. The description of Strange 

(1989: 26) about the possible symbolic use of a pot is representative: 

It may mean that I, as the ancient owner of this vessel, belong to this 

group, and believe these things, that I have this level of wealth, and this 

much status. I am also of a specific sex, and perform these labors 
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defined by my sex, and this vessel correlates with this sex and these 

labors. ' 

It is, therefore, evident that the study of pottery cannot be limited to 

environmental and biological or physical constraints. Pots are indeed tools, as Braun 

(1983) has advocated, but they can also be signs and symbols (Kingery 1996: 3). 

Consequently, the study of pottery has to be interdisciplinary and the manipulation 

and use of hard- and soft-science techniques and approaches must be contextual and 

site-specific. 

Researchers such as Bronitsky (1989) and Rice (1996: 138-148) have focused 

on technical attributes related to design and functional characteristics of ceramic 

vessels to trace use and have treated these attributes as the end-products of people 

making engineer-like decisions separated from their social and cultural background 

(O'Brien et al. 1994). By contrast, others like Gosselain and Smith (1995) have 

preferred to pay more attention to non-utilitarian, symbolic or cultural performance 

aspects of ceramic vessels, the ceramic meaning, and have described the technical 

properties of pots as'side effects' (Gosselain and Smith 1995: 158). Both approaches 

are incomplete, because, as discussed above, pots cannot be interpreted and explained 

in terms of either techno-functional performance or symbolic and cultural issues 

alone. 

To conclude, ceramic studies must cover a broad band of constraints and 

factors from the simple typological and technological aspects to the more complicated 

and contextual social and symbolic meaning of ceramic vessels. 
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3. The Neolithic period in Greece: the chronological framework and current state 

of research 

The study of the Neolithic period in Greece was founded on the pioneering 

work of Christos Tsountas in Thessaly from 1899 to 1906. His results were published 

in the well-known work Ai proistorikai akropoleis Diminiou kai Sesklou' (1908). 

Following this work, Wace and Thompson published in 'Prehistoric Thessaly' (1912) 

their research on the same area. Research expanded to other parts of Greece during 

the following years, including Heurtley's work on prehistoric Macedonia (1939). 

Refinement of the chronological framework was the main focus of German 

and Greek archaeologists, led by Vladimir Miloj66 and Demitrios Theocharis during 

the 1950's and 1960's in Thessaly. With the expansion of Neolithic research to other 

parts of the country and with the advent of calibrated C14 dating, a fourfold 

periodisation of the Neolithic can now be recognized across most of mainland Greece: 

Early Neolithic (7000/6500-5 800 cal BC); Middle Neolithic (5 800-5300 cal BC); Late 

Neolithic (5300-4500 cal BC); and Final Neolithic (4500-3200 cal BC) (Andreou et 

al. 1996). 

The Late Neolithic period in mainland northern Greece, especially Thessaly, is 

divided into two subphases, the early Late Neolithic and the later Late Neolithic, on 

the basis of the appearance of certain ceramic wares and decorative styles. The early 

Late Neolithic is characterised by the widespread black burnished ware, usually with 

thin white painted decoration, and polychrome motifs, which are fair chronological 

indicators for distinguishing between Middle Neolithic and early Late Neolithic. The 

later Late Neolithic is characterised by painted and incised decoration such as the 

painted brown-on-cream and black-on-red, and incised ̀ classical Dimini' and 

`Otzaki' styles. In southern Greece, the two subphases can also be distinguished, but 

less clearly (Andreou et al. 1996). 

The vast majority of Early Neolithic sites are open settlements, sometimes 

closely spaced and with habitation often continuing on the same spot for several 

centuries or even millennia - long enough to form obvious settlement mounds or 
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'tells'. The inhabitants built both mud-brick rectangular structures, with stone 

foundations, and free-standing post-frame houses, in each case perhaps 

accommodating some form of family as the basic residential unit. The houses were 

grouped in compact, small permanent villages of ca. 0.5-1.0 ha which arguably 

housed no more than a few hundred inhabitants each (Andreou et al. 1996; Treuil et 

al. 1989). 

The distribution of early sites is heavily concentrated in east-central Greece, in 

particular Thessaly, while in western Greece, the north-east and south-east mainland, 

and the smaller islands known settlements were, until recently, either absent or rare 

before the later Neolithic or Early Bronze Age (Andreou et al. 1996; Cherry 1981, 

1990). Recent discoveries of Early and Middle Neolithic sites in five different parts of 

western Macedonia, however, strongly suggest that the present picture of early 

settlements may be unreliable (Andreou et al. 1996: 573). The excavation of an Early 

Neolithic site at Korinos-Revenia in Pieria is particularly significant (Besios and 

Adaktylou 2006) as it fills in a blank space on the map of Early Neolithic settlement. 

The discovery of another site at nearby Kato Aigiannis, buried under 8 metres of 

recent alluvium (Pappe 1999: 877), underlines the danger of taking the distribution of 

known sites at face value. 

Early Neolithic settlement patterns are best known from Thessaly, due to a 

long history of extensive survey (French 1972; Halstead 1984; Gallis 1992). Nearly 

120 sites are known from Eastern Thessaly alone and the number of Middle Neolithic 

sites is almost the same. Most settlements were open and caves were not widely used. 

Early farmers grew cereals and pulses, which are more or less evenly 

represented among surviving crop seeds, while sheep predominate among the 

domestic animals. For this initial stage, small-scale intensive farming, described by 

Halstead (1989,30) as'horticultural', has been suggested. Shortages must frequently 

have afflicted individual households and, from time to time, whole villages or groups 

of villages. In such circumstances, isolated households are only viable in the short 

term (Sahlin 1974). In this respect, we may interpret the location at Early and Middle 

Neolithic Sesklo and Achilleion of hearths and cooking equipment outdoors in the 
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open, perhaps shared, yards between buildings as an arrangement inviting the sharing 

at least of cooked food between neighbours, while elaborately decorated fine pottery, 

suitable for serving and consuming food, may have reinforced the cultural value of 

hospitality (Halstead 1994: 206-207,1999: 80). And, as we noted above, long-lived 

tell settlements clearly imply mutual help among neighbours in times of need and 

peaceful coexistence between neighbouring villages (Halstead 1989: 34). It has been 

argued that fine craft goods served as 'social storage tokens' (O' Shea 1981) in 

exchanges of food between less closely related households and this in turn clearly 

implies a network of exchangeable materials. 

During the Final Neolithic, the total number of sites in Thessaly decreases and 

there is a concentration of population into fewer settlements (Halstead 1984,1989). 

The islands of the Aegean, however, show a different picture and'in contrast with the 

picture some two decades ago, when the Early Bronze Age appeared to be the key 

period, the Neolithic is now decisively emerging as the major period of initial island 

colonization in many areas of the Aegean, with neolithic material reported on over 

two-thirds of those islands for which adequate data exist' (Broodbank 1999: 19). The 

same may be true in parts of the southern mainland (Johnson 1996). 

Later Late Neolithic crop assemblages are not obviously different than in 

preceding periods, although an increased scale of production might be inferred very 

cautiously from large storage vessels. In the faunal record, the predominance of sheep 

now declines and a more balanced representation of goats, pigs and cattle is apparent 

(Halstead 1989). Wild animals are also more commonly represented in the later Late 

Neolithic, and this might be explained in terms of the occupation of marginal areas 

and a consequent pressure on the acquisition of resources, or on growing availability 

of game as a result of widespread clearance by farmers (Halstead 1999: 84). 

These widespread changes during the Late Neolithic period are paralleled by 

the privatisation and segmentation of several aspects of life, especially the division of 

whole villages with walls or ditches, e. g. the six concentric perimeter walls enclosing 

four main courtyard areas at Late Neolithic Dimini (Hourmouziadis 1979a) or ditch 

Gamma at Makriyalos I which probably subdivided the settlement. A number of 
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different interpretations have been proposed for the function and use of these ditches 

and stone fortifications all around Greece and Europe. In Greece, the best known 

example comes from Sesklo, where the demarcation wall of the tell separates Sesklo 

A and B, meaning the tell from the flat-extended part of the settlement (Kotsakis 

1999). Apart from Sesklo, walls separating or defining parts of the settlement are not 

uncommon in Thessaly and are reported from FN Pefkakia (Weisshaar 1989), while 

ditches have been reported from a number of Late Neolithic sites, e. g., Arapi Magoula 

(Hauptmann and Milojcic 1969) and Argissa Magula (Milojcic 1956: 160-163). A 

wall of MN date was also reported from Hatzimissiotiki Magoula by Grundmann 

(1937) and LN retaining terraces have been excavated at Otzaki Magoula by Miloj&6 

(1983: 28). In addition, ditches that ran through the settlements are evident at Ayia 

Sofia Magoula (MilojW et al. 1976), Achilleion (Gimbutas, Winn and Shimabuku 

1989) and even Otzaki Magoula, all tell sites. In Macedonia, there are a few examples 

of these kinds of structures at the sites of Yiannitsa B (Chrysostomou 1997: 138) and 

Nea Nikomedia (Pyke 1996: 51-52), but the evidence is inadequate for further 

discussion. 

Furthermore, the installation of cooking facilities indoors or outdoors in 

restricted areas implies a growing tendency to isolation of certain groups of 

inhabitants from other villagers. The suggested Early and Middle Neolithic hospitality 

changed to a Late Neolithic emphasis on privacy. By the Final Neolithic and Early 

Bronze Age, the isolation of the family household was complete with the building of 

internal 'kitchen extensions' (e. g. Early Bronze Age Sitagroi [Renfrew 1970]) or the 

enclosing of the house within a walled courtyard (e. g. Early Bronze Age Argissa 

[MilojLiL 1972: pl. E2]). 

Another significant architectural change that might be related to a more 

`complex' social structure within Late Neolithic communities is the appearance of 

large central buildings, called'megara', in settlements, such as Dimini 

(Hourmouziadis 1979a), Sesklo (Tsountas 1908) and Magoula Visviki (Benecke 

1942), although the'megaron' at Magoula Visvild is not oriented like those at Sesklo 

and Dimini. A building with similar internal arrangement at Makriyalos (Pappa and 
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Besios 1999: 185) lacks the central location of these Thessalian examples. These 

buildings consisted of two rooms with a porch and that at Sesklo covered an area of 

approximately 100 sq. m, with a rectangular hearth in the larger room and semi- 

circular raised platforms lined with vertical slabs in the two smaller rooms. 

Various changes occurred in the material culture of the Late Neolithic: sharp 

regional differences emerge, both in strategies for procuring lithic raw materials and 

in methods of flaking, and tools were not only made for use, but also for exchange 

(Perles and Vitelli 1999: 97). Melian obsidian reached western and central 

Macedonia, but in far smaller quantities than in Thessaly and mostly as finished 

pieces. By contrast, in Southern Greece, the proportion of obsidian increased, but the 

level of craftsmanship varied greatly. The high numbers of stone and clay spools and 

of loom weights might indicate growing importance of weaving, while the, admittedly 

sparse, metal ornaments and tools mark a strong difference with previous periods 

(Zachos 2007). The large numbers of objects made from Spondylus shell are among 

the 'rare' goods found throughout Greece, from Sitagroi and Dikili Tash in northern 

Greece to Dimini further south. 

As far as'ritual' objects are concerned, Bailey (2000: 229) regards claims of 

increased production and use of anthropomorphic figurines during the Late Neolithic 

period as difficult to assess. Figurines were found in domestic contexts, but their 

quality is poorer than in the Early and Middle Neolithic (Demoule and Perlos 1993: 

397). The most striking example of ritual behaviour comes from Platia Magoula 

Zarkou: a foundation offering beneath the floor of a house consisted of a clay model 

of an unroofed house with eight human figurines inside, comprising four children and 

two pairs of older people, perhaps representing three generations of one family (Gallis 

1985). 

In southern Greece and the islands, the Final Neolithic period is marked by an 

increase in the overall number of sites, although most are small in size. Following the 

trend from the previous period, many caves were inhabited for the first time 

(Demoule and Perles 1993: 399). In northern Greece, and Thessaly in particular, the 

number of sites decreased sharply and those still inhabited grew substantially in size, 
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implying greater nucleation, and perhaps social complexity, both at the intra- and 

inter-site level (Andreou et al. 1996). Evidence from settlements, such as Pevkakia 

(Schachermayer 1976) in Thessaly, further supports this view. In eastern Macedonia 

there is greater continuity and expansion at many of the well established tells, but this 

pattern is followed by a decline in the later part of the period. 

The material culture of this period has many similarities with the Late 

Neolithic, but a decline in craftsmanship has been observed in pottery and lithic 

production (Demoule and Perles 1993). Human clay figurines with a stone head in the 

shape of a truncated cone were common artefacts in Thessaly. Rare and prestigious 

artefacts of gold, silver and copper were found at sites like Sitagroi III, Dikili Tash, 

Kitsos, Zas Cave and Tharounia (Davis 1992; McGeehan-Liritzis 1983; Zachos 1990). 

While a number of regional contrasts and temporal trends have been suggested 

within the Neolithic of mainland Greece, it is important to stress two acute limitations 

of existing data: first, most excavations since the beginning of the 20th century have 

been on a very restricted horizontal scale; secondly, most publications of artefactual 

assemblages have been highly selective (and unsystematically so) in terms of both 

specimens and variables. These two limitations are products of the primary focus of 

research until the late 200' century on chronological rather than social questions. 

3.1 Flat-extended settlements 

The bulk of the evidence for intra-site settlement organisation in this period of 

Greek prehistory is derived from the major excavations at Sesklo and Dimini in 

Thessaly, early in the 20th century, and the recent extensive investigation of 

Makriyalos which is the focus of this dissertation. Only a few years ago, Neolithic 

settlements in Northern Greece were synonymous with tells. Settlements were 

considered to be mounds of small extent with varying but clearly visible height 

(Kotsakis 1999: 66). In particular, almost all of the sites in Thessaly were densely 

inhabited and long-lived villages, forming tells of restricted extent. 
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The site of Vasilika in Macedonia was the first to be identified as an extended 

settlement morphologically different from tells. A site with similar characteristics was 

identified at Thermi B and C, near Vasilika. In addition, two sites were identified by 

the intensive survey project in the Langadas basin of central Macedonia: the striking 

feature of one of these sites is its exceptionally large area, probably reaching 50 ha 

(Andreou and Kotsakis 1994). The excavations at the Neolithic site of Makriyalos, 

however, have supplied the most useful and detailed evidence of the flat-extended 

settlements, well known in other regions of the Balkans and Europe. 

The main characteristics of these settlements are considered to be horizontally 

shifting occupation, interspersed with largely empty spaces, perhaps cultivated land 

and fields (Andreou et al. 1996: 578), and their significant extent that sometimes 

exceeds 50 ha, in contrast to the tells, which rarely exceed 2 ha. The thickness of 

deposit is very modest and, unlike tell settlements, these sites rarely form a 

perceptible rise in the landscape. This distinction was probably perceptible in the past 

too, since tells stood several meters above the surface and had a limited and well- 

defined boundary (Kotsakis 1999: 68) and their height may have had a symbolic 

sense, meaning that tells (and the habit of rebuilding houses on the same spot) 

represent a claim to property, so that tells and flat-extended sites differ ideologically. 

Sherratt describes the tells as 'habitation monuments' (Sherratt 1997: 22). It is very 

interesting that at Sesklo the distinction between tell and flat-extended site is repeated 

within the same settlement, Sesklo A and B (Kotsakis 1999). 

It has been suggested that this pattern of spatial organisation also reflects a 

different social and economic model, with agricultural and stock breeding practices 

that facilitated the intensive cultivation of land in the direct vicinity of the household. 

One of these flat-extended sites in the Langadas basin, near Thessaloniki, is adjacent 

to heavy, intractable water-retentive soils. The proposed proximity of the cultivated 

fields to the household perhaps reflects the need for more intensive cultivation of the 

land, but at the same time increased investment in labour. This model of cultivation 

may be described as horticultural, with the manure of the animals and household 

residues discarded in the fields in order to increase the fertility of the soil and overall 
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production as well. The horticultural model proposed by Halstead for tell settlements 

differs in the sense that the fields and animals would not have been scattered between 

the houses, but arranged around the village. 

It is often assumed that the density of occupation on tell sites is high and that 

this is another difference between tell and flat extended settlements, where the houses 

are not closely spaced. The density of occupation at tell settlements, however, can be 

lower than in densely occupied parts of the extended sites. Thus, the equations tell 

sites = dense occupation' and 'extended sites = scattered occupation' may also be false, 

because they are based on evidence from small trenches (Kotsakis 1999). 

Furthermore, sedentism and longevity of occupation are not exclusively related to tell 

sites, as pointed out by Tringham and Krstic (1990). 

3.2 Neolithic pottery studies in Greece 

A key development of the Neolithic period was the adoption of ceramic 

pyrotechnology. Although the necessary technology had probably been available for 

millennia, it was only in the mid-seventh millennium BC that it was fully exploited. 

This new technique was used to build a wide range of ceramic vessels to address 

several needs of early farmers. Early pottery has been studied from only a few sites in 

Greece, the majority in the Peloponnese and Thessaly (Vitelli 1989,1993,1999a, 

1999b; Kotsakis 1983; Gardner 1978; Jones 1986; Maniatis and Tite 1981; Schneider 

et al. 1991; Wijnen 1993). As a result of the lack of synthetic studies of Early 

Neolithic pottery in Greece, most information comes from Vitelli's work in southern 

Greece with the obvious danger that this may not be representative of other regions. 

g the Early Neolithic, firing was at a low temperature on an open fire, 

around 650°C to 900°C, in an oxidising atmosphere (Vitelli 1991; Maniatis and The 

1981). Pots were probably in direct contact with the fuel, resulting in frequent 

'clouding and, according to Vitelli (1989), single pots were fired each time. Potters 

used simple methods and techniques, like coils and slabs, but these were labour- 

intensive and overall production was arguably low, perhaps as few as 12-13 pots per 
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year total at Franchthi (Vitelli 1993: 210), while Wijnen suggests an even lower figure 

of 5 pots per year for sites in Thessaly (Wijnen 1993: 324). The observed 'simplicity' 

of the methods of building pots resulted in simple - and sometimes irregular - shapes, 

mostly convex bowls with rounded or more rarely flat bases, and small-sized vessels. 

Perles and Vitelli argue that pottery was locally produced at almost all sites 

and that various local materials were exploited (Perlbs and Vitelli 1999: 98). 

Conversely, there is firm petrographic evidence from Early Neolithic Knossos in 

Crete that some fabrics were non-local (Tomkins and Day 2001: 259). Later in the 

Early Neolithic, regional stylistic differences might indicate developed networks of 

exchange, but the distributions of different styles overlap and there is limited 

evidence for sharp regional boundaries (Halstead 1984: 4.3.2). 

An aspect of pottery manufacture and production that has concerned 

researchers is whether it was a technique widely known among the inhabitants of a 

village or whether knowledge was restricted to a few people. Vitelli (1999a) has 

proposed, although her quantification method makes several questionable 

assumptions, that there were more potters than necessary for the scale of production, 

but too few to represent household production for domestic needs. In her study of 

pottery production and use at Franchthi Cave, she argues for at least five different clay 

recipes, with a minimum number of four potters working in the Early Neolithic period 

at the cave. These different wares were uniformly distributed within the site. She 

furthers suggests that the first potters were women shamans and that their pots were a 

by-product of the performance of rituals involving ceramic production (Vitelli 1999a: 

185). This might in turn explain the suggested limited scale of production of pots, and 

the implied restricted access to knowledge of production, as the manufacture of a pot 

was a complicated procedure that presupposed high-level knowledge and experience, 

which only the shaman could acquire and, ultimately, control. 

Another interesting issue is that of the function and use of early ceramic 

vessels. Evidence from various assemblages throughout Greece and the Balkans does 

not indicate the use of pots for cooking, since there are no signs of charring or 

spalling on the pots that could show repeated use on fire (Björk 1995; Skibo 1992, 
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110; Vitelli 1989). Moreover, archaeometric and technological analyses show that 

Early Neolithic pots had a low resistance to'thermal shock', and this makes them 

inappropriate for use on fire (BjÖrk 1995: 80-81). This, in turn, may explain the 

presence at neolithic villages in Greece of a wide variety of cooking facilities, such as 

hearths, ovens and fire-pits (Demoule and Perles 1993: 377). Similarly, early pots do 

not seem to have functioned as bulk storage containers, because of their limited 

capacity and relative rarity in the assemblage (Björk 1995; Pyke and Yiouni 1996; 

Vitelli 1999a: 188). In conclusion, it has been argued that no domestic, 'utilitarian' use 

can be securely documented and other explanations have to be explored, like the 

ritual or ceremonial use of pots (Björk 1995: 128-132; Theocharis 1973: 40; Vitelli 

1999a: 190-191). 

In the Thessalian sequence, Early Neolithic ceramics are simple and 

decoration is scarce. The Frühkeramikum phase of early pottery is characterised by 

simple, open shapes and monochrome ceramics with low bases and lugs instead of 

handles. Their firing is often non-uniform. In the next phase, the Proto-Sesklo, shapes 

are more complicated and closed vessels appear. The decoration of these ceramics 

consists mainly of geometric motifs and compact triangles under the lip, painted in 

red or brown on a light background. At the end of the Early Neolithic, the Pre-Sesklo 

phase, monochrome pottery again dominates, while painted vessels decrease sharply. 

Impressed wares appear during this phase, but their distribution is uneven. 

The Middle Neolithic is marked by striking developments and innovations in 

ceramic production. The firing temperatures increase now above 800°C and there is 

evidence for multiple pots being fired at once (Maniatis and Tite 1981). In some parts 

of Greece, at least in the south, a common recipe for the clay body, the well-known 

Urfirnis pottery, was shared among potters at all sites (Demoule and Per18s 1993: 

381). 

Prehistoric potters were now skilled manipulators of technology, innovative, 

and willing to take risks as evidenced by the building of large vessels and vessels with 

very difficult shapes, like sharply carinated bowls and collared jars. At Franchthi, the 

overall quantity of pottery produced appears to increase, but is still small. Coarse 
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wares with a number of large non-plastics, suggesting cooking pots, are first present 

late in the Middle Neolithic in small quantities, as are a few potential storage jars. 

However, the majority of wares, almost 90% of production, can still be characterised 

as 'fine wares' (Perles and Vitelli 1999: 98). 

The main bulk of pottery consists of monochrome vessels, but a greater 

number of decorated ceramics occurs and this contributes to strong regional stylistic 

differences evident in this period. Apart from Urfirnis pottery, pattern burnished and 

pattern painted ceramics are characteristic of the Peloponnese (Cullen 1985; Vitelli 

1993). 

Following the significant changes during the Middle Neolithic, the beginning 

of the Late Neolithic period shows an 'explosion' of many new decorative styles and 

especially of painted decoration. During this period the variability of motifs and of 

decorative techniques increased considerably. The beginning of the Late Neolithic is 

marked by the widespread appearance and circulation of polished black burnished and 

brown-on-brown'matt-painted ceramics (Demoule and Perles 1993: 381). 

Stylistic regions are of varied extent in the early Late Neolithic. Most of the 

new 'wares' and decorative styles, e. g., Grey on Grey and local 'matt painted wares in 

the Peloponnese, were produced in quite limited areas and some, like the black 

burnished and various polychrome wares of Thessaly and, later, some matt painted 

vessels, have very widespread distributions in almost all regions of the Aegean. An 

issue, which is still obscure, is whether these widely distributed styles are locally 

produced at each site, and so represent a shared style, which implies social or kinship 

relations, or derive from a limited source of production, and so represent an extended 

exchange network (Perles and Vitelli 1999: 98). 

The most common shapes of the early late Neolithic are different from those 

of the Middle Neolithic and are dominated by open carinated bowls, jars, jugs and 

larger vessels, like pithoi, which are built in several different sections. This implies 

the introduction and adoption of new techniques by the potters, as is also indicated by 

the highly elaborated surface treatment of certain ceramics, like the black Larissa 
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ware. Generally, however, the level of technical skill of potters varies considerably, 

both within and among wares and both within and among regions. 

The later Late Neolithic period is clearly identifiable, at least in the northern 

part of Greece, by styles such as the 'Classical' Dimini in Thessaly and by the Dikili 

Tash group in Macedonia. The typical shape of 'Classical' Dimini pottery is the deep 

open bowl with highly standardised painted and incised decoration. The painted 

vessels include polychrome jars, open and closed shapes with black paint on a red or 

reddish background (red-on-black), open bowls with brown-on-cream patterns and 

ceramics painted with brown-on-brown motifs. Spiral, meander and chequer motifs 

are the most common, on both the inside and outside of the pot. Incised patterns are 

more or less similar to painted motifs, but the most common motif consists of groups 

of two to four vertical lines intersected by one or two horizontal lines. It has been 

suggested that this motif has its origin in weaving (Gallis 1996: 122). 

These painted motifs were achieved with the use of a new manganese-based 

pigment, which required advanced knowledge by the potters and new firing 

techniques and kilns (Renfrew 1973; Vitelli 1993). The use of this new pigment 

involved an exotic material, perhaps of restricted availability. In Macedonia, the 

typical painted vessels are linked with the ceramic tradition of Bulgaria and the 

potters used a graphite-based pigment for their decorative motifs. 

In contrast to the early Late Neolithic, the later Late Neolithic in the northern 

part of Greece is characterised by very large cultural regions and fewer local styles. 

On the other hand, in the Peloponnese, the scale of stylistic distributions in production 

appears to drop dramatically, but this localising trend demands further examination. 

An interesting aspect of the Late Neolithic, which has its roots in the Middle 

Neolithic, is the increase of coarse and cooking wares to 30-40% of production in 

both northern and southern Greece, reflecting the growing use of pottery in the 

domestic sphere (Perlos and Vitelli 1999: 99). 

Finally, in the Final Neolithic, pottery production, use and consumption was 

affected by significant changes in other aspects of social and economic life. The 
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decrease in site numbers and nucleation into larger settlements, are paralleled in 

ceramics with the formation of very large stylistic provinces, like the Aegina-Attica- 

Kephala group, which covered central and southern Greece (Demoule and Perles 

1993: 398). Decoration, dominated by crusting, is increasingly scarce and 

impoverished, while coarse wares dominated the assemblages - up to 95-100% at 

some sites. These coarse wares exhibit great variability in composition, shape and 

level of skill (Perles and Vitelli 1999: 99). Open dishes, jars, and large pithoi were the 

most common shapes of the Final Neolithic period. 

Even if a great deal of work has been done over the past thirty years, more and more 

data are coming to light every day concerning neolithic Greece, albeit poorly studied 

and interpreted as is the bulk of data from excavations throughout Greece, and new 

questions, added to the old ones, need reliable and meaningful answers in the light of 

new developments in ceramic technology and use (Pappa et al. 2004; Urem-Kotsou 

and Kotsakis 2007). This study on the Makriyalos II pottery assemblage will attempt 

to tackle these new and old questions using these new developments in pottery 

studies. 
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4. The Makriyalos excavation in Pieria, northern Greece 

In 1992, the 16th Ephorate of Prehistoric and Classical Antiquities conducted 

rescue excavations in Pieria, in Northern Greece, on the occasion of the construction 

of a new railway and the extension of the main Athens-Salonika motorway. Among 

threatened archaeological sites that cover the period from the Late Neolithic to the 

Late Roman Period, a major excavation started at a Late Neolithic site, near the 

modern village of Makriyalos, approximately 2 km inland from the modem coast (fig. 

4.1). The site covers approximately 50 ha, based on surface finds and on geophysical 

survey (Tsokas et al. 1997: 130-136); 6 ha were intensively investigated during 1993- 

1995, in one of the largest salvage efforts in the history of Greek archaeology (Pappa 

and Besios 1999: 177). The excavation of the site offered valuable information about 

the hitherto relatively unknown character of 'flat-extended sites in the Greek 

Neolithic. 

4.1 The Environment of Pieria 

The region of Pieria is situated in the southern part of the administrative unit 

of Macedonia. The natural boundaries with the two adjacent regions, of Thessaloniki 

in Macedonia (to the north), and Larissa in Thessaly (to the south) are, respectively, 

the river Aliakmon and Mt. Olympus. To the east, the region is bounded by the Gulf 

of Thessaloniki and to the west by the heights of Mt. Olympus and Mt. Titaros. 

Lowland Pieria is comprised of rolling hills and a discontinuous coastal plain. The 

main route between north and south has always passed through Pieria (Pappa and 

Besios 1999: 179) and its coastal area. 

4.2 History of Archaeological Research in the Pieria Region 

Until recent years, research into the Neolithic period in the region of Pieria 

had yielded sparse evidence (Grammenos 1991) and there had been no intensive or 

systematic investigation on either the intra-site or the inter-site level. The number of 
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known Neolithic sites in Pieria is very small, probably due to unsystematic research, 

to lack of intensive survey, and to the burial of sites by alluvial depositions from the 

four major rivers of the area. The six Neolithic sites reported in the literature cover 

the period from the end of the Early Neolithic to the Late Neolithic. Three of these 

sites are in the vicinity of Makriyalos. 

The site of Paliambela is situated in a hilly area and the settlement itself is 

founded on a natural, gentle hill (Vlachos 2000: 15). The extent of the site surpasses 

12 ha. and habitation spans the greater part of the Neolithic period, based on surface 

pottery finds, dated from the end of the Early Neolithic to the end of the Late 

Neolithic (Classical Dimini phase). Geophysical inspection, coring and intensive 

survey of the site have been conducted, followed by extensive excavation that 

confirmed the dating of the settlement and brought to light massive stone structures 

and ditches, possible parts of a system of boundary features (Kotsakis and Halstead 

2004). 

The site of Sfendami is also situated in the hilly area of Pieria and, according 

to surface finds, habitation started at the end of the Neolithic period. At the site of 

Sevasti, limited excavations revealed very thin deposits, about 20-30 cm thick, from 

occupation of the site during the Late Neolithic period (Pappa 1999: 875). The site of 

Kato Aigiannis, near Katerini, confirmed previous suspicions that most Neolithic 

habitation evidence is now under later deposits. The site is now buried 8 metres below 

the modem surface, and its discovery was accidental. The form and decoration of 

sherds are similar to those of the Early Neolithic period in Thessaly (Pappa 1999: 

877). 

4.3 Excavation at Makriyalos 

Until 1970 the site of Makriyalos was unnoticed and came to the attention of 

the Archaeological Service only after the construction of the motorway, which 

destroyed about 6 ha of the settlement. In 1992 trial trenches explored the site and 
during 1993-1995 a huge salvage effort uncovered approximately 6 ha of the 
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settlement (Pappa and Besios 1999: 179). Today, the excavated part is wholly 
destroyed. The excavation revealed, according to pottery finds, two principal 

occupation phases, Makriyalos I and II, dated respectively to the early and late Late 

Neolithic (fig. 4.2). The pottery of Makriyalos II has close relations in decorative 

motifs with pottery assemblages from Thessaly, of the so-called ̀ classical' Dimini 

style. 

These two occupation episodes appear on opposite slopes of the hill. Only a 

few sherds of Makriyalos II were found in deposits of Makriyalos I, leading to the 

conclusion that Makriyalos I was completely abandoned before the establishment of 

Makriyalos II. During Makriyalos I the entire settlement was encircled by two curved, 

parallel ditches, A and B, both systematically investigated by excavation. A third, 

ditch Gamma, was revealed and excavated inside the settlement. Ditch A took two 

distinctive forms. In an early phase, a chain of large, deep pits was dug, occasionally 

up to 3.5 m in depth and up to 4.5 m in width; from time to time, pits were renewed, 

always on the same line. Subsequently, in a second phase, a V-shaped ditch was dug 

on the line of these pits. The inner fill of these pits of ditch A was composed of refuse 

from the settlement, including human bone and large quantities of stone and other 

artefacts. The quantity of finds inside the fill varied, according to the origin of the 

refuse. In some stretches of the ditch, a mudbrick wall was constructed, always on the 

outer edge of the ditch. The form of ditch B is similar to the later phase of ditch A, 

that is again a V-shaped linear feature, but shallower and narrower. The quantity of 

fmds in ditch B is poor, and the fill consists largely of soil collapsing from its sides. 

No clear function was identified for ditch Gamma, but the proposal that it served as a 

partition within the area enclosed by the other ditches is possible. Within the 

enclosure, groups of large and small pits may have served as sources for building 

materials and as the `basements' of semi-subterranean houses respectively. 

The extent of Makriyalos II is smaller than that of Makriyalos I. In this 

occupation phase, ditches were also present, but their character is difficult to 

establish, because they largely he outside the excavated area. At the infra-site level, 

occupation is denser than in the previous phase, focused on sectors H and O of the 
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excavated area, with no empty spaces between dwellings. The excavators tentatively 

distinguished two architectural subphases: an earlier subphase of pit dwellings and a 
later subphase of apsidal structures (Pappa and Besios 1999: 183-185). 

The subterranean or semi-subterranean dwellings of the earlier subuhase are 

again pit-huts, as in Makriyalos I, usually of a diameter up to 5m and encircled by 

postholes (fig. 4.3). One of these subterranean dwellings, Pit 24, is the only pit that 

presents a clearly stratified fill (fig. 4.4). This pit is unusual in its depth, its diameter, 

the entrance identified by the excavators and the discovery of three holes marking the 

position of storage pots on the floor, 2m below the present surface. The sherds of 

these storage pots were found in the floor deposit together with imprints of the bases 

of such vessels. The excavators suggest that the bottom of the pit could have been 

used as a cellar. Hearths and ovens were situated outside the houses in small clusters 

of three or four, while a number of pits around the dwellings were recognised as 

storage pits, refuse pits and possible working areas (Pappa and Besios 1999: 185). 

The structures of the later subnhase are of a rectangular-apsidal form, all with 

the same N-S orientation, with the apsidal end towards the south. One of them was 15 

in in length and had two rooms, divided by an inner wall (fig. 4.5). The amount and 

type of finds in the excavation of Makriyalos II are different from those of Makriyalos 

I. The majority of the chipped stone assemblage comes from Makriyalos II 

(Skourtopoulou 1997), there are more animal bones in Makriyalos I, although there 

are more bone tools in Makriyalos II (Isaakidou 2003). The pottery assemblage of 

Makriyalos I is bigger than that of Makriyalos II. Anthropomorphic and zoomorphic 

clay figurines and a variety of other kinds of clay objects, including stamps, spindle 

whorls and loom weights, were abundant throughout the excavation. An assemblage 

of 65 metal objects, including cylindrical beads, pins, awls, wire, a chisel, and a 

number of unidentified objects, is among the earliest in Greece (Pappa and Besios 

1999: 188-189). In addition, the excavation of Makriyalos II deposits yielded a 

considerable number of stone figurines, mainly of white marble and of a very 

schematic form. 
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An infant cremation burial in a small um was also found within the settled 

area, while several other inhumations in pits were placed outside the main settlement 

area. An Early Bronze Age extramural cemetery which has been discovered in close 

proximity to the Makriyalos II settlement and included ten articulated inhumations, 

together with some Roman remains inside the settlement, might explain the limited 

appearance of Bronze Age and Roman sherds found in the excavation. 

Finally, the preliminary study of the faunal and floral assemblages indicates no 

striking differences between the flat-extended settlement of Makriyalos and tell 

settlements in terms of composition and exploitation of plants and animals (Valamoti 

1999: 136; Collins and Halstead 1999: 139), although one Makriyalos I pit (Pit 212) 

has yielded an exceptionally large accumulation of faunal and ceramic debris from 

consumption of food and perhaps drink (Pappa et al. 2004). 

The excavation at Makriyalos II offers a series of advantages for the study not 

only of ceramic and other data, because of the large-scale horizontal excavation, the 

relatively clear contextual definition, the large size of the artefactual and 
bioarchaeological assemblages and their relatively systematic retrieval and archiving. 

In these respects, the Makriyalos assemblages are rare in the archaeology of the Greek 

Neolithic. 
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5. Making pots: insights from ethnography, experiment and archaeometry 

Before presenting the procedures adopted for sampling and recording the 

Makriyalos II ceramic assemblage, it is necessary to consider some of the practical 

steps involved in making pots and the ways in which manufacturing methods interact 

with the fabric, appearance and utility of vessels. This chapter draws on the results of 

a range of ethnographic, experimental and archaeometric studies which have shaped 

the methodology adopted here and thus, ultimately, the interpretations offered. 

5.1 General description and classification of surface treatments 

After selection of the fabric and method of building of the pot and before 

decoration (if relevant) and firing, vessels undergo surface treatment and finishing. 

The time and effort spent in surface treatment and finishing varies, and according to 

Rice (1987: 138) two basic techniques can be distinguished, smoothing and 

burnishing; polishing and roughening of the surfaces of pots may also be recognised 

as intentional choices by potters. 

Roughening of the vessel surfaces is not usually recognised as a finishing 

technique, and Rice (1987: 138) classified this as a surface patterning process. 

Roughening of vessels is strongly embedded in the intentions of potters, however, and 

is often related to specific uses of vessels, as for example in cooking where 

roughening may improve heat transfer and thus decrease cooking time. 

For Rice (1987: 138), smoothing is the procedure by which the surface of 

vessels is made more regular than results from simple building and secondary 

formation processes. Vessels are smoothed while the surface is slightly wet (where the 

surface has completely dried, it can be rewetted). A soft tool, such as cloth, leather, a 

bunch of leaves or sometimes the potter's hand accomplishes smoothing. The 

resulting surface has a matt rather than lustrous finish, as the clay particles are not 

aligned and compact, and any lustre is due to natural properties of the clay and not to 
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the action of smoothing itself. Traces of smoothing are shallow and parallel to each 

other with rounded edges. 

Burnishing is achieved by rubbing vessel surfaces with a hard and smooth 

object such as a pebble, bone, horn or antler. In contrast to smoothing, fine clay 

particles follow the same orientation and have a high degree of compaction, creating a 

more lustrous surface. Burnishing creates narrow parallel linear and oblong facets, the 

distribution of which reveals the degree of coverage and, therefore, the time and care 

expended by the potter. 

The degree of lustre in burnished vessels depends also on the moisture of the 

surface at the time of treatment. If the surface is relatively moist, a vessel will be less 

lustrous and the traces of burnishing more visible; where the degree of lustre is high 

and uniform and the characteristic parallel facets are absent, the surface will have 

been worked when relatively dry, as well as with increased care. In such cases, the 

surface treatment may be categorised as polishing rather than burnishing or 

smoothing. Rice again (1987) classifies polishing as a form of surface patterning 

rather than a discrete process of surface treatment. Polishing represents a deliberate 

choice of potters, however, both to finish surfaces with particular care and to do so at 

the appropriate time in terms of clay moisture, and so might be regarded as a discrete 

and meaningful category. 

5.2 The firing process 

Once surface treatment has been completed and any decoration applied, the 

last step is firing. This process involves firing at elevated temperatures with the aim of 

gradually removing water from the clay and permanently altering the crystalline 

structure of the clay minerals, resulting in ceramics (Rice 1987: 80). It was these 

properties of clay that made possible and widely desirable the broad use of ceramics 

by people. 
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Firing, however, is not easy, and particularly so in prehistoric societies. As a 

process that caused permanent alterations to clay minerals, care and control were 

needed in construction and firing to prevent breakage of ceramics. For Rice (1987: 

80), firing involves three primary variables - duration, temperature and atmosphere - 

and all three variables should be considered when studying ceramic technology to 

reconstruct past firing processes (Gosselain 1992). These three variables apply to 

every firing process, whether in a kiln or on an open fire (or bonfire), but with 

different and variable potential for control. Kilns are re-usable constructions in which 

the fuel is separated from the ceramic products. A re-usable installation for an open 

fire may also be achieved by digging a pit, but the fuel is then in direct contact with 

the ceramic products. In some ethnographic examples, large potsherds were used to 

separate fuel from pots in open fires (Rice 1987: 154). 

5.2.1 Open firing 

At Makriyalos II and for the majority of Neolithic settlements in Greece, firing 

probably took place without a kiln in an open fire, with or without the presence of a 

pit. Only a few uncertain examples of kilns have been identified in the Late and Final 

Neolithic, and open firing is thought to have been the norm (Demoule and Perles 

1993). Ethnographic analogies suggest that pots are likely to have been placed on the 

ground or on a bed of fuel, while quantities of fuel were placed around and on top of 

the pottery, and more fuel perhaps added during firing. Fuels used may have been 

wood, brush, animal dung, and agricultural by-products. The scale of firing may have 

varied from a single pot to tens of vessels, carefully stacked. 

Firing in an open fire has a variable duration, ranging from 15-20 minutes to 

several hours (7-8 hours) in ethnographic examples (Rice 1987: 153-154, Rye 1981: 

96-98, Gosselain 1992). Pots may be removed immediately or allowed to cool inside 

the ashes. The temperatures in open firing range between 600 and 850°C and rise very 

rapidly. In general, heat is very difficult to control in open firings, as the fire 

consumes the fuel very rapidly, resulting in a short firing, unless more fuel is added. 
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Maximum temperatures, the time needed to reach them and their duration are 
directly related to the kind and quantity of fuel used and to their size and position in 

the fire. Big pieces of wood bum more slowly than small pieces, soft woods bum 

quicker but create lower temperatures than hard woods, and different kinds of fuels in 

different locations in an open fire result in different firing conditions. The short 

duration of firing, combined with the rapid rise in temperature and direct contact with 

fuel, cause many problems for ceramic production. Windy conditions are also a 

serious problem for the bonfire method, as sudden gusts of wind may stoke fires to 

undesirable temperatures. In addition, firing losses are likely to be higher in rainy than 

in dry conditions. Characteristic fireclouds on the surface of pots are one of the least 

significant problems caused by these poorly controlled conditions of firing. More 

important problems range from over- and underfired ceramic vessels to the cracking 

and breaking of pot(s). 

Despite these disadvantages, non-industrial potters used, and in fact still use, 

open fires to make pottery, for several reasons. Firstly, this is an economical solution 

to making pottery, as an open fire is less time-consuming than a kiln to make and 

maintain. Secondly, open fires are mainly used to make low-fired coarse storage and 

cooking pottery, where thermal shock is mediated by the use of coarse textures (this is 

not true for Neolithic Greece where fine wares are abundant). And thirdly, potters 

may exercise more control on conditions of firing in open fires than is often assumed. 

This control may be achieved by preheating the pots or by lighting the upper layer of 

the fuel first, as most of the heat from the fuel is diffused to the atmosphere leaving a 

limited amount of heat to reach and pre-heat the pots.. 

5.2.2 Firing behaviour 

The physical and chemical characteristics of clay are subject to widespread 

alteration during firing as a result of the temperature, duration, and atmosphere of the 

whole process. Adjustment, regulation and control of these variables are critical to the 

final result, the ceramic vessel. The term `atmosphere of firing' refers to the presence 

of gases, particularly oxygen, during the firing and cooling process. The term 
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`oxidising atmosphere' refers to unobstructed circulation of free air and abundant 

quantities of oxygen, which bind with clay minerals. By contrast, when air does not 

circulate freely and oxygen is lacking, other gases derived from the fuel or from the 

clay material itself (e. g., carbon dioxide and sulfur dioxide) prevail, and the 

atmosphere is characterised as reducing (Rice 1987: 81). 

Potters face a lot of problems in controlling these three parameters and in 

achieving the desired atmosphere when using an open fire or bonfire, due to variable 

weather conditions and irregularities in fuel combustion, as they are in direct contact 

with the pots and affect them in various ways. Consequently, firing atmosphere in an 

open fire or bonfire is almost never completely stable or controllable, and fluctuations 

occur. These fluctuations in the firing atmosphere impact on several properties of the 

ceramic vessels, particularly colour and hardness, but also affect porosity and 

shrinkage. In addition, firing atmosphere is directly related to temperature, and one set 

of conditions might apply while the temperature is rising or sustained at the desired 

level, and different conditions might occur (or be selected) during cooling, if adequate 

quantities of fresh air are allowed to circulate and vice versa. 

Thus, in an open fire, the atmosphere is never completely oxidising nor 

completely reducing and is usually best described as incompletely oxidising, reflected 

in chromatic fluctuations on both the interior and exterior surfaces of ceramic vessels. 

Prehistoric potters achieved a fully reducing atmosphere, however, under certain well- 

controlled conditions. In some cases, a fully oxidising atmosphere could also be 

attained in open fires using temporary constructions, such as a stone ventilator joint, 

to set pots and fuel appropriately and so to supply increased quantities of air, and to 

some degree control the atmosphere (Rye 1981: 98). 

The most important parameter in obtaining the desired firing atmosphere 

(oxidising or reducing) is the spacing of pots so as to allow or prevent the circulation 

of free air. If an oxidising atmosphere is desired, potters can separate pots in several 

ways, such as by putting small pots inside bigger ones or placing stones and broken 

sherds around unfired vessels. 
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Even if the primary goal of most studies in the 1980's and early 1990's was 

the determination of the temperature of firing - usually its highest level -a series of 

other alterations during firing is also important to explore, such as the duration of 

maximum temperature and the atmosphere at that temperature. Some physical and 

chemical reactions are completed at low temperature, but in a reducing atmosphere, 

while others need higher temperature and an oxidising atmosphere (Rice 1987: 81- 

82). Similarly, the duration of the desired maximum temperature is also very 

significant, as many reactions are only completed if the required temperature is 

maintained for a specific period of time. In open fires or bonfires, where the duration 

of firing is usually short and heat somewhat uncontrollable, maximum temperatures 

are achieved very rapidly, but the beginning of the cooling process is also quick. 

Consequently, many reactions in ceramic vessels remain uncompleted. 

5.2.3 Alterations in clay and non-clay components during firing and their 

contribution to the final result 

Water, organic materials, lime, quartz, broken shells, mica and other 

components occur in clay material (e. g., at Makriyalos II) and are all subject to severe 

alterations in chemical and physical structure during firing. 

i) water 

When heating starts and the temperature is still low (between 200 and 300°C), 

the drying process initiated under the sun and before firing is completed with the 

absorption of water from the surface of clay particles or from the pores. If the clay 

contains large quantities of water or if the water is removed too fast, the vessel may 

crack or, in the worst case, explode (Rice 1987: 87). The total absorption of 

chemically combined water is achieved when the temperature rises above 400°C and 

is usually completed around 600°C, depending on the type of clay mineral. When 

water is totally evaporated and there is loss of weight and shrinkage in total mass, the 

process of transformation of clay to ceramic is at its peak. 
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ii) organic materials 

When the temperature rises above 200°C, organic materials, which are present 
in variable quantities in almost all clays, also start to oxidise. Organic materials 

consist mainly of plant remains, such as spikelet residues and roots. Even if large 

quantities of organic materials, i. e. carbon, are burned out of the clay or oxidised as 

CO and C02 when the temperature is around 200°C, the total quantity of carbon is 

only eliminated when the temperature is above 600°C (usually when it reaches 

750°C), and the atmosphere must be fully oxidising, that is free oxygen is needed. The 

removal of carbon again causes loss of weight and shrinkage of the clay body. 

The time needed fully to eliminate carbon from clay is affected by several 

factors: duration and temperature of firing, the amount of carbon included in the clay 

mineral, the quantity of oxygen in the atmosphere, the type of clay mineral itself, and 

its fineness. When the firing is short and does not reach high temperatures (above 

600°C) and/or there are large amounts of carbon in the clay and/or there is not enough 

circulation of free air, the carbon is not fully eliminated from the clay. In addition, 

some clay minerals (e. g., smectites) retain significant amounts of organic material in 

their structure even if adequately fired. Finally, coarse-textured clays release carbon 

more easily (sometimes at low temperatures) than fine clays, due to increased porosity 

that allows carbon to move to the surfaces of the vessel and so to be burned out (Rice 

1987: 88). 

iii) quartz 

Generally, most ceramics contain variable quantities of quartz or silica 

inclusions, either as a natural component (silica is an abundant natural mineral on 

earth) or as an addition to the clay body. Two types of silica are of interest to potters: 

macrocrystalline (quartz and quartz sand) and cryptocrystalline (mostly flint, but also 

chert, jasper, etc. ). Quartz or quartz sand, which are the types of silica most frequently 

found in ceramics, affect significantly the structural properties of the clay body, that is 
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its shrinkage, porosity and strength, but this function is influenced by particle size and 

type of crystallinity (quartz-sand or flint). The effect of heating on quartz is minimal 

when the temperature is low. Three inversions occur in quartz at 573,867-79 and 

1250°C. The first inversion, a structural change, takes place rather rapidly at around 

573°, associated with an expansion of quartz grains in the clay, but its effects are 

minimal, as it coincides with the removal of large amounts of water resulting in 

shrinkage of the clay body. The other two inversions occur at higher temperatures and 

are not so rapid, but take place less frequently in open fires, where the maximum 

temperature rarely exceeds 900°C. The role of quartz in ceramics is twofold: it 

prevents undesirable properties (e. g., by reducing shrinkage in firing); and it promotes 

desirable properties (e. g., increased strength of ceramic). Several studies have shown 

that the quantity and particle size of quartz are decisive factors in achieving these 

goals (Rice 1987: 95-96). 

UNIVERSITY 
iv) calcium OF SHEFFIELr 

LIBRARY 
Another important and very common mineral component in pottery is calcium, 

which is found in various forms of calcium carbonate (calcite, limestone, shells, etc. ) 

and, as in the case of quartz, may be either naturally present in the clay paste or added 

deliberately by potters. 

Calcium carbonate is characterised by a very special property that affects its 

use and value for ceramics: it decomposes at about 870°C (that is at temperatures 

which it is possible to attain in open fires), forming lime and carbon dioxide gas. The 

exact temperature at which calcium carbonate starts to decompose is a matter of 

argument, because there are several cases where this reaction occurs at about 650- 

750°C, probably as a result of differences in duration of firing and atmosphere (Rice 

1987: 98). 

It is not during firing that the effects of lime are observed, however, but in the 

cooling process. A major problem is that lime absorbs atmospheric moisture and 
forms quicklime, at the same time releasing heat. These two reactions are associated 
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with volume expansion, which stresses the surrounding clay body causing cracking 

and spalling (lime popping). The bigger the lime particles, the more the strength of the 

clay body is reduced, in extreme cases leading to total failure and crumbling of the 

clay body (Rice 1987: 98). 

Potters are highly aware of these negative effects of lime and use several 

solutions if lime particles in the clay body are small (achieved by using fine clays or a 

pounded paste), and so lessen the risk of damage. The addition of salt (Rye 1981) and 

the wetting of pots immediately after firing, while they are still hot, can prevent 

crumbling or spalling (Rice 1987: 98). Other alternatives are firing in a reducing 

atmosphere, or in an oxidising atmosphere at a temperature either below 700-750°C or 

above 1000°C, usually in a kiln: with firing in a reducing atmosphere or at 

temperatures below 700-750°C, the decomposition of lime is avoided, while at 

temperatures above 1000°C rehydration does not occur (Rice 1987: 98). 

v) mica 

Mica is very common in pottery, being the most frequent inclusion in the 

fabric. For this reason, it is almost certain that potters did not deliberately add mica 

unless the particle sizes and quantities are large. When mica is found in large 

quantities in pottery, it is most likely that the pottery was made from a micaceous clay 

or tempered with crushed micaceous rock rather than being tempered with mica alone 

(Rice 1987: 410; Shepard 1976: 162). 

vi) feldspar 

Feldspar is the most abundant mineral on earth, averaging 39% of surface 

rock-forming minerals. The term feldspar refers to a large family of silicate rocks, and 

occurs primarily in granites and pegmatites, usually together with mica, constituting 

the primary parent materials of clay minerals. The presence of feldspar in natural 

clays is testified in small amounts, as a result of incomplete weathering (Rice 1987: 
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35,96). The role of feldspar in ceramics will not be further examined in this study, 

however, because the identification of feldspar was not possible in macroscopic 

examination of the Makriyalos II pottery assemblage. 

vii) other rare inclusions and impurities 

A series of other inclusions and impurities, such as carbonates, salts, sulphates, 

and sulphides, volatise during firing between 500 and 800°C, further contributing to 

weight loss and shrinkage. No further examination of these inclusions and impurities 

will follow, because a microscopic analysis would be necessary for their 

identification. 

5.2.4 Estimating firing conditions in pottery 

Within the limitations and scope of the present study, an attempt was made to 

identify the firing conditions of the pottery assemblage from Makriyalos II. The 

secure reconstruction of firing conditions requires the application of several 

laboratory methods, such as refiring tests, thin sectioning and observation with 

polarising microscope and/or SEM. Unfortunately, only macroscopic examination of 

the Makriyalos II pottery assemblage was possible. This macroscopic examination 

could examine two factors: colour of surface or core or both, and hardness of surface. 

The definition of hardness is difficult, because it is often related to other variables, 

such as surface treatment and presence of inclusions. 

Another feature possibly indicating firing conditions, especially temperature, 
is burnishing. Preservation of burnishing on the surface of vessels indirectly implies 

firing at temperatures below 900-950°C, while possible vitrification at higher 

temperatures may alter the microstructure of the surface and thus obscures burnishing. 

Such temperatures are difficult to obtain in an open fire or bonfire, however, which is 

widely assumed to have been the norm in Late Neolithic Greece. 
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Consequently, only colour of surfaces and/or cores will be used to examine 

firing conditions of Makriyalos II sherds. This offers only a general assessment of 

firing conditions, with no precise estimates of time, temperature, or atmosphere of 

firing, and refiring tests would be necessary for increased accuracy. Under these 

constraints, the validity of observations on firing conditions of Makriyalos II pottery 

is limited. 

a) what constitutes colour of a sherd? 

Colour is a basic element in ceramic description and classification. Variation 

in colour is often attributed to cultural, temporal or technological variables. The 

validity of observations of colour variation depends on a series of factors affecting 

colour in pottery fragments (Rice 1987: 331). These factors fall into two broad 

categories: those related to the manufacture and firing of pottery; and those which are 

related to use and post-depositional processes. For example, during their use life, 

cooking vessels may be exposed to smoke, soot, and charring, so that carbon is 

deposited on surfaces; storage vessels may accumulate surface residues, such as salt, 

that alters their colour; and accidental burning in a house fire may oxidise pots or 

deposit carbon. Post-depositional alterations may also occur, for example by erosion 

or absorption of various components during burial (Rice 1987: 345; Shepard 1976: 

103). 

The most significant factors affecting colour are related to the preparation and 
firing of the clay, that is the composition of the clay body (size, amount and 

distribution of inclusions and impurities) and firing conditions. As noted above, clays 

contain a wide variety of inclusions and impurities, of which organic materials and 

iron compounds in particular directly affect the colour of a ceramic. Their influence 

on colour is related to the kind, amount and distribution of iron compounds and 

organic materials in the clay. If clay is completely free of these two classes of 

impurities, it will usually be white when unfired and white or cream when fired, but 

such clays are very rare (Rice 1987: 333). Firing conditions also influence the effect 

of these impurities on colour. Generally, in open fires where temperatures are 
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relatively low (between 800 and 900°C), colours of natural clays are limited to white, 

black, orange-red and red or shades such as grey, cream, yellowish and brown. Other 

colours, such as pure yellow, blue and green are very difficult to achieve at low 

temperatures and usually require high temperatures and special additives. 

i) organic materials 

The presence of organic materials turns clay, when fired, into grey, black, or 

dark brown, depending on the amount of organic material present. When the 

temperature starts to rise, organic material, that is carbon, begins to char and oxidise. 

The time needed for carbon to oxidise fully is related to temperature, the amount of 

organic material, and the type and fineness of clay. In a fully oxidising atmosphere, 

carbon is fully eliminated at relatively high temperatures combined with a slow rise in 

temperature, but this is rather difficult to achieve on an open fire or a bonfire with 

significant fluctuations in temperature and atmosphere. 

The amount of organic materials in the fabric of ceramics is usually estimated 

by examining a broken section. Large amounts of organic material usually result in a 

dark core, whether a thin grey strip or a very black band occupying most of the wall 

section. The presence or absence of a dark core reflects large amounts of organic 

matter and/or the deposition of carbonaceous material during firing. Four types of 

core resulting from the presence of organic material may be distinguished: 

a) a dark core in the centre of the section with light-coloured patches on both sides of 

the ceramic surface; this could be the result of organic material that was not 

completely removed because of factors such as the duration, temperature and 

atmosphere of firing. When the dark core has diffuse margins with light patches, 

this means that the cooling of the ceramic was normal, while sharp margins are the 

result of rapid cooling in the air. 

b) a light core in the centre of the section with dark-coloured patches on both sides of 

the ceramic surface; especially when associated with a black surface, this could be 
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the result of smudging, in which potters using an open fire cover the surfaces of 

ceramics with a dense layer of fine organic matter, such as sawdust, manure or fat, 

so that no oxygen reaches the pots and carbon is deposited on the surface and in 

the pores (Rice 1987: 335). 

c) no dark or light core present, but the section is equally divided into patches of 

dark and light colours; this feature is usually associated with a black exterior 

surface, probably as a result of smudging, and a lighter (red-brown) interior 

surface, where no smudging is evident and an oxidising atmosphere prevailed. 

d) a ̀ double core'; a dark core with sharp margins is found in the centre of the 

section bordered by light (red-brown) patches that do not reach the surfaces, while 

sharply defined light and dark patches are also evident near both surfaces. This 

probably means that the pot was cooled rapidly in air, fired one more in a reducing 

atmosphere and again cooled rapidly in air (Rye 1981, fig. 104). 

ii) iron compounds 

The colour of raw clay containing iron and fired in an oxidising atmosphere 

will vary between red and brown-red. If, however, the iron is partly oxidised or fired 

in a reducing atmosphere, the surface of the vessel will have a grey, black or grey- 

black and dark-brown colour. Thus, grey-black, dark brown, grey and black colours 

on pottery surfaces could be the result of the presence of organic materials, iron 

compounds, or both. Consequently, it is rather difficult to say whether these colours 

on a ceramic are associated with iron or organic materials. 

In low-fired ceramics, however, iron is the major determinant of colour. 

Moreover, full oxidation of iron can be obtained right after total elimination of 

organic materials, while red colours, as a result of iron compounds in clay material, 

are visible at temperatures around 900°C and, of course, when adequate amounts of 

oxygen are present (Rice 1987: 334-336). 
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Quantity of iron compounds is also significant for the colouring of ceramic 

vessels. When there are no other factors involved, a quantity of iron compounds of 

1% will contribute a yellowish colour, a quantity of 1.5-3% will give a light brown or 

orange colour, and quantities of 3% and more, a red colour (Shepard 1976: 150). 

Quantity of iron compounds is important, but equally important is their distribution in 

the clay, which in turn is directly related to the fineness of the clay. In the case of a 

fine clay, its surface area is greater and finer-particled iron is required to cover this 

area (Rice 1987: 335). 

Iron compounds in the form of thick granules, such as magnetite, pyrite or 

other iron-rich minerals, will not affect the overall colour of a ceramic vessel in the 

same way as finer iron compounds evenly distributed will do, though the total 

quantity of iron compounds is the same in both cases. Other impacts of iron 

compounds on the colour of ceramics occur at higher temperatures (above 1000°C) 

and will not be examined here, as it is very difficult to reach such temperatures in an 

open fire. 

iii) other inclusions and impurities affecting colour of ceramics 

It is not only organic materials and iron compounds that have a significant 

effect on colouring of ceramic vessels, and may help in estimating firing conditions. 

Lime when found in large quantities may also contribute to the colour of pots. As 

described above (see 5.2.3. iv), calcium carbonate is transformed to lime (CaO), 

absorbing moisture from the environment, at relatively high temperatures, about 

NOT and above. This results in scaling of the surface and the creation of 

characteristic craters, which reflect firing at temperatures above 800°C. On the 

contrary, no evidence of such characteristics in lime-rich clays probably implies firing 

at lower temperatures than 800°C. 

Various others inclusions and impurities such as manganese, magnetite, 

sulphides, sulphates, etc., can be used as paints (in the case of manganese and 
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magnetite) or may contribute to forming a slip on the surface of the vessel (in the case 

of sulphides and sulphates). 
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6. Aims of this Research Project 

In the excavation of Late Neolithic Makriyalos, among other abundant finds, 

pottery was the most common. Ca 50 tons of pottery were found during the 

excavation of the site, the majority from Makriyalos I deposits as a result of the larger 

scale of excavation of this phase. Study of Makriyalos I pottery has investigated a 

variety of aspects of the ceramic assemblage such as the spatial distribution of pottery 

on the site, its use, style and technology, using methods including petrography, 

residue analysis, firing and re-firing experiments (Urem-Kotsou 2006). The study of 

production and consumption of the phase II pottery within Makriyalos and the 

exchange of this material over long distances was the focus of a PhD dissertation in 

the University of Sheffield by Elli Hitsiou (2003). This latter research was carried out 

on two spatial levels: firstly, intra-site study of the deposits within Makriyalos; and, 

secondly, inter-site comparison with the spatially disparate, contemporary pottery 

assemblages from Dimini in Thessaly, and Agrosykia and Giannitsa B in Macedonia. 

The pottery was studied macroscopically, to sort the material by shape, decoration and 
fabric, and microscopically by means of thin section petrography, to obtain 
information on technological aspects and provenance (Hitsiou 2003). 

The present study has several objectives. Firstly, this study will try to trace the 

social and functional role of the Makriyalos II pottery in terms of use, and sometimes 

abuse, the distribution of pottery related to or defining particular activity areas, and 

the discard of the ceramic assemblage. Secondly, using available information from 

other classes of material, this study will attempt to test, and perhaps refute or revise, 

the preliminary phasing of Makriyalos II into two subphases, the subphase of pit 
dwellings and the subphase of apsidal structures. The manufacture, use, distribution 

and discard of pottery in prehistoric societies are integrally bound up with complex 

relations between humans. It is the investigation of these complex relations and 

interactions between pots and people on the one hand, and between people, on the 

other hand, that is the ultimate aim of this study. 

This study has several advantages. First of all, the Makriyalos I and 

Makriyalos II assemblages are the richest undisturbed pottery groups for the Greek 
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Late Neolithic (Pappa and Besios 1999: 187). Secondly, the excavation covered a 

great part of the original extent of the site, affording the opportunity - rare in Greek 

archaeology - to study the Late Neolithic pottery in spatial context. 

The spatial organisation of Neolithic settlements is scarcely known, apart from 

Sesklo and Dimini - both tell sites and both excavated a century ago. Makriyalos 

offers the opportunity to explore the reflexive relationship between activity areas and 

pottery and also to investigate the contrasting social use of space on tell and flat- 

extended settlements. 

6.1 Methodology 

6.1.1 Sampling strategy 

Given the time available, the aims of the research, the large size of the pottery 

assemblage and the possibility of future additional investigation of the material under 

study, a sampling strategy was necessary. The aim of sampling is to achieve reliable 
inferences about a target population, in this case the pottery assemblage of Makriyalos 

II, from a subset of that population. Samples may be selected in a variety of different 

ways. Random sampling is the most unbiased way and allows the structuring and 

evaluation of archaeological inferences about the entire population, that is to say 

estimation of population parameters from sample statistics and testing of hypotheses 

about populations on the basis of the sample. Three different random sampling 

procedures may be distinguished: simple random sampling, stratified random 

sampling and clustered random sampling (Mueller 1975; Drennan 1996). 

Simple random sampling means the selection of the sample randomly from a 
table of random numbers with no further presuppositions. In the case of stratified 

random sampling, pre-existing knowledge of some specific characteristics of the 

target population contributes to the selection of the sample. For example, the target 

population of an archaeological survey might be all sites in a region. Previous 

observations of an association between prehistoric sites and specific environmental 

factors might be grounds for the selection of a bigger random sample of regions 

featuring these environmental factors, but a smaller sample of other areas. The 
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existence of clustered random sampling technique is widely questioned (Mueller 

1975), and therefore will not occupy us. Non-random systematic sampling has also 

attracted interest in archaeology, but it tends to be biased, with limited potential for 

archaeological inferences about the entire target population. 

In order to understand and interpret the social and functional role of pottery, 

the pottery assemblage must be analysed in terms of particular contexts of habitation 

episodes as revealed by excavation. Thus, our sample will be random, in order to 

reduce bias, but will be stratified, regarding of course the results of the excavation and 

the questions raised concerning certain spaces, areas or assemblages. 

The selection of a sample of the Makriyalos II pottery assemblage was 

affected by a number of factors. The methodology of excavation at Makriyalos was 

based on the'excavation unit, a more or less arbitrary unit variously corresponding to 

a single small feature, a single layer within a feature, an arbitrary 'spit' within a feature 

or layer, or a'spit' within part of a trench, depending on the experience of the 

excavator and the clarity of the stratigraphy. Consequently, the excavation unit was 

the basis of the ceramic sampling strategy. 

The excavation of Makriyalos II revealed a wealth of architectural and other 

features and, as noted above, a strict simple random sampling procedure might 

overlook or underrepresent pottery groups from certain architectural features of great 

importance. Excavation units were selected for analysis on the following criteria. 

First, excavation units thought to be disturbed by post-depositional erosion, etc., were 

excluded. Secondly, a representative sample was chosen of feature types, based on 

excavation information, for each part of the phase II settlement. Thirdly, the most 

informative layers from each feature were selected. To this end, a pilot project was 

conducted for two months to compare the basal and upper levels of selected pits. The 

aim of this study was to determine whether the basal layers of pits display greater 

functional variability in ceramics than the upper levels, which were potentially 

derived from later infilling, and whether there is a systematic difference between basal 

and upper levels in the quality of ceramic preservation. Fourthly, after initial rapid 

`scanning' to gain an overall picture of the assemblage, areas between pits were 
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sampled in order to see the relationship between pottery from the pits/other features, 

and from the spaces between them. The quantity of pottery selected for this last 

exercise was very small and did not exceed one plastic box (ca. 20 kg). Fifthly, the 

subsample selected on these stratified and judgmental criteria was further reduced by 

random sampling to achieve a realistic total subsample for analysis. 

Given the time limits of a three-year Ph. D., the total time available for 

recording the pottery assemblage of Makriyalos II was eighteen months. Previous 

experience of recording the pottery assemblage from Makriyalos I led to the decision 

that this time period was adequate to record and analyze a sample of ca. 80-100 boxes, 

from a total of ca. 400 boxes. 

Of the six excavation sectors, five were selected for sampling: B, A, H, O, I. 

The sixth sector, E, was not selected for sampling, because its layers contained a 

mixture of material from both Makriyalos I and II, greatly complicating interpretation. 

Sectors H and 0 were thoroughly and very carefully sampled under the procedures 

outlined above, as most features were found in these two sectors. Sector I received a 

lot of attention during the excavation, but the pottery gathered was small in quantity 

and almost completely abraded. Therefore, it was decided to take only a small sample 

from this area and to `scan' the rest of the pottery very quickly to see if there was 

anything of interest. The result of this `scanning' was not significant and the area 

received no further attention. 

Sectors B and A were at the eastern edge of the excavated area, limiting the 

potential for an adequate and detailed archaeological investigation. Sector B is located 

on the edge of the habitation area of Makriyalos II, while sector 0 is far from it. In 

addition, some of the features, like a pit in sector B that yielded a striking quantity of 

incised pottery, were excavated before the establishment of the excavation grid and, 

therefore, were not investigated systematically. The same is true for sector 0, where a 

few pits had a small amount of pottery, with the majority of this material belonging to 

the ̀ classical Dimini' category. Consequently, the value of these two sectors for study 

of the Makriyalos II pottery was restricted. Finally, a pit in the south-eastern part of 

the excavated area, outside the habitation area, which yielded pottery dated to the later 
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Late Neolithic, was again excavated unsystematically and was excluded from the 

sampling procedure. 

On the basis of these considerations, the sample selected from the Malriyalos 

II pottery assemblage was 473 excavation units that covered the entire settlement and 

almost all features. Besides these selected units, some additional units were added to 

the sample because they contained distinctive potsherds, collected separately during 

excavation. 

Regarding the total amount of pottery selected for analysis, the distinction 

between sample fraction and sample size, an issue that has received a lot of discussion 

in the literature, is important. For example, a sample fraction of 20% is small, when 

the target population is 50 sherds of pottery, while a sample fraction of 5% is 

adequate when the target population consists of 500,000 sherds. These units selected 

for the present study included 50,826 sherds, representing a sample large enough for 

statistical analysis and archaeological inferences about the target population of the 

Malriyalos II pottery assemblage. 

6.1.2 Recording the assemblage, stage I: recording of all sherds in selected 

excavation units 

The recording of the sherds took place in two stages. In the initial stage the 

following variables were recorded for each selected excavation unit: macroscopic 

assessment of the surface treatment, fabric and part of vessel of each sherd; attribution 

of each sherd to an open, closed or unknown shape; the total number and total weight 

of each of the preceding categories; the degree of post-depositional abrasion and the 

relative dimensions of the sherds; the number of individual sherds derived from the 

same pot; and, finally, the context-related information from the unit in order to 

understand the way pots were broken and dispersed. 

Surface treatment refers to all the procedures evident on a pot-sherd other than 

method(s) of construction and secondary forming processes, like coiling or slabbing, 

beating, cutting or scraping. Rice (1987: 136-138) and Rye (1981: 84-88) consider 
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these secondary processes as subsidiary actions which are responsible for the final 

result, but do not dramatically or decisively alter the shape or dimensions of the 

vessel. 

In this preliminary stage of recording, for sherds with well preserved surfaces, 

a distinction was drawn between decorated and undecorated sherds, as decorated 

sherds received more treatment and, consequently, their production demanded greater 

investment of time by the potter, than undecorated sherds. The undecorated sherds 

were further divided into polished, burnished and rough. The polished, burnished and 

rough groups were again subdivided in terms of both their type of surface treatment 

and firing environment (oxidising or reducing atmosphere; even or uneven firing), 

into Black burnished, Black-polished and Black rough; Brown-burnished, 

Brown-polished and Brown-rough; Red-burnished, Red-polished and Red-rough; 

Burnished or Polished covered with red plaster, Burnished or Polished or Rough 

with clouds (reflecting an anomaly in the firing process or accidental clouding from 

subsequent contact with the fuel); Burnished-whitish, a rare category with a whitish 

plaster covering the surface of the pot and a distinctive clay recipe; three categories of 

undecorated sherds which could be classified as either polished or burnished (with a 

strong preference for polished treatment), that is Black topped, Red-topped and Red 

plaster on a reducing surface (the last being a rare category recorded separately in 

order to understand how and when the red plaster was applied to the reducing 

surface). In addition, a few sherds of Bronze Age and Historical date were identified 

(fig. 6.1). 
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Undecorated sherds 

Polished Burnished Rough 

Black - Brown - Red - With clouds 

And 

Polished or Burnished with red plaster, Burnished-whitish, 

Black-topped, Red-topped, Red plaster on reducing surface, Bronze Age-Historical 

Figure 6.1 

The second general category, decorated sherds, includes not only painted 

sherds, but also sherds that have evidence of additive or subtractive processes or 

modifications of their surface condition other than simple polishing or burnishing. In 

this category were recorded Impressed sherds, Pattern-burnished sherds, sherds 

with Plastic decoration, Incised sherds, Channelled sherds, Painted and Incised 

`classical Dimini' sherds, Black polished and Red-polished sherds that reveal a 

yellowish paint in the lower part of the pot in various decorative motifs, Barbotine 

sherds, sherds Decorated with a shine and, finally, Other painted sherds, that were 

impossible to place in one of the above sub-categories and too rare to justify creation 

of a separate sub-category. 

The sub-category of Painted 'classical Dimini' sherds was further divided 

into four categories: sherds with the characteristic Brown-on-Cream painted 

decoration; sherds with Brown-on-brown painted decoration; sherds with Black-on- 

Red painted decoration; and sherds with polychrome decoration. The sub-category of 

Incised 'classical Dimini' was divided into two categories: simple incised ̀ classical 

Dimini' sherds and incised sherds with broad painted bands (fig. 6.2). 
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Decorated sherds 

Impr., Pat-bur., P1. -Dec., Incis., Clas. Dim., Bl. &Br. yel., Barb., Oth. Pain., Chan., Shin. 

Painted Incised 

Brown-on-cream, Brown-on-brown Simple, With broad painted bands 

Black-on-red, polychrome 

Figure 6.2 

A third general category of surface treatment includes sherds that are 

undiagnosed for various reasons, such as post-depositional abrasion, post-depositional 

encrustation or small size. Finally, for all sherds, the presence or absence was 

recorded of broken shell inclusions to examine the possibility that these inclusions 

were related to the use of pots for cooking. 

The macroscopic analysis of the fabric of each sherd was limited at this initial 

stage to the quantity of inclusions evident in section. In almost all cases, a small part 

of the potsherd was broken in order to facilitate examination of the section of the 

ceramic and to ensure secure conclusions about the texture of the fabric. The 

separation of sherds into Fine, Medium and Coarse, according to the quantity of 

inclusions, followed Mathew et al. (1991). Sherds with less than 5% of inclusions 

were defined as Fine, those with 5-20% as Medium and those with more than 20% as 

Coarse. The total weight of each category for each fabric, namely Fine, Medium and 

Coarse, was recorded. All the sherds from each of these categories were weighed in 

order to explore the relationship between the weight and number of fragments. 

As regards the part of vessel represented by each sherd, four main categories 

were distinguished: body, rim, base and handle; each of these was sub-divided by 

shape of vessel - open, closed or unknown. Carinated sherds were recorded together 

with the bodies. 
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The degree of post-depositional abrasion was measured in terms of the 

proportion of the surviving surface area preserved sufficiently to give adequate and 

safe information about the sherd or pot. This variable was recorded in increments of 

10 on a scale from 0 (surface entirely preserved) to 100 (surface wholly obscured). 

The dimension of the sherds was recorded as: small, medium or large, to provide a 

rough measure of the fragmentation of each contextual group of sherds. Sherds were 

not measured, as this would have been prohibitively time-consuming. Instead sherds 

were classified as small, medium or large relative to the size of vessel from which 

they were derived; the bigger the pot, the larger the sherds assigned to each size 

category. The size of vessel was of course difficult to determine for most sherds, but 

usually some estimate of size was possible and it was often possible to refine such 

estimates by taking account of information on shape, surface treatment and fabric; e. g. 

a black-polished sherd belonging to a bowl is easily identifiable and the dimensions of 

such bowls are fairly well known. Finally, the average fragment size class for each 

unit was estimated. 

The number of sherds derived from the same vessel was recorded as follows: 

actual/physical joins from the same unit; actual/physical joins between units; 

judgmental joins, within or between units, of sherds that, on the basis of such 

characteristics as fabric, shape, colour, decoration, etc., very probably belonged to the 

same pot. Unfortunately, there was limited time and space to search very thoroughly 

for joins either for every sherd or between many large units, each weighing up to 67 

kg. As a result, joins between units were usually limited to the small units; joins 

between bigger units were made only if a particularly distinctive sherd recalled 

another from a different unit. Consequently, this variable must be interpreted with due 

caution. 

Finally, in this initial stage a series of other information was of interest, that is 

information not necessary directly related to the pottery, but associated with the 

excavation unit, and consequently context-related. For example, the presence of burnt 

clay fragments, such as floor fragments, was recorded at this point. 
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6.1.3 Recording the assemblage, stage 2: detailed recording of selected sherds 

In the second stage of recording, all rims, handles, bases, carinated bodies, 

profiles and decorated sherds of each selected excavation unit were sorted out and 

recorded in more detail. The focus of the analysis here was not only the individual 

sherd, but also the pot this represented. Detailed recording was organised under five 

headings. Almost all variables in the recording sheet contained an Unknown cell, for 

sherds where the information was not available for reasons such as the small 

dimensions of the sherd or its abrasion. 

First, general information was recorded on: the category of pot represented in 

terms of surface treatment and firing environment; the part of the pot represented 

(rim, handle, body, base, carina or complete profile); the weight of the sherd or pot, 

and the number of sherds represented (if there was more than one sherd from the same 

pot). Colour was recorded in terms of Munsell value, but this will be interpreted with 

caution as values were taken using different books and under variable lighting for 

reasons beyond the control of the writer. 

Secondly, information was recorded on the construction of the pot or sherd, 

and on technological attributes, but not on building techniques. Macroscopic 

information on the quantity and type of inclusions was recorded to explore the way 

different fabrics were employed for different kinds of vessel, in other words to trace 

the intentions or `choices' of pot-makers for constructing and using pots. Ten general 

types of inclusions were distinguished: flakes of pottery or clay (0), mica (1), quartz 

(2), shell (3), limestone (4), sand (5), schist (6), organic materials, such as chaff (7), 

unrecognised stone (8) and gravel (9). It is almost certain that finer distinctions could 

be made, but not with the naked eye. The PhD dissertation of Elli Hitsiou (2003) is a 

detailed and thorough study of petrography and construction of Makriyalos H 

ceramics. 

To explore the firing environment, evidence was recorded for oxidising, 

reducing or mixed atmosphere and the location of such evidence on the inner or outer 

surface of the sherd. For sherds exhibiting `clouding', a distinction was made between 

`clouds' caused during firing, usually having a more or less black colour on a single 
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part of vessel, and those due to repeated use of the pot on a fire and, therefore, 

unrelated to firing environment, usually representing multiple tones of grey and black 

all over the pot or a great part of it. Similar evidence was recorded for the core of the 

sherds, to shed light on the way the pot was fired, the duration of exposure to fire and 

the speed of cooling of the pot and what this might mean for the final result. The basic 

core types were: oxidised, reduced, mixed and half-oxidised/half-reduced. The core in 

the section of sherds is not always uniform. So, these basic types were further 

distinguished as: uniform, two-coloured reduced, two-coloured oxidised, half- 

oxidised/half-reduced, three-coloured and multi-coloured. 

The detailed description of surface treatment was undertaken with the 

objective of understanding why particular surface treatments and wares were used for 

different vessels and uses, either as tableware or as cooking vessels. Often there is no 

clear distinction between secondary forming processes and surface treatments. When 

a pot is constructed with the coil or slab technique, it is very difficult to distinguish 

between trimming, scraping or smoothing used to remove wasteful residues of clay or 

to join different parts, and deliberate attempts to alter the appearance of the pot, by 

burnishing, polishing, roughening or pasting a film of red plaster on the surface, but 

not as decoration. 

This study attempts to identify and interpret only those examples of surface 

polishing, burnishing or roughening which result from the purposeful actions of 

potters. Low or medium coverage and sleekness of surface were attributed to 

burnishing, while high coverage and sleekness were attributed to polishing. A few 

sherds with high coverage and medium sleekness were attributed to burnishing. 

Thirdly, evidence was recorded for vessel shape and dimensions, and for the 

percentage of the circumference represented. Details of vessel types and, also, of the 

types of rims, handles and bases will be given in Chapter 7. As regards the dimensions 

of sherds, in the assemblage as a whole the majority of sherds covered an area of 

between 2 by 2 and 10 by 10 cm. As a result, four size categories were created to 

study and analyse the fragmentation of various ceramic categories: 
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i. < 2cm x 2cm 

ii. >_ 2cm x 2cm and < 5cm x 5cm 

iii. >_ 5cm x 5cm and < 10cm x 10cm 

iv. >_ 10cm x 10cm 

Fourthly, information was recorded on the degree and location of post- 

depositional damage to the sherd to further understanding of both the post- 

depositional history of the pot and how this has affected the evidence surviving today. 

Post-depositional damage and abrasion was measured on a three-point scale: high, 

medium and low, based on the percentage of the surface and decoration preserved, as 

well as the appearance of the sherd (e. g. worn edges), as in the first stage of recording. 

Fifthly, a more detailed record was made of decorative motifs to investigate 

possible spatial differences in the distribution of various styles. All the decorated 

categories described above were distinguished in this section, but the impressed 

category was subdivided again into Impressed and Dotted. This was necessary in 

order to differentiate between decoration with the finger and with a tool that makes 

small dots on the vessel surface, a distinction that was difficult to make at the first, 

general, stage of recording. 

This second stage of recording thus provided information on the use and 

function of individual pots or sherds, although divorced from the context of associated 

material that plays an important role in the final interpretation. In the final stage of 

analysis and study of the Makriyalos II pottery assemblage, the resulting data set will 

be explored with SPSS and Excel packages; contextual and spatial analysis will then 

be conducted using a GIS (Geographical Information System) programme. 
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7. Analysis of the data 

7.1 Quantitative overview of the data 

In the first place, it is useful to give some general quantitative data on the 

sample of Makriyalos II pottery selected for analysis and interpretation. From the total 

of almost 400 boxes of pottery uncovered in the excavation, 90 boxes (22.5%) were 

selected for recording and analysis. These boxes contained 473 excavation units, 

covering five excavation areas: B, 0, H, O and I. In addition, 103 feature sherds from 

other excavation units, selected during the excavation because they helped to 

understand the repertoire of shapes and decorative motifs of Makriyalos II, were 

included in the sample for study. 

The sample of 473 excavation units yielded 50,723 sherds, each of which was 

carefully examined for the initial phase of recording of the variables described in 

chapter 6.1.2. The total weight of these 50,723 sherds was 1,340,890 kg (mean sherd 

weight 26.4 g), while the extra 103 sherds weighed 22,035 kg. The material from the 

473 units comprised 17,575 coarse sherds (34.6% of the total sample by number) 

weighing 509,835 kg (38.0% of the total sample by weight), 23,556 medium sherds 

(46.4%) weighing 674,210 kg (50.3%) and 9,592 fine sherds (18.9%) weighing 

156,845 kg (11.7%). The 103 extra sherds comprised 30 coarse sherds weighing 8,919 

kg, 39 medium sherds weighing 6,979 kg and 34 fine sherds weighing 6,137 kg. 

From the total of 50,826 sherds, nearly one fifth or 9,337 sherds, were selected 

for detailed study and analysis. These sherds belonged to 8,123 cases, as some sherds 

were parts of the same pot. The total weight of these sherds was 377,739 kg (mean 

sherd weight 40.5 g). This selected material comprised: 2,486 coarse sherds (26.6% of 

the selected sample by number), representing 1,960 cases and weighing 140,416 kg 

(37.2% of the selected sample by weight); 3,140 medium sherds (33.6%), representing 

2,884 cases and weighing 154,903 kg (41.0%); and 3,711 fine sherds (39.7%), 

representing 3,279 cases and weighing 82,420 kg (21.8%). 
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As expected, given the criteria for selecting material for detailed study, 

selected sherds tend to be much larger than those in the assemblage as a whole and 

include much higher percentages (by weight and sherd count) of fine ware. 

Nonetheless, coarse, medium and fine wares are each well represented in both the 

whole and selected assemblages. 

7.2 Quantifying surface treatment 

The 50,723 sherds sampled for initial recording can be divided into the 

following categories on the basis of surface treatment: 

i) polished undecorated sherds number 3,586 sherds or 7.1% of the total (table 

7.1). More than half of these polished sherds exhibit a reduced firing 

environment and belong to the black-polished category; there is an almost 

equal representation of two other polished categories: polished with clouds 

and polished with red plaster. A significant number of sherds display an 

oxidising atmosphere and were classified as brown-polished or red-polished 

sherds. 

ii) burnished undecorated sherds are a big component of the Makriyalos II pottery 

assemblage, comprising 14,511 sherds or 28.6% of the total (table 7.1). The 

distribution of these burnished sherds among different firing environments and 

different conditions of use is dominated by black-burnished, brown-burnished 

and burnished with clouds. Red-burnished, burnished with red plaster and 

burnished-whitish are all rare (each<O. 1 %). 

iii) black-topped are fairly common, while red-topped sherds and red plaster on a 

reducing surface are rare (each<O. 1 %) (table 7.1). 

iv) the rough undecorated category includes 3,005 sherds or 5.9% of the total 

(table 7.1), dominated by brown-rough sherds fired in an oxidising 

atmosphere. Black-rough sherds, like the black-burnished category, are present 
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in small numbers. As with burnished sherds, rough sherds with clouding make 

up about one sixth of this category. 

v) decorated sherds make up 3,016 or 6.0% of the total (table 7.1). Of the various 

decorative categories: the red-on-black ̀ classical Dimini' group comprises 

1,664 sherds or 55.2% of the total; two other painted ̀ classical Dimini' 

categories, the brown-on-cream and brown-on-brown, contribute 239 or 7.9% 

of the total and 246 or 8.2% of the total sherds respectively, while the third, 

polychrome ̀ classical Dimini', is represented by 37 sherds or 1.2%; in 

addition, there are 40 or 1.3% incised `classical Dimini' sherds and 42 or 1.4% 

incised and painted with broad band. 

Other forms of incised decoration occur on 249 sherds, while impressed 

decoration is present on 128 potsherds, plastic decoration on 114 sherds, and 

channelled decoration on 20 sherds. Other forms of painted decoration (155 

sherds), black-polished with yellowish decoration (51 sherds), pattern- 

burnished decoration (10 sherds), barbotin (13 sherds) and red-polished with 

yellowish or whitish decoration (8 sherds) make up the remainder of this 

category. 

vi) a few sherds (141 sherds or 0.3%) in the sample of Makriyalos II pottery have 

been classified as post-Neolithic, with the majority dated to the Roman period 

(table 7.1). 

vii) half of the sample (51%) comprises sherds impossible to classify as one of the 

above categories in terms of surface treatment and decoration. 

7.3 Quantitative distribution of characteristic sherds 

8,123 characteristic cases (9,337 sherds) separated for further analysis present 

a wide variety of surface treatments (decorated and undecorated), firing environments 

and, sometimes, conditions of use: 
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i) the characteristic sherds, selected because they were particularly informative, 

could all be classified in terms of firing environment, but still only 61.3% 

could be assigned to one of the surface treatment categories distinguished 

previously (table 7.2). 

ii) among the latter, decorated sherds (table 7.2) are naturally more frequent in 

the characteristic sample (25.4%, as opposed to 6% in the larger sample), and 

among decorated sherds ̀classical' Dimini makes up a bigger proportion 

(71%, as opposed to 4.4% in the larger sample). 

iii) some less distinctive categories are less frequent in the characteristic sample 

(table 7.2). 

7.4 Sherd dimensions and fragmentation 

This section, and the following section on the post-depositional abrasion of 

Makriyalos II sherds, perhaps belong at a later stage of analysis, in terms of the chain 

operatoire of ceramics. High degrees of fragmentation and post-depositional abrasion, 

however, have dramatically influenced the precision and reliability of the observations 

made on the assemblage, and so must be considered f rst. 

Fragmentation of Makriyalos II sherds is high and this is true for both the total 

of recorded sherds and the characteristic sherds. This is reflected in the high 

proportion - almost 95% - of medium- and small-sized sherds found in the sample 

(tables 7.3 and 7.4). In addition, the number of whole pots is small - only 34 whole 

vessels have been found - while the rest of the sherds represent small or large 

fragments of pots that are in turn of varying complete size. 

A more detailed and informative picture emerges when the characteristic 

sherds are examined by the shape that they represent (table 7.5). Size of sherds from 

Makriyalos II is highly related to function and use of vessels, as well as to the way 

they were constructed (e. g. if they have thick walls and the kind of the fabric used), 

and their spatial context of deposition. Of course, method of recording has affected 
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this variable, because smaller fragments of decorated vessels were retained while 

coarse vessels were only kept where big pieces were found with information on vessel 

shape. 

Tableware pottery, such as various kinds of bowls including `classical Dimini' 

bowls, breaks more easily and the size of sherds found is small, as most such vessels 

have been constructed using a fine clay body and their walls are thin. By contrast, 

other categories of vessels, such as cooking and storage vessels, present lower 

fragmentation due to thicker walls and medium or coarse fabrics that give increased 

toughness to this kind of ceramics. Details on fragmentation for various shapes will be 

given below (see Chapter 8). Moreover, some units - especially in part of sector H and 

in pit 24 - have relatively high proportions of large sherds, while others present very 

fragmented and broken vessels. Detailed information on spatial differences of sherd 

fragmentation will be given below (see Chapter 9). At this point it suffices to note that 

vessel fragmentation is heavy and pervasive and, as a result, limits the potential for an 

integrated analysis of the ceramic assemblage. On a more positive note, the modal 

sherd size tends to correlate with overall vessel size: for example, miniature vessels 

and cups are dominated by the 5x5 size category, cooking vessels by 10 x 10 and 

pithos vessels alone are dominated by sherds in the largest size category. Small sherds 

from small vessels may provide a similar amount of information on overall shape, 

decoration, etc. as large sherds from large vessels. 

7.5 Post-depositional abrasion of Makriyalos II pottery assemblage 

Post-depositional abrasion of sherds in Makriyalos II is substantial and, as 

shown in table 7.6, the majority of units (about 80%) present a post-depositional 

abrasion that exceeds 60% and reaches up to 100%, meaning that a great part of the 

initial information of the sherds has been lost. Regarding characteristic sherds, degree 

of post-depositional abrasion, like fragmentation, is related to the shape, fabric and 

even surface treatment of vessels. In general, coarse and medium ware sherds exhibit 

more severe post-depositional abrasion (almost 70% with high degree) than fine 

sherds in which high degree of abrasion reaches around 50% and medium and low 
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degrees of abrasion are common (table 7.7). Fine tableware exhibits the lowest 

degrees of post-depositional abrasion, probably because the labour invested by 

potters, from careful selection of raw materials to extended polishing and firing, 

served to enhance the preservation of valuable information from these vessels (see 

Chapter 8). 

A factor that has strongly affected presentation of surfaces in the ceramic 

assemblage of Makriyalos II is location in space. Low levels of abrasion were found 

in part of sector H and in pit 24 (table 7.8, blue colour), where larger vessel fragments 

occurred, and some units in pit 24 (table 7.8, red colour) have the lowest degree of 

abrasion. The lower fragmentation and abrasion of material in these two areas may be 

attributed to the greater thickness of deposits, which perhaps protected the lower 

layers, especially from post-depositional disturbance. Other Makriyalos II deposits, 

including closed features (i. e. pits) are very shallow, resulting in the ̀ washing out' of 

sherds and increased abrasion. 

7.6 From the bottom up: prehistoric potters, clays, fire and pots 

In the past, archaeologists have often regarded the choices made by potters, 

from the selection and preparation of fabrics and raw materials to the finishing, firing 

and decoration of ceramic vessels, in normative terms, resulting in the classification 

of prehistoric pots into rigid typologies. It is now accepted that these choices were 

often highly variable, because they responded to a range of social, economic and 

symbolic constraints in different times and places. 

In what follows, an attempt will be made to reverse this process so that, 

instead of treating the pots from Makriyalos II as inviting analysis and interpretation 

under some pre-existing typology, the different steps applied by the potters will be 

followed. In other words, the vessels will be broken down into their primary 

components and the choices of potters will be traced, from the preparation of raw 

materials and use of different clay recipes to surface treatment, and from the firing of 

vessels in various environments to decoration before or after firing. 
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Each step will not be examined in isolation, because every choice by potters 

could demand alterations in subsequent stages of the building, forming or firing 

procedure. This is evident, for example, in the use of a clay recipe full of broken 

shells, that imposes limitations on surface treatment, because it is extremely difficult 

to achieve a very fine surface treatment with this particular fabric. This attempt begins 

with a simple description of the different steps and choices made in the process of 

making pots, followed by more detailed analysis of combinations and interactions of 

these choices. The only part of the process not examined is that of the building of the 

vessel, as this is thoroughly discussed elsewhere (Hitsiou 2003). 

7.7 Types of inclusions, fabrics and wares 

a) general observations and terminology 

The term clay body or clay paste, that will be widely used in this study, refers 

to the final clay mass that potters used to build clay products, which are permanently 

transformed by firing into ceramics. The clay body or clay paste included several 

materials, inclusions or minerals mixed with water. The clay body or clay paste, after 

the firing and transformation of clay to ceramics, is called a fabric, and refers to all 

characteristics, micro- or macroscopic, of the components, the structure and 

presentation of the ceramic material, except its surface treatment (Kotsakis 1983: 107; 

Rice 1987: 476). 

Macroscopic examination of sections of Makriyalos II sherds resulted in the 
following six general observations regarding types of inclusions and the composition 

of fabrics: 

1. Ten types of inclusions were identified: mica, quartz, schist, limestone, broken 

shells, sand, gravel, unidentified small stones, very small pottery fragments or clay 

pieces and organic materials or, to be more accurate, imprints of decayed organic 

materials (mostly cereal chaff). 



68 

2. Almost all sherds contained mica as a macroscopically visible inclusion. Where 

mica is absent from a fabric, this will be noted in the text; otherwise mica 

inclusions are the norm. 

3. In most of the cases where broken shell inclusions are apparent in coarse fabric 

sherds, shells are very numerous and often make up about half of the total mass of 

the potsherd, sometimes giving the impression that it is impossible to see in 

section anything but broken shells. There is much debate about the composition of 

clay including broken shells, as to whether there was a clay source naturally 

contained broken shells or whether the broken shells were added deliberately by 

the potter (Rice 1987). Although not directly of interest to this study, it may be 

noted that generally there are such natural sources of clay which could be used by 

the prehistoric potter to build ceramic vessels, but it is also evident that some pots 

contained very small quantities of broken shells, perhaps implying an abstraction 

process by the potter to achieve the final result. 

4. As regards sand inclusions, the predominant mineral of sand in clays is quartz, but 

other kinds of `sand' are possible, including the admixture of many minerals. Sand 

components are very small, however, and so are extremely difficult to recognise 

without the help of a microscope. Therefore in the present study, sand inclusions 

refer to a particle-size category (less than 1 mm) and not to a specific mineral, and 

will be considered as part of the same fabric together with quartz. This decision 

has some degree of risk, but was taken because most sand inclusions are indeed 

small particles of quartz and it would be misleading to create two different fabric 

groups, that may largely represent the same thing. 

5. Apart from mica, quartz, broken shell, limestone and sand, the remaining 

categories of inclusions are represented rarely in the sample: schist, imprints of 

decayed organic materials and unidentified stones are each represented in ca 0.3% 

of cases; gravel and tiny flakes of pottery or clay pieces in less than 0.1%. It is 

very difficult to determine whether the rarer inclusions were added deliberately by 

potters or occurred inside the original clay source in very small quantities. Only in 

the case of organic residues is it certain that the inclusions were added on purpose 
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by the potter. Where these rarer inclusions repeatedly occur in widely used fabrics 

or are associated with a particular shape or function of pot, this will be mentioned 

in the text; otherwise they are considered as ̀ noise' and not discussed further. 

b) fabrics of Makriyalos II sherds 

After thorough macroscopic examination of Malcriyalos II sherds, eight (8) 

major fabrics were identified (table 7.9), while a series of other combinations of 

inclusions are very rare: 

i) a mica fabric, of very pure clay, makes up one third of the sample. In a few 

cases, no mica was identified, but the defining feature of this fabric is the lack 

of other types of inclusion (F 1). 

ii) a broken shell fabric, where the primary and unique inclusion of the ceramic 

was broken shell in various quantities. This fabric makes up 21 % of the 

sample (F2). 

iii) a limestone fabric, where limestone was the basic and unique inclusion in the 

clay body (F3). 

iv) a fabric which includes broken shell and quartz-sand inclusions in various 

quantities. The predominance of broken shells is obvious in coarse wares, 

while in medium wares the two kinds of inclusions are often more equally 

represented and it is difficult to determine which predominates (F4). 

v) a fabric with quartz-sand and limestone in varying quantities, but with a 

preference for quartz-sand inclusions in the majority of cases (F5). 

vi) a fabric with broken shell and limestone inclusions in various quantities. The 

predominance of broken shells is again obvious in coarse wares, while in 

medium wares the two kinds of inclusions are sometimes evenly represented 
(F6). 


