Ceramic Neolithic Pottery in Cyprus – Origin, Technology and Possible Implications for Social Structure and Identity

Doron Boness, Joanne Clarke and Yuval Goren
Doron Boness (corresponding author) Laboratory for Comparative Microarchaeology, Department of Archaeology and Ancient Near Eastern Cultures, Tel Aviv University, tel. +972 3 6409664, doronbon@post.tau.ac.il
Joanne Clarke, Department of Art History and World Art Studies, University of East Anglia, Norwich, UK	Comment by Joanne Clarke: Probably need this
Yuval Goren, Laboratory for Comparative Microarchaeology, Department of Archaeology and Ancient Near Eastern Cultures, Tel Aviv University, tel. +972 3 6409664, ygoren@post.tau.ac.il


Abstract
This paper presents the results of a petrographic study conducted on a selection of 88 Cypriot Ceramic Neolithic vessels, originating at seven sites, which representing various geographic regions on the island. The study is aimed at determining their place of origin and disclosing details about the technology of their production. All the studied vessels wereare found to be locally- made on the island. There are, however, indications that there was restricted movement of ceramic vessels within defined regions in the island. In addition, a clear distinction between coarse ware and painted ware production technologies is also observed, reflecting island-wide shared technological traditions. However, even within these seemingly uniform technological traditions, regional variations can beare also observed. These observations support previous interpretations suggesting a division between ‘northern’ and ‘southern’ social groups on the island in the Ceramic Neolithic period.    
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1. Introduction
The Ceramic Neolithic period in Cyprus is dated to 4400-3900/3700 cal. BC (Clarke 2007, 20; but see Manning 2013, 521 for slightly earlier dates based on a single assay from Kantou-Koufovounos). The period emerges ‘fully developed’ after a radiocarbon gap of approximately 1000 years following the collapse of the Aceramic Neolithic. Settlements were located in well-defended positions, usually on coastal promontories or on hilltops in the foothills of the Troodos Mountains. Within the confines of local geography and topography, settlement layouts and subsistence practices were broadly similar across the island. Houses were free-standing mono-cellular constructions, 3-4 m in diameter, sometimes with internal partitions, attached annexes or subsidiary buildings. Fixtures and fittings included food producing installations, benches and bins. Hearths were located in one corner of the room, or slightly off center, and comprised a raised platform with a central ash pit. In many instances groups of conjoined houses were arranged around open spaces (Dikaios 1961; Peltenburg 1982).  Tool kits, personal items, pottery technology and morphology, were the same across the island, indicating shared social and technological knowledge. Within this homogeneous cultural milieu there existed one anomaly, noted first by Peltenburg (1978), and later by Stanley Price (1979, 1980); the contemporaneity of two completely different ceramic decorative traditions. In the north, west and east of the island the vast majority of painted pottery was decorated in Red-on-White designs. In the southern central region the majority of painted pottery was decorated in monochrome red, or in monochrome red, which was then combed with a multiple tool while still wet, leaving the pale clay to show through. (Fig. 1: 1-2, 4-11). 

Unlike contemporaneous mainland counterparts, early agricultural societies on Cyprus had not yet committed fully to an agricultural way of life and this has led to an ongoing debate about the degree of mobility of Cypriot society before the advent of the Early Bronze Age (see Webb and Frankel et al. 2009 for continued mobility into the Late Chalcolithic), and to the nature and composition of its economic base. Ceramic Neolithic society in Cyprus is commonly interpreted as having been relatively egalitarian, perhaps with limited social differentiation but with no evidence for craft specialization (Clarke 2001, 70-71; 2007, 38-40; Knapp 2013, 179-81 and 188-89; Steel 2004, 63-67; Wasse 2007). Whether it is these factors that contributed to the homogeneousness of the society, or some other culturally structured behaviour not yet fully understood, is uncertain. What is striking, however, is that the homogeneity of the Ceramic Neolithic period in Cyprus is at odds with contemporary society on the mainland, which displays marked regional variation within very small distances.

The emergence of pottery on Cyprus happened considerably later than in the northern and southern Levant (See Fig. 2, below). In the former, production of pottery is documented to c. 68900-6500 cal. BC (Akkermans and Schwartz 2003, 102) and in the latter -– to c. 8500/8400-78006500-5800 cal. BCP (Gopher 2012, 1532) (Akkermans and Schwartz 2003, 133, figure 4.2; Gopher 2012, 1532; Fig. 2). The late appearance of pottery on the island and the clear differences with the mainland, in technology, typology, decorative styles and techniques, has contributed to the debate over the degree of insularity that Cypriot communities may have experienced in prehistoric times (for a review of this debate, see Knapp 2013, 191-92; Wasse 2007, 61-63). Even so, evidence of contact with the mainland into the Ceramic Neolithic is still a point of debate, particularly in terms of learned behaviour (Clarke 2010; McCartney 2007). The radiocarbon gap between the Aceramic Neolithic and Ceramic Neolithic remains an enigma but some characteristics of subsistence practice, as well as elements of the artefact repertoire, demonstrate continuity across the two periods even in the absence of any hard archaeological evidence. In addition, absence of evidence for settlement continuity on the island does not mean that other modes of living, less detectable in the archaeological record, were not practiced in the period preceding the Ceramic Neolithic on Cyprus. 

The first pottery to appear on the island was Coarse Ware (CW) and Monochrome Burnished Ware (MBW) (Clarke 2007, 99-101; Peltenburg 1978; Watkins 1970). Homogeneity can be discerned in their outward appearance and technology. As far as can be understood from a modern perspective, no regional variations existed within each ware type. This initial period lasted about two hundred years (Watkins 1972), after which MBW production gradually decreased and was replaced by the production of painted wares. The transition was noted by Watkins (1970) who recorded red painted decoration on MBW pottery early in the ceramic sequence at Philia- Drakos A. CW production persisted across the island throughout the entire Ceramic Neolithic period. The distribution of painted wares was uniform all over the island, averaging c. 80-90% of each village assemblage (Clarke 2001, 68 and 72; 2003, 210-11; 2007, 91-109). There is, however, variation in the frequency distribution of different kinds of painted wares, and in some minor morphological details. In northern, western and eastern assemblages the dominant type of decoration is red paint on a self-slip (RW), whereas in the central southern region the dominant forms of decoration are combed design (Cb) and red monochrome painted (RMP). Across the island at all sites, low percentages (c. 5%) of the hybrid ware, painted-and-combed (PCb) have been recorded (see Fig. 4 3 for their spatial distribution across the island).	Comment by doron boness: Renumber figure numbers accordingly: Fig. 3 – Map, and Fig4 – tray pic

Ceramic technology from this period is simple, hand-made and coil-built. Mat impressions are often found on the undersides of CW bases. The painted wares consist mainly of large hemispherical bowls (often with spouts), small bowls, bottles/flasks, and holemouth jars. CW consists mainly of large, circular, flanged-based trays with U-shaped openings, and open holemouth jars. Trays with U-shaped openings average 50 cm in diameter, with bases less than 1 cm thick (Figs 1: 3, 34). It is possible that pottery was fired in domestic hearths, consistent with a household mode of production (Steel 2004, 74). 

The following is a more detailed description of the major ‘ware’ types traditionally recognised as comprising the ceramic repertoire for the Ceramic Neolithic period in Cyprus.

MBW (also known as ‘Cypro-DFBW’) – dark grey to black, highly burnished pottery of dark red-brown paste, without organic temper; or light grey to beige, highly burnished pottery of crumbly material with a thin layer of yellow, buff, to red slip, with organic temper (mainly chaff), similar to CW. The typological distinction between the types is clinal, as there are intermediate types in-between them (Clarke 2007, 99; Watkins 1970).
MBW, pink variant (also referred to as ‘Lipstick Ware’ in Clarke 1998) – bright red to pink-slipped and burnished variety of MBW (Clarke 1998, 352; Watkins 1970).
CW – coarse, soft and crumbly paste of dark colour, low fired, with no decoration, often with organic temper, sometimes with secondary burn marks (Baird 2005, 153-54; Clarke 2007, 99).  
CBW – Coarse Buff Ware recognised only at Vrysi (Peltenburg 1982). Relatively low-fired coarse fabric, firing to a pale ‘buff’ shade. Occurs in CW shapes.
RW – thick white or ‘self’- slipped pottery with various geometric patterns painted in red on its surface (Clarke 2007, 101; Dikaios 1961, 181).
Cb – pottery of light-coloured reddish clay, sometimes with an underlying layer of white slip, which was, later, painted with a thick layer of red. This was later combed with a sharp-edged tool, exposing the underlying light colour in different patterns (Clarke 2007, 102; Dikaios 1961, 172).
PCb – a method combining the last two mentioned above. This consists of painting over white or ‘self’- slip in the first technique, and later combing the red painted patterns themselves (Clarke 2007, 103; Dikaios 1961, 179). 
RMP – painting the pottery in thick red colour, often burnished. RMP combines Dikaios’ Red Slip and Red Lustrous wares (Clarke 2007, 102; Peltenburg 1978).

2. Goals
This study is primarily aimed at determining the provenance of selected Cypriot Neolithic pottery. Particularly, this study seeks to determine whether the various assemblages were produced locally where the sherds were collected or excavated, or whether they were produced elsewhere and transported around the island. It is hoped that tracking possible movement of ceramic wares will contribute to our understanding of settlement integration during this period. Ceramic petrography is particularly useful for this purpose and has already been applied in Cypriot archaeological studies of ceramic artefacts (e.g. Courtois 1986; Dikomitou 2010; Dikomitou-Eliadou 2013; Knappett et al. 2005; Renson et al. 2014; Vaughan 1989; 1991; 2003). The provenance question is framed, however, within the broader issue concerning the social, economic and ideological circumstances which facilitated the incorporation of pottery production and consumption into the social fabric on the island. This issue is tightly related to the debate around the degree to which Cypriot society remained insular in prehistoric times. Thus, another aim of this study is to evaluate the role of foreign contact, if any, in the emergence of this technology on the island. 

3. Method
Eighty-eight samples of pottery, dated to the Ceramic Neolithic of Cyprus, were selected for a petrographic study[footnoteRef:1]. These reflect the variety of pottery found on the island along the typological and technological lines detailed above. The pottery was classified along the lines of traditional Cypriot pottery typologies of this time span (see Dikaios and Stewart 1962). The sites from which these samples originate are representative of the different Cypriot geographic and topographic zones. The sites are as follows: Orga- Palialona (‘Orga’), Ayios Epiktitos- Vrysi (‘Vrysi’), Klepini- Troulli (‘Troulli’) – coastal sites from the Kyrenia range; Philia- Drakos A (‘Philia’), Dhali- Agridi (‘Dhali’) – from Northern and North Eastern circum-Troodos region, respectively; Khirokitia- Vounoi (‘Khirokitia’), Sotira- Teppes (‘Sotira’) from the southern circum-Troodos region (Fig. 5). Based on previous research on stylistic traditions of pottery assemblages (Clarke 2001; Peltenburg 1978; Stanley Price 1979, 1980), the coastal sites are referred to as ‘northern sites’ throughout this paper, whereas Sotira and Khirokitia as ‘southern sites’. Table 1 specifies the distribution of pottery samples by site: [1:  The authors would like to thank the Department of Antiquities, Cyprus for allowing the export of pottery samples, and which has enabled this study to be undertaken.] 



	Total
	Unidentified
	RMP
	PCb
	Cb
	RW
	MBW Pink Variant (Lipstick Ware)
	MBW
(Cypro-DFBW)
	CW
	Site

	10
	2
	3
	
	
	5
	
	
	
	Orga

	19
	4
	2
	
	
	13
	
	
	
	Troulli

	11
	2
	
	
	
	6
	
	
	3
	Vrysi


	24
	
	3
	2
	1
	6
	3
	7
	2
	Philia

	4
	
	
	
	
	
	
	4
	
	Dhali

	10
	
	3
	1
	3
	1
	
	
	2
	Khirokitia

	10
	
	3
	
	3
	2
	
	
	2
	Sotira



Table 1. Number of ceramic sherds examined in this study, sorted by site and ware types

In the laboratory, petrographic thin sections, 30 µm in thickness, were prepared of all samples according to the usual procedure for petrographic examinations. The thin-sections were then examined under a polarizing microscope (Motic BA300 Pol.) at magnifications ranging between 50x–400x, using Plain Polarized Light (PPL) and Crossed Polarized Light (XPL). The thin-sections were examined for the type of inclusions present in the fabric, as well as for the type of matrix (groundmass) from which the paste was prepared. Thin section descriptions adhered to standard protocols (e.g. Quinn 2013; Whitbread 1995). Interpretation of the results was supported by existing petrographic work conducted on mainly Bronze Age ceramic assemblages and on Cypriot geology.  
        
4. Results 
The results are presented in Appendix A. They specify the type of clay used to make the paste for each vessel, as well as the non-plastic components. The latter were sorted into four groups: calcareous sedimentary rocks and minerals (Ls-Tv), components of littoral formations (Ag-Am), igneous and metamorphic rocks and minerals (Px-Ep) and vegetal (Vg) (see Appendix A for a glossary of abbreviations). Three main petrographic groups were defined in this study: petrographic groups A, B and C. With rare exceptions, the first – pure clay with low or no calcareous content - was used for CW, MBW and MBW (pink variant), whereas the latter two – clay with high calcareous content - for the production of the painted wares – Cb, PCb, RMP and RW. In the accompanying table in Appendix A, these last two petrographic groups are classified as ‘marl’ and ‘calcareous clay’, respectively. The three major petrographic groups were further divided into petrographic sub-groups. 

4.1 Petrographic Group A
This petrographic group is characterized by a bright to dark reddish-tan groundmass in thin section, with varying percentages (1-10%) of subrounded to subangular silt, consisting of, predominantly, quartz grains. The groundmass clay particles exhibit strong birefringence and preferred optical orientation. The groundmass is clay-rich with relatively high contents of phylosilicates without any detectable calcareous content (Figs 6-7). In addition to the clay’s strong birefringence, the rare calcareous non-plastic inclusions are intact, exhibiting no signs of calcination, consistent with firing temperatures well below 750C (Quinn 2013, 191; Rice 1987, 87-104). 

4.1.1 Petrographic sub-Group A1 
Two CW sherds from Sotira are ascribed to this petro-fabric. This petro-fabric is characterized by the dominance of igneous and metamorphic constituents in the non-plastic components. The fabric is vughy, rich in irregular vughs and vesicles, and phantoms of coarse vegetal temper in the form of straight elongate plains with smooth walls. The matrix contains <1% aeolian silt, mainly of quartz, but accessory minerals are also present to a varying extent and consist of feldspars, epidote, biotite, chlorite, amphiboles and pyroxene, and relatively abundant serpentine. Rounded opaque iron oxide nodules are common in both thin sections. 

The coarse fraction is poorly sorted and contains rounded to sub-rounded inclusions measuring 0.2 mm-3 mm in length.  Rounded fragments of ‘greenschist facies’ altered dolerite clasts are common. They are holocrystalline and exhibit granular to felted texture (Fig. 6). Amphiboles in the form of banded and curved fibrous actinolite (often chloritized), pseudomorphs after pyroxene, are present within them and point to a metamorphic alteration of pyroxene (Gass et al. 1994: 22-23; Pantazis 1978: 107; Sylantyev et al. 2005: 35). Plagioclase laths and opaque minerals are also common in them. The former are often strained, rugged, saussuritized and sometimes partly altered to epidote.  Irregular anhedral quartz grains exhibiting undulose extinction are rare, and probably represent a secondary product of metamorphic processes (Gass et al. 1994: 22-23; Pantazis 1978: 107). In some instances serpentine, a metamorphic mineral, is also detected within them. Serpentine grains ranging from fine to coarse sand are particularly common within the non-plastic inclusions (Fig. 7). Metamorphic quartz grains measuring 0.3-1 mm are also common. They are angular to rounded and often polycrystalline, sometimes sutured. They are sometimes cloudy and exhibit undulose extinction under XPL, often rich in mineral inclusions, such as epidote, zoisite and opaque minerals. They are often associated with plagioclase (sometimes saussuritized) and pyroxene (sometimes partly altered to actinolite and chlorite), together with other metamorphic minerals, creating metamorphic acid rocks of fine to medium granular texture (Fig. 8). Thus metamorphic quartz is either derivative of altered acid rock fragments, or an alteration product of other minerals (Gass et al. 1994, 22-23; Pantazis 1978, 107). Crystals of orthopyroxene, clinopyroxene, hornblende, chlorite and biotite sometimes measuring up to 1 mm in length are also present, but less frequently (Figs 7-8). Argillaceous rock fragments (ARF’s) are occasionally present in the inclusions in the form of sub-angular to rounded mudstone fragments measuring 0.5-0.8 mm in length. Sub-angular fragments of serpentinite (Fig. 6) - sometimes silicified - and rounded quartzite fragments are rare in these fabrics. Also present are few calcareous sedimentary rock fragments, which constitute only a minor fraction of the inclusions.  	Comment by doron boness: Thisis the first time ARF is mentioned. 

4.1.2 Petrographic sub-group A2
In six CW and MBW sherds originating in the Khirokitia and Dhali assemblages (as well as one RMP sherd, probably a mistakenly assigned MBW sherd), the non-plastic inclusions are similar to the previous group, but silicified serpentine and metamorphic grains of quartzite dominate the coarse fraction (Figs 9-11). The latter contain quartz grains of highly variable sizes sutured to each other. The inclusions in the MBW Dhali assemblage are better sorted. Extensive quartzitic intergrowth is detected in the larger serpentine grains (Fig. 10). ARF’s exhibiting polygonal cracking of tan-grey to dark grey colours are common, and in one instance contain a few quartz silt grains (Fig. 11). Non-plastic inclusions similar to those in petro-fabric A1 are also present but they comprise only a minor fraction of the inclusions. In one Khirokitia sherd a 2 mm clast of aeolianite constituted by a skeletal fossil and supported by a matrix of sparitic calcite is detected. The clast is welded to a weathered basalt clast. Physically weathered and heavily altered serpentinized pillow basalts with diffuse borders and volcanic glass are rarely present.	Comment by doron boness: This is already the second time ARF is mentioned 

4.1.3 Petrographic sub-Group A3
The CW and some MBW sherds in the Philia assemblage is ascribed to this petro-fabric. This group is distinguished by abundant rounded ‘greenschist facies’ altered pillow basalt, and to a lesser extent dolerite fragments, in the non-plastic components (Figs 12-13). Actinolite and serpentine grains are not as common in the fabric and are of smaller sizes than in the A1 and A2 sub-groups.  The silt grains are more frequent, comprising 5-15% of the groundmass, and consist of mainly quartz, and to a lesser extent plagioclase, with accessory amphiboles, serpentine and pyroxene. The fabrics are vughy and are rich in irregular vughs and planar or elongate pores indicating phantoms of vegetal inclusions, oriented parallel to the sherds’ walls. Fabrics with less vegetal phantoms exhibit more massive structure. 
 
The non-plastic inclusions in the CW fabrics areis poorly sorted, measuring 0.1-3 mm. They are mostly rounded and weathered. Rounded altered pillow basalts, and to a lesser extent altered dolerites, are abundant in the temper (Figs 12-13). The basalt texture is fine ophitic. The pyroxene grains are altered to fibrous actinolite and chlorite, and the plagioclase laths are cloudy and heavily saussuritized and strained. Small secondary metamorphic anhedral quartz grains often exhibit an undulose extinction pattern and are often polycrystalline and rich in mineral inclusions. Serpentine grains and clay patches are also common within them. In a few cases the plagioclase laths are uniformly oriented (Fig. 13). Opaque minerals are also common in them. The silt fraction in the samples that are particularly rich in basalts, comprise 10-15% of the matrix and consist of basalt-derivative minerals. Other than fragments of altered basalt and dolerite, the non-plastic components are also rich in fine metamorphic quartz measuring 0.2-0.8 mm, often polycrystalline, sometimes quartzitic, rich in inclusions and exhibiting an undulose extinction pattern. Heavily saussuritized and strained feldspars are also frequent. Grains of metamorphic minerals consist of serpentine and aggregates of granular epidote, amphiboles (mainly actinolite) and rare andalusite. Few fine olivine, orthopyroxene and cliopyroxene, and biotite grains are also present sporadically. Larger pyroxene grains measuring 0.2-0.4 mm in length are rarely present. There is an apparent homogeneity in mineral type in these fabrics, which are marked by the abundance of basalt - and to a lesser extent, dolerite – coarse inclusions and silt-size minerals derived from these weathered rocks, situated on a continuum from coarse to very fine silt-size particles (Figs 12-13). In addition, the mineral constituents of the basalts are partly weathered into clay. These point to soil formed in-situ on top of a basalt formation. Most probably, raw material was collected as is, from the slopes of the Troodos ophiolite and from the drainage basins at its foothills. Two RMP sherds were also assigned to this petro-fabric group. These could be mistakenly assigned MBW sherds. 

4.1.4 Petrographic sub-Group A4
This petro-fabric is similar to the A3 sub-group, but the non-plastic components are better sorted and finer, ranging between 0.2-0.4 mm in size. Unlike the previous sub-group, however, these sherds were fired in a reducing atmosphere. They are mostly dark red/brown to opaque and, tend to be optically inactive, save for limited zones where the matrices are similar to those of the CW ones (Figs 14-15). Out of seven MBW sherds originating in the Philia assemblage, four are ascribed to this group.

4.2 Petrographic Group B
This category is distinguished by the abundant presence of rounded calcareous clasts throughout the fabric and a clay matrix of a brighter shade (yellowish-tan to tan) with high calcareous content, highly homogeneous, exhibiting a crystallitic b-fabric with no preferred optical orientation. Foraminifers are abundant in these matrices (Figs 16-18). Orange clay bodies are also frequent within them. The presence of sedimentary rock fragments as non-plastic components dominates these fabrics, as opposed to the Group A petro-fabrics. The fabrics are mostly vughy, with frequent irregular vughs, vesicles and elongate plains with smooth walls, indicating phantoms of burnt coarse vegetal inclusions. The latter are often oriented parallel to the sherds’ walls. The non-plastic calcareous inclusions exhibit no indication of calcination, consistent with firing temperatures well below 750°c (Quinn 2013, 191; Rice 1987, 87-104). About 50% of the painted ware sherds originating in the Khirokitia and Sotira assemblages are ascribed to this group, as well as one MBW sherd from Dhali, perhaps mistakenly assigned RMP sherd. 


4.2.1 Petrographic sub-group B1
Four of the Sotira painted sherds are assigned to this petro-fabric (Figs 16-17). The inclusions in the fabric are moderately to poorly -sorted, reaching 2.5 mm at times. The non-plastic inclusions are mostly dominated by rounded limestone and few travertine clasts. Accessory igneous and metamorphic rock fragments are also present. These include few dolerite clasts measuring up to 1 mm in diameter; few metamorphic holocrystalline granular acid rock fragments composed of metamorphic quartz associated with epidote, actinolite, chlorite and heavily saussuritized plagioclase, and uralite (actinolite) microgabbros. Accessory minerals consist of opaque minerals, epidote and garnet. While some fabrics are made of marl with mostly calcareous inclusions, others have a marl groundmass with more than 15% igneous and metamorphic inclusions.
 
4.2.2 Petrographic sub-group B2
Four painted sherds from Khirokitia and one painted sherd from Sotira are assigned to this petro-fabric (Fig. 18). The non-plastic inclusions in this fabric are dominated by rounded calcareous clasts with frequent travertine fragments. In a few Khirokitia sherds aeolianite fragments are also present. Sub-angular sand grains of metamorphic quartz exhibiting undulose extinction, and angular to rounded quartzite measuring 0.4-1.8 mm are also common. The latter contain minerals such as epidote, biotite and serpentine. Angular to rounded sandstone fragments are also detected. The quartz sand grains are often strained, exhibiting an undulose extinction pattern, but are not always sutured and sometimes cemented by iron oxides. Rare presence of rounded silicified serpentinite, radiolarian mudstone (Fig. 18) and radiolarian chert fragments are also noted. Altered pillow basalts and dolerites comprise a minor fraction of the non-plastic inclusions. Similarly to the previous petro-fabric – B1 – the ratio between the calcareous rock fragments and the other constituents is variable.

4.2.3 Petrographic Group B3
Painted sherds originating in assemblages at Philia and the northern coastal sites – Orga and some from Troulli - were assigned to this group (Figs 19-20), as well as a few from the Vrysi assemblage, including one CBW sherd. The fabric is highly vughy, rich in irregular vughs and vesicles usually oriented parallel to the sherds’ walls. In contrast to the three previous petro-fabrics, however, fine phantoms of vegetal inclusions were not identified, but lithic inclusions are considerably more abundant. Silt is either absent or present in negligible amounts. Foraminifers are common to abundant in the marl-based Orga samples (Fig. 19), but are considerably less dominant in the Troulli fabrics where they are less frequent and smaller in size. The inclusions in the Orga fabrics are poorly to moderately sorted, but the RW fabrics from Troulli are better sorted and exhibit a more massive structure. Inclusion size may reach up to 3 mm in length at times. The inclusions are dominated by rounded clasts of calcareous sedimentary rock fragments and by fragments of littoral terrace deposits, such as aeolianites, amphiroae, algae and mollusks (Figs. 19-20). Angular quartz, sometimes metamorphic, is also common and could derive from quartz geode. Rare igneous and metamorphic lithics are also present. The fabrics of the painted wares originating at Philia are highly variable, exhibiting the various characteristics identified at the coastal assemblages. A few of them, however, are composed ofby marl pastes with no inclusions originating in littoral terrace deposits. 

4.3 Petrographic Group C
The category is distinguished by its reddish-tan colour, exhibiting a crystallitic b-fabric under XPL. The groundmass is not as homogeneous as in Group B, and the clay exhibits weak preferred optical orientation in limited domains. Foraminifers are less dominant - both in size and frequency- than in the Group B fabrics (Figs 21-23).  

4.3.1 Petrographic sub-group C1
Three sherds originating in the Sotira and three in the Khirokitia assemblages are ascribed to this sub-group. They are made of impure clay with some calcareous content, exhibiting a crystallitic b-fabric and containing few foraminifers. Heavily altered pillow basalts measuring up to 1 mm in diameter, sometimes bearing metamorphic quartz exhibiting an undulose extinction pattern, are dominatent. Their texture is ophitic, as the plagioclase laths are often enclosed within red clay (Figs 21-23). Quartzite fragments are frequent and sub-angular quartzitic sandstone and rounded quartz geode fragments are occasionally present (Figs 21-22). Altered igneous basic and acid rocks and their mineral constituents are also present among the non-plastic inclusions. ARF’s, often exhibiting polygonal cracking, are common, and a few volcanic glass fragments are also present. Rounded calcareous clasts comprise a minor component of the non-plastic inclusions.

4.3.2 Petrographic sub-groups C2
The non-plastic components are similar in size, sorting and character to those described for petro-fabric B3. This petro-fabric was identified in the Vrysi assemblage, including two CW and CBW sherds, as well as in some of the Philia and Troulli assemblages. 

5. Discussion

5.1 Provenance

The results of this study demonstrate clear island-wide preferences for the use of pure clay material (group A) for CW, MBW and MBW (Pink Variant) pastes, and clay rich in calcareous content (groups B and C) for the painted ware pastes. The non-plastic components in the former are rich in igneous and metamorphic rock fragments and minerals, with deliberately added vegetal temper. Two different sources for their production were identified in this study: in the southern assemblages, the non-plastic inclusions consist of lightly altered basalts and dolerites (e.g. ‘greenschist facies’), altered quartz-bearing acid rocks, serpentinite (often silicified), serpentine, ARFs and a few calcareous sedimentary elements functioning as temper; in the northern assemblage from Philia, the non-plastic inclusions are dominated by altered basalts and intrusive rock fragments and their mineral constituents functioning as temper.

The first two petrographic groups - A1 and A2 – are ascribed to the two southern sites and Dhali. They are interpreted here as originating in the southeast area of the Troodos ophiolite, in the Khirokitia-Kalavasos region, encompassing the southern Troodos, the Southern Troodos Transform Fault Zone (STTFZ), and the anti Troodos plate lithology. Outcrops of ‘greenschist facies’ altered sheeted dykes and pillow basalts are common (Gass et al. 1994, 23, 51-54; Pantazis 1978, 107), and high-level (varitextured) gabbro, quartz-gabbro and plagiogranite outcrops are also extensive here (Gass et al. 1994, 22, Geological Map of the Transform Fault Zone, Cyprus, Sheet 2; Pantazis 1978, Geological Map of the Pharmakas-Kalvasos Area). These are hydrothermally altered (Gass et al. 1994, 22 and 46-51; Pantazis 1978, 99-105).  The inclusions in the A1 petro-fabric sub-group are dominated by detrital fragments which correspond to this lithology. The larger orthopyroxene and clinopyroxene grains may derive from pyroxenites and other coarser ultramafic and mafic rock outcrops, which are exposed in the area (Gass et al. 1994, 31-32, 38-48; Pantazis 1978, 93-100). Altered ultramafic rocks, some of which are serpentinized, are also prevalent here (Gass et al. 1994, 38-42, Geological Map of the Transform Fault Zone, Cyprus, Sheet 2; Pantazis 1978, 128-130; Geological Map of the Pharmakas-Kalvasos Area). The Moni Mélange (for a generalized geological map of the island see Fig. 5) is particularly indicated in the A2 petro-fabric sub-group by the presence of silicified serpentinite, and to a lesser extent in the A1 sub-group (Gass et al. 1994, 111-13; Pantazis 1978, 42-44, 128-30; Vaughan 1989, 78-79). Also abundant in both sub-group fabrics are serpentine grains of various sizes. Vaughan’s petrographic study of Bronze Age Cypriot Base Ring Ware demonstrated that ARFs are common in this area (Vaughan 1989: 79; 1991: 358). The occasional chert fragments (rarely radiolarian) and the aeolianite-igneous clast from Khirokitia may be attributed to the Perapedhi formation, the Moni Mélange and supra-ophiolite sediments widely occurring in the region (Gass et al. 1994, 76, 111 and 115-23; Sylantyev et al. 2005, 41-46; Vaughan 1991, 358).  Therefore, the provenance of these fabrics should be situated in the contact zone between the Moni Mélange and the overlying supra-ophiolite sediment sequence, where detrital clasts of altered basalts and dolerites, hydrothermally altered quartz-bearing igneous rocks and ultramafic rocks are present. According to the available geological maps and relevant literature, this combination should be found in the eastern region of the STTFZ, in the region of Kalavasos and c. 15 km to its east. The particular combination of non-plastic inclusions identified in this study isare similar (but not identical) to Vaughan’s petrographic studies of Base Ring Ware in this region (Vaughan 1989, 80; 1991, 358-359). Vaughn identified the clay in her study as the autochthonous pure clays of the Kannaviou formation, with rare contributions of the Moni Mélange and supra-ophiolite sediments to the inclusions. Petro-fabrics A1 and A2 are related to each other but are not identical; whether their raw materials were acquired at the same place is unclear. However, we suggest broadly the same region of origin for both petro-fabrics.  Of the three sites, only Khirokitia is situated in the south-eastern part of the island. Sotira and Dhali are located over 10 km further west and further east, respectively, from this region (Fig. 5). Therefore, raw material used in the production of only the Khirokitia CW/MBW assemblage should unequivocally be considered as locally -available. Although not included in the petrographic study, Ceramic Neolithic sites in the Kalavasos region have produced pottery made from what appears to be a clay similar to the Khirokitia RMP fabric. At Kalavasos-Yirtomylos and Kalavasos-Zoulofdidhes Zoulofdidhes (Todd 2004, 114-115) the predominant fabric appears on visual analysis with a 10x magnifying glass to be made from a hard, gritty dark red-brown to purple-brown fabric, identical to the Khirokitia fabric. 	Comment by doron boness: This is the first time STTFZ is mentioned; we nevertheless forgot “southern”	Comment by doron boness: This is already the second time STTFZ is mentioned

The third and fourth petrographic groups – A3 and A4 - are ascribed only to the assemblages originating at Philia. Altered pillow basalts and dolerites and microgabbros belonging to the Troodos diabase, basal, and lower pillow lavas groups are documented at the northern margins of the Troodos ophiolite, including in areas which are situated about 10 km south of Philia (Fig. 5) (Carr and Bear 1960, 29-36; Geological Map of the Peristerona-Lagoudhera Area ; Wilson and Ingham 1959, 48-67). Rare larger pyroxene grains may have derived from the more mafic rock series situated further inland. The results of the petrographic study of the Philia pure clay-based assemblage point to this region where the raw material originated, about 10-15 km south of the site, at the northern foothills of the Troodos ophiolite. Here, soils are formed on top of the local basalts, together with some detrital inclusions from the dolerite and the more mafic rock series further inland. As mentioned earlier, the clay matrix is related to the weathered basaltic inclusions and their mineral constituents. Thus, raw material was used as is, with some deliberate sorting of the MBW pastes. Further support for this hypothesis may be found in the rare presence of calcareous rock fragments probably originating in the Pakhna formation exposed intermittently at the edges of the pillow lava series. Preference for the use of soils situated at the Troodos’ foothills in pottery production in ancient and modern times is well -documented (Goren et al. 2004, 60-62 and references therein; Vaughan 2003, 212-13). Another emerging technological pattern in pure clay-based pottery production is the finer, better-sorted MBW fabrics than those of the CW ones. This pattern is clearly visible in the Philia assemblage, and is supported by the evidence from the MBW sherds from Dhali.

SherdsPottery assigned to petrographic group B were identified in the southern painted ware assemblages originating at Sotira, Khirokitia and in one MBW sherd from Dhali – perhaps a mistakenly assigned RMP sherd. Outcrops of geological marl formations, namely Lefkara and Pakhna, are exposed in the circum-Troodos area and on the Kyrenia range (Fig. 5) (Constantinou 1995; Gass et al. 1994, Geological Map of the Transform Fault Zone, Cyprus, Sheet 2; Pantazis 1978, Geological Map of the Pharmakas-Kalvasos Area).  Both the Lefkara and the Pakhna formations contain marl and calcareous sedimentary rock facies (Gass et al. 1994, 116-23). Based on previous petrographic studies of ceramic assemblages in this region (Goren et al. 2004, 50-51; Vaughan 1991, 351, 358; 2003, 214-216), the marl is identified in this study as deriving from the Pakhna formation. Rounded detrital inclusions of this type in the two southern assemblages and Dhali are considerably more dominant than in the pure clay assemblages, which are poorer in carbonate content. The igneous and metamorphic lithics in the B1 petro-fabric originating at Sotira are similar to those described in the A1 fabrics, and their mineralogical composition bears affinities to them, with some notable differences. The marl-based assemblages are poorer in serpentinite fragments and quartzite. Vaughan’s petrographic study of three painted sherds from Sotira (Vaughan 2003, 214-15) attributed similar fabrics to the immediate vicinity of the site. These fabrics were identified as produced of Pakhna marls with ophiolitic impurities transported over the younger sediments. Following the same logic, four decorated ware sherds from Sotira assigned to the B1 group out of five assigned to the B group overall, should be considered as locally available. 

The provenance of both B2 and C1 petro-fabrics are assigned to the Khirokitia-Kalavasos region, particularly to the Moni Mélange and the Perapedhi Formation (Fig. 5). All the Khirokitia and some of the Sotira painted sherds are ascribed to these petro-fabrics. The non-plastic inclusions in these petro-fabrics are dominated by weathered and altered basalts and quartzite fragments. Also present are lithic clasts of ophiolitic origin (see discussion above), such as lightly altered dolerites, altered acid rocks, and minerals, which derive from this lithology. Also present in some of the sherds are ARFs, radiolarian chert fragments, radiolarian mudstone and silicified serpentinite.  Outcrops of silicified serpentinite are exposed in the Moni Mélange (see discussion above) and radiolarian chert and mudstone in the Perapedhi Formation and the Moni Mélange (Gass et al. 1994, 109-111) in the STTFZ. Of special importance are metamorphosed basalts. The upper pillow lavas series and the STTFZ lavas in this region consist of altered basalt, basaltic andesites and andesites and their outcrops are exposed throughout (Gass et al. 1994, 23-24, 57-60, Geological Map of the Transform Fault Zone, Cyprus, Sheet 2; Pantazis 1978, Geological Map of the Pharmakas-Kalvasos Area). The basalts detected in these thin sections are altered and weathered to clay to varying extent, and many bear grains of metamorphic quartz. Similarly altered basalts were identified in previous petrographic studies in this region (Goren et al. 2004, 49; Vaughan 1989, 80). Petro-fabrics similar to C1 were previously described in petrographic studies of Bronze Age ceramics and tablets (Goren et al. 2004, 48-62; Vaughan 1989, 78-81; 1991, 358) and were assigned to the contact zone between marl formation and soil formed on top of detrital/colluvial igneous and metamorphic rocks in the region of Kalavasos.  The combination of marl formations (Lefkara and Pakhna), weathered lava outcrops and Moni Mélange is common in the STTFZ in general and in Kalavasos-Ayios Dhimitrios vicinity in particular (Constantinou 1995; Gass et al. 1994, Geological Map of the Transform Fault Zone, Cyprus, Sheet 2). The provenance of the B2 petro-fabric assigned to some of the Khirokitia painted wares and to one Sotira painted sherd is also interpreted here as originating in this region, as Pakhna marl is also abundantly available here. Thus, raw material of all the painted wares from Khirokitia is interpreted here as locally available, whereas four painted sherds from Sotira as non-locally available.

Amongst the painted wares from Philia, Orga, Troulli and Vrysi, the coarse fraction is dominated by inclusions originating in littoral terrace deposits and by calcareous clasts. Raw material provenance indicates sources of littoral deposits for non-plastic inclusions. Littoral terrace deposits are widely exposed along the northern Cypriot coast, thus preventing the assignment of particular regions along the coast as raw material resources at each coastal site. However, the minor presence of igneous material as temper in Troulli and Vrysi marl and calcareous clay-based assemblages may be explained by their location at the foothills of the Kyrenia range and may originate in the Lapithos formation. Geological marl formations are available in the form of limited outcrops of Pakhna formation in the vicinity of Orga, or in other more extensive geological marl formations along the Kyrenia terrain, such as in the Kythrea formation (Constantinou 1995; Moore 1976: 28-37). In fact, the B3 and the C2 petro-fabrics are highly variable among the northern sites. The groundmass in the Orga B3 petro-fabrics isare similar to those from Vrysi but different from the Troulli petro-fabrics. However, the raw material used for RW at Orga is consistent in all the examined sherds from this site –10 sherds altogether - and is thus interpreted here as locally available. The C2 fabrics in both the Troulli and Vrysi decorated ware assemblages are varied and their sources are unidentifiable. The majority of the RW Philia sherds, on the other hand, were not locally available. Coastal components are found in most thin sections of the Philia assemblage located about 15 km to the south, and Philia fabrics reflect the various fabrics of the coastal RW assemblages. It should also be noted, that apart from two samples of CBW and one sample of CW from Vrysi, no CW sherds from northern sites were sampled and examined in this study.. The fabrics of one CW sherd and one CBW sherd are classified as belonging to the C2 petro-fabric sub-group, and one CBW sherd as B3. The high calcareous content in the sherds’ pastes and the lack of vegetal inclusions in these sherds is in sharp contrast to CW and MBW sherds examined in this study, originating at the southern sites, Dhali and Philia. MBW, on the other hand, is generally not found at northern coastal sites.

Determining whether ceramic vessels were made locally or non-locally requires working with a model that provides us with a set of basic assumptions underlying such an analysis. Based on documented ethnographic and historical cases, Arnold (1985, 38-57) argues that clay can be brought to the site of production from distances ranging from 1 km to 50 km, whereas preferred distances are within a 1 km to 10 km range, depending on the available transport technology, topography, degree of craft specialization and availability of raw materials. Preferred distances from temper sources are considerably smaller, ranging up to 3 km from the site of production (Miksa and Heidke 1995, 134; for a detailed discussion on the definition of ‘local’ pottery production, see Goren et al. 2004, 6-7). Following this model, in close to 100% of the CW, MBW and painted wares originating at Philia, raw material used to make the vessels was acquired at distances greater than 10 km, and therefore should be considered as non-locally procured and perhaps non-locally produced. This pattern is also indicated by the CW and CBW from Vrysi. At least as far as Vrysi is concerned, importation of specialized pottery was previously suggested (Peltenburg 1982, 86). The petro-fabrics of the painted ware assemblages in the northern sites are highly varied and from unidentified sources. Considering that raw material for temper was abundant, and that Pakhna marl outcrops are limited north of the Troodos ophiolite, it might be that each coastal settlement had its own preferences in choosing local raw material for paste, but in addition to this, vessels were transported among the northern sites quite extensively. 

Further south, sherds of non-local origin were found at Sotira (two CW sherds and 50% of the painted sherds) and at Dhali (three MBW sherds), although the number of studied sherds originating at the latter site is rather limited.  Although the raw material for some of the painted sherds from Sotira could have been quarried in the vicinity of the site, it is clear that raw material sources were sometimes quarried and –following our model – also produced at remote locales. If this is true, then two pure clay-based CW / MBW production centres are identified in this study: one or two in the Kalavasos-Khirokitia region in the south, and another in the northern foothills of the Troodos. In contrast there is evidence to suggest that decorated wares were more locally produced, as has been observed in the coastal assemblages, and perhaps some of the Philia and the Sotira assemblages, although decorated wares made from calcareous clays and marls were probably moving around within the southern and northern regions quite extensively. 

Having said this, the model presented here should be taken with some caution. The CW vessels, for example, are highly friable and fragile, and are of significant size, which would have made them difficult to transport over distances. Another possibility therefore, at least as far as the CW is concerned, is that the raw material was collected 10-15 km away from where the sherds were found, and brought back to the village where they were locally produced. That said, we should bear in mind that raw material for ceramic production is quite heavy and its transportation over long distances requires considerable expenditure of energy and investment of labour. 


Table 2 summarizes the distribution of the various fabrics across the assemblages. Three RMP sherds from Khirokitia and Philia were assigned to petrographic group A. These three sherds could be mistakenly assigned MBW sherds. In addition, one MBW sherd from Dhali was assigned to petrographic group B. Finally, CW and CBW - originating in Vrysi only - were also found to have been made of clays rich in calcareous content. These rare exceptions are marked with an asterisks in Table 2.

	Site
	CW
	MBW
	MBW (pink variant)/’Lipstick Ware’
	Painted Wares

	Sotira
	A1;  N=2, non-local
	-
	-
	B1; N=4, local
B2 ; N=1, non-local
C1; N=3, non-local

	Khirokitia
	A2; N=2, local
	-
	-
	B2; N=4, local
A2*; N=1, local C1; N=3, local

	Dhali
	-
	A2; N=3, non-local 
B1; N=1, undetermined
	-
	

	Philia
	A3; N=2, non-local
	A3 and A4;  N=7, non-local
	A3; N=3, non-local
	B3; N=6, non-local
C2; N=4, at least 1 non-local
A3*; N=2, non-local

	Orga 
	-
	-
	-
	B3; N=10, undetermined coastal origin, probably local

	Troulli
	-
	-
	-
	B3 and C2; N=19, undetermined coastal origin, at least some are local

	Vrysi
	CW  - C2*; N=1
CBW – B3* and C2*; N=2, undetermined coastal origin
	-
	-
	C2; N=6
undetermined coastal origin, at least some are local
B3; N=2 
possibly originating in the vicinity of Orga, non local


Table 2. Distribution of petrofabrics, sorted by site and ware type


5.2 Social, economic and historical circumstances of Cypriot pottery production  

While CW continued to be produced throughout the Ceramic Neolithic period in Cyprus, MBW was gradually replaced by painted pottery (Watkins 1972). Our results demonstrate the deliberate use of clay rich in calcareous content for the production of RW, Cb, PCb and RMP. This paste produces clay of whitish to light reddish hues after firing. It seems that this material facilitated the vessels’ surface treatment, such as painting and combing, by creating contrast between the painted and/or combed patterns, and the lighter background. Support for this hypothesis could be found in modern ethnographic examples from Cyprus, although the application of ethnographic examples, especially those of modern Western societies onto prehistoric entities should be regarded with caution. Ionas (1998) demonstrates how pottery in modern Cyprus varied in its use of raw materials. Villages located in the Troodos area used the locally available dark reddish clay for ‘utilitarian’ purposes (Ionas 1998, 109-10), whereas urban production centres on the coasts used the locally available light clay (marls) in the production of ‘decorative’ ware (Ionas 1998, 133, 141-42). The type of decoration varied accordingly: Lapithos-type pottery from the northern coast was decorated with painting and glazing (Ionas 1998, 142), whereas village pottery was decorated in other techniques, including combing (Ionas 1998, 117-19). No painting was applied onto the dark red clay ceramics from the inland, where similar raw material for paste was used as that during the Ceramic Neolithicproduced of the same clays as in the Ceramic Neolithic CW and MBW production at the southern sites.. 

The first wide-scale ceramic production on the island followed a gap of approximately 1000 years between the Aceramic Neolithic and Ceramic Neolithic in Cyprus. The first pottery types to appear on the island were MBW (Cypro-DFBW) and CW made of pure clay pastes. CW was almost exclusively dominated by flange-based trays. Although these vessels are commonly referred to as Coarse Ware trays, our understanding of what was considered ‘coarse’ in the past is viewed through the prism of contemporary taste. The expedient and cursory finishing of these vessels is at odds with the skill required to produce them. Their size, and the extreme thinness of the base and walls, would have required skill to fire successfully. The U-shaped opening introduces a weakness in the wall tension and this should have led to many firing failures, yet we have no evidence that this was the case. As CW trays account for less than 10% of a typical Neolithic pottery assemblage, their assignation to coarse, or cooking ware is a misnomer. Instead, the incredible uniformity within CW technology and morphology suggests that a specific activity was undertaken using these vessels and that this activity required that these vessels were made from a very particular type of clay, collected from a small number of sites around the island. Whatever the activity was, it was undertaken at every Ceramic Neolithic site and continued into the Early Chalcolithic period (given the presence of flanged-base trays at Kissonerga-Mylouthkia; Peltenburg et al. 2003; Fig. 53), a tradition spanning nearly 1000 years! The size and fragility of CW trays could suggest that the raw material was collected at source and brought back to each village where the vessels were then constructed and fired. This would imply considerable conservatism in pottery technology, and by extension, social practice across the island. 

Although we have not studied the Cypriot MBW surface treatment, it has been suggested that earlier DFBW on the mainland required the use of kilns for creating a controlled firing environment, thus betraying increased technological sophistication (Goren et al. 1993). Four A4 petro-fabric examples from Philia were fired using a reduction technique. This is in contrast to all other Group A petro-fabrics (MBW and CW examples) which were simply low-fired and thus dark in colour. It is unknown whether Cypriot knowledge of the reduction technique originated on the mainland. There is evidence for mainland cultural elements in post-PPNB Cypriot contexts and for their diluted local adaptations (McCartney 2007; Clarke 2010, 198-203). Clarke (2010, 200-203) has recently pointed to similarities between the Cypriot MBW assemblages and contemporaneous pottery assemblages originating in Arjoune, Central Syria, suggesting that connections were maintained with this geographic region on the mainland. The evidence for pottery production on Cyprus prior to the Ceramic Neolithic is tenuous however. There are a few CW sherds from Khirokitia that were assigned to the Aceramic Neolithic by Dikaios and Stewart (1962, 48) but as the site has extensive eroded Ceramic Neolithic contexts these could be intrusive. At the Early Aceramic site, Kissonerga-Mylouthkia, Peltenburg (pers. comm.) records some low-fired sherds of low technological skill. If the concept of MBW production arrived on the island from the mainland, there is little evidence for when and how this happened, but what is certain is that it was quickly incorporated into a distinct Cypriot technological knowledge and practice, demonstrating sophisticated technological knowledge early on. Moreover, the successful adoption of pottery production on the island took place under the appropriate social, economic and cultural adaptive settings, and fulfilling economic needs (Clarke 2010, 203).
 
5.3 Style, technological style and identity
The discussion of the differences in circumstances and character of the emergence of pottery production between these two regions is inseparable from the question of the degree of insularity that Cyprus experienced, if at all, in prehistoric times. Relying on historical examples from Scotland, Clarke argues for an ‘island mentality’ in Ceramic Neolithic Cyprus. Its premise was the sense of insularity, of being the ‘other’, and the separation of ‘us’ from ‘them’ (‘them’ being, implicitly, the dominant Ubaid cultural centre), that defined the Cypriot population from without. This group identity served as a mask of protection over the internal social structure against the influences of the outside world. From within, the Cypriot population, according to this interpretation, was loosely defined, and split along regional social groupings, which were constantly negotiating social boundaries (Clarke 2003, 212-13). Clarke also distinguishes between two distinct regions on the island: a ‘northern’ (signified by RW Ware) and a ‘southern’ (signified by Cb and RMP Wares) region (Clarke 2001, 68-69). Basing her argument on Wiessner's three forms of style, Clarke (2001, 78) argues that the different styles of predominantly RW in the north and predominantly Cb and RMP in the south are ‘emblematic’, in that they convey clear and conscious messages about two distinct group affiliations with no close social ties and with little competition between them. Different and similar styles within each region are interpreted as ‘assertive’ or ‘symbolic’, in that they are personally based, random (non-patterned), and reflect negotiated social ties within small areas deriving from high competition over resources. High mobility of painted wares within these regions, which the results of this study clearly indicate, would make sense in such contexts.
Technology, however, should not be conceptually separated from function or style (Dietler and Herbich 1998; Dobres 2000; Lemonnier 1993, 10-11; Sillar and Tite 2000). In fact, ‘technological style’ (Gosselain 1998, 82) is a ‘full cultural production’ (Gosselain 1998, 99), informed by situated economic relations and the unique cultural cognitive/symbolic world within which the particular technology is embedded. Various stages within the chaine opératoire of material production conform to social and cultural norms prescribing structured patterns of practice, or habitus, yet encompassing an acceptable set of variations within each stage, resulting from choice-making in material production under particular and contingent spatio-temporal and social circumstances (Dietler and Herbich 1998; Dobres 2000; Gosselain 1998; Sillar and Tite 2000). Style is thus embedded in technological practice acquired within embodied social relations and is not necessarily consciously imposed ‘external rules’ for expressing group identity (Dietler and Herbich 1998; Lemonnier 1992). Nonetheless, identifiable ‘technological style’ or ‘material style’ and ‘function’ may still convey social and economic information and express social groups’ identities (Dietler and Herbich 1998; Gosselain 1998; Lemonnier 1993, 18-21; Sillar and Tite 2000). Our study demonstrates that there were island-wide understandings as to the deliberate choice of raw material for the making of CW, MBW and painted wares. Vegetal temper was deliberately added to the first two, but the temper sorting was considerably better in MBW. Firing temperatures never exceeded 750°c. The technological homogeneity reflected in pottery production may have embodied an island-wide cohesive group identity, expressed through a shared habitus, practice, or ‘ways of doing things’ that served as a cultural marker of an island-wide social group identity (Clarke 2003, 205, 207-08).  Within this technological homogeneity local variations in practice embodied more localized identities. This study points to regional variations in various aspects of pottery production habitus, supporting Clarke’s distinction between ‘northern’ and ‘southern’ pottery decoration groups: production of CW, MBW and painted pottery was prescribed by the use of certain types of raw materials, while the specific quarried raw material differed regionally according to particular historical and geographic circumstances; in the south vegetal temper was also added to the painted wares, but not in the north where lithic inclusions were much denser; and MBW was often fired in reducing conditions in the north. It is difficult to determine, however, to what extent these difference were conscious and betrayed ‘emblematic’, ‘assertive’ or ‘symbolic’ technological styles.

Lastly, the results presented here require some qualification, as the selection of examined sherds here is not evenly distributed. The Philia CW, MBW and RW, for example are represented by 24 sherds, whereas the Dhali assemblage by only four, all of which were assigned to MBW, one of which could have been a mistakenly assigned RMP sherd. In addition, almost no CW sherds originating at the northern coastal sites were examined, save for three sherds originating at Vrysi, two of which were assigned to CBW. The results of this study clearly show that the technological pattern in CW production – the use of pure, non-calcareous clay in the production of this ware - does not apply to the three Vrysi sherds. Similarly, only two CW sherds from Sotira were examined here. While the results presented here are overall quite consistent as far as the technological choices made in the various wares’ production are concerned, future research should address these issues in order to render the results more robust. Better selection of sherds destined for a petrographic study would also help clarifying patterns in production and consumption of pottery during the Ceramic Neolithic on the island.

6. Conclusion

This study confirms earlier observations of island-wide homogeneity in pottery production. CW and MBW were always made of pure clay pastes, whereas RW, Cb, PCb and RMP were produced from calcareous pastes, mainly marls. Movement of ceramic wares of both types within the northern and southern region was observed. Following existing models, we may suggest that production of CW and MBW vessels was taking place within a limited number of production centres in the north and in the south, supplying the settlements within the region with MBW and CW vessels. However, transportation of CW flanged-base trays around the island could have been hampered by their size and fragility. Thus, another possibility is that clay was collected from a restricted number of resources in the north and in the south, and then was taken back to the individual villages to produce them locally.  We also suggest that painted vessels made of clay rich in calcareous content were locally produced but were moving around quite extensively within each region. These suggestions are rather tentative and require further sampling from secure archaeological contexts but point to a high degree of regional integration. This is also supported by minor regional variations within the island-wide shared habitus in pottery production practice, supporting the earlier hypothesis that two distinct group identities, ‘northern’ and ‘southern’, were formed on the island. Comparison with the emergence of ceramic technology in the southern Levant and evidence for foreign contact with communities in Central Syria highlight the different circumstances which facilitated the adoption of this practice on the island. It seems that when ceramics first appeared on the island they were geared towards utilitarian ends and built upon pre-existing distinctly Cypriot technological knowledge, following earlier intermittent experiments. Given the variety of fabrics identified in this study, and the apparent high mobility of ceramic vessels within the regions, future petrographic work would have to enlarge the sampling adhering to a particularly deliberate sampling strategy. Sampling the Arjoune assemblage for a future petrographic study is of major importance and will undoubtedly contribute to clarifying the circumstances in which this new technology was adopted on the island.  

 Figure captions
Table 1. The various wares examined in this study distributed among the various sites.
Table 2. Distribution of the various petrographic groups defined in this study across sites and wares.

Figure 1. Examples of Cypriot Neolithic pottery types: 1. RW rim of straight sided bowl; 2. RMP rim of holemouth vessel; 3. CW ‘thumb’ pot; 4. RMP hemispherical bowl with tubular spout; 5. PCb rim sherd of hemispherical bowl; 6. RMP small flask; 7. Cb hemispherical bowl with trough spout; 8. Cb rim sherd of hemispherical bowl; 9. PCb body sherd of closed vessel; 10. PCb body sherd of closed vessel; 11. Cb rim sherd of hemispherical bowl
Figure 2. A chart showing chronological relationships between periods and cultures in the southern Levant, northern Levant and Cyprus between 7000 and 3500 cal. BC. (Clarke 2007, fig. 2.1, modified after Gilead 2009, table 15.2 and Gopher 2012, 1531-1535)
Figure 3. Flanged-base Tray (CW) tray from the hearth in Building 152, Period 2, Kissonerga-Mylouthkia. (Reproduced with permission from the Lemba Archaeological Project. Photo E. Peltenburg) 
Figure 4. A map showing the spatial distribution of painted wares across the island during the Ceramic Neolithic (Clarke 2007, fig. 2.5)
Figure 5. A generalized geological map of the island showing the locations of the seven sites where the studied assemblages originated and the main geological formations discussed in this paper.
Figure 6. The groundmass is composed of pure clay, exhibiting preferred optical orientation; at the top right, a sub-angular altered ‘greenschist facies’ dolerite is present (Dlt); the holocrystalline rock exhibits a felted texture and is composed of banded and layered actinolite laths, pseudomorphs after pyroxene exhibiting strong pleochroism in olive-green, heavily saussuritized and strained feldspars laths and anhedral quartz grains, probably of secondary origin; on the left, an angular serpentinite fragment is visible (Spt); at the bottom, an altered acid rock fragment (Gt) containing heavily saussuritized feldspars and metamorphic quartz are present (Sotira 52; 40x, PPL).
Figure 7. A plain void with sharp edges representing a phantom of burned vegetal inclusion (Vg); grains of pyroxene sometimes altered to actinolite (Pxn); serpentine grains (Spt); and metamorphic quartz (Qz) exhibiting an undulose extinction pattern (Sotira 52; 40x, PPL).
Figure 8. On the right, an acid rock fragment with a polycrystalline quartz grain (qz) associated with actinolite (act); on the left, a grain of clinopyroxene (Sotira 53; 100x, XPL).
Figure 9. The fabric is vughy with no calcareous content in  the clay groundmass; the fabric is rich in serpentine grains (Spt) ranging from very fine to coarse sand grains; they are often well embedded within the matrix and their borders diffused; metamorphic quartz and quartzite grains (Qzt) are abundant in the non-plastic inclusions (Khirokitia 8; 40x,  XPL).
Figure 10. A rounded silicified serpentinite fragment (spt) and a rounded volcanic glass (gl); note the extensive grown of quartzitic crystals inside the serpentinite fragment (Khirokitia 8; 100x, XPL).  
Figure 11. A rounded tan-grey ARF containing quartz silt (right); a polycrystalline quartz grain adjacent to the ARF (Qz); and rounded grain of serpentine (Spt) (Khirokitia 1; 40x, XPL).
Figure 12. A silty clay matrix with no calcareous content exhibiting preferred optical orientation; the non-plastic inclusions consist of rounded and weathered basalt fragments (Bst); the boundaries between the basalt fragments and the groundmass are diffuse; metamorphic quartz grains exhibiting undulose extinction pattern are present within them; the non-plastic inclusions also consist of rugged and saussuritized plagioclase laths and a grains of metamorphic quartz; the silt fraction consist of quartz and plagioclase grains; note the wide size range of the non-plastic components from large rock fragments, through coarse and fine sand grains, ending in silt size mineral grains (Philia 71; 40x, XPL).
Figure 13. The groundmass is opaque appearing in black; a heavily weathered and altered basalt (Bst) is visible; the feldspar laths are oriented uniformly in the same direction and the pyroxene/olivine grains are heavily serpentinized (appearing in orange patched); the silt comprises 15% of the matrix and consists of quartz and plagioclase grains (Philia 87, 40x; XPL).
Figure 14. The groundmass is opaque, appearing in black; the non-plastic inclusions consist of abundant weathered and altered basalt fragments (Bst), containing metamorphic quartz grains; also common are saussuritized plagioclase laths (Plg), sometimes associated with metamorphic quartz (Qz), which probably derive from altered dolerites and other types of parent rocks (Philia 73, 40x; XPL).
Figure 15. Same sherd as in Fig. 14; heavily weathered and ‘greenschist facies’ altered dolerites (Dlt); the plagioclase laths within them are heavily saussuritized and strained and the pyroxene grains are altered to heavily chloritized amphiboles (actinolite); some metamorphic quartz grains are also visible; the finer inclusions are rich in rugged and saussuritized plagioclase laths (Plg) deriving from dolerites (Philia 73; 100x, XPL).
Figure 16. A marl homogeneous groundmass appearing in tan colour containing abundant foraminifers (Fm); vesicles and irregular vughs are visible in the fabric; the non-plastic inclusions are dominated by marly calcareous clasts (Cal), appearing in muddy grey in the microphotograph; also present are pyroxene grains (Pxn) and igneous acid rock fragments (Ign) containing pyroxene and quartz (Sotira 59; 40x, XPL)
Figure 17. Same as Fig. 16; note the angular to sub-angular pyroxene grains (Sotira 60; 40x, XPL).
Figure 18. The groundmass and the fabric’s structure is similar to the Figs 16-17; a sub-rounded radiolarian mudstone (Mdst) is visible in the microphotograph (Sotira 57; 40x, XPL).
Figure 19. A homogeneous marl groundmass rich in foraminifers (Fm); the non-calcareous inclusions are poorly sorted and consist of rounded calcareous clasts (Cal), aeolianites (Aelt) and algae (Alg) fragments (Orga 43; 40x, XPL).
Figure 20. A homogeneous marl groundmass with few foraminifers; the fabric is vughy; the non-calcareous inclusions consist of rounded calcareous clasts (Cal), aeolianites (Aelt) and algae (Alg) and amphiroa (Am) (Troulli 28; 40x, XPL).
Figure 21. A clay groundmass of reddish-tan colour with high calcareous content; the groundmass is heterogeneous and a few foraminifers are present; the non-plastic inclusions consist of rounded calcareous clasts (Cal), sub-angular sandstone fragments (Sdst), and heavily weathered and altered basalts (Bst); the latter contain ‘ghosts’ of plagioclase laths, ophitically enclosed within a dark red clay mass (Sotira 57; 40x, XPL).	Comment by doron boness: This is ok; a technical term
Figure 22. Same as Fig. 21, with abundant quartzite fragments (Qzt) (Khirokitia 3; 40x, XPL).
Figure 23. Same as Figs 21-22; also visible in this microphotograph are a quartz geode fragment (Qz), as well as a plagioclase (Plg) and pyroxene (Pxn) grains; the latter two probably derive from igneous rocks of the Troodos original geological sequence (Khirokitia 3; 40x, XPL).
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