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Abstract	
 

This thesis presents the results of a skill analysis augmented by a decorative analysis and 

temper analysis, conducted upon Lapita pottery from the Early period site of Tamuarawai 

(EQS), Emirau Island, Papua New Guinea.  

Lapita pottery is an essential component of the Lapita Cultural Complex and an 

important source of information through which the lives of the Lapita peoples can be better 

understood. Research into the production of pottery during the Early-Lapita period (3300-

3000/2900 B.P) initially argued for such pottery to be the result of a “specialised production 

strategy;” of which two “types” were defined “Specialised Regional Production” by Kirch 

(1988, 1990, 1997) and Hunt (1988, 1989) and “Mobile Specialised Production” by 

Summerhayes (2000a, 2000c, 2001, 2010).  However, later research challenged this 

interpretation, arguing instead that specialised production was not occurring.   

This research utilises a skill analysis, a technique which studies the level of skill 

invested into pottery production, in combination with a decorative analysis and temper 

analysis, to identify whether a specialised production strategy was employed to produce the 

Early-Lapita pottery assemblage of EQS and if so, what “type” of specialised production was 

occurring.  

It is argued that the results of these analyses indicate that the EQS assemblage was 

produced via a specialised production strategy and that this indicates that specialised pottery 

production was occurring during the Early-Lapita period. The “type” of specialised 

production employed is argued to be similar to that of “Specialised Regional Production”, 

whereby whole vessels or potting materials were being moved to the Island of Emirau. It is 

further argued that the “type” of specialised production employed to produce the EQS 

assemblage was specifically designed to function in an island environment with minimal 

resources for pottery production.    

Finally, the technique of skill analysis has never been employed upon a Lapita 

assemblage before and therefore can be considered experimental in nature. Due to this a 

thorough review and critique was completed in regards to the techniques effectiveness for the 

identification of specialised production. It is argued that the technique was successful in 

indentifying specialised production and “types” of specialised production but that it also had a 

few limitations.  

  Keywords: Lapita, Ceramics, Pottery, Specialisation, Skill Analysis, Papua New 

Guinea. 
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Chapter	One:	
Introduction,	Research	Problem		
&	Archaeological	Questions	

 

1.1 Introduction	

Ceramic material excavated from Early (or Far-western) Lapita settlements dating from 

approximately 3300-3000/2900 B.P is highly complex, with a multiplicity of forms and 

decorative techniques (Summerhayes 2003:136; 2004: 149; 2007a: 145; Kirch 2000: 101-106; 

Bedford and Sand 2007: 2). Research upon this material primarily consists of classificatory 

schemes detailing decorative techniques, vessel forms, construction materials and chemical 

studies focussing on the identification of the constituents used in ceramic manufacture and 

their origin in the environment (Summerhayes 2000, 2010; Chiu 2003a, 2003b).  

 Initial research into the production of Early-Lapita ceramics by Kirch (1988, 1990, 

1997), Hunt (1988, 1989) and later Summerhayes (2000a, 2000c, 2010) argued that these 

ceramic assemblages were being produced via a unique “type” of specialised production, 

which reflected the constraints of Early-Lapita society. Two interpretations or “types” of 

specialised production were generated from this research (discussed in further detail in 

Chapter Three). The first interpretation (known as “Specialised Regional Production” in this 

research), theorised by Kirch (1988, 1990, 1997) and Hunt (1988,1989), saw ceramic 

production being undertaken by a group of sedentary specialist potters for export within a 

regional exchange network. In this interpretation differing Early-Lapita settlements 

specialised in the manufacture of specific forms of material culture, which were exchanged 

with other settlements for items they did not produce. The second interpretation (known as 

“Mobile Specialised Production” in this research), theorised by Summerhayes (2000a, 2000c, 

2001, 2010) argued for specialised ceramic production being undertaken by groups of non-

sedentary or “mobile” specialist potters for use within the potters home settlement(s). In this 

interpretation Early-Lapita settlements are argued to have had specialist potters moving 

around the area surrounding these settlements, extracting materials for ceramic production, 

which were later brought back and made into vessels for local use.  

 The argument for specialised production during this period was recently challenged by 

Clark (2007: 289-290) who argued that on the basis of the “standardisation hypothesis,” 

which at its simplest holds that specialised production systems generate homogeneity in item 

construction, in combination with the results of the more recent chemical analytical studies by 
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Summerhayes (2000a: 225) and Chiu (2003b:175), specialised production was not occurring 

during this Early-period. 

 The possible presence of specialised ceramic production strategies during the Early-

Lapita period is arguably sitting in “limbo,” with no further research being presented which 

may tip the scales, one way or the other.  

1.2 Research	Problem	

Research into ceramic production during the Early-Lapita period has generated a number of 

arguments about whether or not specialised production was taking place. Unfortunately there 

has been no attempt to study the topic as a whole to identify which of these interpretations is 

correct or whether entirely new interpretations need to be developed to interpret the 

organisation of production during this period.  

Why is it important to clarify whether the Early-Lapita peoples employed a specialised 

production strategy to produce ceramics? Answering this question can be seen as a first step 

into studying the production patterns of a form of material culture which has been integral in 

the identification of the Lapita culture and is argued to have performed socially important 

function(s) in Early-Lapita society (discussed in section 2.3). Identifying the form of 

production which a society employs can provide a wealth of information concerning; 

functions of material culture, information on the environment, political structure and 

economic organisation, within both the producing and consuming groups (if they differ) 

(Costin 2001: 273). 

The specific identification of specialised production over non-specialised forms of 

production can be interpreted in a multitude of ways (Costin 2001).  However, its presence is 

generally argued to indicate a degree of societal organisation, due to the need to organise 

production in a specific way, and also that the society within which production is occurring 

has a degree of socio-political complexity (Kirch 2000: 115; Clark 2007: 290).  

The research being conducted here is, however, concerned with simply identifying 

whether specialised production is occurring and if it is what “type” of specialised production 

it represents. It is hoped that once this research is completed, that less research into the form 

of production and more into what this form of production can indicate about the lives of the 

Early-Lapita peoples, will occur.  
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1.3 Aims	&	Archaeological	Questions	

This thesis aims to clarify if specialised ceramic production was occurring during the Early-

Lapita period, and if so, what “type” of specialised production was occurring. To study this 

topic an analysis will be undertaken upon a ceramic assemblage excavated from the Early-

Lapita site of Tamuarawai (EQS), located on Emirau Island, Papua New Guinea. This 

analysis is designed to determine whether this assemblage was produced via a specialised 

production strategy and if so, to endeavour to identify the “type” of specialised production 

which was employed. The following archaeological questions were posed of this assemblage:  

1) Does the ceramic assemblage from the Early-Lapita site of Tamuarawai posses the 

characteristics of an assemblage produced via a specialised production strategy? If so, 

do these characteristics support any of the types of specialised production theorised by 

Kirch (1988, 1990, 1997) & Hunt (1988, 1989) or Summerhayes (2000a, 2001)?   

To answer the question posed above this thesis utilised an experimental methodological 

technique, a skill analysis (discussed below) augmented by a decorative analysis and a temper 

analysis.  As this study represents the first skill analysis upon a Lapita ceramic assemblage a 

second archaeological question was posed. 

2) Does the technique of skill analysis provide an effective means of identifying the 

characteristics of an assemblage produced by a specialised production strategy?  

1.4 Study	Material	

As noted above the analysis conducted in this research revolves around the analysis of an 

Early-Lapita ceramic assemblage. Ceramics or pottery is especially useful for studying 

production strategies as it is primarily composed of clay which, due to it having the qualities 

of a “plastic additive medium” records not only the techniques of pottery production but also 

the by-products or “visual traces” which remain after the completion of the vessel, which 

become permanently embedded in the vessel upon firing and subsequently can be studied 

(Budden 2007: 3). These permanently embedded “visual traces” provide information 

concerning the techniques of production selected by the producers and through the technique 

of skill analysis can be analysed to generate a picture of how skill was invested into the 

production of a ceramic assemblage.   

The ceramic material which was excavated from the Early-Lapita site of Tamuarawai 

(EQS) (Summerhayes et al 2010), offers an excellent opportunity to study specialisation at 
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one of only three confidently identified Early-Lapita sites in  New Ireland province, Papua 

New Guinea (Anderson et al. 2001: 5-6; Bedford and Sand 2007: 9).  

1.5 Research	Domain	

This section provides an overview of the primary theoretical perspectives which frame the 

research being conducted in this thesis, including specialised production and its key 

characteristics and the analysis of skill and its use to identify specialised production.  

1.5.1		Specialised	production	–	definition	and	explanation	

To begin to define what is meant by the term “specialised production,” it is important to 

understand what is meant by the terms “production” and “specialised.” Production is the 

process whereby raw materials or components are transformed into usable objects, whereas 

specialisation is a way of organising this production (Costin 1991: 3). In its most basic form 

the term specialisation simply refers to a production strategy whereby “fewer people make a 

class of objects than use it” Costin (2001: 276). This core principal is augmented by 

characteristics that are argued to be inherent with specialised production strategies. A number 

of differing definitions of specialisation have been proposed, which can help to delineate 

these characteristics. Clark (2007: 289, citing Benco 1988) argues that specialisation “is the 

investment of labour and capital in the production of a particular good or service beyond what 

is required for domestic consumption, with surpluses providing the capital required for 

economic exchanges.” Rice (1981: 219-220) argued that “Craft specialization...is an adaptive 

process...in the dynamic interrelationship between a nonindustrialized society and its 

environment. Through this process, behavioural and material variety in extractive and 

productive activities is regulated or regularized.” Costin (1991: 4) argues that specialisation is 

“a differentiated, regularised, permanent, and perhaps institutionalized production system in 

which producers depend on extra-household exchange relationships at least in part for their 

livelihood, and consumers depend on them for acquisition of goods they do not produce 

themselves.” Finally, Schleher (2010: 4-5, citing Costin 2001: 276) argues that specialization 

can be defined as “production over the needs of the household, a specialist is someone who 

produces more objects than she or he uses in the immediate household, and thus has extra 

objects to gift, barter or exchange.” 

 Three primary characteristics can be elucidated from these definitions. Firstly, the 

“specialist” produces more of a specific good or service than they can personally use, 

secondly, the “specialist” is part of a producing group of a restricted size and thirdly, that the 
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production undertaken by the “specialist” is regularised (or the construction of an item of 

material culture in an identical fashion every time production occurs) (Costin 1991: 4; Costin 

and Hagstrum 1995: 622; Budden 2007: 64-66). Drawing upon these characteristics, 

specialised production can be defined as “the regularised production of a specific good or 

service above what is required for personal use, by a group of people that is restricted in size.” 

 These primary characteristics are essential for a production strategy to be considered 

“specialised”. However, once these requirements have been meet, any further variability is 

argued to indicate a unique “type” of specialised production. Differing “types” of 

specialisation are dependent upon social, economic, political and environmental factors which 

are present within differing societies (Costin 1991: 4, 8). The “type” of specialised production 

employed by a society will have been constrained and moulded by the unique challenges and 

opportunities that society has faced, and therefore can be considered specifically tailored to 

the society in question.  

1.5.2		Skill	analysis	and	the	identification	of	specialised	production	

Skill analysis is an analytical technique which studies the level of skill invested into the 

execution of techniques of pottery manufacture via the analysis of “visible traces” (known as 

“technological signatures” in this research) which remain after completion of the technique. 

The construction of pottery requires a number of choices regarding forming methods, vessel 

forms, and decorative techniques etc, which require the potters to perform a number of actions 

which vary from technique to technique and which, upon completion, generate a set of 

technique specific “technological signatures” (Budden 2008: 2-3).  

 How skill is invested into the production of a ceramic assemblage depends upon the 

society within which production is occurring and also how that production is organised. 

Specialised production systems are argued to have a number of unique skill based attributes 

that are not present within non-specialised systems, such as a general association with high 

levels of skill investment (Costin and Hagstrum 1995: 623; Costin 1991: 40). In addition skill 

can be “differentially applied” into specific aspects of production to achieve a specific societal 

goal or practice, within specialised production systems (Budden 2008). The presence of these 

unique skill based characteristics allows the definition of specialised production in a broad 

manner, but cannot indicate which “type” of specialised production is occurring. “Types” of 

specialised production reflect the unique demands of the societies(s) within which the 

production is occurring, by having a number of “unique characteristics” designed to meet 

these demands. The identification of “types” of specialised production requires an 
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understanding of how these “unique characteristics” impact the investment of skill into the 

production of an assemblage.  

1.6 Organisation	of	Thesis	

Chapter two provides a background to the Lapita cultural complex. Discussion is made of the 

primary characteristics of the Lapita cultural complex, the temporal and geographical 

classification of Lapita sites in periods or provinces and lastly the primary characteristics of 

Early-Lapita settlements. Following this an extensive discussion of Lapita ceramics, including 

construction, decoration and use, is made.  

Chapter Three consists of a discussion of specialisation in the Early-Lapita period. The 

chapter is presented in two sections; the first section focuses upon the previous research into 

the organisation of production during the Early-Lapita period; a detailed discussion is made 

concerning the two “types” of specialised production theorised for the period and the 

argument made by Clark (2007) for a lack of specialised production during the period is 

presented. The second section discusses the analytical technique of skill analysis; discussion 

is made of the primary characteristics of skill, the correlation between skill and specialised 

production, the “differential application of skill” and the identification of “types” of 

specialised production.  

Chapter Four undertakes a discussion of the methodologies employed in the research. 

This includes detailed discussions of the methodologies employed for sampling, the vessel 

form classification, decorative analysis, temper analysis and finally the skill analysis.  

Chapter Five presents the results of the decorative, temper and skill analyses and 

provides preliminary interpretations.   

Chapter six presents the discussion and conclusions of the study. Firstly, the results of 

the decorative, temper and skill analyses are briefly recounted. This is followed by a detailed 

discussion surrounding the archaeological questions posed in section 1.3 above, including 

whether the EQS ceramic assemblage has the characteristics of an assemblage produced by a 

specialised production strategy and if so, whether any of the “types” of specialised production 

theorised for the period are supported by the results. This is followed by a critical evaluation 

of the technique of skill analysis concerning its ability to effectively study specialised 

production during the Early-Lapita period. Lastly, the conclusions of the research are 

presented and discussed in regards to the impact these points will have upon studies of 

specialised production during the Early-Lapita period.  	
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Chapter	Two:	
Lapita	Archaeology,	Locality	

&	Site	Description	

2.1 Introduction	

This chapter is designed to provide context within which the archaeological questions posed 

in the previous chapter can be discussed.  The chapter is divided into three sections. The first 

section provides an overview of the Lapita cultural complex; including; a summary of how 

the complex was first defined and its basic components, a discussion of the classificatory 

schemes employed to organise the identified Lapita sites into manageable groups, based upon 

chronological and geographical similarities and finally a summary of the major characteristics 

of Early-Lapita settlements. The second section provides an in-depth discussion of the 

construction and use of Lapita ceramics. Topics discussed include: the preparation of 

materials, techniques of construction, firing, the Lapita design system and motifs and finally 

vessel forms and functions. The third and final section describes the site of Tamuarwai (EQS), 

located upon the Island of Emirau, in the Bismarck Archipelago, Papua New Guinea. 

Descriptions are provided of dating and chronology, site boundaries and geomorphology and 

the excavation of the site. Finally, an interpretation of the possible occupational history of the 

site is put forward.  

2.2 The	Lapita	Cultural	Complex	–	An	Overview	

This first section provides a basic background to Lapita Cultural Complex, including an initial 

definition and overview of the main components of the complex, a discussion of the 

classificatory schemes of periods and provinces and a discussion of the defining 

characteristics of Early-Lapita settlements.  

2.2.1		What	is	Lapita?	–	Initial	definition	and	overview	

In common usage; the term “Lapita” refers to a cultural group(s) that became archaeologically 

visible in the Bismarck Archipelago in approximately 3350 ± 100 B.P (Specht 2007: 53; 

Kirch 2001a: 219; Summerhayes 2007a: 145). The most recognisable archaeological signature 

for Lapita is low-fired, handmade earthenware pottery, which has been identified from the 

Bismarck Archipelago in the Western Pacific to Samoa in the Eastern Pacific (Figure 2.1) 
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(Summerhayes 2000a: 1; Chiu 2003b: 159; Kirch 2000: 96). There is still intense debate over 

when Lapita ends (Summerhayes 2007a:149; Garling 2007: 2-8), however, the current 

orthodox view would have the complex ending in approximately 2700/2600 to ca. 2200 B.P 

(Summerhayes 2004: 150, 2003: 136, 2007a:150-152).  

The initial definition of this cultural group was made after the excavation of a 

distinctive dentate-stamped pottery style, from the site of “Lapita” (Site 13), Foué Peninsula, 

New Caledonia, by E. Gifford in 1952 (Sand 2003: 1; Chiu 2003b: 159; Kirch 1997: 8). 

Gifford found that the pottery excavated from Site 13, shared similarities in design with 

pottery excavated at a number of dispersed localities, including; material excavated by Father 

Otto Meyer at the beginning of the 20th century on the island of Watom in the Bismarck 

Archipelago, material excavated by W.C. Mckern on the Island of Tongatapu in 1920; and 

finally, material discovered on the beach of Saint – François on the Île des Pins (located off 

the southern tip of New Caledonia) in 1948 by Lenormand (Kirch 1997: 6 -7; Chiu 2003b: 

159; Green 1979: 29). Due to the identified design similarities an “early community of 

culture...expressed in terms of variants of the same pottery tradition,” was theorised for the 

Southwest Pacific (Golson 1961: 176, 1971: 73). With the identification of a range of other 

non-ceramic forms of material culture found in association with Lapita pottery; Lapita 

became known as a “Cultural Complex” (Chiu 2003: 159; Green 1979).  

As touched on above, the “Lapita Cultural Complex,” has expanded beyond its initial 

definition based purely on decorated ceramics to include a range of settlement, artefact, 

subsistence and economic components. The components most commonly ascribed to the 

complex include; settlements located in a coastal environment on either; costal beach terraces 

or as a cluster of stilt-houses constructed out over a shallow lagoon environment (Kirch 2000: 

90; Summerhayes 2007a: 144, 2007b: 102; Best 2002: 9). A varied material culture repertoire, 

including the construction of plain and decorated ceramics, a distinctive adze / axe kit, 

implements for fishing and other tasks, and various shell “ornaments.”  The presence of a 

varied subsistence base including, fishing, shellfish gathering, arboriculture, utilisation of 

domesticates including, dog, pig and chicken, and more controversially, agriculture (Green 

2003: 109 – 111; Kirch 2000: 90; Summerhayes 2007a: 148 – 149). Finally, the presence of 

exchange networks which moved substantial amounts of material via outrigger sailing canoes 

(Green 2003: 109 – 111; Kirch 2000: 90). Two other aspects which are not strictly seen as 

“components” of the complex, but are non-the-less generally adopted as being so, are; firstly, 

the use of a subgroup of the Austronesian language family, proto-Oceanic (Pawley 2007: 23) 

and secondly, biological aspects of the Lapita population or “a particular physical makeup 

constituting a paleo-population” (Green 2003: 111).  
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Figure 2.1 Map displaying the known distribution of Lapita sites (From Kirch 2000: 96; Map 7) 

 

2.2.2		Provinces	VS	Periods:	The	classification	of	the	Lapita	Cultural	Complex	

Due to the vast geographical spread and time depth between Lapita sites in both Near and 

Remote Oceania it was quickly recognised that a classificatory scheme would be necessary in 

order to divide sites in the Lapita range into manageable and meaningful units. Two such 

schemes were developed, an earlier classification which consisted of a series of “provinces” 

and a later “period” (or “phase”) based classification (Summerhayes 2000a: 3; Green 1978: 3; 

Bedford and Sand 2007: 4-5). Due to the constraints of space and time which are placed upon 

the research being conducted here, it is essential that an appropriate classificatory scheme is 

selected which can limit the research scope, whilst minimising the introduction of bias in the 

form of prior assumptions on the part of the classificatory scheme itself.  

The “province” classification scheme has seen continuous modification since it was 

first introduced, and initially only consisted of a Western / Eastern Lapita division (Green 

1979: 47). This initial division, based primarily on ceramic form and decorative attributes 

and, to a lesser degree, the distribution of non-ceramic artefacts such as obsidian, chert and 

shell, was drafted under the theory that after the eastern most island groups of the Lapita 

range (Fiji, Tonga and Samoa) had been reached, the water gap that had been crossed made 

interaction and exchange to the west more difficult and eventually led to the two provinces 
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developing independently, with little or no communication occurring (Green 1979: 47; 

Summerhayes 2000a: 3). Lapita sites to the located to the west of this sea gap were defined as 

“Western Lapita,” those to the east as “Eastern Lapita” (Green 1978: 3). The province 

classification subsequently underwent major modification to include four major provincial 

divisions; “Far-Western” and “Western” which encompassed the Bismarck Archipelago 

(Anson 1986: 162); “Central” consisting of the Reef/Santa Cruz Island Group and north and 

central Vanuatu (Sand 2001:68); “Southern” consisting of southern Vanuatu and New 

Caledonia (Sand 2001:68); and finally; “Eastern” which included Fiji, Tonga and Samoa 

(Burley et al. 1999). Whilst the classification underwent major expansion the core principals 

remained constant, that is, the development of localised “provinces” was due largely to the 

isolation of the former colonists, whereby the large distances separating the various island 

groups inhibited exchange, communication and interaction and led subsequently to the 

development of localised interaction and exchange networks (Bedford and Sand 2007: 4-5; 

Summerhayes 2000a: 3).  

The “period” based classification was developed by Summerhayes (2000a, 2000b), 

who argued that the variability in Lapita ceramics across the Lapita range was primarily due 

to temporal and to a lesser extent spatial factors. This argument was founded upon a large-

scale research programme undertaken by Summerhayes (2000a) which re-assessed the Lapita 

provinces in the light of new data generated from multiple data-sets covering a wide range of 

sites in space and time. This programme included stylistic and physico-chemical studies of 

ceramic assemblages excavated from Lapita sites in New Britain and New Ireland, research 

into the distribution of obsidian assemblages utilising chemical analysis, an interpretation of 

each sites placement in a broader chronological framework, and finally a broad comparison 

with other Lapita sites in Near and Remote Oceania (Summerhayes 2000a, 2000b, 2003: 139, 

2004: 150-152). From this research Summerhayes (2000b: 129-131) argued that, whilst 

regional differences did exist, the presence of specific motifs and concurrent changes to 

decoration occurring in multiple provinces, in particular the simplification of the motif 

repertoire, points to continued interaction between the provinces (although Summerhayes 

(2000b: 130) notes that whilst the data allowed the identification of continued interaction, it 

could not determine the frequency of that interaction).  

Based upon the conclusions drawn above Summerhayes (2003:136, 2004: 149, 2007a: 

145) proposed the following chronological divisions: 

 Early Lapita: 3300-3000/2900 B.P. 

 Middle Lapita: 2900-2700/2600 B.P. 
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 Late Lapita: 2700/2600 – circa. 2200 B.P. 

 Post Lapita Transition: 2200-1600 B.P. 

The applicability of a temporal division has recently come under question. Best (2002: 

94) argues for instance, that the shared motifs identified by Summerhayes (2000b: 129-131), 

are a product of the breakdown of the Lapita design system as a whole, into the design 

system’s initial “building blocks” (design elements and simple motifs), which are ultimately 

shared between regions due to their inclusion as a core building block, which would have 

been transported within the broader design system to all of the newly colonised areas. The 

validity of a temporal system has recently been brought into question following research 

designed to study chronological variation in Lapita ceramics. The results of these studies have 

found that vessel form, the “quality” or finesse of the decoration and the specific design 

attributes of the decoration are not reliable indicators of levels of interaction or as means of 

chronological control (Bedford et al. 2007: 238; Chiu 2005: 27; Chiu 2007: 260; Sand 2001: 

70).  

The discussion provided above concerning the two major Lapita classificatory models 

utilised in the Pacific, has shown that a number of issues have been raised pertaining to 

various aspects of both models. Importantly, such issues generally lie when discussion is 

made of the Middle and Late Lapita periods (when applied outside the Bismarck 

Archipelago), and the Western, Central, Southern and Eastern provinces, and less with 

regards to Far-Western or Early-Lapita (Bedford and Sand 2007: 5).  

Both Far-Western Lapita and Early-Lapita could, therefore, be used in this research 

without entering into the larger problems with each overarching model, the latter of the two 

(Early-Lapita, or the “periods / phases” system) will be used in this research. Finally, it is 

important to note that the period based classification scheme was initially developed with 

reference to assemblages and sites in the Bismarck Archipelago (and later compared to sites 

in Remote Oceania), and that “[a]ny assessment of its applicability to other regions in the 

Pacific will have to wait till assemblages are examined and published in detail” 

(Summerhayes 2007a: 148). Due to the restriction of this research to the Bismarck 

Archipelago, the use of the “periods/ phases” classification scheme is appropriate. 
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2.2.3		Early‐Lapita	settlements	

A fundamental similarity between all sites in the Lapita range (despite the recent discovery of 

dentate-stamped pottery in sites situated in upland and inland localities), is a coastal focus for 

settlement (especially with regards to Early-Lapita sites in the Bismarck Archipelago) (Specht 

2007: 56). Settlements were most commonly located on beach terraces in close proximity to a 

fringing reef, or lagoon and barrier reef (or both), with a passage for canoes to safely pass 

through (Kirch 1997: 165, 2000: 106). Additionally, while some sites are located on large 

high islands such as New Caledonia or Viti Levu, a substantial number are located on small, 

offshore coral islets (or motu after their Polynesian name), such a pattern is especially 

common in the earliest Lapita sites in the Bismarck Archipelago (see Specht (2007: 56-57) for 

a discussion on the definition of “small islands”) (Specht 2007: 56; Kirch 1997: 166, 2000: 

49).   

Unlike the location of sites in the environment which displays substantial uniformity, 

the physical size of sites displays substantial variation.  Sites range in size from smaller than 

5,000 metres squared (m2) through to very large sites of approximately 80,000 m2 in extent 

(Talepakemalai for instance is approximately 82,000 m2 in extent), the majority of sites range 

between approximately 9,000 and 15,000 m2 (Kirch 1997: 167, 2000: 107; Specht 2007: 56). 

The size ranges provided above can been interpreted by reference to what Kirch (1997: 167) 

has referred to as a “typical ethnographically-documented Oceanic house,” which consist of 

50 m2 of floor space, and an additional 500 m2 of open area for various activities, totalling 550 

m2. Taking this information in mind, Lapita settlements which fall into a 500 – 5,000 m2 size 

range could have incorporated from one to ten dwellings and associated structures (such as 

cook houses etc) (Kirch 1997: 167, 2000: 107). Taking this argument further, sites which 

range from 9-15,000 m2 may have incorporated from 15 to 30 households, whereas sites 

approaching 80,000 m2 arguably incorporated 150 or more dwellings (Kirch 1997: 167, 2000: 

107).  

Information pertaining to the construction methods, materials and architecture found 

in Lapita settlements is derived from sites with unusually high rates of preservation (such as 

Talepakemalai) and from historical linguistics. From these sources it is argued that the 

buildings in these settlements were constructed of wooden posts and rafters (the Proto-

Oceanic terms being dridri and kaso respectively), with a roof constructed of thatch (or raun) 

possibly made from sago or Pandanus leaf (see Kirch (1997: 187) for a full list of Proto-

Oceanic terms relating to house terminology) (Kirch 1997: 187, 2000: 107).  
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Early-Lapita settlements in Near Oceania, are believed to have consisted of clusters of 

houses constructed directly over reef flats or on the shores of lagoons, which were supported 

by posts, or “stilts” driven into the sand and coral rubble directly below the structure (Kirch 

2000: 107, 2001b: 132).  Evidence of such structures has been found by many authors 

(Felgate 2007: 123; Gosden and Webb 1994; Kirch 1997, 2000; Wickler 2001). In 

comparison Middle – Late sites in Remote Oceania consist of settlements constructed directly 

on beach terraces, a good example being the site of Nenumbo (SE-RF-2), in the Solomon 

Islands (considered a “middle” Lapita site by Anderson et al. (2001: 6) (Kirch 2000: 107). 

The site of Talepakemalai (ECA) provides an excellent example of an Early-Lapita 

settlement; it is situated on a coastal terrace of unconsolidated calcareous sands which forms 

an isthmus between two upraised limestone blocks, which collectively make up Eloaua Island, 

part of a small cluster of islands located to the south of the main island of Mussau (Kirch 

2001b: 69). The site is argued to have been occupied for many hundreds if not a thousand 

years, and is therefore, highly complex in site layout and chronology, and in complexity alone 

is far too immense to discuss in full (Kirch 1997: 168, 2001b: 132). The site is broken down 

into a number of “Areas” (see Kirch (2001b: 70, figure 4.1 for a diagrammatic representation 

of the site and associated areas), the area which is focused on here is Area B. This area was 

selected as it is unequivocally attributed to the Early-Lapita period (or “stage 1” in the 

chronological division of the site) and additionally, area B is the most thoroughly researched 

at the time of writing (Kirch 2001b: 132). At the time of initial occupation during the Early-

Lapita period, ECA – Area B consisted of a collection of stilt structures over a sub-tidal sandy 

reef flat situated just offshore of the eastern limestone block (island), and less certainly, a 

number of structures located on the beach terrace behind the stilt structures, although the 

exact time these structures were occupied is still debated (Kirch 2001b: 132, 139, 205-206). 

Two sites, Etapakengaroasa (EHB) located on the nearby upraised limestone Island of 

Emananus and Etakosarai (ECB), situated offshore of the western limestone island, directly 

opposite ECA, are located near the site of ECA-Area B. The first was arguably occupied 

contemporaneously with ECA-Area B, whereas the second is argued to have been occupied at 

a slightly later date than ECA – Area B (Kirch 2001b: 139, 141).  

Excavation of ECA Area B revealed 39 preserved wooden posts and stakes, and one 

horizontal timber. The number, position and alignment of the posts and stakes were 

interpreted as belonging to a substantial stilt structure approximately 8 metres in length, with 

a possible adjacent ancillary structure (a walkway or rack for example)(Kirch 2001b: 92-94). 

The structure had a heavy concentration of discarded items around it, including shell and bone 

midden material, decorated and plainware ceramics, various types of non-ceramic artefacts 
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(such as obsidian and chert flakes, adzes, abraders, scrapers, peelers, fishhooks and shell 

rings), and what Kirch (2001b: 103) calls “special objects” (including elaborately decorated 

pedestal bowls and dishes with anthropomorphic designs, and a small anthropomorphic bone 

sculpture) (Kirch 2001b: 95-103, 107). Interpretation of the material culture and midden 

discarded at the structure indicates that the structure was likely used for food preparation (and 

possibly consumption), and additionally could have been a “special function” structure due to 

the concentration of artefacts and the presence of “special objects.” The structure could have 

been used both for food preparation and consumption and for a special function 

contemporaneously (perhaps indicating that food played some role in the proceedings) or each 

function may have occurred at a different point in the life history of the structure (Kirch 1997: 

173).  

2.3 Lapita	Ceramics	

This second section provides a series of in-depth discussions about ceramics. Five topics are 

discussed: the preparation of potting materials, construction techniques, firing, the Lapita 

design system and motifs and finally, vessel forms and functions.  

2.3.1		Preparation	of	materials	

Lapita ceramics are argued to have had non-plastic grains (as opposed to plastic clay material) 

manually added to clays as temper (or “filler”), thus forming a paste or a mixture of materials 

used to form a ceramic vessel (Summerhayes 2000a: 226; Kirch 1997: 120, 2000: 101; Stark 

et al. 2010: 114; Dickinson 2006: 3; Velde and Druc 1999: 6-7). In the context of this 

research “temper” refers to material manually added by the potter, whereas “inclusion” refers 

to any grains present within a paste. It is important to note that the manual addition of temper 

is not a prerequisite when making ceramics, as non-plastics can occur naturally within clay, 

and thus may negate the need for manually added temper (Velde and Druc 1999: 140-142). 

Whilst it is important to differentiate between manually added non-plastics and natural with 

regards to studies attempting to source the constituents used in ceramic manufacture (for 

example Summerhayes 2000a; Hunt 1989; Chiu 2003a, 2003b), it is less so with regards to 

studies relating to vessel construction, function etc, as the inclusions present would have been 

vetted by the potter and either left in or manually added depending on what type of vessel the 

potter was making (Velde and Druc 1999: 142).  

Reference to the ethnographic work of May and Tuckson (2000: ix, 25) conducted in 

1965, upon a huge number of modern pottery industries in Papua New Guinea provides 
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important insights into practices surrounding clay preparation and tempering low-fired 

earthenware ceramics (see May and Tuckson 2000: 16-17, for a  full list of the potting 

industries studied).  May and Tuckson (2000: 22, 24) indicate that the majority of the potters 

studied made no additions to the clay they were using in ceramic production and removed all 

of the unwanted inclusions present in the clay before the clay was used in ceramic 

manufacture. Similarly, reference to the ethnographic work of Lauer (1974:9,47,54,58,144, 

151, 199) who studied the earthenware pottery traditions of the people of the D’Entrecasteaux 

Group, Papua New Guinea, indicates that the removal of non-plastics and other material from 

the clay is standard practise for potters in the Island Group. 

The addition or subtraction of non-plastics has an important bearing on many aspects 

of pottery manufacture and function, as Orton et al. (1993: 115) notes “[t]he effects of these 

fillers on the behaviour of the clay mix are complex and choosing or creating the right 

combination of clay and filler is a matter of getting the balance right for the task in hand”. The 

primary reason temper is added to clay is to reduce the plasticity of the resulting paste to 

increase its workability, to increase the strength of ceramic body and to counteract shrinkage 

when the resulting vessel is fired (Velde and Druc 1999: 152; Summerhayes 2000a: 226). 

Additionally, non-plastics are added or left in place to enhance specific properties of the 

vessel, such as porosity, hardness and thermal shock resistance (Velde and Druc 1999: 152; 

Tite et al. 2001: 303, 313; Tite 2008: 223-224; Summerhayes 2000a:226).  

 Broadly speaking Lapita potters utilised a number of common temper types including; 

calcareous sands (bioclastic reef debris or detritus) eroded from cemented reef tracks (beach 

sands), volcaniclastic sands (which occur in rivers or as placer deposits on beaches) and 

hybrid sands, which are a combination of the two (Dickinson 2006: 3; Kirch 1997: 120). Less 

common types include grog temper (crushed up pottery or other ceramic objects), crushed-

rock tempers (crushed volcanics or other bedrock) and composite tempers (mixed grog and 

calcareous detritus) (Dickinson 2006: 4).  

2.3.2		Construction	

Lapita vessels were manufactured by hand, without the aid of a wheel. A number of different 

forming methods were employed in the manufacturing process; including slab, coil (or ring) 

and paddle-and-anvil (Kirch 1997: 120, 2000: 101). Slab manufacture consists of using 

multiple “slabs” (or pieces) of clay, which have been rolled out to achieve uniform thickness 

and joined together using a form of adhesive, such as a slip (a liquid mixture of fine clay 

particles which is applied to the surface of a vessel before firing) (Joukowsky 1980: 364; 
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Sinopoli 1991: 17, 26; Velde and Druc 1999: 7). Coil manufacture consists of using clay 

which has been rolled into long coils, which are placed in successive layers until the vessel 

wall is of an adequate height. Once complete, a technique is applied to obscure the joins 

between the coils; examples include using a slip or paddle-and-anvil (Joukowsky 1980: 363; 

Green 1979: 40). The paddle-and-anvil technique involves the use of a wooden paddle and an 

anvil (of ceramic or stone). The anvil is placed within the vessel; the area directly opposite 

where it is placed is beaten with a paddle (Sinopoli 1991: 23). Lapita vessels are frequently 

made using a combination of these techniques. Green (1979: 40) notes, in his classic paper, 

that the use of slab building on bases and shoulder junctures, and the use of the paddle-and-

anvil technique to bond joints and compact vessel walls is very evident. 

2.3.3		Firing	

Lapita pottery can be technically defined as “earthenware”; wares which were fired under 

rapid low-intensity firing conditions (Velde and Druc 1999: 6; Rye 1981: 6; Kirch 1997: 119-

120, 2000: 101). Lapita ceramics are argued to have been fired in open fires, fuelled by fast-

burning material such as coconut shells (Kirch 1997: 120, 2000: 101).  

Experimental re-firing of sherds from the Early-Lapita site of Talepakemalai (ECA) 

indicated that much of the pottery at this site was fired at temperatures around 500-600° C, 

with temperatures reaching as high as, but never above 800° C (Kirch 1997: 120). This is 

temperature range is lower than the temperature ranges provided by Kirch (2000: 101), Stark 

et al. (2010: 114), and Dickinson (2006: 10) of 600-700° C, 600-800° C  and 600-750° C 

respectively. Dickinson (2006: 10) contends that the successful use of calcareous temper 

(which is known to disintegrate at approximately 750-900° C) in Early-Lapita ceramics, 

suggests that (initially at least) Lapita potters could not achieve temperatures above 600-750° 

C. 

Research conducted by Irwin (1985: 28-50) upon the firing conditions of modern 

pottery production on the Island of Mailu, located off the South Coast of the Papuan 

peninsula, Papua New Guinea, provides a useful modern comparison to Lapita ware. Irwin 

(1985: 28) analysed the temperatures achieved in firing by using a pyrometer in conjunction 

with thermocouples which had an estimated accuracy of ± 10° C. Mailu ceramics are fired in 

open fires using dried coconut fronds and husks. The vessels are preheated then placed upon 

stones in a fire which has already burnt down; following this new material is placed around 

the pot and is reignited (Irwin 1985: 27). Once the pot is upon the fire the potter has to 

manage the firing process. For instance, if the temperature of the fire began to decline before 
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the peak temperature (maximum temperature) was reached the potter tended to the fire by 

rearranging fuel, reigniting parts of the fire with a torch or even adding more fuel, to raise the 

temperature of the fire (Irwin 1985: 45). Additionally, modification of the fire when the peak 

temperature was reached by shifting fuel, allowed the potter to maintain an even temperature 

and atmosphere around the vessel thus increasing the likelihood the vessel will survive the 

firing process (Iriwn 1985: 48).  

The temperatures recorded by the pyrometer/thermocouple equipment were taken 

upon multiple parts of the analysed vessels, however, the largest amount of temperature data 

was recorded for the base of vessels (refer to Irwin 1985, Table 3).  The temperatures reached 

during the Mailu firing process, upon the base of the vessels, ranged between 811-1018 °C, 

with an average of 887.8° C (Irwin 1985: 32, Table 3). The time required to reach these 

temperatures (from ignition to peak temperature) ranged (in minutes) between 7.8 – 14.2, with 

an average of 11.8 minutes (Irwin 1985:33, Table 4).  

Comparison between this data and the temperature ranges proposed by Kirch (1997, 

2000) Stark et al. (2010) and Dickinson (2006) above, indicates that the higher range of 600-

750° C is more likely than the lower range of 500-600° C originally proposed by Kirch (1997: 

120). Additionally, this data supports the rapid, low-intensity firing conditions theorised for 

Lapita ceramics.  

2.3.4		The	Lapita	design	system	and	motifs	

Lapita ceramics are commonly divided along the lines of decorated and “plainware.” It is 

important to note that “plainware” does not equate with “undecorated.” Plainware vessels 

have been recorded with minor decoration in the form of rim notching or incisions (cut) along 

the lip of the rim and with brushing and slipping/painting on exterior vessel surfaces (Kirch 

1997: 146). The decorative techniques utilised by Lapita potters can be broadly broken down 

into the following categories: impression, notching, incision, applied relief (appliqué), and 

excision (Summerhayes 2000a: 36-37; Bedford 2006a: 82).  Each decorative category 

includes a number of decorative techniques (Table 2.1, a full list of the decorative techniques 

included in this study can be found in appendix two). In addition to the decorative techniques 

discussed above, some vessels had their decoration in-filled with lime or, according to 

Bedford (2006b: 552), were lime in-filled then subsequently painted over. 
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Table 2.1 Examples of decorative techniques applied to Lapita vessels 

Decorative Technique Example 

Impression Dentate stamped, shell impressed, fingernail impressed 

Notching Rim notched, scalloped 

Incision Linear incision, comb incision 

Applied Relief (appliqué) Plain bands, notched bands, nubbins 

Excision cut-out, carving, perforation 

Other Grooved / channeled, gouging, painting 

 

All Lapita ceramics were manufactured within a culturally and socially mediated 

environment, with a set of accepted rules for the creation of vessels and the application of 

decoration (Kirch 1997: 125; Budden 2008: 2). The composition and placement of differing 

decorative techniques is dependent on what is deemed acceptable by the group manufacturing 

the vessel (Budden 2008:2). Rule bound implementation of decorative technique is 

manifested within Lapita ware by the highly structured nature of the overall decoration upon 

the vessels (Kirch 1997: 125).  

Research conducted by Mead et al. (1975) provides an excellent means of discussing 

the implementation of decoration on Lapita vessels. Mead et al. (1975: 19) utilised a 

structural approach which was designed to reveal the rules under which the decoration was 

applied. The categories used by Mead et al. (1975) are described by Kirch (1997: 126). The 

lowest “building blocks” of the Lapita design system are the “design elements”, which consist 

of individual tool applied units; examples include triangles, circles, semi-circles, squares, or 

crescents (Kirch 1997: 126; Anson 1986:157). The next unit is the “motif”. Motifs are 

composed of one or more design elements, and are generally applied so as to reoccur in 

repeated patterns across the surface of vessels. Motifs which are minor variants of others (or 

“alloforms”) are often present (Kirch 1997: 126).   Motifs are applied in specific zones, which 

most commonly run horizontally around a vessels circumference. Zones are delineated by 

“zone markers” which may take the form of dentate-stamped or incised lines or bands of 

superimposed dentate-stamps (Kirch 1997: 128). The arrangement of motifs within specific 

zones makes up the vessel “design field”. Design fields can be broken down into major design 

fields, including the exterior surface of the vessel, delimited by the rim at the top of the vessel 

or alternatively, the base or a point where the vessel wall changes direction, and minor design 

fields, such as rim lips and a zone inside the rim on certain vessel forms (Kirch 1997: 128).  

A strong case has been advanced (Kirch 1997: 132-144, 2000: 104; Chiu 2003a: 343-

344; Summerhayes 2000c: 302-304) that finely or elaborately decorated Lapita ceramics 

(generally dentate-stamped) had a socially significant role within Lapita society as a means of 
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communicating information. The presence of anthropomorphic face motifs within a number 

of Lapita assemblages is critical to this argument. These anthropomorphic representations 

range from having recognisable eyes, nose, arms, fingers and possible headdresses, to more 

stylised rows of eye or nose motifs (Kirch 1997: 133, 2000: 104; Chiu 2007:246-252).  It is 

argued by Kirch (1997: 143, 2000: 104) that the anthropomorphic faces may be 

representations of ancestors, and that the decoration of pottery may be analogous to the act of 

tattooing (this point will be further discussed in section 2.3.5 below). Support is provided by 

Summerhayes (1998: 100), who argues that the presence of modelled clay heads with dentate 

stamping upon various aspects of their facial features, such as the modelled head excavated by 

Summerhayes (1998: 100) from the site of Kamgot (ERA) which has dentate markings on its 

nose, forehead and checks, “strengthens the idea of dentate stamping as a form of tattooing” 

(see Torrence and White 2001 for an alternative view).  

2.3.5		Vessel	forms	and	functions	

Lapita vessel forms broadly consist of bowls, spherical pots, stands, jars, and globular pots 

(Summerhayes 2001: 58-59). Common variants of the forms above include open bowls and 

flat-bottomed dishes (a bowl form), globular, carinated and spherical jars, and pot stands 

(Kirch 2000: 102; Summerhayes 2001:57). Many of the vessel forms previously discussed are 

variously decorated or not depending on the specific vessel in question. Plainware 

assemblages are composed largely of globular jars and open bowls, with on occasion smaller 

numbers of plain carinated jars (Kirch 2000: 106; Summerhayes 2000c:303). Alternatively, 

decorated assemblages are largely composed of open bowls, flat-bottomed dishes, pedestaled 

bowls (dishes / bowls mounted on a stand) and carinated jars (Kirch 1997: 120; Summerhayes 

2000c: 303).   

The functions performed by these vessels within Lapita society is still very much open 

to debate (Crowther 2009: 9). However, it is generally accepted, that plain-ware vessels were 

likely used for storage (Kirch 1997: 122, 2000: 106), and possibly cooking (Summerhayes 

2000c: 303; Crowther 2009: 9). The functions proposed above are tentatively supported by 

historical linguistics. A term for a cooking pot has been reconstructed in both Proto-Oceanic 

(POc – the reconstructed language equated with Early Lapita in the Bismarck Archipelago) 

or*kuron and Proto Central Pacific (PCP – the reconstructed language equated with Lapita 

centred in the area of Fiji-Tonga*kuro) (Pawley 2007: 23, 34). Two other terms have been 

reconstructed for POc, a term for a narrow necked jar or what Osmond and Ross (1998: 68) 
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describe as a “water jar,” *kalala(ŋ), and also a shallow pot or a “frying pan”  after Osmond 

and Ross (1998: 68) *palaŋa (Pawley 2007: 23, 34). 

Multiple societal functions have been argued for dentate stamped and decorated wares 

in general, and as noted by Chiu (2003a: 343), these functions need not be mutually exclusive, 

and may in fact play two important social roles at one time. Kirch (1997: 145-146) for 

example, argues that the highly decorated wares with anthropomorphic designs, may have 

been representations of house or lineage ancestors, and could have been involved in marriage 

exchanges. In addition to this, Crowther (2009: 11) notes that the shape and form of dentate-

stamped flat-bottomed dishes and pedestaled bowls, with their large orifice diameters and 

elevation on pedestals, and the known importance “of food and feasting as a medium of social 

interaction, ritual and exchange within Oceanic societies,” indicates that the use of these 

vessels for the display and consumption to be highly plausible.  

Research conducted by Summerhayes and Allen (2007: 116-117) is different to that of 

Kirch (1997) and Crowther (2009) above, as the social significance of the vessel does not 

necessarily steam from its link to ancestors, or kin groups but to the overall cost of the vessel.  

Summerhayes and Allen (2007: 116-117) draw on “costly signalling,” a theory derived from 

behavioural ecology, which can be defined as “expensive displays designed to show the 

signaller’s worth to observing predators and competitors.” To further elaborate, the item 

involved in the act of costly signalling must be one that is immediately observable to others 

(and presumably recognizable), must hold some value to other groups, so they wish to acquire 

it, must display the strength of the signaller and must be costly to the signaller in a way that 

cannot be readily reciprocated (Summerhayes and Allen 2007: 116). 

 In this respect dentate ceramics (and probably elaborately decorated ceramics in 

general) could be constructed out of rare or locally restricted materials, have intricate 

decoration which may have possible links to ancestors, and have a socially important role in 

ceremonial feasting. The use of ceramics in such a way could be beneficial to colonising 

groups (such as the Early-Lapita groups) in areas which have been previously occupied, as it 

would be a means of signalling their own strength to these groups and additionally, if 

exchanged (perhaps in marriage exchanges) provides a means of promoting peaceful 

relationships. The use of ceramics for costly signalling would also be useful between 

colonising villages as a means of maintaining access to non-local resources and marriage 

partners (Summerhayes and Allen 2007: 117).   

Finally, Lapita vessels were, on some occasions used in mortuary practices (Crowther 

2009: 12; Bedford et al. 2006: 822; Kirch 2000: 105). The best example of this practice can 

be found at the site of Teouma, on the island of Efate, Vanuatu, which has the earliest 
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recorded cemetery in the Pacific and dates to approximately 3100-2800 cal. B.P (Bedford et 

al. 2006: 822; Bedford and Sand 2007: 9). Highly decorated pottery has been found in 

association with the burials, both as whole pots and as sherds in and near the grave fills 

(Bedford et al. 2006: 822). Importantly, one of the complete vessels (a carinated vessel with 

an upturned flat-bottomed dish upon its top as a lid) had a skull which had been placed inside, 

unequivocally showing that some decorated vessels were used in mortuary practices, although 

weather these vessels were manufactured as “grave goods” or were re-used is not clear 

(Bedford et al. 2006: 823).  

The research discussed above suggests that the functions of plainware and decorated 

vessels are already well known. However, reference to the work of Crowther (2009: 201-202) 

indicates that this division may well be an artificial construct. Crowther (2009:vi) conducted 

an investigation of microscopic plant residues upon Lapita ceramics derived from a number of 

assemblages from the western Pacific. Starch residues present upon three plain and four 

dentate stamped sherds from the site of Nenumbo (SE-RF-2), located in the Reef Islands, 

Solomon Islands, provides some insights into the function of these vessels (Crowther 2009: 

201). The study indicates that both the plainware and decorated sherds were involved in 

essentially the same kinds of food preparation activities, such as cooking of Colocasia 

esculenta (taro) (RF2/166/P5 – plainware and RF2/166/23 – dentate-stamped), the storage or 

preparation of Colocasia esculenta (RF2/163/P2 – plainware) and other plant foods which 

could not be identified (RF2/163/P2 and RF2/165/P1 – both plainware, and RF2/163/115 – 

dentate-stamped), and cooking or serving of starchy foods which were unidentified 

(RF2/16/21 and RF2/38/1 – both dentate-stamped) (Crowther 2009: 201-202). Crowther’s 

(2009: 202) research suggests that the functional distinction between plainware and decorated 

ware is less clear-cut than originally thought and that in certain contexts the distinction 

disappears entirely. This conclusion is congruent with the sherds from SE-RF-2, as they were 

excavated in an area arguably used for food preparation (Crowther 2009: 202).  

2.4 Site	Description	

The ceramic material included in this research was excavated from the Early-Lapita site of 

Tamuarawai (EQS) located on the island of Emirau, Papua New Guinea. Two major field 

seasons were undertaken, during 2007 and 2008, with a limited field season in 2009. The 

fieldwork was undertaken by a team lead by Professor G.R. Summerhayes, consisting of Jim 

Specht, Jim Allen, Elizabeth Matisoo-Smith, Herman Mandui, Jim Ridges, Matthew 
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Leavesley, Anne Ford, Matt Hennessey, Kelly Amanga, Kenneth Vito Thomas and the 

author.  

 

 

Figure 2.2 The Bismarck Archipelago (From Summerhayes et al. 2010: 63; Figure 1) 
 

2.4.1		The	St.	Matthias	Group	

The St. Matthias Group consists of the Mussau Islands, Emirau Island and the isolated island 

of Tench. The group forms the northern point of the Bismarck  Archipelago (Figure 2.2), and 

is located approximately 140 km to the north-west of Kavieng, situated on the northern tip of 

New Ireland (Kirch and Catterall 2001: 28). 

2.4.2		Emirau	Island	

The nearest neighbours to Emirau Island are the Mussau Islands which lie some 25 km to the 

west and New Hanover which lies 88 km to the south (Summerhayes et al. 2010: 62). The 

island is composed of raised limestone and is 13 km long and 7 km at its widest point (Figure 

2.3) (Summerhayes et al. 2010: 62; Ford 1974: 3-5). 
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Figure 2.3 Emirau Island (From Summerhayes et al. 2010: 63; Figure 2) 

 

2.4.3		Dating	and	chronology	

Two radiocarbon dates have been published from for the site of EQS (Summerhayes et al. 

2010: 65): 

1) WK-21349 (charcoal) collected from Test Pit 1, Layer 4. Age range: 3,360 – 3,160 

cal. (calibrated) B.P at two standard deviations (95.4% probability). 

2) WK-21345 (charcoal) collected from Test Pit 2, Layer 4. Age range: 3,210-2,960 cal. 

B.P at two standard deviations (95.4% probability).  

The date ranges of both radiocarbon dates fit securely within the date range proposed 

in section 2.2.2 for the Early-Lapita period. However it also indicates that the deposit in Test 

Pit 2 layer 4 maybe younger than that of the corresponding layer in Test Pit 1, this will be 

discussed further below.  

2.4.4		Tamuarawai	[EQS]	–	Site	boundaries	and	geomorphology	

The site of Tamuarawai is located in garden land 250 m south of Hamburg Bay at the 

narrowest point of the island and is bounded to the north (approximately 280 m) by the sea 

and to the south (approximately 300 m) by a swamp (Summerhayes et al. 2010: 64). The site 

is bounded by a cliff-line to the east (approximately 180 m) and a road to the west 

(approximately 200 m) (Summerhayes et al. 2010: 64). The boundaries of the site were 

defined by excavating a series of test pits (TP) and shovel pits (SP) (Figure 2.4); cultural 

deposits extend as far as test pit 4 on the northern site boundary, TP 3, SP 9 and 10 on the 
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southern, TP 2 on the western and finally, SP 7 and 8 on the eastern site boundary 

(Summerhayes et al.2010: 64).  

Information generated by the test and shovel pits suggest that before the arrival of 

humans the island of Emirau was originally two islands separated by a lagoon. The site of 

EQS is argued to represent a stilt-village structure constructed upon a reef platform situated 

between the two islands (Summerhayes et al.  2010: 63). This is supported by the well-

preserved nature of the artefacts from Test Pits 1 and 3, Layer 4 suggesting deposition in a 

low energy lagoonal environment and by the presence of bivalves in the closed “death 

position,” which occurs when they are deposited under water (Summerhayes et al. 2010: 65). 

In addition to the stilt-village, evidence indicates that a beach or sand bank, arguably formed 

due to the presence of the silt-structures impeding sediment movement, may also have been 

occupied (see below). The condition of the material from layer 4 in test pits 2 and 4 supports 

this conclusion (Summerhayes et al. 2010: 65).  

2.4.5		Tamuarawai	(EQS)	–	Excavation	

Four test pits were excavated at the site of EQS, two (TP 1 and 2) during 2007 and two (TP 3 

and 4) in 2008, as shown on Figure 2.4. Test pits 1 and 2 were excavated to determine the 

presence and age of the site, while test pit 3 and 4 were designed to clarify the stratigraphy of 

the site and to sort out other outstanding issues from the first field season (Summerhayes et al. 

2010: 64). In addition to the test pits a series of Shovel Pits (SP) were also excavated, their 

location is noted on Figure 2.4.  The stratigraphy is consistent across the site, with all four test 

pits exhibiting the same four layers (Figure 2.5). Layer 1 consists of a black-brown garden 

loam which varies between 10 cm (TP4) to over 30 cm (TP3) in thickness. Layer 2 is a brown 

to yellow sand which ranges between 8-12cm (TP4) and 10-30 cm (TP1) in thickness. Layer 3 

consists of unconsolidated beach sand which is yellow/grey to white in colour and has a 

thickness range of 25-40cm (TP3 & TP4) to 15-20 cm (TP1). Lastly, layer 4 is composed of 

course, gritty sand with additional coral and large shell fragments; it ranges from 40-50 cm in 

thickness (Summerhayes et al. 2010: 64-65).  

Spatially, the majority of the cultural material excavated from the site was 

concentrated in the south-eastern corner (TP 1 and 3), with artefact densities decreasing 

markedly towards the north-eastern (TP4) and north-western (TP2) corners (Summerhayes et 

al. 2010: 68, 69, 73). Stratigraphically, cultural material is most prevalent in Layers 1,2 and 4, 

with lesser amounts in Layer 3 (Summerhayes et al. 2010: 64).  
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Figure 2.4 Map of the site of Tamuarawai (EQS) displaying the site boundaries (in grey), test pits (TP) and 
shovel pits (SP) (Modified from Summerhayes et al. 2010: 64; Figure 3) 

 

 

Figure 2.5 Stratigraphic profiles for test pits one, three and four (Modified from Summerhayes et al. 2010: 
55; Figure 8)  
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2.4.6		Interpretation	of	occupation	

Initial occupation of the site in approximately 3,360 – 3,160 cal. B.P consisted of a group of 

stilt-village structures constructed in the lagoon which separated the two small islands which 

would later form the modern Island of Emirau. The initial settlement is located in what is now 

the south-eastern corner of the site and is represented by Layer 4 in Test Pits 1 and 3 

(Summerhayes et al. 2010: 65, 72).  

Following this initial phase of occupation a shift or expansion of the site occurs at 

approximately 3,210-2,960 cal. B.P from the south-eastern corner of the site to the north-

eastern and north-western corners of the site, represented by Layers 3 and 4 in Test Pits 2 and 

4. Occupation in during this second phase was situated upon a beach or sandbank 

(Summerhayes et al. 2010: 65, 72). 

 Reference to the artefact concentrations indicates that the movement or expansion may 

have occurred during the deposition of Layer 3, as there is a decrease in artefact densities 

from Layers 4 to 3 in Test Pits 1 and 3 and an increase in artefact densities from Layers 4 to 3 

in Test Pit 4 (Summerhayes et al. 2010: 72). Artefact densities in Layers 1 and 2 of Test Pits 1 

and 3 suggest the movement to the north-eastern and north-western corners of the site 

represents an expansion of the boundaries of the site as opposed to a shift or relocation as 

considerable amounts of material was still being deposited in Layers 1 and 2. Finally a 

significant decrease in the densities of materials in Layers 1 and 2 of Test Pit 4 as compared 

to the same layers in Test Pits 1 and 3 suggests that a spatial restriction of occupation and a 

movement back to the area of initial occupation may have occurred.  

2.5 Summary	

The aim of this chapter was to provide a background to the Lapita culture, the production and 

use of ceramics and the Early-Lapita site of Tamuarawai (EQS). The chapter was divided into 

three sections. The first section provided an overview was provided of the Lapita cultural 

complex. This included an initial definition of the complex and its key components, followed 

by a comparison of the classificatory schemes employed to organise the sites of the Lapita 

cultural complex and finally, a summary of the key characteristics of Early-Lapita 

settlements. The second section consisted of an in-depth discussion of the production and use 

of Lapita ceramics and included descriptions of the preparation of materials for ceramic 

manufacture, techniques employed in vessel construction, firing techniques, the Lapita design 

systems and motifs and finally vessel forms and their arguable functions within Lapita 
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society. The final section discussed the Early-Lapita site of Tamuarawai (EQS) and included 

descriptions of the location of the site upon the Island of Emirau in the Bismarck Archipelago 

Papua New Guinea, the dating and chronology of the site, the site boundaries and 

geomorphology and a summary of the excavations undertaken at the site.  The final section 

provided an interpretation of the occupational history of the site. The following chapter 

provides an important in-depth discussion of the previous research conducted upon 

specialised production during the Early-Lapita period and details how a skill analysis can be 

employed to initially identify specialised production and furthermore, identify it to “type.” 
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Chapter	Three:	
Specialised	production	&	the	analysis	of	skill		

3.1 Introduction	

Specialised production has been theorised as a possible organisational paradigm for the 

production of ceramics during the Early-Lapita period by Kirch (1988, 1990, 1997, 2000), 

Hunt (1988, 1989) and Summerhayes (2000a). However the presence of specialised 

production strategies during this period has been recently challenged by Clark (2007).  

 The technique of skill analysis provides a means of clarifying whether specialised 

production is present during the Early-Lapita period and also identifying the “type” of 

specialised production occurring. This chapter reviews the “types” of specialised production 

theorised for the Early-Lapita period and the argument by Clark (2007) for a lack of said 

production, and discusses how a study of skill investment can be used to support or disprove 

the presence of specialised production, and if supported, what “type” of production was 

occurring. 

This chapter is divided into three sections.  The first section discusses the two types of 

specialised production theorised for the Early-Lapita period, this includes a type argued by 

Kirch (1988, 1990, 1997) and Hunt (1988, 1989) or “Specialised Regional Production”, and a 

second type argued by Summerhayes (2000a, 2000b, 2000c, 2001, 2003, 2010) or “Mobile 

Specialised Production”. The names “Specialised Regional Production and “Mobile 

Specialised Production” were created by the author of this research to ensure the discussion of 

these “types” was clear and unambiguous.  

The second section undertakes a discussion of Clark’s (2007) argument for a lack of 

specialised production during the Early-Lapita period. 

The third and final section discusses the technique of skill analysis. This section 

details the defining characteristics of skill, how skill can be studied via “technological 

signatures,” discusses the correlation between skill and specialised production, undertakes a 

discussion on the differential application of skill and finally discusses the identification of 

“types” of specialised production.  
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3.2 Specialised	Production	in	the	Early‐Lapita	Period	

Two types of specialised production have been proposed for the manufacture of Early-Lapita 

ceramics, Specialised Regional Production and Mobile Specialised Production.  The two 

variants of specialised production are discussed in turn below.   

3.2.1		Specialised	regional	production	

The first type of specialised production theorised for the Early-Lapita period was 

hypothesised by Kirch (1988, 1990, 1997) and Hunt (1988,1989) who argued that Early-

Lapita ceramic assemblages were produced via a specialised production strategy by a group of 

sedentary specialist potters for export within a regional exchange network. In this 

interpretation differing Early-Lapita settlements were specialising in the manufacture of 

specific forms of material culture, which were exchanged with other settlements for items 

they did not produce. 

The specialised regional production of ceramics within the Bismarck Archipelago 

cannot be studied in isolation; ceramics were arguably only one component being exchanged 

within a complex and dynamic system (Kirch 1997: 239). This exchange has been described 

along the lines of graph theory whereby exchange occurs between “nodes” (or points) which 

are connected by “links” to other nodes in the network. A number of types of goods moved 

along the links, including ceramics, shell valuables, obsidian etc (Kirch 1997: 230-238). 

Specifically regarding ceramics Kirch (1997: 234) notes “[s]ome communities may have 

specialized in the manufacture of pottery, trading or exchanging ceramic vessels to nearby or 

more distant communities.” The exchange network(s) within which this material was being 

moved were framed by regional zones, or within predefined “provinces” (Kirch 1997: 241).  

To further define regional specialised/standardised production it is necessary to review three 

pieces of important research, which laid the foundation for this model, including: Kirch 

(1988), Long-distance Exchange and Island Colonization: The Lapita Case, Hunt (1988), 

Graphic Theoretic Network Models for Lapita Exchange: A Trial Application and lastly, Hunt 

(1989), Lapita Ceramic Exchange in the Mussau Islands, Papua New Guinea.  

3.2.1.1 Kirch,	P.V.	(1988)	Long‐distance	exchange	and	island	colonization:	The	

Lapita	case	

The movement of materials between Lapita sites has been a topic of interest for Lapita 

archaeologists since the early 1970’s, when it was first demonstrated by Ambrose and Green 



 
 

30 
 

(1972: 30) that obsidian from New Britain was being utilised in the Santa Cruz Group of the 

Solomon Islands. Indeed, the existence of exotic materials, such as obsidian, adzes and chert 

in Lapita sites ranging from the Bismarck Archipelago to Samoa was used by Green (1979: 

38-39) to argue for a network of reciprocal exchanges between related communities.  

 It was during this atmosphere when the first models for specialised production were 

first proposed. One such example is an early piece of research conducted by Kirch (1988) in 

which he examined the link between long distance exchange and the colonisation of remote 

Oceania by Lapita colonists. An important theoretical framework which was critical to Kirch’ 

(1988: 105-106) research was the “Lapita province,” which at the time this article was 

published only consisted of the Western and Eastern provinces (refer to section 2.2.2), as it 

was argued that each of the provinces had an independent exchange network operating 

between its component sites. The western Lapita network included sites in the Bismarck 

Archipelago, Vanuatu and New Caledonia and arguably the Solomon Islands, and had a range 

of materials being exchanged, including obsidian, chert, finished adzes, oven stones and 

ceramics (Kirch 1988: 105-107). The eastern Lapita network included sites in Fiji, Tonga, 

Samoa and a number of smaller more isolated islands such as Niuatoputapu, Futuna and 

‘Uvea and had a very similar range of materials being exchanged as the western network 

(Kirch 1988: 106-107).   

 The importance of this early piece of research by Kirch (1988) is the explanation 

provided by the author of where and how the material was being manufactured for inclusion 

in these two networks. To extrapolate, the author argued that the materials being exchanged 

were the result of “specialised” production. To explain this production strategy, the author 

discussed the role shell valuables may have played within the Western and Eastern networks 

by drawing parallels to ethnographically documented examples of exchange, such as the 

famous Kula network of the Massim Islands, within which shell valuables were  prestigious 

trade items (Kirch 1988: 107, 2000: 120). A the time of writing, shell valuables had been 

under examined by Pacific archaeologists with regards to the topic of exchange due to the 

difficulty in determining whether they were exotic in origin (Kirch 1988: 108). Therefore it 

was argued that if specialised production of shell valuables (including beads, pendants, 

bracelets and rings) was occurring at certain sites, that this would be evidenced by the 

presence of tools, unfinished objects and manufacturing detritus. Conversely if only finished 

items were present this would indicate these items were imported (Kirch 1988: 108).  

Based upon the rationale discussed above, Kirch (1988: 111) undertook an analysis of 

ten Lapita sites (five Western and five Eastern) and noted the presence of finished objects and 

unfinished objects and manufacturing detritus. The results of the analysis indicated that a 
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number of sites (one located in the Mussau Group, and two in Fiji, Lakeba, and Naigani) were 

specialising in the manufacture of shell valuables, whereas others were manufacturing only a 

limited number of shell goods (including sites in the Reef/Santa Cruz Group, Tikopia, Fiji and 

Tonga) or none at all (Kirch 1988: 111-112). Additionally, it was found that some shell 

objects (Conus rings and beads) were relatively common and were widely manufactured, 

whilst others (rectangular Conus units, Spondylus long units and beads and Tridacna rings) 

were rarer and were only manufactured in a limited number of locals (the Mussau sites). The 

rarer shell items were arguably prestige items used in distant and less frequent exchanges 

(Kirch 1988: 111-112).  

From all of the sites included in the analysis, the sites from the Mussau Group, 

included in the Western Lapita network, produced the widest range of specialised shell 

valuables and had the highest number of the rarer shell valuables listed above. However, the 

Mussau Group lacks the “high value” natural resources, such as obsidian or suitable stone for 

adze manufacture and yet has a high frequency of exotic imports. Therefore,  Kirch (1988: 

112-113) argued that the Mussau sites may have played a similar role within the Western 

Lapita network as that played by certain villages in the Trobriand and Woodlark Islands 

within the Kula ring; specialising in the manufacture of shell armrings which were exchanged 

within the wider long-distance network (Kirch 1988: 112-113).   

The model described within Kirch’ (1988) paper for the specialised production and 

exchange of shell valuables provided the framework within which the specialised production 

of ceramics would later be placed. However, before this could occur two important pieces of 

research by Hunt (1988, 1989) first needed to be published; they are reviewed below. 

3.2.1.2 Hunt,	T.L.	(1988)	Graph	theoretic	network	models	for	Lapita	exchange:	A	

trial	application	

Hunt (1988: 135) undertook an analysis of the topological distance between Lapita sites using 

a graph theoretic network model, as a means of further exploring the relationship between the 

spatial distribution of Lapita sites and the impact this may have had on 

exchange/communication networks. Graph theoretic network models or more simply graph 

theory is a branch of mathematics that studies interactive networks by reconfiguring the 

network into a series of nodes (points) and linkages between nodes (Hunt 1988: 135). The 

theory deployed within this research would feature prominently in later discussions of 

specialised production and exchange between Lapita settlements by Kirch (1990, 1997, 2000) 

and Hunt (1989).   
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The construction of network models to study Lapita exchange involves three steps. 

The first step requires the selection of nodes (Hunt (1988: 136). The second step involves 

linking the nodes into a network; the links describe the routes to be travelled within the 

network (Hunt 1988: 136). The final step involves selecting an appropriate form of analyses 

which best suits the question being posed; in this case Hunt (1988: 137) chose to use an 

adjacency matrix and a short-path matrix (Hunt 1988: 137). 

Whilst Hunt (1988) undertook an analysis for multiple areas only the results of the 

analysis upon the Bismarck Archipelago are relevant here. Hunt (1988: 145) created three 

different models for the Bismarck Archipelago; a Lapita sites/straight line-links model, a 

Lapita sites/water transport links model and a Geographic/ straight-line links model (Figure 

3.1). From the three models Hunt (1988: 145) noted that the Geographic/straight-line links 

model “best reflects the potential influence of the geographic configuration of the Bismarck’s, 

independent of our unavoidably biased knowledge of Lapita site distribution.” Within this 

theoretical network are twenty-six nodes which were defined following Terrell’s (1977, 1986: 

130-131) research into geographically-based proximal point analysis. To further explain, 

small islands were designated a single node, while larger elongated islands were designated 

with a node at each end and one in the centre (Hunt 1988: 145).  

The results of the analyses above using an adjacency matrix indicate that the most 

central nodes in the theoretical network were the Mussau Group (node 3), the northern tip of 

New Ireland (Kavieng-Tigak Islands area, node 6), Sakar Island in the Siassi Group (node 23) 

and Tolokiwa Island, adjacent to Sakar Island (node 24) (Hunt 1988: 145). When analysed 

using the short-path matrix northern New Ireland (node 6) is the most central node, followed 

by Mussau (node 3), Sakar (node 23), Tolokiwa (node 24) and Karkar Island, off the north 

coast of New Guinea (node 26), all tied for the second highest centrality within the network 

(Figure 3.1) (Hunt 1988: 145, 152). 

Interpreting the results of the adjacency matrix Hunt (1988: 155) noted that small 

islands (such as the Mussau Group, the Duke of York Group, and Watom Island) frequently 

had high centrality and noted that these islands would, therefore, have made good locations 

for “middle-man” activities. Additionally, Hunt (1988: 155) argued that the Mussau Group, 

northern New Ireland, north-central New Britain (Talasea) and the Siassi-Karkar area may 

have been in good positions to participate in trade around the Bismarck’s.  
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Figure 3.1 A geographic/straight-line link model for the Bismarck Archipelago (From Hunt 1988: 152) 

 

3.2.1.3 Hunt,	T.L.	(1989)	Lapita	ceramic	exchange	in	the	Mussau	Islands,	Papua	New	

Guinea.	

The last piece of important research is Hunt (1989). This is a limited formal analysis and a 

physico-chemical analysis of ceramic assemblages from five sites excavated under the 

leadership of Kirch, as part of the “Lapita Homeland Project” in the Mussau Island Group, 

located on the northern periphery of the Bismarck Archipelago (Hunt 1989: 79, 81, 96-116, 

121-124; Kirch et al. 1991). While a full discussion of Hunt (1989) is beyond the scope of 

this research, a brief discussion of the results he reached is important.  

The physico-chemical analysis and interpretation of ceramics excavated from the 

Early-Lapita site of Talepakemalai (ECA), and more specifically Area B (designated as an 

Early-Lapita assemblage), as part of Hunt’s (1989: 121) research is the focus of this 

discussion. Hunt (1989: 151, 195) undertook a physico-chemical analysis on 56 sherds 

excavated from ECA-Area B using a JEOL model JSM-840A SEM (Scanning Electron 

Microscope) fitted with a Tracor Northern energy-dispersive X-Ray detector (Hunt 1989: 

151). Direct comparison was made with clay samples collected from the main island of 

Mussau and from two sources in the Manus Island Group, Bokale Island and Kali Bay on the 
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main island of Manus (Hunt 1989: 171, 175; Kirch et al 1991: 158), and additionally with 

known geological sources, as a means of distinguishing local from non-local production.  

Multivariate statistics were undertaken using the statistical package SPSS – X Version 

3.0, through two agglomerative hierarchical clustering techniques complete (furthest 

neighbour) linkage and average (between group) linkage, using the city-block (or Manhattan) 

distance measure (Hunt 1989: 184-185). The clusters generated from this process are 

interpreted by Hunt (1989: 163) as representing discrete clay sources which are separated by 

compositional differences (hence “compositional” groups), and therefore also represent the 

minimum number of production centres in any given site. However, Hunt (1989: 164) notes 

that while this method can arguably identify discrete sources, it cannot locate these sources in 

space (they could be metres or kilometres apart).   

Hunt (1989: 200) identified 11 compositional groups within the sample from ECA-

Area B, with five sherds not being assigned to clusters as their group membership changed 

when compared between the two clustering techniques mentioned above. None of the clay 

samples analysed clustered with sherds from ECA-Area B. Additionally; Hunt (1989: 200) 

was unable to assign any of the 11 compositional groups to known geological sources 

contemporary or otherwise. Therefore, it is estimated the proportion of non-local pottery in 

the ECA-Area B assemblage to be as high as 100% (Hunt 1989: 200). 

If these results are compared to the sites of Etapakengaroasa – Emananus Island 

(EHB), argued to be contemporaneous with that of Talepakemalai (ECA-Area B), and 

Etakosarai – Eloaua Island (ECB), argued to have been occupied at a slightly later late, we see 

that the 100% non-local signature is not universal (Hunt 1989: 194-196, 201-203; Kirch 

2001b: 143). Hunt (1989: 201-203) identified nine compositional groups within the sample 

from EHB, and argued that 100% of these groups were non-local in origin. Hunt (1989: 194) 

identified 12 compositional groups for the site of ECB, with four sherds unassigned to a 

cluster. Amongst the 12 compositional groups, two were identified as clay from the Mussau 

and Mbuke clay sources.  The remaining 10 groups were unassigned to any geological 

sources. It is estimated that approximately 11.7% of the ECB assemblage was constructed 

locally, with the remaining 88.3% non-local in origin (Hunt 1989: 196).  

Hunt’s (1989) research is extremely important for the development of a model of 

specialised regional production as it supported Kirch’s (1988) earlier hypothesis of specialised 

production by showing that the majority of the ceramics at the sites of ECA – Area B, ECB 

and EHB were non-local in origin and therefore were arguably produced elsewhere and 

brought into these sites through exchange (Hunt 1989: 219). This point is further supported by 

Dickinson (2006: 113, 139) who conducted a petrographic study of sherds from both 
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Talepakemalai and Etapakengaroasa and argued that the sherds were primarily non-local in 

origin.  

3.2.1.4 Discussion		

The research discussed above was used by Kirch (1990: 121-125, 1997: 228-238, 2000: 112-

114) to argue for the presence of a complex exchange network across the Bismarck 

Archipelago / Far-Western province. 

To study this network, Kirch (1988: 108, 1990: 121-125, 1997: 230-238) focussed 

upon the material that was arguably exchanged to and from the Mussau Lapita sites in the 

Bismarck Archipelago, and additionally could be sourced to the original production locality 

(thus indicating exchange) including, ceramics, shell-valuables and obsidian (other exchange 

items such as chert flake tools, oven stones, and metavolcanic adzes were discussed in 

passing).  

 The network was modelled upon Hunt’s (1988) graphic theoretic analysis of the 

Bismarck Archipelago and specifically utilised the geographic/straight-line links model 

(discussed above) as an organising principle (Kirch 1990: 120; 1997: 242-243).  Following 

Hunt’s (1988) original research, the Mussau Lapita sites were argued to represent a central 

geographically defined “node” connected by a series of “links” to other nodes within the 

Bismarck Archipelago/far-western exchange network. In addition, Kirch (1990: 120) argues 

that based upon the adjacency and short-path matrices derived from the geographic/straight-

line links model completed by Hunt (1988), that the Mussau “node” is centrally located 

within the Bismarck Archipelago, and thus “might be expected to have played a significant 

role in regional exchange” (Kirch 1997: 242).  

 From the exchange materials studied by Kirch (1990) the most important with regards 

to specialised regional production is ceramics and shell valuables. Kirch (1990: 125) drew on 

both Hunt’s (1989) chemical analysis of the Mussau ceramics assemblages and his own 

research (Kirch 1988) upon shell-valuables, to argue that the Mussau Lapita sites were 

engaged in an exchange network of specialised producers, whereby they would produce shell-

valuables for exchange and import items they did not produce, in this case ceramics. The 

specialised production of ceramics for export within the far-western network was supported 

by reference to the work of Hunt (1989) which indicated that between 88 and 100 percent of 

the material was non-local in origin and, within the earliest sites, derived from 12 different 

clay sources, one arguably being located on Manus and one or two on the main island of 

Mussau (Kirch 1997: 243). This could indicate that pottery was being produced and 
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exchanged from 12 different production centres or localities (Kirch 2000: 113). The 

specialised production of shell valuables by the Mussau sites is supported by the large 

quantities of manufacturing debris and unfinished rejects of various types of shell-valuables 

within the sites (Kirch 1997: 238).  

Regarding the presence of specialised production within this theoretical exchange 

Kirch (1990: 125) noted “there was considerable specialization of production within the 

network. In the case of Mussau, we have evidence for the intensive production of shell 

artefacts. On the other hand, Mussau Lapita communities produced little pottery...so that 

specialization in ceramic manufacture must have been the role of several other communities 

from which Mussau received its pots”.  

3.2.2		Mobile	specialised	production	

The second type of specialised production theorised for the Early-Lapita period was 

hypothesised by Summerhayes (2000a, 2000c, 2001, 2010). Summerhayes (2000a) argues 

that Early-Lapita ceramic assemblages were produced via a specialised production strategy by 

a group of mobile potting specialists (or “mobile specialists”) for use in the potters home 

settlements. In this interpretation, groups of potters were moving around their settlements 

extracting a diverse range of materials which are brought back to their settlements and used to 

produce specialised pottery (Summerhayes 2000a: 227). The key difference between this type 

of specialised production and the one detailed above is that this type does not involve ceramic 

exchange but instead argues for local production of ceramics using materials distributed 

around the settlements of the potters.  To further explain mobile specialised production it is 

necessary to review the research of Summerhayes (2000a), Lapita Interaction.  

3.2.2.1 Summerhayes,	G.R.	(2000a)	Lapita	Interaction	&	formal	pottery	analysis	

 Summerhayes (2000a: 18) undertook an analysis on pottery collected from eight Lapita sites 

in West New Britain, including; sites located in the south coast localities of the Arawe Islands 

and the area surrounding the township of Kandrian, and the north coast locality of Talasea. 

The analysis consisted of both a formal ceramic analysis as well as a physico-chemical 

analysis (Summerhayes 2000a: 29-41). The focus of this discussion will be on three sites; 

FOH (Test pit 10 - squares D, E, F and G) located on Adwe Island, FNY (Paligmete) on Pililo 

Island and FOJ (Apalo) squares 01-04 on Kumbun Island, in the Arawe Island Group, West 

New Britain. FOH squares D,E,F and FNY have been designated as Early-Lapita, whereas 

FOH square G and FOJ have been designated as Middle-Lapita based upon both vessel form / 
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decoration and with physical radiocarbon determinations (Anderson et al.2001: 4; 

Summerhayes 2000a: 27, 231). The discussion will primarily focus upon the Early-Lapita 

sites of FOH and FNY with comparisons made to FOH square G and FOJ when necessary. 

Discussion will be made of the major findings related to the sites listed above and will utilise 

this data to elucidate the model of mobile specialised production. 

The first section of Summerhayes (2000a) research to be discussed is the formal 

analysis undertaken on the West New Britain material. The formal pottery analysis was 

designed to allow the description of, and comparison between, the various pottery 

assemblages involved in the research in terms of the form / shape of ceramic vessels, the 

decoration present upon these vessels, and finally the fabric used in vessel construction 

(Summerhayes 2000a: 33).  The vessel forms used by Summerhayes (2000a: 33 - 35), were 

created by combining multiple rims, rims / necks and carinated / body sherds in order to 

define a range of heuristic vessel forms (for a discussion of the vessel forms refer to section 

4.2.3). These vessel forms are discussed for each of the three Arawe Island group sites in turn.  

 At total of 218 vessels were identified for the Early-Lapita assemblage of FOH, 

squares D, E, F (Table 3.1). The most numerous vessel Form is Form V (carinated jar) which 

composed 33% of the assemblage, followed by Form I (open bowl) making up 21% of the 

assemblage (Summerhayes 2000a: 33, 45). Forms II (open pot/bowl), VI (globular pot) and 

VIII (stand) comprised 8%, 14% and 8% respectively. Forms III (possible open bowl), IV (jar 

with horizontal rim) and VII (Inward restricted upper vessel form) were the least numerous 

(Summerhayes 2000a: 33, 45).    

Decoration upon these vessel forms is dominated by dentate stamping, which 

comprises 24% of all of the decoration present. If the amount of dentate stamping is examined 

on a vessel by vessel basis it can be seen that Forms I and VIII (with 64% and 61%, 

respectively) have the largest amount of dentate stamped vessels, followed by Form VII 

(27%), Form IV (20%), Form III (8%) and Form V (7%). Forms II and VI have no dentate 

decorated vessels (Summerhayes 2000a: 46).  The second and third highest decorative 

techniques present are both forms of lip modification, cut lip comprising 9% and notched rim 

comprising 7% (Summerhayes 2000a: 46). This is followed by linear incision comprising 4% 

of the decoration and fingernail impression comprising 3%. Other decorative techniques 

including scalloped rim (2%), grooved/channelled (0.5%) and incised/notched rim (0.5%) are 

present in minor quantities. Lastly, 50% of the assemblage is plain-ware (Summerhayes 

2000a: 46).  
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Table 3.1 Vessel form totals for site FOH, D, E, F (Summerhayes 2000a: 45) 

Vessel Form Number of Vessels % 

I 47 21 

II 17 8 

III 12 6 

IV 10 5 

V 73 33 

VI 30 14 

VII 11 5 

VIII 18 8 

Total 218 100

 

A total of 71 vessels were identified for the Early-Lapita site of FNY (Table 3.2). The 

most numerous vessel form, Form I, comprised 32% of the assemblage, followed by Form V 

comprising 21% of the assemblage, Form VIII comprising 11% and Form II comprising 10% 

of the assemblage (Summerhayes 2000a: 130). Forms III and IV both comprise 7% of the 

assemblage, respectively. Forms VI and VII were the least numerous (Summerhayes 2000a: 

130).  

 

Table 3.2 Vessel form totals for site FNY (Summerhayes 2000a: 45) 

Vessel Form Number of Vessels % 

I 23 32 

II 7 10 

III 5 7 

IV 5 7 

V 15 21 

VI 4 6 

VII 4 6 

VIII 8 11 

Total 71 100

 

Decoration in FNY is dominated by dentate stamping which comprises 44% of the 

decoration present (Summerhayes 2000a: 130). If dentate stamping is viewed for each of the 

vessel forms in turn, Forms I and VIII have the highest number of dentate stamped vessels 

(65% and 19% respectively), followed by Form III (6%) and Form IV, V and VII with 3% 

each (Summerhayes 2000a: 130). The second highest decorative technique is notched rim 

comprising 8%, followed by linear/ notching comprising 6%, and cut lip comprising 3%. 

Other decorative techniques present in minor quantities include shell impression and stick 
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impression (each comprising 1%). Finally, 37% of the assemblage is plain-ware 

(Summerhayes 2000a: 130). 

A comparison between the decoration and vessel forms identified for the assemblages 

of FOH, squares D, E, F and FNY indicates that a number of similarities exist between the 

two assemblages.  

- Firstly, dentate stamping is the most common decorative technique in both 

assemblages by a large margin. This is generally followed by either a decorative 

technique relating to lip modification (rim notching or cut lip) or linear incision.  

- Secondly, vessel Forms I and V are the most numerous vessel forms in both 

assemblages.  

- Thirdly, dentate stamping is most numerous upon vessel Form I and VIII.   

- Fourthly, plain-wares comprise a large percentage of both assemblages. 

The formal analysis will be discussed further in section 3.2.2.3 below. 

3.2.2.2 Summerhayes,	G.R.	(2000a)	Lapita	Interaction	&	physico‐chemical	analysis 

The second section of Summerhayes (2000a) which will be discussed is the physico-chemical 

analytical component. Summerhayes (2000a: 38,178, 181,186,190) undertook a physico-

chemical analysis using an electron microprobe, utilising both Wavelength Dispersive 

Spectrometry (WDS) and Energy Dispersive Spectrometry (EDS), upon a total of 61 sherds 

from FOH (squares D1, D2, F1 and F3), 52 sherds from FOH (square G), 38 sherds from 

FNY (units 2 and 3), and 74 sherds from FOJ. Similar to Hunt (1989: 171, 175) Summerhayes 

(2000a: 168-170) collected samples in order to deduce whether the pottery was non-local or 

produced locally. However, unlike Hunt (1989) who collected clay samples, Summerhayes 

(2000a: 168-170) collected river and beach sands from points along the north and south coast 

of West New Britain, which were subsequently used in the identification of a regional mineral 

signature. This regional signature acted as a baseline for comparison with the fabrics (or 

combinations of inclusions manually added to clay as “temper” before firing, equivalent to the 

“temper Groups” used in this research, discussed in section 4.4) present in the ceramic 

samples and allowed the identification of local VS non-local samples. In the context of this 

research “local” is referring to a “general regional zone” or “procurement zone.” Regarding 

this research the “general regional zone” is the south coast of West New Britain as the three 

sites being discussed here (FOH, FNY and FOJ) are located on this coast (Summerhayes 

2000a: 181, 221, 234).     
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Due to the complex nature of the data set generated by the microprobe analysis; 

interpretation required the use of multivariate statistical methods, much like those used earlier 

by Hunt (1989). Summerhayes (2000a: 39-40) undertook a Principal Component Analysis 

(PCA), with the MVARCH statistical package developed by R.V.S. Wright, and a 

Hierarchical Clustering Analysis (HCA) using the Group Average Method with Euclidean 

distance. Major clusters and group structure were identified using the programme, 

ACROSPIN; which allowed a three dimensional plotting of the component scores generated 

by PCA. The component scores where then entered into an HCA; thus providing a means to 

assess the clusters previously observed (Summerhayes 2000a: 38-39). Clusters identified were 

interpreted using the Chemical Paste Compositional Reference Units (CPCRU) concept 

(Summerhayes 2000a: 39; Bishop et al. 1982: 305). CPCRU’s are simply the resultant groups 

formed by the clustering of elemental data and are essentially equivalent to Hunt’s (1989: 

163) “compositional groups” (Summerhayes 2000a: 39).  

Summerhayes (2000a: 180) identified five chemical paste compositional reference 

units (CPCRU) for FOH squares D,E,F, of these three, CPCRU 1, 3 and 4 were argued to be 

definite chemical groupings and thus could be equated with three clay resource zones 

(Summerhayes 2000a: 181).  CPCRU 2 and 5 were composed of samples which could not be 

definitively equated with a single source area (Summerhayes 2000a: 181). Comparison 

between the fabrics present in the sample and the regional signature indicates that CPCRU 1,3 

and 4 were local, whereas 2 and 5 contain minerals that are not present on the south coast, and 

were therefore argued to be non-local (Summerhayes 2000a: 181).  In addition, this 

comparison indicates that the clays within the local CPCRU were used in association with 

minerals from nearly every river system on the south coast of West New Britain 

(Summerhayes 2000a: 181).  

Five CPCRU were identified for the site of FNY, of these, 1, 2, 3 formed coherent 

chemical groups and could be equated with clay resource zones, whilst 4 and 5 did not 

(Summerhayes 2000a: 190-193). Four out of the five CPCRU 1,2,3, and 5 are local to the 

south coast, whereas CPCRU 4 is non-local (Summerhayes 2000a: 193). Those CPCRU 

argued to be “local” have an “eclectic” variety of fabrics per CPCRU utilising a number of 

south coast river systems (Summerhayes 2000a: 193).  

Five CPCRU were identified for the site of FOH, square G, all five formed coherent 

chemical groupings (Summerhayes 2000a: 181-182). Similar to FOH squares D, E, F above, 

minerals from a number of south coast river systems where used in combination with each of 

clay sources identified (Summerhayes 2000a: 186). 
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Six CPCRU were identified for the site of FOJ, all six formed coherent chemical 

groupings (Summerhayes 2000a: 186). Unlike the results for the FOH sites discussed above, 

FOJ was argued to have a more structured relationship between fabrics present and chemical 

groupings. CPCRU 1, 3 and 5 predominately have fabrics from one river system (the Anu 

River) and one other local south coast source, whilst CPCRU 2 and 6 have fabrics from a 

number of the south coast river systems (Summerhayes 2000a: 190). Summerhayes (2000a: 

190) argues that the reduction in the number of fabrics being used in CPCRU 1, 3 and 5 as 

compared to CPCRU 2 and 6 is temporal, with the former CPCRU being located in the top 

unit of the site, whereas the latter being present in the bottom three units of the site.  

When the CPCRU of the Early-Lapita assemblages are compared, one CPCRU from 

each site overlaps, however both are argued to be non-coherent groupings (Summerhayes 

2000a: 195). However comparison between the sites of FOH squares D, E, F and the Middle-

Lapita sites of FOH square G and FOJ indicates that a number of CPCRU from these sites are 

shared. This includes three CPCRU from FOH squares D, E, F, grouping with four CPCRU 

from FOJ and one CPCRU from  FOH D, E, F grouping with one CPCRU from FOH square 

G (Summerhayes 2000a: 193-195). This indicates that pottery from the site of FOH squares D 

,E ,F is being produced using clay procured from sources dispersed around the Arawe Island 

Group, or elsewhere, and which would later be associated with Middle-Lapita sites  

(Summerhayes 2000a: 196-197).  

 A comparison of the fabrics associated with the CPCRU of the Early-Lapita sites in 

the Arawe Island Group shows that both assemblages have a varied number of CPCRU / 

fabric combinations (Summerhayes 2000a: 181, 193). This same pattern is identified in the 

Middle-Lapita sites of FOH square G, but was not present within the site of FOJ which 

showed a much more limited set of CPCRU / fabric combinations (Summerhayes 2000a: 

190). 

 In summation; the Early-Lapita sites of FOH squares D, E, F and FNY both have 

ceramic assemblages that are associated with a number of clay sources; the clay sources was 

being used in combination with a varied variety of fabric material that is being sourced from a 

number of river systems along the south coast of West New Britain. Potters from the site FOH 

squares D, E, F were using clay materials sourced from across the Arawe Island Group. The 

data presented above points to a complex form of production occurring during the Early-

Lapita period in the Arawe Island Group. What kind of production does this signature 

represent? Summerhayes (2000a: 225) argues that different forms of production will result in 

differing production signatures, local production (Figure 3.2) defined as the production and 

use of ceramics  on an individual site basis, for example, should be identifiable by the 
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presence of one CPCRU (and thus clay source) and one fabric type within an individual 

assemblage (Summerhayes 2000a: 225). Specialist production (Figure 3.3) , whereby a single 

site is producing wares which are subsequently exchanged / moved to other sites, should be 

identifiable by the presence of one CPCRU and one fabric type being found  in a number of 

ceramic assemblages (Summerhayes 2000a: 225). Finally, specialist production distributing to 

a number of sites (Figure 3.4) whereby a number of sites are producing wares which are 

subsequently exchanged / moved to multiple sites, should be identifiable by the presence of a 

number of differing CPCRU, each associated with a single fabric type being present in 

multiple ceramic assemblages (Summerhayes 2000a: 225).  

 However, the variability in both the number of clays being utilised and the fabric / 

clay combinations at the Early-Lapita Arawe sites precludes a form of production that is 

different from any of the models proposed above. Summerhayes (2000a: 226) argues that the 

production patterns identified are resultant from the “mobility” of the potters. In this scenario 

potters are moving along the south coast of West New Britain collecting materials for pottery 

production and returning with these materials to a settlement to begin the process of 

production (Summerhayes 2000a: 226-228). The materials being collected vary depending on 

the site in question, for example, potters from the settlement represented by FOH squares D, 

E, F are arguably collecting fabric from all of the major south coast river systems and clay 

from all of the identified sources within the Arawe Island Group, FNY on the other hand, is 

only collecting fabrics from the south coast and is combining them with locally derived clays 

(Summerhayes 2000: 193). In this model it is the “potters” moving not the clay / fabric 

materials or the finished ceramic products (Figure 3.5). Therefore, it is not the individual sites 

producing the specialised wares (as would be the case in most notions of specialised 

production); it is the mobile potting groups who are producing the specialised wares. The two 

types of specialised production described above are exchanged based types, along the lines 

proposed for specialised regional production. 

It is argued here that the pattern reflected in the Arawe assemblages is one of “mobile 

specialist” potters, which move between fabric / clay sources and perhaps other Lapita 

settlements, collecting materials which are subsequently combined to make ceramics which 

have the complex fabric/clay combinations discussed above.  

3.2.2.3 Discussion		

It is argued in section 3.2.2.2  that a unique form of specialised production was being practised 

by the Early-Lapita peoples of West New Britain, here called “mobile specialised production” 
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(Figure 3.5). Mobile specialised production involves the production of both plain-ware and 

decorated ceramics by groups of potters, who are moving around the south coast of West New 

Britain collecting materials from river systems and clays sources, in some cases already 

associated with a contemporary Lapita settlement. Ceramic assemblages produced via this 

form of production are argued to have a unique production signature, as each assemblage has 

a number of clay / fabric combinations. In essence ceramic assemblages produced via this 

form of production are highly variable in the materials used in ceramic production 

(Summerayes 2000a: 225). 

 Importantly, when the two components (the formal analysis and the physico-chemical 

analysis) of Summerhayes (2000a) research are viewed together, it can be seen that whilst the 

clay / fabric combinations are highly variable, the ceramics being produced are not. This point 

is eloquently made by Summerhayes (2000a: 225) himself when he noted that, within the 

Arawe Island Group sites, “[i]dentical pottery was produced from a number of clay sources 

each one mixing sands from a number of different rivers or beaches.” Therefore the pattern 

reflected in this model is one of mobile specialist potters moving amongst Early-Lapita 

settlements and resource procurement areas, making pottery which is stylistically and 

functionally identical, but which is composed of highly variable potting materials.  

 

 

 

Figure 3.2 Local Production (Modified from Summerhayes 2000a: 227; Figure 11.39) 
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Figure 3.3 Specialist production (Modified from Summerhayes 2000a: 225; Figure 11.37) 
 

 

Figure 3.4 Specialist production distributing to a number of sites 
(Modified from Summerhayes 2000a: 226; Figure 11.38) 
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Figure 3.5 Ceramic production at the Early-Lapita Arawe Island Group sites, known here as “mobile specialised production”  
(Modified from Summerhayes 2000a: 226; Figure 11.40) 
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3.3 Specialised	Production	During	the	Early‐Lapita	Period:	

An	Opposing	Argument	

Two types of specialised production have been argued for the Early-Lapita period, specialised 

regional production and mobile specialised production. However, the recent research of Clark 

(2007) challenges these studies by arguing that specialised production is not occurring during 

this period. What is the basis of Clark’s (2007) argument? 

The core of Clark’s (2007) argument revolves around the definition of specialised 

production he employed and how he intended to identify this “type” of production within his 

selected datasets. The “type” of specialised production Clark (2007: 289-290) identified is 

termed here “specialised regional production” and is discussed in section 3.2.1 above.  

 Clark (2007: 289) utilised the work of Benco (1988) and argued that “[s]pecialisation 

is the investment of labour and capital in the production of a particular good or service 

beyond what is required for domestic consumption, with surpluses providing the capital 

required for economic exchanges” (Clark 2007: 289). Critically, Clark (2007: 289) (again 

following Benco 1988) utilised the “standardisation hypothesis,” which argued that a “high-

degree of similarity in vessel characteristics (physical and stylistic) reflects specialised 

production...while heterogeneity indicates dispersed household production,” as a tool for 

identifying this production within his selected datasets.  

The research of Summerhayes (2000a) and Chiu (2003a, 2003b) provided the core 

datasets for Clarks (2007) hypothesis. As the research of Summerhayes (2000a: 225) has been 

previously discussed, it will simply be noted that this research argues for variability in the 

materials used to manufacture Early-Lapita vessels. Chiu (2003a: 26-33, 2003b: 159-161) 

undertook an analysis of ceramics from the Lapita site 13A (WKO013A), located on the Koné 

Peninsula, New Caledonia. To investigate ceramic production Chiu (2003b: 162) studied the 

raw materials used in ceramic production, and also conducted a stylistic, decorative and motif 

analysis in combination with an analysis of vessel form. Based upon the results of this 

analysis it was argued that no restriction in terms of temper types, decoration or motifs exists 

with specific vessel forms, with the possible exception of one vessel form (an “ovoid pot”) 

(Chiu 2003a: 309). Regarding this, Chiu (2003b: 175) comments that a lack “of clear 

tendency of choosing one paste over another for any particular decoration techniques may 

indicate the lack of strict standardisation in terms of pottery production in the community,” 
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and that the lack of standardisation “may in turn indicate the existence of several potters with 

different clay recipes producing pots with similar motifs on site.”  

To identify a “specialised regional production” strategy within the datasets of 

Summerhayes (2000a) and Chiu (2003a, 2003b), Clark (2007: 290) argued that, in keeping 

with the definition of specialised production he had selected, the data should reflect minimal 

“variation in the raw materials used to construct pots,” and because this type of specialised 

production involves exchange, the ceramics in these datasets should represent non-local 

production. However, as both Summerhayes (2000a) and Chiu (2003b: 176) argue for 

variability in materials used to manufacture vessels which were locally extracted, within their 

respective studies, Clark (2007: 290) argues that “specialised ceramic production is not 

posited” for the Early-Lapita period. Clark’s (2007) argument will be discussed further in 

chapter six.  

3.4 Identifying	Specialised	Ceramic	Production	

Through	the	Analysis	of	Skill	

The production of pottery requires the artisan or potter to make a wide range of choices 

regarding vessel form, decorative attributes, construction methods and materials; each of these 

choices requires the application of differing procedures to complete which in turn requires 

potters to possess differing bases of knowledge to complete the pottery competently to an 

intended outcome (Costin 2001: 281; Budden 2007: 80-81; Crown 2001: 456).   

It is widely accepted that the skill invested into the production of these different 

choices will vary depending on the production strategy that is being employed (Budden 2007, 

2008; Costin 2001; Costin & Hagstrum 1995). Specialised production strategies are often 

cited as having “high” overall levels of skill investment and therefore “high” levels of skill are 

seen as being an “indicator” of this form of production (Costin 1991: 40, 2001: 281; 

Hagstrum 1985: 72; Roux et al. 1995: 83). It is argued below, that in addition to high levels of 

skill investment, a second “indicator” of specialised production is a “differential application 

of skill” (a unique term defined for this research). 

This section is designed to provide a background to the identification of specialised 

production through skill analysis and is divided into four parts. Firstly, the defining 

characteristics of “skill” and the factors which impact the investment of skill into the 

production of ceramic assemblages are discussed. Secondly, a discussion is made of the study 

of skill through “technological signatures”. Thirdly, the correlation between specialised 
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production and high levels of skill investment is discussed. Finally, a discussion is undertaken 

upon the differential application of skill and its use in the identification of specialised 

production.  

3.4.1		The	defining	characteristics	of	“skill”	

Skill encapsulates an artisans “experience, proficiency and talent” in relation to the production 

of an item of material culture (Costin & Hagstrum 1995: 623; Budden 2008: 2).  

The terms “experience” and “proficiency” are linked; the former can be defined as 

“the knowledge base gained through the repetition of the production process,” and the latter as 

“the ability (requiring the aforementioned knowledge base) to increase the speed of 

production without decreasing the quality of the output item” (Collins Paperback Dictionary 

& Thesaurus 2003: 271, 246, 601). An important aspect of the acquisition of skill therefore 

relates to repetition or repeated practice, whereby a particular technique or object is 

constructed identically every time production occurs (Costin & Hagstrum 1995: 623; Budden 

64-66). The repetition of production allows the potter to incrementally increase their 

experience and proficiency and thus skill (Budden 2008: 1-2; Budden & Sofaer 2009: 209; 

Costin & Hagstrum 1995: 623).  

 As skill is acquired incrementally a pottery making society will have a range of 

variously skilled potters who are at different stages of their skill acquisition (Budden 2007: 

83, 2008: 2; Budden & Sofaer 2009: 209). 

As noted above, an important defining aspect of skill is the “talent” of a potter (Costin 

& Hagstrum 1995: 623; Budden & Sofaer 2009: 209). Talent can be simply defined as the 

“natural ability” of a potter (Collins Paperback Dictionary & Thesaurus 2003: 763). This 

means that for a potter to fully acquire the skill necessary to make a pot, this potter must have 

the talent to do so. Importantly, not every potential potter will have the talent to fully acquire 

the specific skills necessary to make the vessel, or as noted by Budden & Sofaer (2009: 209) 

“what one person can do, another cannot”. Furthermore it is argued that it is not in the interest 

of the culture to force someone that does not want to make pottery or cannot make pottery, to 

make pottery, as the chance that this person will make pottery to the standard required, is 

minimal (Crown 2001 454; Budden & Sofaer 2009: 209). Adding to the discussion of a 

potters “talent” is the important point that some vessel forms are more difficult to produce 

than others and therefore require a potter with the requisite level of skill to produce (Budden 

2008: 2; Clark 2007: 292). For example, large vessels have known problems of slumping and 

distorting at various stages of manufacture, unless considerable skill is applied to negate these 
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issues (Rice 1987: 227; Budden 2008: 2). Therefore not every potter will have the requisite 

skill to produce a large vessel. 

Every society has learning strategies which facilitate the transference of knowledge 

from one group to another. These learning strategies are culturally and socially mediated and 

reflect that society’s interpretation of what needs to be done to complete a vessel, and how 

one proceeds to complete said vessel (Budden 2007: 66, 76, 2008: 1; Budden & Sofaer 2009: 

203). It follows that potters will work to meet a pre-determined outcome which reflects a 

social and cultural interpretation of what a vessel needs to posses and to what standard the 

vessel needs to be completed, to perform its attributed function(s) (Budden 2007: 81, 2008: 

4). It is argued that it is not beneficial for potters (or communities in general) to produce 

pottery that is poorly made or technologically unsuited to the intended function of the vessel 

(Budden 2007: 8, 85). This is supported by research by Longacre et al. (2000: 276-277) into 

the production and sale of shiny-black cooking pots in a small city in the Philippines. 

Ethnographic data collected by Longacre et al. (2000: 276-277) indicates that the shiny-black 

cooking pots are brought from the potters by wholesalers who sell the pots in local markets; 

however the wholesalers will only purchase shiny-black cooking pots, thus if the pre-

determined outcome (a shiny-black pot) is not meet the potter will not be able to sell the pot. 

3.4.2		Studying	skill	through	“technological	signatures”	

The primary characteristics of skill were defined above; how are these characteristics to be 

identified upon a ceramic assemblage? 

To study the level of skill invested into the production of a ceramic assemblage, it is 

necessary to focus upon the variability present in the visible traces or “technological 

signatures” which remain after the completion of the potting techniques used to construct the 

vessels (Budden 2008: 2-3; Costin & Hagstrum 1995: 622; Costin 2001: 302). Technological 

signatures (also known as “mechanical attributes”) provide an accurate means of studying the 

level of skill invested into ceramic production as they are essentially an unintended addition 

by the potter made during production and as such do not reflect a social and / or functional 

requirement, but instead simply reflect the constraints under which the production occurred, 

or the production strategy (Costin & Hagstrum 1995: 622; Costin 2001: 302). Technological 

signatures and the analysis of skill are discussed in detail in chapter four. The following 

section discusses the notion of skill and specialised production being correlated with reference 

to the research of Costin & Hagstrum (1995).  
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3.4.3		Are	specialised	production	and	skill	correlated?	

An indicator of specialised production which is frequently cited is the “skill” level of the 

producers (Costin 1991: 39, 2001: 281-282; Costin & Hagstrum 1995: 619-620; Roux et al. 

1995: 82-83; Hagstrum 1985: 72). Simply put, high levels of skill are argued to be a 

characteristic of specialist production, and therefore could be used to identify the presence of 

a specialised production strategy (Costin 1991: 40, 2001: 281; Hagstrum 1985: 72; Roux et al. 

1995: 83). What is the basis for this argument? 

It was noted in chapter one that in the context of this study, specialised production can 

be defined as “the regularised production of a specific good or service above what is required 

for personal use, by a group of people that is restricted in size.” Production along these lines 

provides the perfect opportunity for skill acquisition, as the regular nature of production and 

the restricted size of the producing group, provides the necessary repetition for a producer to 

increase their experience and proficiency (and thus skill) (Budden 2008: 1-2; Budden & 

Sofaer 2009: 209; Costin & Hagstrum 1995: 623). Additionally, due to the limited size of the 

producing group, less individual variability will be introduced into the process of production 

by idiosyncratic behaviour (Costin 1991: 33, 2001: 302; Costin & Hagstrum 1995: 622). 

Therefore, specialised production systems create the perfect conditions for the acquisition of 

skill, and as such, production via such a system would be expected to have a high level of 

skill investment.  

Unfortunately whilst the association between high levels of skill and specialised 

production is often argued, it has received very little empirical testing (Costin 2001: 281-282). 

The exception to the rule is the research of Costin & Hagstrum (1995) which studied the 

organisation of ceramic production in Late Prehispanic Highland Peru. This study utilised the 

attributes of standardisation, labour investment and skill to characterise the forms of 

production occurring in the Upper Mantaro Valley during the Inka period (Wanka III) (Costin 

& Hagstrum 1995: 619-620,625). Costin & Hagstrum’s (1995) research into skill investment 

and ceramic production is discussed below. It is recognised by the author that ceramic 

production in Late Prehispanic Highland Peru and ceramic production in Early-Lapita period 

occurred in very different contexts of socio-political complexity.  

To study skill investment and the organisation of ceramic production, the study 

targeted two aspects of vessel manufacture or “technological signatures”, wall thickness (refer 

to section 4.5.3.3) and the presence or absence of a firing core (a “black central zone” in a 

vessel wall) (refer to section 4.5.3.5) (Gibson & Woods 1997: 53; Costin & Hagstrum 1995: 

633; Budden 2008: 2-3). Wall thickness was selected so as to provide information pertaining 
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to the skill invested into techniques of vessel forming (coiling, scraping etc) whilst the 

presence or absence of a firing core was selected as it is argued to be a “rough indicator” of 

the level of “control and consistency”, present in the firing process (Costin & Hagstrum 1995: 

633-634).  

Three different wares were included in the analysis, Wanka transport, storage and 

serving wares, known as Base Clara and Wanka Red; cooking ware or Micaceous Self-slip; 

and the prestigious Inka – style state ware (Costin & Hagstrum 1995: 625). Importantly, all 

three wares were argued to be produced via a type of specialised production (Costin & 

Hagstrum 1995: 635). As all three wares are argued to be produced via a “type” of specialised 

production, all three should, if skill and specialised production are correlated, display high 

overall levels of skill.  

What does the data relating to wall thickness and the presence or absence of a firing 

core, indicate about the level of skill invested into the three Upper Mantaro wares, and what 

does this indicate about the association between skill and specialised production? The data 

collected pertaining to the thickness of the vessels wall of the three different wares was 

measured at the rim, neck and body of each vessel, these points will be discussed in turn.  

Comparison between the individual rim thicknesses and the mean for each ware 

indicates that the Inka ware had the least amount of variability with 98% of the vessels 

showing less than five percent variation from the mean rim thickness. This is followed by 

Wanka ware with 95% and lastly Micaceous Self-slip with 90% (Costin & Hagstrum 1995: 

634). Importantly, if the variation around the mean rim thickness is reduced to as low as one 

percent, two of the three wares (Inka and Wanka) still have over 80% of their vessels meeting 

this requirement and one (Micaceous Self-slip) has over 70% of its vessels meeting this 

requirement (Costin & Hagstrum 1995: 634). Comparison between the individual neck 

thicknesses and the mean for each ware indicates that the Inka wares had, once again, the least 

amount of variability with 18% of its vessels showing less than one percent variation around 

the mean and 82% showing five percent variation around the mean. The next highest was the 

Wanka wares with 23% and 41%, respectively, and lastly the Micaceous Self-slip with 16% 

and 61%, respectively (Costin & Hagstrum 1995: 634). Finally, comparison between the 

individual body thicknesses and the mean for each ware showed that Inka ware had the least 

amount of variability with 12% of its vessels showing less than one percent variation around 

the mean and 44% of its vessels showing five percent around the mean. This is followed by 

Micaceous Self-slip with 10% and 39%, respectively, and lastly Wanka with 3% and 45%, 

respectively (Costin & Hagstrum 1995: 634).  
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This data indicates that, with regards to the thickness of differing parts of the vessels, 

all three wares showed very limited variability (the majority of vessels showed less than five 

percent variability around the mean for both the rim and neck measurements, only with 

regards to the body measurement was there marginally more vessels with more than five 

percent variation around the mean, than less). As the variability is argued to be indicative of 

the amount of skill invested into processes of forming, this indicates that all three wares had 

high levels of skill invested into this aspect of construction (Costin & Hagstrum 1995: 633-

634). Whilst all three forms had highest levels of skill investment, the Inka ware consistently 

received the highest level of skill investment out of the three wares (Costin & Hagstrum 1995: 

634).  

The data pertaining to firing cores was collected by simply noting the presence or 

absence of a core for each of the vessels included in the study. The presence or absence of a 

firing core is argued to be indicative of the amount of control or consistency displayed in the 

firing process, and therefore is indicative of the level of skill invested (Costin & Hagstrum 

1995: 634). If the firing core data is studied it shows that only 11% of the Micaceous Self-slip 

and 17% of the Inka wares had firing cores, whereas 37% of the Wanka wares had firing 

cores. This indicates that the Micaceous Self-slip and Inka wares had higher levels of skill 

invested into the firing process than the Wanka wares and thus these potters had much better 

control over this process than the potters producing the Wanka wares (Costin & Hagstrum 

1995: 634). However whilst the Micaceous Self-slip and Inka wares had higher levels of skill 

invested into firing than the Wanka wares, all three wares had a moderate to high level of skill 

investment (Costin & Hagstrum 1995: 635).  

If the data from the firing cores and wall thickness is viewed together it indicates that, 

whilst some wares have slightly higher levels of skill investment than others, nevertheless, all 

three assemblages have high levels of skill investment. As discussed above, all three wares 

are produced via a specialised production strategy, and therefore, this data supports the 

argument for specialised production strategies having high overall levels of skill investment.  

3.4.4		The	“differential	application	of	skill”	

It was argued above that a high overall level of skill investment into ceramic production is an 

“indicator” of a specialised production strategy. However, it is argued that there is a second 

“indicator” of specialised production, which can be studied via a skill analysis, the 

“differential application of skill”.  
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The differential application of skill describes when a higher or lower amount of skill is 

deliberately invested into specific aspects or signatures of production by the potters as a 

means of ensuring a vessel form meets the prerequisites necessary to perform its function or 

to facilitate a societal goal or practice.  

To explain the differential application of skill, reference is made to a “case study” 

undertaken by Budden (2008) as part of broader study into the role of skill investment into 

ceramic manufacture in the Early to Late Middle Bronze Age in Hungary.  The case study 

consisted of an analysis of ceramic assemblages excavated from two sites, a Tell site, 

Dunaújváros-Kosziderpadlás and its contemporary cemetery Dunaújváros-Duna-dülö, located 

in the central Danube region of Hungary.  

The analytical aspect of the case study consisted of analysing the level of skill 

invested into a range of “technological signatures,” (refer to section 4.5) for example clay 

preparation and wall thickness (see Budden 2008: 4, table 3 for an in-depth discussion of the 

technological signatures included in the analysis), upon a range of differing categories of 

vessel.  Each variable was “scored” with either “good,” “moderate” or “poor” depending on 

the level of skill invested into its execution. Importantly, a “benchmarking system” was 

utilised to ensure comparability between the scores, which consisted of a photographic 

reference collection and descriptions of what constituted “good,” “moderate” and “poor” 

(Budden 2008: 4).  

The “fine-ware,” excavated from both the settlement and cemetery contexts is the 

focus of this discussion. Fine-ware consists of bowls and jugs with are formally complex with 

exaggerated morphologies, complex additions (such as handles) and very fine wall 

thicknesses, and thus are argued to be very difficult to produce  (Budden 2008: 3). The two 

types of fine-ware are argued to perform differing functions within society. The cemetery 

ware was argued to relate to mortuary practices and of the “performance of burying the dead” 

and as such had a highly visual function (Budden 2008: 12). The settlement fine-ware 

conversely was argued to be a prestige ware which “was linked with the performance of status 

negotiations and would be expected to encompass not only a high technological standard of 

utilitarian function, most probably for the serving of food, but also to exhibit....highly 

desirable visual performance characteristics” (Budden 2008: 12).   

When the fine-ware from the settlement is compared to that of the cemetery, with 

regards to the level of skill invested into construction, a marked difference is apparent, with 

the cemetery fine-ware receiving a low skill investment and the settlement fine-ware 

receiving a very high skill investment (Budden 2008: 3, 5). It is argued that the reduced level 
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of skill invested into the cemetery fine-ware may result from the differential application of 

skill; whereby less skill is invested into an aspect of vessel construction which does not 

directly relate to the vessel categories societal function (Budden 2008: 12). For example, 

cemetery fine-ware, as a burial good has a function that is socially important and highly visual 

but unlike settlement fine-ware does not have an additional utilitarian function within society. 

In this case those technological signatures that directly impacted the visual aspects of the 

vessel (such as decoration and rim symmetry) and as such its societal function as a burial 

good, received high levels of skill investment, whereas those that did not directly impact the 

vessels function (such as clay preparation) did not (Budden 2008: 12).   

A differential application of skill into specific technological signatures may result 

from a number of factors. Firstly, Budden (2008: 12) argues that skill invested in such a way 

reflects learning strategies and the acquisition of knowledge and skill. To use the example of 

the cemetery fine-ware once again, the construction of such a ware allows less-skilled potters 

the opportunity to manufacture a complex vessel form, as minimal issues would arise if the 

vessel is less structurally sound than normal (Budden 2008: 12). In this scenario the less 

skilled potters are essentially allowed to practice upon those aspects of the vessel which do 

not relate to its function within society (in this case one that is highly visual). However, if the 

aspects are tied to vessel function, then more skilled potters take over (in this case this would 

include decorating and firing the vessel) so as to minimise the possibility of vessel failure. A 

second possibility is that the differential investment of skill into the cemetery ware represents 

either rushed production to speed up the burial process or “symbolic tokenism” (the ceramics 

are visually correct but are not structurally sound) (Budden 2008: 10).  

In the case study above, it was displayed that within a specialised production system 

that skill is not “always” distributed evenly and that under certain circumstances this uneven 

distribution may represent a deliberate action by the artisans or potters to ensure a vessel form 

meets the requirements of the functions it will need to perform or to facilitate a societal 

practice, such as allowing potters to gain knowledge, experience and thus increase their skill 

level or to save potting materials and so on. This purposeful investment of skill is called a 

“differential application of skill.” Skill invested in this manner is only associated with 

specialised production systems which have the high level of organisation necessary to 

coordinate potters of varying skill levels to produce specific aspects of each vessel form.  

It is recognised by the author that as a direct comparison between production 

occurring during the Early-Lapita period and production occurring during the Early to Late 

Middle Bronze Age is not possible. However, it is argued that the use of the differential 
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application of skill to identify specialised production during the Early-Lapita period is 

applicable, as the differential application of skill is a generalised characteristic of specialised 

production systems. 

3.4.5		The	identification	of	“types”	of	specialised	production		

The discussion to this point has focussed upon how to initially identify specialised production. 

However, as noted in section 1.5.1 specialised production comes in many different variants or 

“types”. The type of specialised production present is contingent upon the society being 

studied and the unique challenges and opportunities faced by that society (Costin 1991: 4, 8). 

How can a “type” of specialised production be identified via a skill analysis? 

It is argued that a type of specialised production can be identified if the sample 

assemblage being analysed had a “differential application of skill” into an aspect(s) of its 

production. To further explain, a “differential application of skill” is simply when a higher or 

lower amount of skill has been invested into specific aspects of production by the potters to 

achieve a desired effect. How skill is invested is the result of the unique demands of the 

society within which production occurred, and as such the “type” of specialised production 

being employed within a society will have a number of “unique characteristics” which reflect 

these demands. The identification of specialised production to “type” is reliant on an in-depth 

understanding of how these “unique characteristics” impact the investment of skill into the 

production of an assemblage.  

Two “types” of specialised production have been argued for the Early-Lapita period, 

“specialised regional production” and “mobile specialised production.” To identify these two 

types of production it is necessary to understand their “unique characteristics” and how these 

characteristics would impact the investment of skill into production. 

 The first “type” produces vessels which will be exchanged over a large geographical 

area; therefore the “unique demand” of the society within which this type of production is 

occurring, and the “unique characteristic” of this “type” of specialised production, is the need 

for vessels to withstand long-distance exchange.  Therefore, it is argued that this “type” of 

specialised production would have a high amount of skill “differentially attributed” into those 

aspects of a vessel which affect transportability and the ability to arrive at a destination 

undamaged (Tite 2008: 223-224; Tite et al. 2001: 321). Importantly, every vessel produced 

via this “type” would be required to have the same level of skill invested into the same aspects 

of production (relating to a vessels ability to be exchanged over long distances) to meet the 

“unique demand” of the society within which production is occurring.  
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The second “type” produces vessels which will be used in a restricted local area; 

therefore the “unique demand” of the society within which this type of production is 

occurring, and the “unique characteristic” of this type of specialised production is more 

difficult to define than above. Unlike the previously discussed “type,” the second type does 

not have a “unique demand” which encompasses all of the vessels being produced (such as 

the need to withstand long distance exchange), instead it is likely that if a “differential 

application of skill” is identified, it will be in relation to individual vessel forms and not 

across an entire assemblage.  

The identification of these “types” if specialised production, by comparison with the 

data generated from the skill analysis conducted upon the Early-Lapita ceramic assemblage of 

EQS, is discussed in Chapter Six.  

3.4.6		Discussion	

It is argued that there are two skill based “indicators”, which point to a specialised production 

strategy: the presence of high overall levels of skill investment into production and the 

presence of a “differential application of skill” into aspects of production.  

 The first of these two “indicators,” or the presence of high overall levels of skill 

invested into production, was discussed in section 3.4.3 and supported by the research of 

Costin & Hagstrum (1995), who showed that all three of the specialised ceramic assemblage 

analysed as part of their research, had high levels of skill invested into production.  

 The second “indicator” or the presence of a “differential application of skill”, was 

discussed in section 3.4.4, and was based upon the research of Budden (2008). The 

differential application of skill is argued to be a means of selectively investing higher or lower 

levels of skill, which only occurs in specialised production systems, into specific aspects of 

production to ensure a vessel form meets the requirements of its function or to facilitate a 

societal goal or practice. 

Finally, it is argued in section 3.4.5 that the presence of a “differential application of 

skill” into the production of an assemblage can provide a means of identifying “types” of 

specialised production.  

3.5 Summary	

The aim of this chapter was three-fold. The first aim was to provide a discussion concerning 

how specialised production has been previously interpreted. Two models were presented, 
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“specialised regional production”, whereby ceramic production is undertaken by a group(s) of 

sedentary specialist potters situated within an Early-Lapita settlement and subsequently 

exchanged to other Early-Lapita settlements for other necessary items, and “mobile 

specialised production” whereby ceramics are produced by a group(s) of non-sedentary or 

“mobile” specialist potters who move around the landscape collecting materials for ceramic 

production which are subsequently brought back to the potters home settlement and used to 

make pottery for local consumption.  

The second aim was to provide a discussion of the argument put forward by Clark 

(2007) for a lack of specialised production during the Early-Lapita period. Clark (2007: 289) 

argued that in line with the “standardisation hypothesis” the variability in the constituents 

used in the process of Early-Lapita vessel production identified by Summerhayes (2000a: 

225) and Chiu (2003a: 26-33, 2003b: 159-161) indicated that a specialised production 

strategy was not used to produce Early-Lapita vessels. 

The third and final aim was to provide a background to the identification of 

specialised production through an analysis of skill. The section contained a discussion on the 

key characteristics of “skill,” how skill can be studied via “technological signatures,” the 

correlation between skill and specialised production strategies, a discussion of the differential 

application of skill and finally a discussion on the identification of “types” of specialised 

production.  
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Chapter	Four:	
Methodology	

4.1 Introduction	

This chapter provides a discussion of the methods employed in the analysis of the EQS 

ceramic assemblage and is divided into four sections. The first section discusses how samples 

were selected for the analysis. Sampling was based around the selection of rim and stand 

sherds which could be equated a vessel form. The section discusses the prerequisites required 

to ascertain vessel form, provides a summary of the samples selected, discusses the vessel 

form classification that is being employed in this study and finally details the number of each 

vessel form present in the study assemblage.  

 The second section provides a discussion of the decorative analysis, and details the 

methodology employed in recording the decorative techniques upon the sherd samples. This 

second analysis was designed to provide a foundation upon which an analysis into the level of 

skill investment into the application of decoration could be conducted, as well as to provide a 

means of studying the differential application of skill into individual decorative techniques.  

 The third section provides a discussion of the temper analysis and details the 

methodology employed to categorise and record the temper present within the samples. The 

temper analysis was designed to provide a simple means of identifying whether the samples 

involved in the study were produced via local production. 

The final section provides a discussion of the skill analysis, and details the 

methodology employed to complete this analysis. A skill analysis is a technique which studies 

the level of skill invested into the execution of specific techniques of pottery manufacture by 

focusing on the visible traces which remain after the technique has been completed. This 

section details the importance of the plasticity of clay and the firing process to the creation of 

technological signatures, how the level of skill invested into technological signatures can be 

identified and finally notes which technological signatures were studied as part of this 

research.  

4.2 Sampling	

This section details the methodology employed to obtain a sample assemblage from the site of 

Tamuarawai (EQS). The discussion is broken down into three sections. The first details the 
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sampling strategy employed in this research, the second provides a summary of the samples 

selected, and the third provides a description of the vessel forms employed and details the 

number of each vessel form present in the sample assemblage.  

4.2.1		Sampling	strategy	

The sampling strategy employed is designed to meet the requirements of a skill analysis. The 

ideal analytical unit for such a study is vessel form, which in an ideal assemblage would be 

composed of complete vessels, whether excavated intact or reconstructed. However, this 

assemblage is composed of sherds only, and has no complete vessels. Because of this sherds 

need to be assigned to pre-defined vessel forms.  

The most accurate method of attributing sherds to vessel form is to focus upon rim and 

stand sherds, Rim sherds are widely argued to be the most important type of sherd for 

defining vessel form, providing the rim is “complete” and the correct rim stance has been 

identified (Poulsen 1987: 87; Summerhayes 2000a: 33; Bedford 2006a: 76-77; Joukowsky 

1980: 351). Complete rims are defined as rims that have the rim and lip intact in addition to 

having part of the body below the rim present and approximately 4 cm of the radius present, 

allowing for the measurement of the orifice diameter (Poulsen 1987: 56). Stand sherds are 

treated in the same fashion as rim sherds. Rim stance was ascertained following the method of 

Joukowsky (1980: 351) who notes that to “ascertain the rim stance, the rim must be turned 

upside down on a horizontal surface and moved back and forth until no light escapes between 

the surface and the rim edge”. 

The methodology employed to assign sherd samples to a vessel form was based upon 

Summerhayes (2000a: 35-37); the variables employed in this study are detailed in Appendix 

One. Sherds were assigned a vessel form based upon the variables of rim direction, rim 

profile, lip profile, extra-rim features, orifice-diameter, sherd thickness and sherd length 

(where appropriate), in combination with a set of rules (refer to “variables for the 

identification of vessel form,” detailed in Table 4.2) which noted what variables needed to be 

present to identify each vessel form. To ensure that each sherd sample represented an 

individual vessel the data collected from these variables was cross-checked, allowing for 

sherd samples with shared attributes to be discounted from overall vessel counts and allowing 

the generation of a minimum number of vessels. 
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4.2.2		Sample	selection	

A one hundred percent sample of rim and stand sherds, consisting of 144 rim sherds and 14 

stand sherds, was initially sampled from the EQS assemblage. From that initial sample a total 

of 95 rim sherds and 13 stand sherds could be attributed a vessel form, and of those 91 rim 

sherds and 13 stand sherds represented individual vessels. A total of 104 individual vessels 

were sampled from the EQS assemblage (Table 4.1).  

 

Table 4.1 Summary of sherds excavated for each fieldseason, including the number of rim and stand 
sherds and the number of such sherds that could be identified to vessel form 

Fieldseason 2007 2008 2009 Total 

Total number of pottery sherds excavated 1892 2393 411 4696

Number of rim sherds 46 87 11 144

Number of stand sherds 3 10 1 14

Number of rim sherds attributed a vessel form 25 62 8 95

Number of stand sherds attributed a vessel form 3 9 1 13

Number of individual vessels identified from rim sherds 23 60 8 91

Number of individual vessels identified from stand sherds 3 9 1 13

Total number of individual vessels identified 26 69 9 104

 

4.2.3		Vessel	forms	

The vessel forms employed in this research were initially defined by Summerhayes (2000a: 

33) through his analysis of Lapita ceramics from sites in West New Britain, Papua New 

Guinea.  The vessel form classification defined in the research of Summerhayes (2000a: 33) 

was selected for use in this research as it is a flexible classificatory scheme which would 

adapt well to the requirements of a skill analysis and additionally, because it has been 

previously utilised to study a range of Early-Lapita ceramics assemblages (Summerhayes 

2000a; Hennessey 2007) and has successfully coped with the vagaries of these varied 

assemblages, suggesting the reliability of the classification. Finally, the author has 

successfully employed the classification in previous research (Hogg 2007) and thus has a 

good knowledge of the classification.  

Six vessel forms were identified in the EQS assemblage (Tables 4.2, 4.3 and Figures 

4.2 – 4.4). The assemblage is dominated by Forms I and VI which make up 25% (26 vessels) 

and 49% (51 vessels) of the identified vessels, respectively. Vessel Forms V and VIII are the 

next most numerous at 10% (10 vessels) and 12% (13 vessels), respectively. Finally, a very 

small number of Forms IV (1% - 1 vessel) and VII (3% - 3 vessels) were identified (Figure 

4.1).  
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Table 4.2 Vessel Forms and identifying variables (Modified from Summerhayes 2000a:33) 

Vessel form Variables for the identification of vessel form 

I.  Open bowl/cup – outward rim/wall orientation Direct Rim with an outward rim stance 

II. Open pot/bowl – vertical rim/wall orientation Direct Rim with a vertical rim stance 

III. Possible open bowl with horizontal rim  Direct Rim with a Horizontal extra-rim feature 

IV. Jar with horizontal rim, restricted neck Outcurving Rim with a Horizontal extra-rim feature 

V.  Jar with outcurving rim and restricted neck with 
carination and rounded base 

Outcurving Rim 

VI.  Pot with everted rim and rounded globular body Everted Rim  
VII. Inward restricted upper vessel form – making 
up both flasks and narrow restricted necked 
vessels, or incurving bowls.  

Incurving Rim or a Inverted Rim 

VIII. Vessel Stands 

Surface which comes into contact with a horizontal plane is 
flat, even and undecorated, roughly triangular cross-
section, often associated with "cut-out" decorative 
technique. 

 

 
Table 4.3 Number of recorded vessels and a description of each vessel form 

 

 

Figure 4.1 Percentage of vessel forms at EQS 

   

I
25%

IV
1%

V
10%

VI
49%

VII
3%

VIII
12%

Vessel Form Vessel form description 
Number of 

Vessels 

I Open bowl/cup – outward rim/wall orientation 26

IV Jar with horizontal rim, restricted neck 1

V Jar with outcurving rim and restricted neck with carination and rounded base 10

VI Pot with everted rim and rounded globular body 51

VII Inward restricted upper vessel form 3

VIII Vessel Stands 13

Total N/A 104
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Figure 4.2 Vessel Forms I, II and IV (Modified from Summerhayes 2000a: 34; Figure 4.1) 

 

 

Figure 4.3 Vessel Forms V, VI (Modified from Summerhayes 2000a: 34; Figure 4.2) 
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Figure 4.4 Vessel Forms VII, VIII (Modified from Summerhayes 2000a: 35; Figure 4.3) 

4.3 Decorative	Analysis	

A basic decorative analysis was undertaken upon the EQS assemblage. Decorative data was 

collected following the methods employed by Irwin (1985:102) and Summerhayes (2000a: 

36). The methodology employed required both the technique of decoration and its placement 

upon a vessel, or the location of decoration, to be recorded (refer to Appendix Two for a full 

listing of the decorative techniques included and details regarding the location of decoration).  

  The decorative analysis was undertaken for two primary reasons. The first was to 

provide a foundation upon which an analysis of the level of skill invested into decoration 

could be completed. The identification of the decorative techniques present in the EQS 

assemblage was a critical step in designing an appropriate means of analysing the level of 

skill invested into the process of decoration.  

 The second reason was to allow the analysis of the level of skill investment into 

individual techniques of decoration and thus providing a way of identifying possible 

differential application of skill into specific decorative techniques, should it be present. The 

results of the decorative analysis are discussed in the following chapter.  
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4.4 Temper	Analysis	

A basic temper analysis was undertaken using a Nikon SMZ-1B binocular microscope at 10X 

magnification. Three basic groups were generated, which were named following Dickinson 

(2006: 3), Calcareous (C), Terrigenous (T) and Hybrid (C+T) (Table 4.4).  

 
Table 4.4 Major temper groups and associated inclusions 

Temper Group  Inclusions present 

Calcareous (C)  calcareous sands, shell fragments 

Terrigenous (T)  black silicates/oxides, transparent quartz/feldspar, possible Mica 

Hybrid (C+T)  all of the above 
 

The primary role of this analysis was to provide a simple means of identifying whether 

the vessels (or indeed the materials used in their construction) were produced locally on the 

island of Emirau, or whether the vessels were exotic to the island and were produced 

elsewhere. This analysis is based upon two key points.  

Firstly, it is argued that the inclusions present within the paste of the vessels are either 

manually added by a potter or were intentionally left in the paste and can therefore be 

regarded as temper.  

Secondly, the Island of Emirau is composed entirely of raised limestone (raised coral), 

from which calcareous tempering materials could be sourced, but lacks volcanic and silicate 

bedrock from which terrigenous tempers could be sourced (Ford 1974: 3-5). The local 

geology of Emirau Island determines that vessels with calcareous temper may have been 

locally produced upon the Island of Emirau, whereas those vessels containing terrigenous and 

hybrid tempers were either produced elsewhere or were produced upon Emirau Island using 

imported materials. Kirch and Catterall (2001: 33) make a very similar argument with regards 

to the Lapita sites located upon limestone Islands within the Mussau Island Group. 

Unfortunately, due to the broadly similar nature of reef tracks around the tropical Pacific, it is 

not possible to show with absolute certainty that the calcareous tempered vessels are locally 

produced, only that they are the only vessels that could have been produced on the Island, 

without the need to import exotic materials (Dickinson 2006: 3). The results of the temper 

analysis are discussed in the following chapter.  

4.5 Skill	Analysis		

The primary analytical technique employed in this research is a skill analysis. The skill 

analysis is utilised as a means of identifying whether a specialised production strategy was 
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employed to produce the Early-Lapita ceramic assemblage of Tamuarawai (EQS), and if so, 

what “type” of specialised production was involved. As introduced in section 1.5.2, a skill 

analysis studies the level of skill invested into the execution of specific techniques of pottery 

manufacture, by focusing upon the visible traces or “technological signatures” which remain 

after the technique has been completed. To further explain, the construction of pottery 

involves making a large number of choices regarding, raw materials to be used, forming 

methods, vessel forms, decorative techniques, firing practices and so on; each choice that is 

made requires the potter to perform a set of actions specific to the technique of production 

being executed and which produces a set of technological signatures.  

To understand this point fully, a discussion is made concerning, the properties of clay 

and how these properties facilitate the recording of technological signatures and the 

importance of firing in making these signatures permanent. This is followed by a discussion 

of how skill investment is studied via the analysis of technological signatures and finally a 

discussion is made of each of the technological signatures included in this research.  

4.5.1		Clay,	firing	and	technological	signatures	

Clay has a lamellar structure and is primarily composed of thin plate-like particles. When clay 

is mixed with water and manipulated, the clay particles glide over each other, lubricated by a 

molecular-thin layer of water, which is bound, via electrical cohesion, to the surface of the 

particle (Velde & Druc 1999: 36, 47; Budden 2007: 77). It is the cohesion between the 

particles which allows the clay to maintain its form after being worked, whilst the molecular-

thin water layer gives it the necessary plasticity to be effectively worked (Budden 2007: 77). 

Critically the plastic nature of clay means that in addition to maintaining the form(s) selected 

by the potter, it also records “visual traces” or “technological signatures” which were created 

as a by-product of the potting technique(s) employed in the process of production. Every 

potting technique, from decoration to the preparation of the paste, leaves distinct 

technological signatures behind, which can be studied (Budden 2007: 78, 2008: 2; Rye 1981: 

58-95; Gibson & Woods 1997: 194-195). A simple example of a technological signature, 

which relates to the potters choice of vessel wall thickness, is the consistency of the width of a 

vessel wall, as this is a direct by-product of the production of the wall by the potter (Budden 

2007: 103-104).  

 The process of firing a ceramic (refer to section 2.3.3) is a crucial step in the process 

of production, as it provides the necessary structural integrity for the vessel to be functional. It 

is also a crucial step for an analysis of technological signatures, as it makes these signatures 
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permanent (Budden 2007: 78). To refer to the discussion of clay above, it was argued that it 

was the plasticity of clay that allows the material to be worked, and in turn allows the 

generation of technological signatures as a result of that working. It is important to note, that 

before firing has occurred, these signatures can be removed.  For example, the potter may 

notice the signatures and remove them if they interfere with decoration or another aspect of 

the ceramic. It is also possible that the potter may decide to rework an aspect of the ceramic 

they are constructing, thereby removing the signatures which were left behind after the first 

stage of working. Once a ceramic is fired however the removal of these signatures is much 

more difficult. It is argued that once the process of firing has been completed these signatures 

are permanent (Budden 2007: 78). Finally, it is argued here that the process of firing also 

leaves technological signatures behind which can provide information concerning the control 

the potter had over the firing process. The following section describes how the skill invested 

into a technological signature can be studied.  

4.5.2		Technological	signatures	and	the	study	of	skill	investment	

The methodological framework employed to study the skill invested into the technological 

signatures was based upon the methodology employed by Budden (2007: 76-11, 2008: 2-4). 

The methodology employed in this research involves selecting a range of technological 

signatures and utilises a “grading system” to assign a grade of either “good,” “moderate” or 

“poor” to each of the technological signatures that is present upon the sample being analysed. 

If a sample cannot be assigned a grade, it is simply recorded as “not applicable.”  

The selection process targeted signatures which would represent key stages of the 

production process and which were likely to be identifiable upon sherd samples (as opposed 

to complete vessels). The signatures selected included: paste preparation, vessel wall 

uniformity, vessel wall thickness, rim deviation on the horizontal plane, rim symmetry, 

decoration and firing.   

  The grading system employed for this analysis followed the research of Budden 

(2007: 80) by implementing a “benchmarking system.” This system is essentially a written set 

of rules, with supporting photographs, for what constitutes a “good,” “moderate” and “poor” 

grade. The rules were designed to provide consistency and clarity in the process of grading. 

The final section discusses the technological signatures which were studied as part of this 

research. This includes a description of each signature and its associated grades.  
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4.5.3		Technological	signatures		

A total of seven technological signatures which equate to five processes of production were 

selected for analysis. Each technological signature will be discussed in relation to the process 

of production it is affiliated with.   

4.5.3.1 Paste	preparation	

The first technological signature selected is resultant from the preparation of the paste, or the 

mixture of the clay and temper.  Paste preparation is includes two important tasks, initial 

cleaning of the clay to remove foreign objects (such as stones and roots) and leaving or 

adding inclusions as tempering material.  

The cleaning of clay is a critical step in the production process, for a number of 

reasons. Firstly, it is not known how the foreign materials will react during the firing process 

(Gibson & Woods 1997: 33-34; Budden 2007: 88). It was noted in section 2.3.3 for example, 

that calcareous materials disintegrate at approximately 750-900ºC, if calcareous materials 

were unintentionally left in the clay and fired without the knowledge of how to correctly fire 

such material, this may lead to the failure of the vessel (Dickinson 2006: 10). Secondly, 

foreign materials unintentionally left in the clay may impede the process of decoration and 

impact the visual prowess of the decoration by protruding through the clays surface (Budden 

2007: 88). Thirdly, such material may decrease the strength of the ware or even allow it to fail 

completely. For example if the potter failed to remove a number of highly angular inclusions 

from the clay before firing, once the vessel is used and is placed under stress these inclusions 

may cause breaks is the fired paste which would function as areas of crack initiation (Velde 

and Druc 1999: 156; Tite et al. 2001: 310).  

The use of tempering materials (either manually added or deliberately left in the paste 

by the potter) is an important aspect of the process of production. As noted in chapter two, 

section 2.3.1, tempers are added to clays for a number of reasons, such as increasing the 

workability of clay, reducing shrinkage during firing, increasing porosity, and adding the 

attributes of hardness and thermal shock resistance (Velde and Druc 1999: 152; Tite et al. 

2001: 303, 313; Tite 2008: 223-224; Summerhayes 2000a:226).  

To analyse the level of skill invested into cleaning the clay before use and the use of 

tempering materials, this study focused upon how well “sorted” the inclusions are within the 

paste and their “distribution” within the paste. The variable of sorting relates to the 

homogeneity of the inclusions present in regards to their size (Orton et al.1993:240). 

Inclusions that are poorly sorted will contain a wide range of particle sizes, whereas well 
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sorted inclusions contain a very narrow range of particle sizes (Rye 1981 : 52). The variable 

of distribution relates to the placement of the inclusions within the paste, and the nature of 

that placement. For example, inclusions may have roughly even spacing between them, or 

they may be “clumped” into one area (Orton et al. 1993 : 239). 

It is argued that the degree of sorting present in a ceramic sample and how well 

distributed inclusions are within the paste of that sample, reflects the amount of skill invested 

into preparing the paste prior to production. If a ceramic sample is well sorted and has an even 

distribution of inclusions, it indicates that a high amount of skill has been invested into 

cleaning the clay (no anomalous sized inclusions are present) and tempering the clay (the 

distribution is even indicating the inclusions are likely to have been vetted by the potter and 

worked so as to make the inclusion spacing even). If a ceramic sample is poorly sorted and 

has inclusion “clumps” it indicates that either a low level of skill has been invested into 

cleaning the clay (anomalous sized inclusions may be present) or that a low level of skill was 

invested into tempering the clay (the distribution of the inclusions may be natural, possibly 

indicating a lack of vetting of foreign materials by the potter) or both.  

An analysis of how well sorted inclusions are within the paste and the distribution of 

the inclusions within the paste of each sherd sample, was conducted with a Nikon SMZ-1B 

binocular microscope at 10X magnification. The example images depicting the “good,” 

“moderate” and “poor” grades for this technological signature (Figures 4.5 – 4.7) were taken 

with an Olympus SZ-CTV stereomicroscope with a Spot Idea Camera attachment at 10X 

magnification. The sizes of the inclusions within the paste were measured using a scale 

specially designed by the author for the analysis. The scale was designed to be viewed under a 

binocular microscope and had markings of a defined length, against which the inclusions 

could be compared. The distribution of the inclusions within the paste was estimated via a 

thorough visual examination. The methods employed were modified from those of Orton et 

al. (1993: 239-240) and Budden (2008: 4). The grades are as follows:  

 

 Good  

 Minimal inclusion size variability (all inclusions are roughly equal in size). 

 Inclusions have an even distribution throughout the paste (the space between the 

inclusions is roughly even) (Figure 4.5).  

 Moderate  

 Moderate inclusion size variability (most inclusions are roughly equal in size. 

However, inclusions that differ from the norm, are present). 
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 Inclusions have a predominantly even distribution throughout the paste of the 

sherd. However, small patches of inclusion “clumping” (where inclusions are 

concentrated in one area) exist (Figure 4.6). 

 Poor 

 Large inclusion size variability (no norm / consensus in size is present). 

 Inclusions are heavily “clumped” with large relatively empty (devoid of 

inclusions) spaces in between (Figure 4.7). 

 

Figure 4.5 Stereomicroscope image displaying a "good" level of skill investment into paste preparation 
(Cat No 81). 

 

 

Figure 4.6 Stereomicroscope image displaying a "moderate" level of skill investment into paste 
preparation. Grain clumping is circled in blue (Cat No 105).  
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Figure 4.7 Stereomicroscope image displaying a "poor" level of skill investment into paste preparation. 
Grain clumping is circled in blue (Cat No 85). 

 

4.5.3.2 Vessel	form	

The second technological signature results from the potter’s decisions when producing the 

overall form or shape of the vessel. Due to the many decisions being made with regards to 

vessel form, it was necessary to analyse several technological signatures to determine the 

level of skill investment into the production of the vessel form. The technological signatures 

of rim deviation on the horizontal plane and rim symmetry were selected. 

 The form a potter selects for a vessel is not random, Orton et al. (1997: 52) for 

example notes that “[p]ottery shape is influenced by a large number of factors. The decisions 

made by the potter, the tools and materials available and [their] skill (or otherwise) in 

manipulating them all contribute to the finished product.” In addition, Budden (2007: 102) 

notes that the form of a vessel is also constrained by social and cultural factors which may 

determine the “correct” form for a particular function. It was noted in section 2.3.5, for 

example, that dentate stamped flat-bottomed dishes and pedestaled bowls, with large orifice 

diameters and pedestals, may have been used for the display and consumption of foods during 

the socially important practice of feasting (Crowther 2009: 11). It can be argued that the 

socially “correct” form for a vessel used for display and consumption purposes, for the Lapita 

culture, may be large open vessels that are raised up off the ground.  

  To study the skill invested into the form or shape of a vessel it was necessary to target 

technological signatures that were shared by all vessels forms irrespective of function, the 
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signatures relating to rim deviation on the horizontal plane and rim symmetry fulfil this 

prerequisite. Rim deviation on the horizontal plane studies how even the rim of a vessel is 

when viewed on a flat surface, rim symmetry on the other hand studies how circular the 

orifice of a vessel is when viewed against an orifice diameter chart (Budden 2007: 311-314, 

2008: 4). The variables of rim symmetry and rim deviation on the horizontal plane were 

selected as they are recognized as directly reflecting the level of skill investment into the 

production of the form of the vessel (Budden 2007: 103). Rim deviation on the horizontal 

plane and rim symmetry reflect the potter’s skill in initially working the paste to the desired 

shape and then maintaining that shape as the paste is further modified (including the addition 

of more paste, the application of decorative techniques etc), during the process of production 

(Budden 2007: 103). If a pot has a “wavy” profile it indicates that either a low amount of skill 

was invested during the initial working of the paste or that “sagging” of the vessel wall has 

occurred, indicating a low amount of skill investment into maintaining the form of the vessel 

during production (Budden 2008: 4). Similarly if a vessel has an orifice that is highly irregular 

this either indicates a low level of initial skill investment into the working of the rim of the 

pot or that the pot has become misshaped due to a low level of skill invested into the 

maintenance of the form of the pot during production.   

It should be noted that a large number of errors in relation to the rim symmetry or rim 

deviation could seriously impact the vessel in question by introducing an area of stress which 

could result in complete or partial failure of the vessel or by inhibiting its ability to perform 

its function. A vessel maybe inhibited its performing its function in several ways including; 

impacting the visual characteristics of the vessel, impacting its ability to store materials, 

affecting the overall strength of the vessel or by simply making the vessel less practical to use 

(Budden 2007: 103).  

An analysis of the rim deviation on the horizontal plane and rim symmetry was 

undertaken upon each sherd sample. The analysis of the former consisted of establishing the 

correct rim stance for each sherd sample, and visually examining each sherd sample on a flat 

even surface for signs of variability in line with the grades listed below. The analysis of the 

latter consisted of placing the sherd samples upon the orifice diameter chart (consisting of a 

series of concentric circles at defined intervals), with their correct rim stances, and visually 

examining the degree to which each sample followed a particular line internal. The methods 

employed were modified from those of Budden (2007: 311-314, 2008: 4).The grades for rim 

deviation on the horizontal plane are detailed first, followed by the grades for rim symmetry.  
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 Rim	deviation	on	the	horizontal	plane	

 Good  

 When viewed with the correct rim stance, the rim is completely even on a 

horizontal surface; all of the lip of the rim is touching the horizontal surface (Figure 

4.8). 

 Moderate 

 When viewed with the correct rim stance the rim is predominately even, but has a 

small area displaying a “wavy” rim profile (when one area of a rim is raised or 

lowered) on a horizontal surface, therefore a portion of the lip is not touching the 

horizontal surface (Figures 4.9 and 4.10). 

 Poor 

 When viewed with the correct rim stance the rim is uneven, with the majority of the 

rim being “wavy,” on a horizontal surface; the lip of rim is touching the horizontal 

surface but is in dispersed with gaps due to the inconsistent nature of the lip  

(Figures  4.11 and 4.12). 

 

 

Figure 4.8 Image displaying a "good" level of skill investment into rim deviation on the horizontal plane 
(Cat No 126). 

 



 
 

73 
 

 

Figure 4.9 Image displaying a "moderate" level of skill investment into rim deviation on the horizontal 
plane; areas contributing to a “wavy” rim profile are indicated by a blue square (Cat No 88). 

 

 

 

Figure 4.10 A close-up view of the “wavy” area (indicated by the blue square) upon Figure 4.9 above (Cat 
No 88).  
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Figure 4.11 Image displaying a "poor" level of skill investment into rim deviation on the horizontal plane; 
areas contributing to a “wavy” rim profile are indicated by a blue square (Cat No 50). 

 

 

 

Figure 4.12 A close-up view of the “wavy” area (indicated by the blue square) upon Figure 4.11 above (Cat 
No 50). 
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 Rim	Symmetry	

 Good 

 Rim follows the curvature of a particular line interval on an orifice diameter chart 

(OD) perfectly; this denotes a circular vessel orifice diameter (Figure 4.13). 

 Moderate 

 Rim largely follows line curvature on a OD chart, but deviates slightly; this 

denotes a vessel orifice diameter that is largely circular, due to the presence of at 

least one deviation / flaw in the curvature of the of the rim (Figures 4.14 and 4.15). 

 Poor 

 Rim only roughly follows line curvature on an OD chart; the rim is highly 

inconsistent, with multiple deviations from the line curvature; this denotes a vessel 

with a very rough circular orifice diameter (Figures 4.16 and 4.17). 

 

 

 

Figure 4.13 Image displaying a "Good" level of skill investment into rim symmetry (Cat No 1). 

 

 

 

 

Figure 4.14 Image displaying a "moderate" level of skill investment into rim symmetry; areas of deviation 
are indicated by a blue square (Cat No 44).  
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Figure 4.15 A close-up view of the area of deviation (indicated by the blue square) upon Figure 4.14 above 
(Cat No 44). 

 

 

 

Figure 4.16 Image displaying a "poor" level of skill investment into rim symmetry; areas of deviation are 
indicated by a blue square (Cat No 59). 

 
 
 

 

Figure 4.17 A close-up view of the largest area of deviation (indicated by the first blue square on the left 
of the image) upon Figure 4.16 above (Cat No 59). 
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4.5.3.3 Wall	thickness	

The third technological signature results from the production of the vessel-wall and the 

choices made surrounding the desired thickness of the wall.  

The thickness of a vessel wall is an important decision for any potter as it dictates to a 

large degree what functions the ceramic is capable of performing (Budden 2007: 103). For 

example, thin walled vessels are more effective cooking vessels than thick walled vessels as 

the thin walls conduct heat more effectively and therefore heat the contents of the vessel more 

rapidly (Tite et al 2001: 319; Budden 2007: 103). Conversely, thick walled vessels are more 

effective storage vessels as they have higher overall strength, and are therefore more effective 

at containing heavy loads for prolonged periods time (Tite et al. 2001: 319; Budden 2007: 

104). In addition to affecting the proposed function of a completed vessel, wall thickness 

impacts the ability of vessels to maintain their shape during vessel production, vessels may 

slump and / or distort if the vessel wall is not strong enough to support the weight of the 

vessel (Budden 2007: 104).  

To analyse the level of skill investment into the technological signature of wall-

thickness this study focused upon the variable of consistency. The consistency of the 

thickness of the vessel wall is extremely important as it reflects the level of skill invested into 

constructing the vessel wall (Budden 2007: 104). If a vessel has a vessel wall which has areas 

which are thicker or thinner than the rest of the wall it may impact the ability of the vessel to 

perform its intended function. For example, if a thick walled vessel had an area or multiple 

areas of thinning of the vessel wall this would drastically weaken the vessel and likely impact 

its ability to contain a load for a prolonged period. Conversely if a thin walled vessel had 

areas of thickening this would reduce the effectiveness of the vessel for heating its contents 

(Tite et al 2001: 318).  

An analysis of the consistency of the vessel wall, in regards to its thickness across the 

entire sherd, was undertaken upon each sherd sample. The analysis consisted of a thorough 

visual examination. The methods employed were modified from those of (Budden 2008: 4). It 

was not possible to provide images pertaining to each skill grade, however, due to the 

uniquely large size of the sherd sample Cat No 1 (Figure 4.18) it was possible to provide an 

example of wall-thickness variability. The grades are as follows: 

 

 Good 

 Vessel wall is of uniform thickness. 
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 Moderate 

 Vessel wall is largely of uniform thickness; however an area which is 

thicker/thinner than the norm (for that sample) exists. 

 Poor 

 No uniformity in the thickness of the vessel wall exists, with multiple areas of 

thickening/thinning occurring on the sample.  

 

 

Figure 4.18 Image displaying areas of variable thickness (indicated by an arrow) upon the sherd sample 
Cat No 1. 

 

4.5.3.4 Decoration	

The fourth technological signature results from the application of decoration to the surface of 

a vessel.  

 Decoration is an important step in the process of production and one that is often 

argued to be associated with socially significant practices in Lapita society, such as conveying 

information  (Kirch 1997: 132-144, 2000: 104; Chiu 2003a: 343-344; Crowther 2009: 9), 

status (Summerhayes and Allen 2007: 116-117) or even ancestor worship (Kirch 2000: 104-

105). A large number of differing decorative techniques were applied to Early-Lapita 

ceramics (section 2.3.4),   which each required the use of differing knowledge and techniques 

to successfully complete. The decorative techniques which adorned Lapita vessels arguably 

had differing meanings which varied in importance within Lapita society. Dentate-stamped 

wares (especially those adorned with face motifs, discussed in section 2.3.4), for example are 

argued to be involved in socially important events, such as ceremonial feasting or mortuary 
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practices, whereas vessels adorned with simple notched or cut rims were arguably used for 

storage or cooking.  

  To study the level of skill invested into the application of decoration this study 

focused upon the arrangement of the design elements in relation to each other. Variables 

included the evenness of the spacing between elements, whether cross-cutting of elements 

occurred (whereby one element overlies another element) and whether elements were 

correctly orientated (where elements are vertically and horizontally arranged in the same 

fashion).  These variables were selected as they reflect the level of skill a potter has invested 

into applying the individual design elements which compose each decorative technique.  

 Whilst a high rate of errors present in the application of decoration is unlikely to 

directly impact the physical integrity of a vessel, it will directly impact the functionality of a 

vessel which has a socially important function which will not allow errors to be present 

(Budden 2007: 99).  

An analysis of the arrangement of design elements was undertaken upon each sherd 

sample. The analysis consisted of a visual examination via a Nikon SMZ-1B binocular 

microscope at varying levels of magnification. The methods employed were modified from 

those of Budden (2007: 305-311, 2008: 4). The grades are as follows: 

 Good 

 Design elements are evenly spaced.  

 No cross-cutting (where an element overlies another) of other elements is present.  

 Design elements are orientated in the same fashion (where elements are vertically 

and horizontally aligned in the same fashion) (Figure 4.19).  

 Moderate 

 Minor variability exists in element spacing. Design elements are generally evenly 

spaced, except in a few instances.  

 Some examples of cross-cutting of other decorative elements are present. 

 Design elements are correctly orientated except in a few instances (Figures 4.20, 

4.21 and 4.22). 

 Poor 

 Design elements are unevenly spaced. 

 A large number of examples of cross-cutting of differing elements are present.  

 Design elements are not correctly orientated, with a large number of elements 

incorrectly aligned with regards to surrounding elements (Figures 4.23, 4.24 and 

4.25). 
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Figure 4.19 Image displaying a "Good" level of skill investment into decoration (Cat No 127). 
 

 

Figure 4.20 Image displaying a "moderate" level of skill investment into decoration; areas of variability in 
the implementation of design elements are indicated by a blue square (Cat No 110). 
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Figure 4.21 A close-up view of two design elements cross-cutting (indicated by an arrow) within the 
smaller of the two blue squares upon Figure 4.20 above (Cat No 110). 

 

 

 

 

Figure 4.22 A close-up view of a number of errors in the implementation of a design element within the 
larger of the two blue squares upon Figure 4.20 above (Cat No 110).  
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Figure 4.23 Image displaying a "poor" level of skill investment into decoration; areas of variability in the 
implementation of design elements are indicated by a blue square (Cat No 124). 

 

 

 

 

 

Figure 4.24 A close-up view of variable element spacing (indicated by an arrow) within the smaller of the 
two blue squares upon Figure 4.23 above (Cat No 124). 
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Figure 4.25 A close-up view of a number of errors in the implementation of several design elements within 
the larger of the two blue squares upon Figure 4.23 above (Cat No 124). 

 

4.5.3.5 Firing	

The fifth and final technological signature results from the process of firing the vessel. Firing 

is one of the most important processes of production as it is through this process that a vessel 

gains the necessary structural integrity to function (Rye 1981: 96).  

The specific purpose of firing is to completely decompose clay particles and thus 

facilitate the process of “sintering” whereby the decomposed particles bond together through 

ion diffusion. During decomposition, water bound within the structure of the clay particles 

(known as chemical or crystalline water), is expelled. The temperature required to facilitate 

this process is argued to range between 500-800ºC (Rye 1981: 96, 106; Budden 2007: 105; 

Velde and Druc 1999: 38). The presence of the chemical water within the clay particles 

causes a number of difficulties during the initial stages of firing, and thus this phase of 

production requires a high level of skill investment to negate these issues. If the vessel is 

heated too rapidly the water present can cause spalling, whereby a piece of the paste is 

dislodged, or fire-cracking, where a network of fine cracks covers the surface of the sherd 

(Rye 1981: 111-114).  

There are many different techniques of firing. It was previously argued (section 2.3.3) 

that Lapita vessels were fired in open fires under rapid low-intensity firing conditions. To 

effectively fire a vessel upon an open fire “requires a high degree of skill and observational 

ability to be successful” (Rye 1981: 96-98). 

Variability 
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Open fires are known for their difficulty in controlling the atmospheric conditions 

during firing, which due to being in the open air, are constantly changing (Gibson & Woods 

1997: 52; Rye 1981: 98). The atmosphere can be controlled to a degree by positioning the fuel 

and vessels in the correct manner so as to affect the flow of air through the fire, and by the 

addition of fuel as the firing process progresses, which decreases the amount of air available 

at the centre of the fire (and thus the temperature). However for the addition of fuel to be 

affective it is important that suitable fuels and stoking methods are employed (Rye 1981: 98). 

If too much variability exists in the atmospheric conditions of firing an uneven distribution of 

air during firing can lead to the deposition of “fire clouds” or “black spots” where the surface 

of the vessel has come into direct contact with smoky flames or partial burnt fuel (Gibson & 

Woods 1997: 52; Monteiro et al. 2004: 233).  

Whilst the atmospheric conditions during firing are important so too is the temperature 

and length of time the vessels are fired for. Controlling the temperature of an open fire is a 

complex task which requires the potter to manage the fire and take certain steps when 

required. Knowledge of what steps to undertake and when comes down to the skill level of the 

potter. For example, if a vessel is placed upon an open fire and the temperature of the fire 

decreases too rapidly, not enough heat will be applied to decompose the clay particles and the 

resulting vessel will be susceptible to rehydration, where the clay particles re-absorb moisture 

and return to a plastic state, and thus making the vessel weak or unusable. Similarly if the 

vessel is not left upon the fire for a long enough period of time the same may occur (Rye 

1981: 108, Gibson & Woods 1997: 53).  It is argued by Gibson & Woods (1997: 53) that a 

short firing time results in the incomplete combustion of carbonaceous material within the 

clay, resulting in the vessel walls exhibiting a “black central zone,” when viewed in section. 

Importantly, if a ceramic is left upon the fire for too long the resultant ceramic will be weak, 

brittle and therefore prone to failure (Budden 2007: 105). 

To study the level of skill invested into the technological signatures generated by 

firing this study focused upon the presence or absence of four variables relating to firing. The 

first two variables selected are spalling and fire-cracking. As noted above, these variables 

occur when a vessel is heated too quickly. However, in order for this to occur a vessel must 

contain chemical water, which is expelled during the initial stages of firing (Velde and Druc 

1999: 99-100). Therefore these variables must have occurred during this initial stage of firing 

and thus are good indicators of the level of skill invested into the firing process at this point.  

The third variable, fire clouds was selected as it provides an indicator to the level of 

skill invested into controlling the atmospheric conditions of firing. As noted above, fire 
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clouds occur because too much variability exists in the atmospheric firing conditions, leading 

to an uneven distribution of air.  

The fourth and final variable selected was, the presence of the “black central zone” or 

a “firing core” within the wall of vessels. The firing core was selected as it indicates the level 

of skill invested into controlling the temperature of the fire and the length of time a vessel is 

left within the fire. Additionally Costin & Hagstrum (1995: 634) noted that the presence or 

absence of a firing core was a “rough indicator of the level of control and consistency in 

firing.” 

An analysis of the presence or absence of specific variables relating to firing was 

conducted upon each sherd sample. The analysis consisted of a thorough visual examination 

of each sherd sample. The methods employed were modified from those of Budden (2008: 4), 

Rye (1981: 106-107, 120-121), Monteiro et al. (2004: 233) and Costin & Hagstrum (1995: 

634). The grades are as follows: 

 

 Good 

 The core (the middle of the sherd) and the surface of the sherd are the same colour; 

the “black core” defect is not present. 

 The surface of the sherd shows no indication of damage due to rapid heating. 

Therefore, “firecracking” (whereby a network of fine cracks, often in a hexagonal 

pattern, covers the surface of the sherd, as displayed in Figure 4.26), spalling 

(resulting in pieces of the clay matrix being dislodged, as displayed in Figure 4.27) 

and black spots (or fire-clouding, as displayed in Figure 4.26) on the surface of the 

vessel, are absent.  

 Moderate 

 The core of the sherd is dark grey / black (indicating the presence of the black core 

defect), whereas the surface of the sherd is differing in colour (Figure 4.28). 

 Firecracking / spalling and black spots are absent. 

 Poor 

 The black core defect is present. and/or 

 Firecracking and/or, spalling and/or black spots are present.  
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Figure 4.26 Image displaying black spots and firecracking (Cat No 1).  

 

 

Figure 4.27 Image displaying spalling (Cat No 29).  
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Figure 4.28 Image displaying a firing core (Cat No 98). 

4.6 Summary	

This chapter provided a discussion of the methods used within this research, and was divided 

into four sections. The first section consisted of a discussion of the sampling strategy and 

vessel forms utilised in this research. A summary of the samples selected for the analysis and 

a breakdown of the vessel forms present in the assemblage, was also made. The second 

section focused upon the methodology used to undertake the decorative analysis, it was also 

noted how the analysis would act as a foundation for further analyses relating to skill 

investment. The third section detailed the methods involved in the temper analysis and noted 

how the analysis would be used to distinguish between local and non-local production. The 

fourth and final section focused upon the technique of skill analysis and discussed the 

methodology employed to conduct this analysis. The importance of the plastic nature of clay 

and the firing stage of pottery production for the generation of technological signatures was 

discussed and the methodology employed to study the level of skill invested into these 

Firing 

core 
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signatures was outlined. Finally, the technological signatures studied as part of this research 

were discussed.  
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Chapter	Five:	
Results	

5.1 Introduction	

This chapter presents the results of the analyses undertaken upon the ceramic assemblage of 

Tamuarawai (EQS). The chapter is divided into three sections. The first section details the 

results of the decorative analysis. A review is made of all of the decorative techniques present 

in the EQS assemblage, followed by a detailed summary of the decorative techniques present 

upon each vessel form and a discussion of the important patterns identified in the results from 

the decorative analysis.  

 The second section discusses the results of the temper analysis. A review is made of 

the temper groups identified in the assemblage followed by a summary of the number of 

vessel forms associated with each group and a discussion of the patterns identified whilst 

processing the data generated from the temper analysis. 

The third and final section details the results of the skill analysis, the primary 

analytical technique being employed in this research. A review is made of each of the 

technological signatures in turn, followed by a discussion concerning the important patterns 

identified in the results from the skill analysis. A discussion is made of the use of a skill 

analysis to study the skill invested into the vessels which share a common temper group, as a 

means of identifying unique production centres. This is followed by a brief discussion 

designed to identify if a differential application of skill has occurred into the production of 

vessels adorned with specific decorative techniques.  

5.2 Decorative	Analysis	

A decorative analysis was undertaken upon the Early-Lapita ceramic assemblage of 

Tamuarawai (EQS), the results of the analysis are divided into two sections. The first section 

summarizes the results of the analysis and provides basic counts of the decorative techniques 

present and how many vessels are decorated with each technique. The second section 

discusses each vessel form individually, noting which decorative techniques are present and 

their relative proportions. Finally a discussion is made concerning the associations between 

decorative techniques and various vessel forms.  
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5.2.1		Decorative	technique	–	Summary	

A total of 14 decorative techniques were identified within the EQS assemblage (Table 5.1). 

The decoration upon the ceramic assemblage from EQS is largely composed of three 

decorative techniques; rim notching, dentate stamping and slipping / painting (these two 

decorative techniques were grouped together due to difficulty in differentiating them) which 

together make up 84.6% of the decoration. From the three techniques, the notched rim is the 

most common and comprises 28.8% (30 vessels) of the decoration present. This is followed 

by dentate stamping and slipping/painting which each comprise 27.9% (29 vessels) of the 

decoration. The fourth most common technique is rim notching (variant) which comprises 

12.5% (13 vessels). 

The remainder of the decoration is composed of numerous decorative techniques in 

varying minimal amounts; including rim notching (variant) which comprises 12.5% (13 

vessels) of the decoration, single tool impressed comprising 10.6% (11 vessels), stick 

impression and cut-out each comprising 5.8% (6 vessels), grooved / channelled and brushing 

each comprising 2.9% (3 vessels), cut, linear incision and comb incised each comprising 1.9% 

(2 vessels) and plain band and carved each comprising 1.0% (1 vessel) of the decoration.  

It is important to note that an individual vessel maybe decorated with more than one 

decorative technique. Therefore if a vessel is decorated with three separate techniques it will 

included in the counts for each of the techniques present.  
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Table 5.1 Decorative Technique counts by Vessel Form (VF).  Counts are provided for each decorative technique, noting the number of vessels, within each form, with 
have the technique applied. An associated percentage figure is provided for each decorative technique (Note: as many vessels can have more than one decorative 

technique present, the percentages provided will not add up to 100%). 

 

Technique of Decoration VF I % VF IV % VFV % VFVI % VF VII % VF VIII % Total % 

Notched Rim 2 7.7% 1 100.0% 4 40.0% 22 43.1% 1 33.3% - - 30 28.8% 

Notched Rim (variant) - - - - 3 30.0% 9 17.6% 1 33.3% - - 13 12.5% 

Dentate Stamping 20 76.9% - - - - - - - - 9 69.2% 29 27.9% 

Slipping / Painting 6 23.1% - - 5 50.0% 14 27.5% 3 100.0% 1 7.7% 29 27.9% 

Single Tool Impressed 10 38.5% - - - - - - - - 1 7.7% 11 10.6% 

Stick Impression 1 3.8% - - 2 20.0% - - 3 100.0% - - 6 5.8% 

Cut-out - - - - - - - - - - 6 46.2% 6 5.8% 

Grooved / Channelled 3 11.5% - - - - - - - - - 3 2.9% 

Brushing - - - - 1 10.0% 2 3.9% - - - - 3 2.9% 

Cut 1 3.8% - - - - 1 2.0% - - - - 2 1.9% 

Linear Incision - - 1 100.0% 1 10.0% - - - - - - 2 1.9% 

Comb Incised 1 3.8% 1 100.0% - - - - - - - - 2 1.9% 

Plain band 1 3.8% - - - - - - - - - - 1 1.0% 

Carved 1 3.8% - - - - - - - - - - 1 1.0% 
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5.2.2		Decorative	technique	by	vessel	form	

This section contains a discussion of the decorative techniques present upon each vessel form 

identified in the sample assemblage, followed by a discussion of how the different decorative 

techniques and vessel forms are associated within the assemblage as a whole.  

5.2.2.1 Decorative	technique	vessel	form	I	

Vessel form I had a total of 26 vessels identified and makes up 25% of the entire EQS vessel 

assemblage. Decoration upon vessel form I (an open cup/bowl) vessels (Figure 5.1) is 

dominated by dentate stamping which comprises 76.9% (20 vessels) of all of the decoration 

present.  This is followed by single tool impressed 38.5% (10 vessels), slipping/painting 

(23.1% - 6 vessels) and grooved / channelled (11.5% - 3 vessels). The remaining 26.9% of the 

decoration is composed of a number of decorative techniques in very small numbers, they 

include; rim notching (7.7% - 2 vessels), stick impression, plain band, comb incised, carved 

and cut decoration, each comprising 3.8% (1 vessel).  

 

 

Figure 5.1 Percentage of Decorative Techniques upon Form I vessels 
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5.2.2.2 Decorative	technique	vessel	form	IV	

The single vessel form IV (a restricted jar) identified in the EQS assemblage was decorated 

with three decorative techniques, comb incision, linear incision and rim notching. As only one 

example of a form IV vessel was identified very little can be said about this form in regards to 

the EQS assemblage.  

5.2.2.3 Decorative	technique	vessel	form	V	

Form V (a carinated jar) vessels were identified in very limited numbers in the EQS 

assemblage (10 vessels) and only amount to 10% of the vessel total. The techniques used to 

decorate these vessels are also limited and consist of only six techniques (Figure 5.2); rim 

notching, rim notching (variant), slipping / painting, stick impression, brushing and linear 

incision. The most common decorative techniques are slipping / painting which made up 50% 

(5 vessels) and rim notching comprising 40% (4 vessels) of the decoration present. This is 

followed by the variant rim notching (30% - 3 vessels), stick impression (20% - 2 vessels), 

and lastly brushing and linear incision (10% -1 vessel each). 

 

 

 

Figure 5.2 Percentage of Decorative Techniques upon Form V vessels 
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5.2.2.4 Decorative	technique	vessel	form	VI	

Vessel form VI (a globular pot) was the largest form category making up 49% of the entire 

EQS vessel assemblage, with 51 vessels being identified.  Five decorative techniques were 

identified upon the form VI vessels (Figure 5.3); rim notching, rim notching (variant), 

slipping/painting, brushing and cut. Decoration upon form VI vessels is dominated by rim 

notching and rim notching (variant) which makes up 43.1% (22 vessels) and 17.6% (9 

vessels) of the total decoration, and the technique of slipping/painting comprising 27.5% (14 

vessels) of the total decoration. The decorative techniques of brushing (3.9% - 2 vessels) and 

cut (2% - 1 vessel) are present in minimal quantities.  

 
 

 

Figure 5.3 Percentage of Decorative Techniques upon Form VI vessels 
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5.2.2.6 Decorative	technique	vessel	form	VIII	

Vessel form VIII (stands) is the third most common vessel form comprising 12% (13 vessels) 

of the EQS assemblage. Four decorative techniques were applied to the VIII vessels (Figure 

5.4), dentate stamping, slipping/painting, single tool impression and cut-out. Dentate stamped 

decoration was the most frequently applied decorative technique constituting 69.2% (9 

vessels) of the decoration applied to VIII vessels. Cut-out decoration was the second most 

common constituting 46.2% (6 vessels) of the decoration. Slipping/ painting and single tool 

impressed decoration was present in minimal quantities each constituting 7.7% (1 vessel) of 

the total decoration.  

 

 

Figure 5.4 Percentage of Decorative Techniques upon Form VIII vessels 
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(restricted jar) vessel which has a unique combination of comb incision, linear incision and 

rim notching. 

 If a further division was to be made between “decorated” and “plainware” (refer to 

section 2.3.4 and 2.3.5), forms I, IV,V,VII and VIII could arguably be classified as 

“decorated” as they are decorated with techniques that are not commonly ascribed to 

plainware vessels, and form VI as “plainware” as this form is only decorated with techniques 

which are commonly associated with plainware vessels.  

5.3 Temper	Analysis	

A basic temper analysis was undertaken upon the EQS ceramic assemblage. Three major 

temper groups were identified (refer to section 4.4 for a discussion of the methods used for the 

temper analysis): calcareous (C), terrigenous (T) and hybrid (C+T). The results of the analysis 

are discussed in three sections. The first summarizes the results and provides basic counts of 

each temper group, the second notes the distribution of the temper groups amongst the vessel 

forms and the last provides a preliminary interpretation of what the results indicate regarding 

the nature of the EQS assemblage.  

5.3.1		Temper	analysis	‐	Summary	

The temper used in the EQS assemblage (Figure 5.5) is primarily composed of two temper 

groups; hybrid temper, identified in 54 vessels and comprising 52% of the total and 

terrigenous temper, identified in 43 vessels and comprising 41% of the total. The calcareous 

temper groups is identified in minimal quantities, only identified in seven vessels and only 

comprising 7% of the total. 

 

 

Figure 5.5 Major Temper Groups  
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5.3.2		Temper	groups	and	vessel	forms	

The results of the temper analysis per vessel form are summarised in Table 5.2 and Figure 5.6 

below. The results are detailed in full in Appendix Five. 

 

Table 5.2 Number of Vessels per Temper Group 

Temper Group I IV V VI VII VIII Total 

C 1 1 1 2 1 1 7 

T 8 - 3 26 2 4 43 

C+T 17 - 6 23 - 8 54 

Total 26 1 10 51 3 13 104 

 

The results of the temper analysis for each vessel form indicates that forms I, V, VI 

and VIII contain similar proportions of all three of the temper groups, only forms IV and VII 

differ markedly in temper proportions. Form IV contains only one temper group, calcareous, 

whilst form VII contains two groups calcareous and terrigenous. However the differences in 

temper proportions displayed in these two vessels is likely the result of limited sample size, as 

forms IV and VII have a sample size of one and three, respectively.  

 

 

Figure 5.6 Percentage of Temper Groups by Vessel Form 
 

5.3.3		Discussion	

The temper analysis undertaken in this research was designed to provide a basic means of 

identifying whether the EQS ceramic assemblage represents local production or non-local 

production (refer to section 4.4). What do the results indicate so far?  

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

I IV V VI VII VIII

C+T

T

C



 
 

98 
 

 The hybrid and terrigenous temper groups are composed of inclusions that are 

arguably not present on the island the sample assemblage was excavated from (refer to section 

4.4), whereas the calcareous group is composed of inclusions that may have derived from the 

island, but equally could have been sourced from many areas across the Pacific (Dickinson 

2006: 3). If the assemblage is divided along these lines it indicates, theoretically, that as much 

as 93% of the vessels or tempering materials used in ceramic production are non-local in 

origin. If the calcareous vessels do not represent local production this figure would rise up to 

100%.  

 The presence of three primary temper groups within the EQS assemblage indicates 

that three different paste recipes (combinations of temper and clay) are being used in vessel 

production. This could represent three different production centres, perhaps one local 

production centre and two non-local or conversely may simply indicate production by 

differing potters or potting groups within the same production centre. It is important to note, 

that the temper analysis was only designed as a guide for differing local and non-local 

production. 

5.4 Skill	Analysis	

The results of the skill analysis are detailed below. The discussion is divided into two 

sections. The first section presents the results of the skill analysis for each of the technological 

signatures involved in the study. The second section presents a preliminary discussion of the 

results of the analysis.  

5.4.1		Technological	signatures	

A total of six technological signatures were recorded on each of the ceramic samples as part 

of the skill analysis; paste preparation, vessel form (including the signatures of rim deviation 

on the horizontal plane and rim symmetry), wall thickness, decoration and firing (refer to 

section 4.5.3 for a discussion of the technological signatures selected). Each signature was 

graded with a “Good” (G), “Moderate” (M) or “Poor” (P) grade, if a grade could not be given 

the variable was labeled as “not applicable” (NA). The resulting data was categorised by 

technological signature and vessel form using the following procedures.  

 Firstly, the number of good, moderate, poor and not applicable grades each 

technological signature received was counted and a percentage figure generated, for each 

vessel form. This provides a basic overview of the data collected for each technological 
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signature and vessel form studied. The results of this first procedure are presented both in a 

tabular form (Tables 5.4, 5.6, 5.8, 5.10, 5.12 and 5.14) and as a discussion for each vessel 

form.  

Secondly, the grades received by each technological signature were given a value (or 

“grade value”) which reflected the amount of skill that grade represented, good grades 

received a grade value of 3, moderate a value of 2, poor a value of 1 and not applicable a 

value of 0. The grade values received for each signature were then averaged (excluding the 

not applicable grades) to produce a single figure (or a “grade value average”) for each vessel 

form.  

The resulting grade value averages performed two important tasks. Firstly, they 

provided a means of ranking the vessel forms by the amount of skill invested into each 

technological signature from highest level of skill investment to the lowest (as the grade value 

average is the result of averaging the grade values, which have a range from 1 to 3, the vessel 

form that receives the average that is closest to 1 has the lowest level of skill investment, 

whilst the vessel form that receives an average that is closest to 3 has the highest level of skill 

investment).  

Secondly, they provided a means of attributing an “overall skill grade” for each 

technological signature present upon each vessel form. Importantly as the grade value 

averages often have decimal places, it is necessary to develop a scheme which takes this into 

account. The resultant scheme provides an “average range” within which the grade value 

average of a vessel form has to fall to achieve the corresponding grade. The grades and their 

corresponding average ranges are detailed in Table 5.3. The results of this second procedure 

are presented in a tabular form (Tables 5.5, 5.7, 5.9, 5.11, 5.13 and 5.15) with an attached 

discussion, at the end of each section.   

 

Table 5.3 Average range for Skill Grades 

Overall Skill Grade Average Range 

Good 2.34 - 3 

Moderate 1.67 - 2.33 

Poor 1 - 1.66 

 

5.4.1.1 Paste	Preparation	

The results for the skill analysis undertaken on the variable of “paste preparation” are 

discussed below.  
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Table 5.4 Paste preparation skill analysis grades 

Vessel Form Good % Moderate % Poor % NA % 

I 7 26.9% 12 46.2% 6 23.1% 1 3.8% 

IV 0 0.0% 1 100.0% 0 0.0% 0 0.0% 

V 3 30.0% 4 40.0% 3 30.0% 0 0.0% 

VI 17 33.3% 17 33.3% 17 33.3% 0 0.0% 

VII 2 66.7% 0 0.0% 1 33.3% 0 0.0% 

VIII 4 30.8% 7 53.8% 2 15.4% 0 0.0% 

 

 Vessel	Form	I	

From the 26 Form I vessels analysed 26.9% fall in the good skill category, 46.2% in the 

moderate category, 23.1% in the poor and 3.8% in the not applicable category.  

 Vessel	Form	IV	

 

Only one Form IV vessel has been identified in the EQS assemblage. The vessel received a 

“moderate” level of skill investment with the clay preparation variable. 

 Vessel	Form	V	

 

From the ten Form V vessels analysed 30% fall in the good category, 40% fall in the 

moderate category and 30% fall in the poor category.  

 Vessel	Form	VI	

 

Fifty one Form VI vessels were identified making up the largest form category, of these 

33.3% fall in the good skill category, 33.3% in the moderate category and 33.3% in the poor 

category. 

 Vessel	Form	VII	

 

Only three Form VII vessels were identified in the assemblage, of which 2 (66.7%) vessels 

fall in the good category and one falls in the poor category (33.3%).  

 Vessel	Form	VIII	

 

Thirteen Form VIII vessels were identified, of these 30.8% falls in the good skill category, 

53.8% in the moderate category and 15.4% in the poor category.  
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 Grade	value	averages	

 

From the six vessel forms studied, Form IV and VII were deemed to have an insufficient 

sample size and were not ranked or given an overall skill grade. From the remaining four 

vessel forms, Form VIII has the highest level of skill investment with a grade value average of 

2.15. This is followed by Form I with a grade average of 2.04, and also a moderate to good 

level of. Finally Forms V and VI have the lowest level of skill investment with an average 

grade value of 2.00. The overall skill grades for the technological signature of paste 

preparation are very even, with each vessel form receiving a grade of “moderate.” The results 

indicate that a “moderate” level of skill has been invested into this signature across all vessel 

forms.  

 

Table 5.5 Paste preparation average grade values and overall skill grades 

Vessel Form Grade Value Average Rank Overall Skill Grade 

I 2.04 2 Moderate 

IV 2.00 - - 

V 2.00 3 Moderate 

VI 2.00 3 Moderate 

VII 2.33 - - 

VIII 2.15 1 Moderate 

 

5.4.1.2 Vessel	form	‐	Rim	deviation	on	the	horizontal	plane	

The results for the skill analysis undertaken on the variable of “Rim deviation on the 

horizontal plane” are discussed below.  

 

Table 5.6 Rim deviation on the horizontal plane skill analysis grades 

Vessel Form Good % Moderate % Poor % NA % 

I 8 30.8% 6 23.1% 1 3.8% 11 42.3% 

IV 1 100.0% 0 0.0% 0 0.0% 0 0.0% 

V 1 10.0% 3 30.0% 3 30.0% 3 30.0% 

VI 6 11.8% 12 23.5% 16 31.4% 17 33.3% 

VII 2 66.7% 0 0.0% 0 0.0% 1 33.3% 

VIII 2 15.4% 2 15.4% 6 46.2% 3 23.1% 

 

 Vessel	Form	I	

From the Form I vessels 30.8% fall in the good category, 23.1% in the moderate category, 

3.8% in the poor category and 42.3% in the not applicable category.  
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 Vessel	Form	IV	

The one Form IV vessel falls into the good category. 

 Vessel	Form	V	

From the Form V vessels 10% fall in the good category, 30% in the moderate category, 30% 

in the poor category and 30% in the not applicable category.  

 Vessel	Form	VI	

From the Form VI vessels 11.8% fall in the good category, 23.5% in the moderate, 31.4% in 

the poor and 33.3% in the not applicable category.  

 Vessel	Form	VII	

From the three Form VII vessels, two (66.7%) fall in the good category and one (33.3%) falls 

in the not applicable category. 

 Vessel	Form	VIII	

From the Form VIII vessels 15.4% fall in the good category, 15.4% fall in the moderate 

category, 46.2% in the poor category and 23.1% in the not applicable category.  

 Grade	value	averages	

From the six vessel forms studied, Form IV and VII were deemed to have an insufficient 

sample size and were not ranked or given an overall skill grade. From the remaining four 

vessel forms, Form I has the highest level of skill investment with a grade value average of 

2.47. Form V and VI have the second highest with an average of 1.71. The form with the 

lowest level of skill investment is Form VIII with an average of 1.60.  The overall skill grades 

for the technological signature of rim deviation on the horizontal plane are vary varied and 

cover the full range of skill grades possible. From the four forms, Form I had the highest 

overall skill grade of “good,” followed by Forms V and VI both with grades of “moderate,” 

and lastly Form VIII with a grade of “poor.” The results indicate that the level of skill 

application into this signature was very uneven.  

 
Table 5.7 Rim deviation on the horizontal plane average grade values and overall skill grades 

Vessel Form Grade Value Average Rank Overall skill Grade 

I 2.47 1 Good 

IV 3.00 - - 

V 1.71 2 Moderate 

VI 1.71 2 Moderate 

VII 3.00 - - 

VIII 1.60 3 Poor 
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5.4.1.3 Vessel	form	–	Rim	symmetry	

The results for the skill analysis undertaken on the variable of “rim symmetry” are discussed 

below.  

 

Table 5.8 Rim symmetry skill analysis grades 

Vessel Form Good % Moderate % Poor % NA % 

I 7 26.9% 6 23.1% 2 7.7% 11 42.3% 

IV 0 0.0% 0 0.0% 1 100.0% 0 0.0% 

V 1 10.0% 4 40.0% 2 20.0% 3 30.0% 

VI 7 13.7% 19 37.3% 9 17.6% 16 31.4% 

VII 2 66.7% 0 0.0% 0 0.0% 1 33.3% 

VIII 3 23.1% 4 30.8% 3 23.1% 3 23.1% 

 

 Vessel	Form	I	

From the Form I vessels, 26.9% fall in the good category, 23.1% fall in the moderate 

category, 7.7% in the poor category and 42.3% in the not applicable category.  

 Vessel	Form	IV	

The one Form IV vessel falls into the poor category for this variable. 

 Vessel	Form	V	

From the Form V vessels 10% fall in the good category, 40% fall in the moderate category, 

20% fall in the poor category and 30% fall in the not applicable category. 

 Vessel	Form	VI	

From the Form VI vessels 13.7% fall in the good category, 37.3% fall in the moderate 

category, 17.6% fall in the poor category and 31.4% fall in the not applicable category.  

 Vessel	Form	VII	

From the three Form VII vessels, two (66.7%) fall in the good category and one (33.3%) falls 

in the not applicable category.  

 Vessel	Form	VIII	

From the Form VIII vessels 23.1% falls in the good category, 30.8% falls in the moderate 

category, 23.1% falls in the poor category and 23.1% falls in the not applicable category.  
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 Grade	value	averages	

From the six vessel forms studied, Form IV and VII were deemed to have an insufficient 

sample size and were not ranked or given an overall skill grade. From the remaining four 

forms, Form I had the highest level of skill invested with a grade value average of 2.33. 

Second highest was Form VIII with an average of 2.00, followed by Form VI with an average 

of 1.94. Form V had the lowest amount of skill invested with an average of 1.86. The overall 

skill grades for the technological signature of rim symmetry are extremely even, with each 

vessel form receiving a grade of “moderate.” The results indicate that a “moderate” level of 

skill has been invested into this signature across all vessel forms. 

 

Table 5.9 Rim symmetry average grade values and overall skill grades 

Vessel Form Grade Value Average Rank Overall Skill Grade 

I 2.33 1 Moderate 

IV 1.00 - - 

V 1.86 4 Moderate 

VI 1.94 3 Moderate 

VII 3.00 - - 

VIII 2.00 2 Moderate 

 

5.4.1.4 Wall	thickness	

The results for the skill analysis undertaken on the variable of “wall thickness” are discussed 

below.  

 
Table 5.10 Wall Thickness skill analysis grades 

Vessel Form Good % Moderate % Poor % NA % 

I 10 38.5% 8 30.8% 2 7.7% 6 23.1% 

IV 0 0.0% 1 100.0% 0 0.0% 0 0.0% 

V 4 40.0% 2 20.0% 1 10.0% 3 30.0% 

VI 17 33.3% 17 33.3% 12 23.5% 5 9.8% 

VII 2 66.7% 0 0.0% 1 33.3% 0 0.0% 

VIII 3 23.1% 6 46.2% 0 0.0% 4 30.8% 

 

 Vessel	Form	I	

From the Form I vessels 38.5% fall in the good category, 30.8% in the moderate, 7.7% in the 

poor and 23.1% in the not applicable category.  
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 Vessel	Form	IV	

The I Form IV vessel achieved a moderate skill grade for this variable. 

 Vessel	Form	V	

Form the Form V vessels 40% fall in the good category, 20% in the moderate category, 10% 

in the poor category and 30% in the not applicable category. 

 Vessel	Form	VI	

From the 51 Form VI vessels 33.3% fall in the good category, 33.3% in the moderate 23.5% 

in the poor category and 9.8% in the not applicable category.  

 Vessel	Form	VII	

From the three Form VII vessels, two (66.7%) fall in the good category and one (33.3%) falls 

in the poor category. 

 Vessel	Form	VIII	

From the Form VIII vessels 23.1% fall in the good category, 46.2% in the moderate category 

and 30.8% in the not applicable category. 

 Grade	value	averages	

From the six vessel forms studied, Form IV and VII were deemed to have an insufficient 

sample size and were not ranked or given an overall skill grade. From the remaining four 

vessel forms, Form V has the highest level of skill investment with a grade value average of 

2.43. Form I has the second highest level of skill investment with an average of 2.40, 

followed by Form VIII with an average of 2.33. Finally, Form VI has the lowest amount of 

skill invested with an average grade value of 2.11. The overall skill grades for the 

technological signature of wall thickness is evenly divided between Vessel Forms VI and VIII 

with grades of “moderate” and Forms I and V with grades of “good.” The results indicate that 

a “moderate” to “good” level of skill has been invested into this signature. 

 

Table 5.11 Wall Thickness average grade values and overall skill grades 

Vessel Form Grade Value Average Rank Overall skill Grade 

I 2.40 2 Good 

IV 2.00 - - 

V 2.43 1 Good 

VI 2.11 4 Moderate 

VII 2.33 - - 

VIII 2.33 3 Moderate 
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5.4.1.5 Decoration	

The results for the skill analysis undertaken on the variable of “decoration” are discussed 

below.  

Table 5.12 Decoration skill analysis grades 

Vessel Form Good % Moderate % Poor % NA % 

I 9 34.6% 7 26.9% 1 3.8% 9 34.6% 

IV 1 100.0% 0 0.0% 0 0.0% 0 0.0% 

V 1 10.0% 3 30.0% 2 20.0% 4 40.0% 

VI 5 9.8% 9 17.6% 7 13.7% 30 58.8% 

VII 1 33.3% 1 33.3% 0 0.0% 1 33.3% 

VIII 1 7.7% 1 7.7% 2 15.4% 9 69.2% 

 Vessel	Form	I	

From the Form I vessels 34.6% fall into the good category, 26.9% fall into the moderate 

category, 3.8% fall into the poor category and 34.6% fall into the not applicable category.  

 Vessel	Form	IV	

The one Form IV vessel falls into the good category for this variable.  

 Vessel	Form	V	

From the Form V vessels 10% fall into the good category, 30% fall into the moderate 

category, 20% fall into the poor category and 40% fall into the not applicable category.  

 Vessel	Form	VI	

From the Form VI vessels 9.8% fall into the good category, 17.6% fall into the moderate 

category, 13.7% fall into the poor category and 58.8% fall into the not applicable category.  

 Vessel	Form	VII	

From the Form VII vessels, one falls into the good category (33.3%), one falls into the 

moderate category (33.3%) and one falls into the not applicable category (33.3%).  

 Vessel	Form	VIII	

From the Form VIII vessels 7.7% fall into the good category, 7.7% fall into the moderate 

category, 15.4% fall into the poor category and 69.2% fall into the not applicable category.  

 Grade	value	averages	

From the six vessel forms studied, Form IV and VII were deemed to have an insufficient 

sample size and were not ranked or given an overall skill grade. From the remaining forms, 
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Form I has the highest level of skill investment with a grade value average of 2.47. Form VI 

has the second highest level of skill investment with an average of 1.90, followed by Form V 

with an average of 1.83. Form VIII has the least amount of skill invested with an average of 

1.75. The overall skill grades for the technological signature of decoration are primarily 

“moderate,” with three out of the four vessel forms, V, VI and VIII receiving this grade, only 

Form I received a different grade, “good.” The results indicate that a primarily “moderate” 

level of skill has been invested into this signature. 

 

Table 5.13 Decoration average grade values and overall skill grades 

Vessel Form Grade Value Average Rank Overall skill Grade 

I 2.47 1 Good 

IV 3.00 - - 

V 1.83 3 Moderate 

VI 1.90 2 Moderate 

VII 2.50 - - 

VIII 1.75 4 Moderate 

 

5.4.1.6 Firing	

The results for the skill analysis undertaken on the variable of “firing” are discussed below.  

 

Table 5.14 Firing skill analysis grades 

Vessel Form Good % Moderate % Poor % NA % 

I 9 34.6% 12 46.2% 5 19.2% 0 0% 

IV 1 100.0% 0 0.0% 0 0.0% 0 0% 

V 2 20.0% 6 60.0% 2 20.0% 0 0% 

VI 14 27.5% 23 45.1% 14 27.5% 0 0% 

VII 1 33.3% 2 66.7% 0 0.0% 0 0% 

VIII 1 7.7% 11 84.6% 1 7.7% 0 0% 

 

 Vessel	Form	I	

From the Form I vessels 34.6% fall in the good category, 46.2% fall in the moderate category 

and 19.2% fall in poor category.  

 Vessel	Form	IV	

The one Form IV vessel falls into the good category for this variable. 
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 Vessel	Form	V	

From the Form V vessels 20% fall in the good category, 60% fall in the moderate category 

and 20% fall in the poor category.  

 Vessel	Form	VI	

From the Form VI vessels 27.5% fall into the good category, 45.1% fall into the moderate 

category and 27.5% fall into the poor category.  

 Vessel	Form	VII	

From the Form VII vessels, one (33.3%) falls in the good category and two (66.7%) fall in the 

moderate category. 

 Vessel	Form	VIII	

From the Form VIII vessels 7.7% fall in the good category, 84.6% fall in the moderate 

category and 7.7% fall in the poor category.  

 Grade	value	averages	

From the six vessel forms studied, Form IV and VII were deemed to have an insufficient 

sample size and were not ranked or given an overall skill grade. From the remaining forms, 

Form I has the highest level of skill investment with a grade value average of 2.15. Forms V, 

VI and VIII all have the same grade value average of 2.00. The overall skill grades for the 

technological signature of firing are incredibly even, with each vessel form receiving a grade 

of “moderate.” The results indicate that a “moderate” level of skill has been invested into this 

signature across all vessel forms. 

 

Table 5.15 Firing average grade values and overall skill grades 

Vessel Form Grade Value Average Rank Overall Skill Grade 

I 2.15 1 Moderate 

IV 3.00 - - 

V 2.00 2 Moderate 

VI 2.00 2 Moderate 

VII 2.33 - - 

VIII 2.00 2 Moderate 

5.4.2		Discussion	

If the results of the skill analysis are brought together (Table 5.16) a number of important 

points can be made.  
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 Firstly, it is argued that the sample assemblage of EQS can be described as having a 

“moderate to good” level of overall skill investment into its production. From the grade value 

averages calculated for each of the technological signatures upon Vessel Forms I, V, VI and 

VIII, 79% were attributed a “moderate” grade, 17% were attributed a “good” grade and only 

4% received a “poor” grade.  The overall level of skill invested into the production of the 

EQS assemblage will be discussed in further detail in the following chapter.  

 Secondly, the level of skill invested into the six technological signatures has a 

relatively even distribution amongst the four vessel forms and primarily consists of a 

“moderate” level of skill investment in most cases. The investment of “good” or high levels of 

skill is primarily (the one exception being the signature of wall thickness for Vessel Form V) 

associated with Vessel Form I. The investment of a “poor” level of skill was only identified in 

relation to the signature of rim deviation on the horizontal plane on a Form VIII vessel.  The 

investment of higher levels of skill into the signatures of rim deviation on the horizontal plane 

and decoration with regards to the production of form I vessels, which are strongly associated 

with the technique of dentate-stamping may indicate a differential application of skill. This 

will be discussed further in the following chapter.  

 Thirdly, when reference is made to the grade value averages of the technological 

signatures studied, the averages of paste preparation and firing have a uniquely narrow range 

that is not replicated on any other signature. The narrow range of grade value averages 

indicates a level of care that is not apparent in the “moderate” skill being invested. This issue 

will be discussed further in the following chapter.    

 
Table 5.16 Grade value averages and overall skill grades combined for each technological signature by 

vessel form (G = Good, M = Moderate, P = Poor) 

5.4.3		Identifying	production	centres	through	the	analysis	of	skill	

It was noted in section 5.3.1 above that three temper categories have been identified in the 

EQS assemblage, calcareous (C), terrigenous (T) and hybrid (C+T), which is present within 

7%, 41% and 52% of the vessels, respectively. This section compares the skill invested into 

the production of vessels containing these three temper types in an effort to identify how 

many production centres were involved in the production of the EQS assemblage.  

Vessel Form Paste Preparation Rim Deviation Rim Symmetry Wall Thickness Decoration Firing 

I 2.04 (M) 2.47 (G) 2.33 (M) 2.40 (G) 2.47 (G) 2.15 (M)

V 2.00 (M) 1.71 (M) 1.86 (M) 2.43 (G) 1.83 (M) 2.00 (M)

VI 2.00 (M) 1.71 (M) 1.94 (M) 2.11 (M) 1.90 (M) 2.00 (M)

VIII 2.15 (M) 1.60 (P) 2.00 (M) 2.33 (M) 1.75 (M) 2.00 (M)
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Table 5.17 Grade value averages and overall skill grades combined for each technological signature by 
temper group (G = Good, M = Moderate, P = Poor) 

Temper Group Paste Preparation Wall Thickness Rim Deviation Rim Symmetry Decoration Firing 

C 1.98 (M) 2.15 (M) 1.65 (P) 1.68 (M) 1.38 (P) 2.05 (M) 

T 2.02 (M) 2.03 (M) 1.61 (P) 1.7 (M) 2.04 (M) 2.06 (M) 

C+T 2.02 (M) 2.07 (M) 1.93 (M) 1.96 (M) 2.03 (M) 2.07 (M) 

 

 A comparison between the levels of skill invested into each of the vessels included in 

the three temper groups is provided in Table 5.17. To determine how many production centres 

are present it is necessary to note the variability in the levels of skill invested.  

 The level of skill investment into the technological signatures of paste preparation, 

wall thickness, rim symmetry and firing is very consistent across all three temper groups, 

receiving a “moderate” level of skill investment.  

The level of skill invested into the signatures of rim deviation on the horizontal plane 

and decoration is more variable receiving a “moderate to poor” level of skill investment. The 

first of the two signatures, received a “poor” level of skill investment for temper groups C and 

T and a “moderate” level of skill investment for temper group C+T. The second technological 

signature, received a “poor” investment of skill in temper group C and a “moderate” in temper 

groups T and C+T. 

It is argued that these results suggest that a single production centre was involved in 

the production of the EQS assemblage. This argument is based on two main points: 

Firstly, the level of skill investment across the three temper groups is simply too 

uniform to be the result of multiple production centres. This is exemplified by the signatures 

of paste preparation, wall thickness, rim symmetry and firing which all have a “moderate” 

level of skill investment in all three temper groups.  

Secondly, where variability in skill investment does occur it is restricted (with one 

exception, the “poor” level of skill investment received by the T temper group) to the C 

temper group which is likely due to the limited sample size of the C temper group (refer to 

Table 5.2 for a summary of the sample sizes in each temper group). 

5.4.4		Skill	investment	and	decorative	techniques	&	the	differential	application	of	

skill	

It was noted in section 5.2.1 that a number of differing decorative techniques were identified 

upon vessels in the EQS assemblage. This section notes the decorative techniques that are 

strongly associated with vessel forms I, V, VI and VIII, and details the level of skill invested 
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into the technological signature of decoration upon each form, to identify if a differential 

application of skill relating to decorative technique present, has occurred. The associations 

between vessel form and decorative technique will be reviewed first (section 5.2.3), followed 

by the level of skill invested into each form.  

 Vessel forms I and VIII are strongly associated with the decorative technique of 

dentate stamping, which composes over half of the decoration present upon both vessel forms.  

 Vessel forms V and VI are strongly associated with the decorative techniques of rim 

notching and slipping / painting. 

 Reference to Table 5.13 indicates that from the vessel forms discussed above, only 

Form I vessels have a higher level of skill investment into the technological signature of 

decoration. As previously noted form I vessels are strongly associated with the decorative 

technique of dentate stamping, which as section 2.3.4 is often agued to have a socially 

significant role in Lapita society, as such a differential application of skill into this form 

would not be unexpected. However, Form VIII is also strongly associated with this decorative 

technique, and this form received the same level of skill investment as Form V and VI; likely 

indicating that if a differential application of skill is occurring, it is not the decorative 

technique that is ultimately important but instead it is the combination of the decorative 

technique and vessel form that matters.  

5.5 Summary	

The results of three separate analyses were detailed in this chapter. The first analysis 

discussed was the decorative analysis. A detailed summary of the decorative techniques 

present in the EQS assemblage is made, followed by a discussion of the decorative techniques 

associated by each vessel form and a discussion of the patterns identified in the data. The 

second analysis discussed was the temper analysis. A detailed summary was made of the 

proportions of each temper group present within the assemblage and the number of vessel 

forms associated with each temper group. Finally a discussion was made of the important 

patterns identified in the temper results data. The third analysis discussed was the skill 

analysis, the primary analytical technique being employed in the study. The results of the 

analysis are discussed for each technological signature in turn, followed by a discussion 

detailing the important patterns identified in the results. Following this a discussion is made 

into the level of skill invested into vessels forms which share the same temper group, as a 

means of identifying whether each temper group is derived from a separate production centre.  
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Finally a discussion is undertaken to ascertain whether a differential application of skill has 

occurred into the production of vessels adorned with specific decorative techniques identified 

in the EQS assemblage. The following chapter will utilise the data presented in this chapter to 

answer the archaeological questions posed in chapter one.  
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Chapter	Six:	
Discussion	&	Conclusions 

6.1 Introduction	

As discussed in chapter one the goal of this research is to identify whether a specialised 

production strategy was being used as an organising principal in Early-Lapita ceramic 

production, and if so, what “type” of specialised production was occuring. To achieve this an 

experimental methodological technique called a “skill analysis,” augmented by a decorative 

analysis and temper analysis, was employed. The following questions were posed: 

1) Does the ceramic assemblage from the Early-Lapita site of Tamuarawai posses the 

characteristics of an assemblage produced via a specialised production strategy? If so, do 

these characteristics support any of the types of specialised production theorised by Kirch 

(1988, 1990,1997) & Hunt (1988, 1989) or Summerhayes (2000a, 2000c, 2001, 2010)?   

 

2) Does the technique of skill analysis provide an effective means of identifying the 

characteristics of an assemblage produced by a specialised production strategy?  

This chapter is divided into five sections. The first section provides a background for 

the interpretation of the results. The second section conducts a review of the results. The 

results of the vessel form classification, decorative analysis and temper analysis are reviewed 

first, followed by the results of the skill analysis. The third section interprets the results and 

discusses specialised production during the Early-Lapita period.  Interpretations are provided 

concerning the identification of specialised production via the analysis of the EQS ceramic 

assemblage and the identification of specialised production to “type.” Following this a 

discussion is made of Clark’s (2007) argument for a lack of specialised production during the 

Early-Lapita period in combination with the importance of identifying specialised production 

strategies to “type.” The fourth section contains a critical evaluation of how the technique of 

skill analysis performed in the identification of specialised production and further how it 

performed in identifying specialised production to “type.” The fifth and final section provides 

the concluding statements of the research, including a brief discussion of the implications of 

the results for the interpretation of the Early-Lapita period. It also provides a number of 

possibilities for future research.  
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6.2 Background	

It was noted in chapter one, section 1.5.1 that specialised production systems have three 

primary characteristics. Firstly, the “specialist” produces more of a good or service than can 

be personally used. Secondly, the “specialist” is part of a producing group that is restricted in 

size. Thirdly, the production undertaken by the “specialist” is regularised (Costin 1991: 4; 

Costin and Hagstrum 1995: 622; Budden 2007: 64-66). Therefore specialised production was 

defined as “the regularised production of a specific good or service above what is required for 

personal use, by a group of people that is restricted in size.” Importantly, specialised 

production can be organised in many ways and is moulded by the social, environmental, 

political and economic environment in which the production occurs, as such many “types” of 

specialised production can result (Costin 1991: 4, 8).  

 Two primary types of specialised production have been defined to describe production 

occurring in the Early-Lapita period, specialised regional production (refer to section 3.2.1) 

and mobile specialised production (section 3.2.2).  

 Specialised regional production as theorised by Kirch (1988, 1990, and 1997) and 

Hunt (1988, 1989) argues that ceramics were involved in a long distance exchange network 

which spanned the Bismarck Archipelago during the Early-Lapita period. In this scenario 

ceramics were being produced as a trade ware, at a select number of Early-Lapita settlements, 

and then were subsequently exchanged to other Early-Lapita settlements for items which the 

recipient settlements were specialists in manufacturing. Importantly, excluding the movement 

between settlements to exchange the specialist items, in this scenario the Lapita peoples were 

fundamentally sedentary.  

 Mobile specialised production as theorised by Summerhayes (2000a, 2000c, 2001, 

2010) argues for ceramics to be produced during the Early-Lapita period by groups of 

“mobile” specialist potters primarily for use within the potters home settlement(s), located in 

West New Britain, Papua New Guinea. In this scenario ceramics were being produced by 

groups of non-sedentary or “mobile” specialist potters which moved between resource 

procurement areas (locations in West New Britain from which potting materials could be 

extracted) and possibly nearby contemporary settlements extracting materials for use in the 

production of ceramics, which were brought back to the potters home settlement for 

production and use.  

 A comparison between the two types of specialised production discussed above 

identifies a number of key differences. Firstly, in the first type the ceramics are being 

produced especially for exchange to other settlements in the Bismarck Archipelago, whereas 
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in the second type they are being produced for local consumption in West New Britain. 

Secondly, in the first type it is the whole vessels which are moving (or being exchanged) 

between settlements, whereas in the second type it is the potters themselves that are moving 

between resource areas and settlements, carrying materials and not whole vessels with them. 

Thirdly, the size of the geographical area within which the types of production are argued to 

occur within is very different. The first type arguably has material being exchanged across the 

Bismarck Archipelago, whereas the second type has production and use constrained in the 

area of West New Britain.  

 Despite there being two types of specialised production theorised for the Early-Lapita 

period there is still an argument against any type of such production occurring during this 

period (refer to section 3.3), put forward by Clark (2007). Clark (2007: 289-290) utilised a 

definition of specialised production, which argued (following the standardisation hypothesis), 

that a large amount of similarity in physical or stylistic attributes indicated specialised 

production, to assess the level of variability present within the physico-chemical datasets of 

Summerhayes (2000a) and Chiu (2003a, 2003b), in an effort to identify if they were produced 

via a specialised production strategy (specifically the “type” called “specialised regional 

production” in this work). Clark (2007: 289-290) concluded that due to the large amount of 

variability in the materials used in ceramic manufacture and the local nature of the production, 

identified by Summerhayes (2000a: 225) and Chiu (2003a: 26-33, 2003b: 159-161) in their 

respective studies, that these assemblages were not the result of such a production strategy 

and therefore, that specialised production can be discounted for the Early-Lapita period.  

 This brief review has reiterated the gaps in current understandings in how ceramics 

were produced during the Early-Lapita period. The points raised will be discussed in turn 

following a review of the results generated from the analyses undertaken upon the Early-

Lapita assemblage of Tamuarawai (EQS).  

6.3 Review	of	the	Results	

The background to the topic provided above indicates that there is no consensus as to whether 

specialised ceramic production was occurring during the Early-Lapita period and if it was, 

what “type” of production was occurring. What do the results of the analyses conducted here 

indicate about the organisation of production occurring at the Early-Lapita site of Tamuarawai 

(EQS)?  The review is divided into two sections. The first will review the results of the vessel 

form classification, decorative analysis and temper analysis. The second will review the 

results of the skill analysis.  
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6.3.1		Review	of	the	vessel	forms,	decorative	techniques	and	temper	groups	

identified	in	the	EQS	ceramic	assemblage	

Six vessel forms were defined for the EQS assemblage including I, IV, V, VI, VII and VIII. 

From these Forms IV and VII were deemed to have insufficient sample sizes, 1 vessel and 3 

vessels, respectively, and will not feature in the discussion in section 6.3.2 below, leaving 

four remaining forms I, V, VI and VIII (refer to section 4.2.3 for a discussion of the vessel 

form classification employed in this research and the number of each vessel form identified).  

 A total of 14 decorative techniques were identified upon vessels in the EQS 

assemblage. The most common decorative techniques identified, in descending order, 

included; rim notching (including the notched rim variant), dentate-stamping, slipping / 

painting and single tool impression (refer to Table 5.1 for a full summary of the decorative 

techniques present in the EQS assemblage). Decoration present upon the four vessel forms 

included in the skill analysis is briefly reviewed below. 

Decoration present upon Form I vessels is primarily composed of dentate-stamping, 

single tool impression and slipping / painting, with a number of other techniques are present 

in varying minor quantities. The decoration upon Form V vessels is primarily rim notching 

(including the rim notching variant) and slipping / painting, with lesser amounts of stick 

impression, brushing and linear incision present. Form VI is primarily decorated with rim 

notching (including the notched rim variant) and slipping / painting, with minor quantities of 

brushing and cut decorative techniques present. Finally the decoration present upon Form VIII 

vessels is primarily dentate stamping and cut-out with minor quantities of single tool 

impression and slipping / painting.  

 Three temper groups were identified as being used in the production of the EQS 

ceramic assemblage. Following the removal of Vessel Forms IV and VII for consistency, 54% 

of the vessels contained hybrid temper, 41% of the vessels contained terrigenous temper and 

5% contained calcareous temper. From these groups the hybrid and terrigenous temper groups 

are argued to be non-local in origin, whereas the calcareous temper group could derive from 

the Island of Emirau or equally could be non-local in origin (refer to section 5.3.3 for a 

discussion of the temper groups identified in the EQS assemblage).   

 

 

 



 
 

117 
 

6.3.2		Review	of	the	skill	invested	into	the	production	of	the	EQS	ceramic	

assemblage	

The skill analysis focused upon six technological signatures which represented key stages in 

the process of ceramic production, the technological signatures studied included, paste 

preparation, rim deviation on the horizontal plane and rim symmetry (used to study the 

process of forming the vessel), wall thickness, decoration, and firing.   

The results of analysis show that the Early-Lapita ceramic assemblage of Tamuarawai 

has a “moderate to good” level of skill invested into its production.  

The investment of skill into the various stages of production across all four of the 

vessel forms is extremely even and primarily consists of a “moderate” level of skill 

investment (Table 6.1). This is exemplified by the technological signatures of paste 

preparation, rim symmetry and firing which received a “moderate” level of skill investment in 

all four vessel forms. From these three, the signatures of paste preparation and firing have a 

uniquely even distribution of skill amongst the four vessel forms, with a range of grade value 

averages (from highest to lowest) of only 2.00 to 2.15, in both cases (Table 6.1). This narrow 

range of grade value averages is not replicated by any other signatures and may indicate a 

“differential application of skill,” this point will be discussed in section 6.4.3 below. 

Importantly, where variability in skill investment (above or below the “norm” of a “moderate” 

level of skill investment) does occur, it is predominately associated with the investment of 

higher levels of skill, or a “good” level of skill investment.  

A comparison between the level of skill invested into the production of the four vessel 

forms, indicates that there is only minor differences in the level of skill invested into Forms 

V, VI and VIII, whilst Form I has a considerably higher level of skill invested overall. The 

variability in skill investment noted above is, therefore, largely the result of the “good” level 

of skill invested into the signatures of rim deviation on the horizontal plane, wall thickness 

and decoration upon Form I vessels, and to a lesser extent the “good” skill level invested into 

the signature of wall-thickness upon Form V vessels and lastly the “poor” level of skill 

invested into the signature of rim deviation on the horizontal plane upon Form VIII vessels. 

From all of four vessel forms included, only Form VI has a completely even distribution of 

skill investment. The variability in skill investment in Forms I, V and VIII may represent a 

deliberate “differential application of skill” by the potter(s) during production, or alternatively 

may simply reflect natural variation or bias within the vessel forms. This point is discussed in 

detail in the following section.  
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Finally, a comparison between the level of skill invested into the production of the 

vessels in each of the three temper groups identified in the EQS assemblage is argued to 

indicate that the EQS assemblage was produced by a single production centre, using three 

different paste recipes (combinations of clay and temper). The identification of one 

production centre being responsible for the production of the entire EQS ceramic assemblage 

is important as it supports the occupational scenario put forward in section 2.4.6, for the site 

of EQS being continuously occupied from initial colonization to abandonment.  

 

Table 6.1 Grade value averages and overall skill grades combined for each technological signature by 
vessel form (G = Good, M = Moderate, P = Poor) 

 

6.4 Specialised	Production	During	the	Early‐Lapita	Period	

The primary goal of this thesis was to determine whether specialised production of ceramics 

was occurring during the Early-Lapita period, and if it was proved to be so, what “type” or 

form this specialised production took. To achieve this goal a skill analysis, augmented by a 

decorative and temper analysis was undertaken upon the Early-Lapita ceramic assemblage of 

Tamuarawai (EQS), located on the Island of Emirau, located in the Bismarck Archipelago, 

Papua New Guinea. The analysis was designed to identify whether a specialised production 

strategy had been employed in the production of the ceramic assemblage and if so, what 

“type” of production this represented.  

6.4.1		Background	to	the	Skill	analysis	

It was argued in chapter three, section 3.4.6 that skill can be used in two main ways to identify 

a ceramic assemblage produced via a specialised production strategy. The first was to identify 

a high level of overall skill investment into ceramic production. High skill levels are argued to 

be associated with this form of production due to the restricted pool of producers (or in this 

case potters) and the regularised nature of production, both of which are conducive to the 

acquisition of skill.   

Vessel Form Paste Preparation Rim Deviation Rim Symmetry Wall Thickness Decoration Firing 

I 2.04 (M) 2.47 (G) 2.33 (M) 2.40 (G) 2.47 (G) 2.15 (M)

V 2.00 (M) 1.71 (M) 1.86 (M) 2.43 (G) 1.83 (M) 2.00 (M)

VI 2.00 (M) 1.71 (M) 1.94 (M) 2.11 (M) 1.90 (M) 2.00 (M)

VIII 2.15 (M) 1.60 (P) 2.00 (M) 2.33 (M) 1.75 (M) 2.00 (M)
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The second was to identify the “differential application of skill” into certain aspects of 

the production sequence. The differential application of skill describes when a higher or lower 

amount of skill is deliberately invested into aspects of the production sequence (such as paste 

preparation, application of decoration etc) to ensure a vessel meets the necessary requirements 

to perform its functions or to facilitate a specific societal goal or practice. The application of 

skill in this manner is argued to only occur in specialised production systems which have a 

high level of organisation, due to the need to coordinate potters of varying levels of skill to 

complete specific aspects of each vessel form. 

6.4.2		Identifying	specialised	production	during	the	Early‐Lapita	period	–	an	new	

perspective	through	the	analysis	of	skill	

It has been argued that specialised production did occur during the Early-Lapita period and 

that conversely, it did not occur during this period. It is necessary to ask, therefore, as to 

whether the EQS ceramic assemblage has the necessary characteristics of an assemblage 

produced via a specialised production strategy (Table 6.2). These characteristics can arguably 

been identified through an analysis of skill in two main ways, through the identification of a 

high level of overall skill investment and secondly by the identification of a “differential 

application of skill”  

 The ceramic assemblage of Tamuarawai is argued to have a “moderate to good” 

overall level of skill investment, with a very even distribution of skill amongst the various 

aspects of production. This overall level of skill investment by itself is not indicative of a 

specialised production strategy. However what of the possible occurrences of a differential 

application of skill discussed above?   

 A number of occurrences of possible differential skill application, identified by 

variability in skill investment, have been identified. They include the variable investment 

identified for Vessel Forms I, V and VIII and the extremely even investment of skill into the 

signatures of paste preparation and firing across all vessel forms. The first of these two 

examples will be discussed here, as the second is discussed in the following section. The 

discussion will review each vessel form in turn to identify whether a differential application 

of skill has occurred during vessel production. To ensure that the variable skill investment 

identified is the result of a dedicated pattern of differential skill investment it is necessary to 

supplement the skill data with data from other forms of analysis, such as decorative data, as 

well as theoretical notions of the functions of the vessel forms within Lapita society 

(discussed in section 2.3.5).  
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 Form V vessels, as previously noted appear to have a higher level of skill invested into 

the production of the thickness of the vessel wall. This in combination with the knowledge 

that this form is decorated by a number (albeit in small quantities) of decorative techniques, 

may indicate that this vessel form had a visual function within Lapita society, and thus a 

differential application of skill occurred, whereby a higher level of skill was invested into 

those attributes that affected the appearance of the vessel form and thus its societal function. 

However, reference to the level of skill invested into the signature of decoration, indicates this 

argument is unlikely, as it only received a “moderate” level of skill invested in its production. 

The higher level of skill invested into signature of wall-thickness upon this form may indicate 

a deliberate differential application of skill into its production to ensure the form can perform 

a specific function(s) within Lapita society; there is however, little means of supporting this 

hypothesis.  

 Form VIII vessels; appear to have a lower level of skill invested into the signature of 

rim deviation on the horizontal plane than the other vessel forms studied. It is considered 

highly unlikely by the author that this represents a legitimate example of a differential 

application of skill, as deliberately reducing the level of skill invested into this signature upon 

a vessel designed to hold another vessel would simply increase the likelihood of the stand 

failing and the loss of both the stand and the vessel it is supporting. The “poor” grade received 

for this form may represent an error within the data or it may indicate that the potters who 

were involved in the production of this form did not have the necessary skill level required to 

produce it to a competent standard.  

 Form I vessels appear to have a higher level of skill invested into the three signatures 

of rim deviation on the horizontal plane, wall thickness and decoration, than the other vessel 

forms included in the study. Importantly, the location of the higher levels of skill investment 

in combination with the knowledge that this vessel form is strongly-associated with the 

decorative technique of dentate-stamping, may indicate that this vessel form, as suggested for 

the Form V vessels above, may have had a highly visual function within Lapita society, and 

thus a higher level of skill was invested into those attributes which directly affected this 

societal function, this is strongly supported by the presence of a “good” level of skill 

investment into the signature of decoration (unlike Form V above). Importantly the fact that 

the slightly higher or “good” level of skill invested into the visual aspects of the vessels are 

balanced by the slightly lower, but none-the-less consistent “moderate”  level of skill invested 

into the remaining aspects of the vessels, suggests that it is not the presence of the dentate-

decoration which is resulting in the higher levels of skill investment, but instead it is the 
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vessel form in combination with the decoration, which is having higher levels of skill invested 

(refer to section 5.4.4 for further support for this argument). The importance of the integrity of 

the Form I vessels and the presence of dentate-decoration may relate to a societal function of 

ceremonial feasting, which requires the forms to have the dual functionality of being an item 

for display and a serving vessel for food items (discussed in section 2.3.5). The variable level 

of skill invested into the production of form I vessels is argued to be an example of a 

“differential application of skill.” It is argued that from the “possible occurrences” of a 

differential application of skill one is highly unlikely (Vessel Form VIII), one is possible 

(Vessel Form V) and one appears to represent a genuine occurrence (Vessel Form I).  

 To review, it was argued that the ceramic assemblage of Tamuarawai has a “moderate 

to good” overall level of skill investment and that one genuine case, and one possible case, of 

a differential application of skill has been identified. What does this indicate about the 

production of the EQS ceramic assemblage? It is argued to indicate that the assemblage does 

posses the characteristics of an assemblage produced via a specialised production strategy 

resulting from a “type” of specialised production, which predominately requires a “moderate” 

level of skill to be invested into most aspects of ceramic production, but which also 

differentially attributes skill into aspects which are socially important (largely in regards to 

the production of Form I vessels). This result is argued to show that specialised production 

did occur during the Early-Lapita period. The following section discusses how the results of 

the skill analysis in combination with the temper analysis can shed light on the “type” of 

specialised production involved in the production of the EQS ceramic assemblage.  

6.4.3		Identifying	a	specialised	production	strategy	to	“type”	–	identifying	the	

production	strategy	used	to	produce	the	assemblage	of	Tamuarawai	

In the section above it was argued that the EQS ceramic assemblage has the characteristics, 

defined by skill, of an assemblage produced via a specialised production strategy. However, it 

is still unknown if these characteristics can shed light onto which “type” of specialised 

production was being employed and whether it correlates with one of the “types” defined 

above (Table 6.2). 

 It was argued in section 3.4.5 that to identify a “type” of specialised production via a 

skill analysis, it is necessary to identify the unique characteristics of that “type” and to note 

how these unique characteristics would impact the investment of skill, across an entire 

ceramic assemblage. These “unique characteristics” will reflect the demands of the society 
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within which production is occurring and will impact how the ceramics are intending to be 

used within that society. 

 The two “types” of specialised production defined in this research are “specialised 

regional production” and “mobile specialised production”.  What are the unique 

characteristics of each these “types” of production and how would these characteristics impact 

the distribution of skill? The first “type” relies on sedentary populations exchanging 

completed vessels over a huge geographical area (the Bismarck Archipelago) whereas the 

second “type” relies on highly mobile populations moving materials for potting production 

between resource procurement areas and settlements over a restricted area (West New 

Britain).  

 
Table 6.2 Types of production, expected level of overall skill investment (skill Level) and expected 

patterns for the “differential application of skill” (VF = Vessel Form). 

Type of Production  Skill Level  Differential Application of Skill (If present) 

Specialised Regional 
Production 

High  High level of skill invested into Paste Preparation and Firing  

Mobile Specialised 
Production 

High  High level of skill invested into specific Vessel Forms  

Specialised Production 
(EQS) 

Moderate 
to High 

High level of skill invested into specific Technological 
Signatures upon VF I and possibly VF V, Moderate level of 
skill invested into Paste Preparation and Firing 

Unspecialised  Variable  Not Present 

 

The first of these two “types” would require higher amounts of skill or “good” levels 

of skill to be invested into those signatures which impacted the transportability of complete 

vessels over very-long distances to arrive at their destination undamaged. The technological 

signatures which are argued to reflect this transport function are paste preparation and firing 

(Tite 2008: 223-224; Tite et al. 2001: 321). As noted in section, 4.5.3.1 the preparation of the 

paste used to manufacture a vessel is an essential step in the process of production, how well 

sorted and distributed the inclusions are within the paste will have a direct bearing on the 

strength of the resulting vessel. Low investment of skill into this technological signature 

would undoubtedly lead to vessel failure if vessels are being transported over long-distances. 

Similarly as noted in section 4.5.3.5, a high level of control during the process of firing is 

essential in the production of vessels with good structural integrity and strength. Therefore a 

low investment of skill into this signature would undoubtedly lead to vessel failure if such 

vessels were required to travel long distances. To identify this type of specialised production 
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it would be necessary to identify consistent, high levels of skill in both the signatures of paste 

preparation and firing.   

The second of these two types is more difficult to identify as vessels produced via this 

form of specialisation were not being constructed to meet a specific generic demand (such as 

the need to survive long-distance transport) but instead were being produced to cater to the 

specific demands faced by each vessel form to enable it to perform its functions. Therefore 

skill investment in an assemblage produced via this form of specialised production is likely to 

be more variable and if a differential application of skill is present it is likely to be into the 

production of specific forms and not across all forms being produced. Now that the unique 

characteristics of each type of specialised production have been defined and the impact these 

characteristics will have upon the investment of skill noted, it is possible to ask, does the skill 

invested into the Early-Lapita ceramic assemblage of EQS indicate that one of these “types” 

was involved in the production of the assemblage? 

Beginning with the first type of specialised production, or “specialised regional 

production,” reference to the results of the skill analysis into the technological signatures of 

paste preparation and firing, indicates that both of the signatures received a “moderate” level 

of skill investment for all four of the vessel forms in the assemblage and that the grades value 

averages received by the two signatures, when compared, have a nearly identical range (and 

thus skill variability), which in comparison to the other signatures, are the smallest ranges of 

any of the signatures analysed (Table 6.1). The “moderate” level of skill invested does not 

support production via a production strategy such as “specialised regional production,” 

because the level of skill invested is arguably too low. However, the extremely narrow range 

of the grade value averages across all four vessel forms for these two signatures, points to a 

deliberate choice by the potters or a deliberate “differential application of skill” to produce 

vessels with a “moderate” level of skill invested into the production of those signatures which 

directly affect the transportation of vessels over long distances.  

Moving onto the second “type” of specialised production, or “mobile specialised 

production,” reference to the overall results of the skill analysis, indicates that the investment 

into the EQS ceramic assemblage is very even and also, as previously noted, there is an 

apparent differential application of skill into the production of the signatures of paste 

preparation and firing across all four vessel forms, which taken together, does not support 

production via a production strategy along the lines of “mobile specialised production.”  

In sum, the characteristics of the EQS ceramic assemblage do not directly match either 

“specialised regional production” or “mobile specialised production,” what this indicates 
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about the “type” of specialised production used to manufacture the EQS assemblage will be 

discussed in the following section.  

6.4.4		A	new	“type”	of	specialised	production?		

The level of skill invested into the production of the Early-Lapita assemblage of Tamuarawai 

does not directly match the theoretical prerequisites of “specialised regional production” or of 

“mobile specialised production,” does this indicate a completely new “type” of specialised 

production was used to manufacture the EQS assemblage?  

To answer this question it is necessary to draw upon the results of both the skill 

analysis and the temper analysis. Beginning with the temper analysis, it was argued in section 

6.3.1 above that three temper groups were identified in the EQS assemblage, and that from 

these three groups, two contain inclusions that are probably non-local to the Island of Emirau, 

and one contains inclusions that could be locally extracted upon the island but could equally 

be non-local in origin. Therefore between 93% and 100% of the vessels or composite 

materials used to produce the vessels of the EQS assemblage are of non-local origin. As 

argued in section 6.3.2 above, a skill analysis of the vessels within each of the temper groups 

indicates that only one group of potters was  involved in the production of the EQS 

assemblage, who were using three paste recipes. This information in combination with the 

result of the skill analysis discussed above allows for a number of possible scenarios which 

may explain the how the EQS assemblage was produced. 

Firstly, the EQS assemblage may have been produced via a specialised production 

strategy along the lines of “specialised regional production,” which required or allowed a 

“moderate” level of skill to be differentially applied into the aspects of production which 

directly affected the transportability of the vessels, to achieve an unknown societal goal or 

practice. This first hypothesis is supported by the 93-100% non-local signature of the temper 

used in the production of the vessels.  

Secondly, the EQS assemblage may have been produced via a specialised production 

strategy along the lines of “specialised regional production,” which required clay and temper 

materials and not full vessels to be exchanged to the Island of Emirau during the Early-Lapita 

period, for the local production of the assemblage. This second hypothesis is supported by the 

93-100% non-local temper signature, and provides an explanation as to why a “moderate” 

level of skill was invested into the technological signatures of paste preparation and firing.  

It is argued, therefore, that the Tamuarawai Early-Lapita ceramic assemblage was 

likely produced via a type of specialised production which was similar to that of the 
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specialised regional production, theorised by Kirch (1988, 1990, and 1997) and Hunt (1988, 

1989). This argument is supported by the 93-100% non-local temper signature which 

suggests, that either whole vessels or potting materials were being moved to the island of 

Emirau. The presence of a lower than expected level of skill investment into the technological 

signatures of paste preparation and firing, theorised as being important for vessels to 

withstand long-distance transportation, may provide support for the movement of materials 

and not vessels or may simply indicate that for the vessels to reach Emirau intact, only a 

“moderate” level of skill investment was necessary.  

Importantly, whilst the EQS assemblage was arguably produced by a specialised 

production strategy along the lines of specialised regional production, it is argued that the 

primary reason for this is because of the environment of Emirau. This point will be discussed 

in the following section.  

6.4.5		The	importance	of	“types”	of	specialised	production	–	critiquing	Clark	

(2007)	and	discussing	the	importance	of	identifying	specialised	production	to	

“type”	

It was argued in sections 6.4.3 and 6.4.4 above, that the Early-Lapita ceramic assemblage of 

Tamuarawai had the characteristics of being produced by a specialised production strategy 

similar to that of the “specialised regional production.”  However, this result directly opposes 

the research of Clark (2007: 289-290) who argued that specialised production was not 

occurring during the Early-Lapita period. This section critically assesses Clark’s (2007) 

argument in the light of the results discussed above  and attempts to identify why the results 

of the analysis of this research and that of Clark’s (2007) came to opposing conclusions 

concerning the organisation of ceramic production during the Early-Lapita period.  

It is argued that the research conducted here and that of Clark (2007) reached differing 

conclusions because Clark (2007) did not consider the possibility of differing “types” of 

specialised production, with specific characteristics that are determined by the needs of the 

society within which the production is occurring. To expand on this point, Clark (2007) 

defined “specialised regional production,” but neglected the other theorised type of 

specialised production or “mobile specialised production.” Importantly, because Clark (2007) 

did not consider differing types of specialised production, he naturally assumed that any 

Early-Lapita ceramic assemblages would provide the necessary data to identify specialised 

production. However, as argued a number of previous times, specialised production strategies 

are specifically catered to the societies within which production is occurring or put simply, 
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they are designed to function within the social, economic, political and environmental 

constraints of the society within which production is occurring. 

The most important of these constraints, with regards to this argument, is the 

environment. To further explain, Clark (2007) was specifically identifying a pattern of 

“specialised regional production” for the Early-Lapita period, which was defined upon data 

generated from the analysis of ceramic material excavated from Lapita sites located in the 

Mussau Island Group, Papua New Guinea. Importantly, the three Early-Lapita sites, upon 

which the specialised regional production type would have been based, are all located on 

upraised limestone blocks, which (like the Island of Emirau upon which the site of 

Tamuarawai is located) only have calcareous tempers occurring naturally and do not posses 

naturally occurring terrigenous tempers or clays for use in ceramic production (Kirch and 

Catterall 2001: 33; Hunt 1989). Therefore this “type” of specialised production caters towards 

ceramic production in depauperate island environments with minimal local resources for 

ceramic manufacture.  

It is important to focus upon the environmental contexts of the datasets Clark (2007) 

utilised to identify the above type of specialised production, Summerhayes (2000a) and Chiu 

(2003, 2003b). As noted in section 3.2.2, the research of Summerhayes (2000a) was 

undertaken upon Lapita ceramic assemblages excavated from sites in the Western end of the 

main Island of New Britain, part of the Bismarck Archipelago in Papua New Guinea. 

Reference to Summerhayes (2000a: 167-229) shows that a diverse array of tempers and clays, 

used in ceramic manufacture, were sourced from the West New Britain region, indicating that 

the environment had a rich array of materials present for use in pottery manufacture. As noted 

in section 3.3 the research of Chiu (2003a, 2003b) was undertaken upon a Lapita ceramic 

assemblage excavated from Koné Peninsula in New Caledonia. Reference to Chiu (2003b: 

164-165, 170) shows that a large number of tempers, which were identified as being used in 

the process of ceramic production, were locally available in the region of the Koné Peninsula 

and elsewhere in New Caledonia.   

In sum, both of the studies completed by Summerhayes (2000a) and Chiu (2003a, 

2003b) were undertaken on ceramic materials that were locally manufactured in sites which 

were surrounded by a vast array of potting materials, a situation in complete opposition to the 

depauperate nature of the limestone islands which the Lapita sites within the Mussau Island 

Group, were located on.  Therefore the datasets generated by these studies are arguably not be 

well suited to identifying the presence of the “specialised regional production” “type” of 

specialised production which was arguably designed to function in a depauperate island 
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environment. The “type” of specialised production which is occurring to produce the ceramics 

studied by Summerhayes (2000a) and possibly those of Chiu (2003a, 2003b) is “Mobile 

specialised production,” a type of production which is designed to function in an environment 

with plentiful supplies of materials for ceramic manufacture. 

To conclude, the research of Clark (2007) argued that specialised production in any 

guise was not occurring during the Early-Lapita period. However, it was argued in this section 

that Clark’s (2007) research failed to take into consideration that specialised production 

occurs in many differing variants or “types” which cater towards the unique prerequisites of 

the society within which production is occurring, and thus failed to identify the correct “type” 

of specialised production for the datasets he was analyzing.  

The discussion undertaken in this section was also useful in highlighting the 

variability in the “types” of specialised production which can occur. It is argued that the 

“specialised regional production” type, hypothesized by Kirch (1988, 1990, and 1997) and 

Hunt (1988, 1989) was designed to meet the demands of a depauperate island environment. 

The similarity between the raised limestone islands which the Mussau Lapita sites are located 

upon and that of the Island of Emirau, upon which the site of Taumarawai is located, both 

having a very little materials (except  for calcareous tempers) useful for ceramic manufacture, 

may point to why a similar “type” of specialised production was involved in the production of 

the ceramic assemblages from these sites. The second type of specialised production 

hypothesized by Summerhayes (2000a, 2000c, 2001, 2010) or “mobile specialised 

production” was arguably designed to meet the requirements of communities located in 

resource rich environments, which had plenty of resources to produce ceramic assemblages.  

6.5 The	Analysis	of	Skill	&	the	Identification	of	Specialised	

Production	–	A	Critical	Evaluation	

Due to the technique of skill analysis never having been tested upon a Lapita ceramic 

assemblage before, its use in this research was experimental. This final section provides a 

thorough review and critique of the technique of skill analysis in order to answer the second 

of the archaeological questions posed for this research:  

Does the technique of skill analysis provide an effective means of identifying the 

characteristics of an assemblage produced by a specialised production strategy?  

 To answer this question a critical review is undertaken concerning the methodology 

employed to initially identify whether the ceramic assemblage of EQS had the characteristics 
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of an assemblage produced via a specialised production strategy and following this, a second 

critical review is undertaken into the methodology employed to identify this specialised 

production to “type.” 

Two methods were employed to identify specialised production (refer to section 

3.4.6). The first method was to study the overall level of skill invested into the production of 

the assemblage to identify whether a high level of skill, consistent with a specialised 

production strategy, had been invested. The second method was to study how skill was 

invested into the various aspects of production in an attempt to identify a “differential 

application of skill,” as skill is arguably only invested in this manner in specialised production 

systems.   

The two methods discussed above, when used in combination, were successful in 

identifying the characteristics of specialised production in the EQS ceramic assemblage. 

However this method does have one primary weakness. The first of the two methods 

discussed above, relies on the proposed correlation between high levels of overall skill 

investment and specialised production, in order to identify specialised production. 

Unfortunately, as noted in Section 3.4.3, this correlation, while frequently argued, is very 

rarely supported with empirical evidence (Costin & Hagstrum 1995, being the exception) and 

therefore cannot be utilised as an “absolute indicator” of such production. Due to this problem 

the overall level of skill invested into production was used in combination with the presence 

of a “differential application of skill” to identify specialised production. Therefore the 

“moderate to good” overall level of skill which the EQS assemblage received (refer to 6.3.2) 

was considered sufficiently “high” as it was supported by a “differential application of skill.”  

The method used to identify specialised production to “type” is to study the 

distribution of skill into the production of the entire sample assemblage, and to note whether a 

deliberate “differential application of skill” or the investment of higher or lower amounts of 

skill into a specific aspect of production, had occurred. Once this information is obtained, it is 

possible to compare it to theoretical notions of how skill is invested into the “type” the sample 

assemblage is being compared to, and to identify whether the sample assemblage was 

produced by a similar “type” of production or not.  

The method discussed above was arguably successful in identifying the specialised 

production strategy which produced the EQS ceramic assemblage, to “type.” However this 

method does have one weakness.  

To identify specialised production to “type,” it is necessary to compare the data 

generated from the skill analysis to a theoretical understanding of how skill is invested into 
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another “type(s)” of specialised production (such as “mobile specialised production” etc). 

Problematically, each “type” of specialised production is suited to the society, within which 

production is occurring; therefore the levels of skill invested into the ceramic assemblages 

generated by each “type” are likely to vary. This issue is the likely explanation as to why the 

results of the skill analysis conducted in this study did not directly match the characteristics of 

“specialised regional production” or “mobile specialised production” (refer to section 6.4.3) 

but instead shared many of the characteristics of “specialised regional production.” To further 

explain, the society which produced the EQS assemblage and the society(s) which produced 

the assemblages which were analyzed to produce the “specialised regional production” “type” 

had differing constraints, which lead to two the generation of two “types” of specialised 

production which were very similar but none-the-less specifically catered to two differing 

societies.    

In sum, the technique of skill analysis does have a number of limitations or 

weaknesses, but even with these issues, the technique still provides an effective means of 

studying the organisation of ceramic production during the Early-Lapita period. The 

technique of skill analysis has allowed the initial identification of specialised production and 

has identified the “type” of specialised production which was responsible for the production 

of the Early-Lapita ceramic assemblage of Tamuarawai. The importance of this will be 

discussed in the following section.  

6.6 Conclusions	

The primary goal of this research was simply to identify whether specialised ceramic 

production was occurring during the Early-Lapita period and if so, what “type” or variant of 

specialised production it represented. The secondary goal was to utilise the experimental 

technique of skill analysis and to test its ability to effectively identify the characteristics of a 

specialised production strategy.  

 To begin to answer these questions an analysis of a ceramic assemblage excavated 

from the Early-Lapita assemblage of Tamuarawai (EQS), located upon the Island of Emirau, 

Papua New Guinea, was completed. The analytical technique of skill analysis provided the 

primary dataset, augmented by data generated by a decorative analysis and a limited temper 

analysis. Three main conclusions have been drawn from the results of the analyses: 

Firstly, the EQS ceramic assemblage has the characteristics of an assemblage 

produced via a specialised production strategy and therefore indicates that specialised 

production was occurring during the Early-Lapita period.   
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Secondly, the ceramic assemblage excavated from the site of Tamuarawai was 

produced via a “type” of specialised production similar to that of “specialised regional 

production,” with full vessels or potting materials being imported into the Island upon which 

the site is located.  

Thirdly, “types” of specialised production are catered towards the unique prerequisites 

and constraints of the society within which production is occurring.  A key constraining factor 

is arguably the environmental context of the society within which production is occurring.  

Production systems operating in resource rich areas are therefore different to those operating 

in resource poor areas. 

  While the methodological approach utilised to study the EQS ceramic assemblage 

was successful it is argued to have three major weaknesses.   

 Firstly, initial identification of specialised production was initially intended to have 

been made by two separate methods to ensure the validity of the result. The two methods 

included the presence of a high level of overall skill investment into production and the 

presence of a “differential application of skill.” However the first of these two methods, due 

to a lack of supporting evidence was considered unreliable and therefore had to be supported 

by the identification of the second method. Therefore the benefit of having a “double check” 

system was negated.  

 Secondly, the identification of specialised production to “type” was made by 

comparing the results of the skill analysis completed on the EQS assemblage with a 

theoretical understanding of how skill is invested into the two “types” of specialised 

production, “specialised regional production” and “mobile specialised production” as a means 

of identify which “type” was supported.  However, because “types” of specialised production 

are specifically catered towards the society in which production is occurring and the EQS 

assemblage was evidently not produced by either of these societies, it did not directly match 

either of these “types,” and therefore only shared characteristics with the “specialised regional 

production” “type.”   

 Thirdly, the technique of skill analysis could not identify specialised production or 

“types” of specialised production by itself, it had to be augmented by other analytical 

techniques (in this case a decorative analysis and a temper analysis) and other forms of 

supporting information, such as theoretical understandings of vessel form functions and their 

societal significance etc. The technique cannot be seen as a “one stop shop” to identify 

specialised production.  
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 Now that the conclusions and associated methodological weaknesses have been 

discussed it is possible to briefly mention what the identification of specialised production 

and the identification of the “type” of specialised production responsible for the production of 

the EQS assemblage can imply about Early-Lapita society.  

 The identification of the use of a specialised production strategy and the “type” of 

specialised production being used to produce the EQS assemblage, during the Early-Lapita 

period can be used to infer a few important points. 

 Firstly, the use of this form of production indicates a degree of societal organisation, 

due to the need to orchestrate the production of ceramics to meet pre-determined societal 

demands. The “type” of specialised production argued to be the behind the production of the 

EQS ceramic assemblage indicates that this societal organisation may have been quite 

complex, to allow the exchange of either full vessels or materials for ceramic production to 

settlements upon small Islands.  

Importantly, societal organisation is often suggested as an indicator of the presence of 

a form of socio-political organisation within the society which is orchestrating the production. 

However, as noted by Clark (2007: 290) there is little supporting evidence for Lapita 

populations, of any period, to be highly stratified.  Perhaps the identification of specialised 

production in this study suggests that the hypothesis by Kirch (2000: 115) for a 

“heterarchical” form of societal organisation, which argues for a form of minor economic 

competition between extended households, may have some credence.  

 Secondly, the identification of the “type” of production which is arguably behind the 

production of the EQS ceramic assemblage indicates that the “type” of specialised production 

a Lapita society adopts, may partly relate to the environmental constraints which that society 

faces. For example, the apparent choice by the Early-Lapita settlement of Tamuarawai, to use 

an exchange based specialised production strategy, may relate to the Island, which that 

settlement is located upon, having minimal resources for ceramic production. It is has been 

previously argued, in relation to “specialised regional production,” that the settlements during 

the Early-Lapita period in the Bismarck Archipelago are engaged in a long-distance exchange 

network, which the Island of Emirau can, arguably, be seen as participating within. Is it 

possible that this network originated because of the need by some of these settlements to 

import materials, due to the depauperate state of the localities they inhabited, or did these 

exchange networks already exist, perhaps as a result of a deliberate colonizing strategy? 

(Kirch 2000: 113).  
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6.6.1		Future	Research	

The research conducted in this thesis has a number of areas which could greatly benefit from 

further research. Firstly, the framework developed in this research to study specialised 

production via a skill analysis would greatly benefit being used to study a much larger 

ceramic assemblage which intact or fully reconstructed vessels. This would allow further 

testing of the framework and may sort out some of the “limitations” defined above.  

 Secondly, the framework developed in this research would also greatly benefit from a 

comparison between multiple assemblages preferably excavated from differing environmental 

contexts. This would provide a means of testing whether the “type” of specialised production 

identified as being responsible for the production of an assemblage is correlated with the 

environmental context of the settlement within which production is occurring.  

 Thirdly, specifically relating to further work on the EQS ceramic assemblage, the 

arguments surrounding the “non-local” nature of the assemblage may be verified via a 

physico-chemical analysis, preferably consisting of the entire assemblage or failing that, a 

large sample guided by the three temper groups generated in this research.  
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Appendix	One:	
Description	of	Variables	Studied	for	the	

Designation	of	Vessel	Form	
 

Seven variables were studied upon rim sherds to facilitate the assignation of a vessel form: 

rim direction, rim profile, lip profile, extra-rim features, orifice-diameter, sherd thickness and 

sherd length. From these seven variables, only the last three could be studied upon stand 

sherds. The data generated from this process was entered into a spreadsheet, if a variable 

could not be studied upon a certain sherd the corresponding field in the spreadsheet was left 

blank (refer to Appendix Three).  

 Rim	Direction		

The variable of rim direction provides information concerning the relationship between the 

rim of a vessel and the body shape of a vessel (Summerhayes 2000a: 35). Five rim directions 

were defined (Figure A1.1) with reference to the work of Summerhayes (2000a: 35) and 

Joukowsky (1980: 351 – 357).  

 

1. Everted – transition from the body of vessel to the rim occurs through an interior 

corner point or a sharp angle generated by an abrupt change in direction in the vessel 

wall (Joukowsky 1980: 351).  

2. Outcurving – transition from the body of vessel to rim occurs through an inflection 

point or a bend generated by a gradual change in direction (Joukowsky 1980: 357). 

3. Direct – the body of the vessel transitions through to the rim directly, without a 

change in direction.  

4. Inverted – transition from the body of vessel to rim occurs through an exterior corner 

point.  

5. Incurving – transition from the body of vessel to rim occurs through an inflection 

point. 

 Rim	Profile	

The variable of rim profile describes the relationship between the “inner and outer vessel wall 

in their course towards the lip” (Summerhayes 2000a: 36). Five rim profiles were defined 

(Figure A1.1) with reference to the work of Summerhayes (2000a: 36).  
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1. Parallel 

2. Convergent – gradual 

3. Convergent – abrupt 

4. Divergent – gradual 

5. Divergent – abrupt 

 Lip	Profile	

The variable of lip profile describes the characteristics of the “end point of the rim” 

(Summerhayes 2000a: 36). Four lip profiles were defined (Figure A1.1) with reference to the 

work of Summerhayes (2000a: 36). A fifth lip profile “Grooved” was defined by 

Summerhayes (2000a: 36) which was removed as it is argued to be decorative not formal.  

 

1. Flat with sharp edge 

2. Flat with round edge 

3. Rounded 

4. Pointed 

 Extra	Rim	Features	

The variable of extra rim features describes a number of added features relating to rim 

thickening and rim shape (Summerhayes 2000a: 35). Five extra rim features were defined 

(Figure A1.2) with reference to the research of Summerhayes (2000a: 35) and Joukowsky 

(1980: 351 – 353).  

 

1. Pendant 

2. Horizontal 

3. Symmetrically thickened 

4. Asymmetrical thickened – interior 

5. Asymmetrical thickened – exterior 

6. Stepped Rim 

7. None  
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 Orifice	Diameter	

This variable provides a unique value for the diameter of the orifice of vessels. The value is 

obtained by “placing the lip of the rim sherd (with its correct rim stance) on a piece of paper 

which has a series of 1 CM spaced concentric circles drawn on it. The diameter of the circle 

that matched the curvature of the rim is used.” (Summerhayes 2000a: 36). Following Bedford 

(2006a: 77), to ensure the reliability of the measurement, rim sherds were required to have 

approximately 4 cm of the radius.  This method has been used extensively by other studies, 

including Summerhayes (2000a: 36); Glover (1986: 39); Egloff (1979: 42); Specht (1969); 

Irwin (1985: 107); Joukowsky (1980: 422) and Bedford (2006a: 77). The orifice diameter of 

stand sherds was taken using the same methodology as that of rim sherds.   

 Sherd	Thickness	

The variable of sherd thickness describes the width of a sherd. Sherd thickness was measured 

in three primary areas upon a sherd, described as thickness A, thickness B and thickness C.  A 

fourth area, described as thickness A1, was measured upon vessels with the extra rim feature 

six (stepped rim).  

Thickness A – Measurement is taken just below the lip on a rim sherd and just above the 

point of contact between the stand and a parallel surface on a stand sherd.  

Thickness A1 – Measurement is taken at the point below the lip where the rim becomes 

wider. 

Thickness B – Measurement is taken at the approximate mid-point of the long axis of the 

sherd when correctly orientated. 

Thickness C – Measurement is taken at the opposing end of the sherd to the point measured 

in measurement A. On sherds with a change in direction, the thickness C measurement is 

taken just above the point of change. 

 Sherd	Length		

The variable of sherd length describes how long a sherd is when correctly orientated. The 

length of a sherd is measured along the north / south length of the sherd, when correctly 

orientated.   
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Figure A1.1 Reference images for rim direction, rim profile and lip profile (Modified from Summerhayes 
2000a: 35; Figure 4.4) 
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Figure A1.2 Reference images for extra rim features (Modified from Summerhayes 2000a: 35; Figure 4.5) 
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Appendix	Two:	
Location	of	Decoration	and		
List	of	Decorative	Techniques	

 

Data pertaining to the presence of decorative techniques upon sherd samples was collected in 

two ways. Firstly, the “location of decoration” was recorded and secondly, the “technique of 

decoration” was recorded (Irwin 1985:102; Summerhayes (2000a: 36). The data generated 

from the analysis was entered into a spreadsheet which is reproduced in full in Appendix 

Three.  

 Location	of	Decoration		

The following decoration locations were modified from those used by (Summerhayes 2000a: 

36) and Bedford (2006a: 82). 

Locations include:  

1. lip  

2. outside of the rim / stand 

3. inside of the rim / stand 

4. body  

In addition, various different techniques of decoration maybe present on any specific location. 

Therefore there could be a combination of locations.  

 Techniques	of	Decoration	

The following decorative techniques were recorded. The work of Summerhayes (2000a: 36-

37) and Bedford (2006a: 82), provided an important reference point, thus enabling a level of 

standardisation in the definition and use of decorative categories.  

 
 Impression 

1. Stick Impression   

2. Single Tool Impressed  

3. Dentate Stamping   

4. Fingernail Impressed   

5. Shell Impressed   

6. Stamped Impressed   
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 Notching 

7. Rim Notched - interior OR exterior of lip. 

7a. Rim Notched (variant) - BOTH interior and exterior of lip. 

8. Cut     

9. Scalloped    

 

 Incision 

10. Linear Incision   

11. Comb Incised 

12. Incised Motifs (typically dentate)    

13. Miscellaneous Incised (sherds too small to enable identification of any of above)

   

 Applied Relief (Appliqué) 

14. Plain Bands    

15. Notched bands   

16. Nubbins    

 

 Excision 

17. Cut-out    

18. Carved (Generally triangular)   

19. Perforation   

 

 Other 

20. Grooved / Channelled   

21. Gouging    

22. Brushing    

23. Slipping / Painting   
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Appendix	Three:	
Ceramic	Data	

 

This section details the data collected from each sherd sample (represented by a catalogue 

number) with regards to those variables relating to attributing vessel form (rim direction, rim 

profile, lip profile, extra-rim features, orifice-diameter, sherd thickness, sherd length, refer to 

Appendix One for a detailed discussion of each variable) and the analysis of decoration 

(location of decoration and technique of decoration, refer to Appendix Two for a list of the 

locations and techniques of decoration recorded). Additional information is provided 

pertaining to the field season the sherd samples were excavated within and the location of the 

sherd sample witin the site (test pit / shovel pit, spit and layer). The data is presented in the 

form of a spreadsheet; a key is provided below which corresponds to the letters heading each 

column. The contents of the columns headed by the initials RD (rim direction), RP (rim 

profile), LP (lip profile) and ER (extra-rim features) correspond to a particular variable 

associated with a unique numerical code detailed in Appendix One (for example, with regards 

to the variable of rim direction, an everted rim has a numerical code of 1, an outcurving rim a 

code of 2 etc). The contents of the columns headed by TECH (technique of decoration) and 

LOC (location of decoration) correspond to a particular technique of decoration or location of 

decoration which is associated with a unique numerical code detailed in Appendix Two.   

Note: there are four instances in the EQS ceramic assemblage were two sherd samples 

derived from the same vessel; including the Cat Numbers of 30 & 31; 110 & 126; 34 & 35 

and 61 & 63.  

Table A3.1 Ceramic data key 

CN  Sherd Catalogue Number TH A Thickness A (mm) 

FS  Field Season TH A1 Thickness A1 (mm) 

TP / SP  Test Pit / Shovel Pit TH B Thickness B (mm) 

SPI  Spit  TH C Thickness C (mm) 

LY  Layer LENGTH Length of sherd (mm) 

RD  Rim Direction VF  Vessel Form 

RP  Rim Profile OD  Orifice Diameter (cm) 

LP  Lip Profile TECH  Technique of decoration 

ER  Extra Rim Features LOC  Location of decoration 
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CN FS  TP / SP SPI LY  RD RP LP ER TH A  TH A1  TH B TH C  LENGTH VF OD  TECH LOC 
1 2007 1 8 4 1 2 1 7 4.9 6.46 3.41 103.42 VI 11 7a 1 
5 2007 1 8 4 1 2 1 4 8.03 9.45 10.78 47.12 VI 
6 2007 2 1 1 1 1 2 4 9.74 8.85 8.02 18.13 VI 
7 2007 2 1 1 5 2 1 4 7.26 7.63 8.05 18.08 VII 
11 2007 1 2 1 1 2 2 7 7.73 8.06 9.36 43.88 VI 12 7a 1 
15 2007 1 3 2 5 1 1 4 7.02 6.6 6.39 18.46 VII 10 7 1 
16 2007 1 3 2 5 4 2 4 7.14 6.14 5.94 18.61 VII 11 7a;23 1;1, 2,3 
17 2007 1 3 2 1 1 1 8.32 8.4 7.91 38.79 VI 
18 2007 1 4 2 2 5 1 2 5.46 4.34 4.09 21.95 IV 7; 10; 11 1;2;3 
19 2007 1 5 3 1 1 1 7 8.02 8.11 9.32 46.94 VI 22 7;23 1;1, 2,3 
20 2007 1 5 3 2 2 2 4 6.77 6.91 7.52 36.52 V 7a;23 1;1,3 
24 2007 1 6 3 1 1 2 7 7.98 7.8 8.74 48.9 VI 7 1 
26 2007 1 6 3 1 2 2 7 5.54 5.37 5.96 36.9 VI 14 7;23 1;2 
27 2007 1 7 4 1 2 1 7 5.2 7.76 10.29 39.18 VI 11 7 1 
29 2007 1 8 4 2 2 2 4 6.23 6.62 7.56 42.14 V 7;22;23 1;3;2 
30 2007 1 9 4 3 2 2 7 4.73 5.44 5.62 18.34 I 7 1 
31 2007 1 9 4 3 2 2 7 4.73 5.13 5.6 18.83 I 7 1 
34 2007 1 11 4 1 2 2 7 8.33 9 10.32 42.16 VI 7 1 
35 2007 1 11 4 1 2 2 7 7.75 9.32 10.6 54.81 VI 7 1 
39 2007 2 1 2 2 2 7 4.92 5.79 5.3 32.41 V 1 1 
41 2007 2 2 2 3 3 5 8.97 7 8.54 28.24 V 1;10; 23 1;2;2 
42 2007 2 3 3 4 2 7 10.31 9.22 8.7 20.93 I 1 1 
44 2007 BACKFILL 1 1 2 7 6.83 7.15 8.03 47.84 VI 13 7 1 
45 2007 BACKFILL 3 1 2 7 6.6 8.25 7.63 26.25 I 12 3;23 2;2 
46 2007 SURFACE 3 4 2 4 7.4 6.33 5.42 37.51 I 2;20;3 1;2;2 
9 2007 SURFACE 10.83 13.24 13.44 24.49 VIII 
21 2007 1 5 3 7.57 8.37 5.9 21.23 VIII 3 2;4 
33 2007 1 10 4 7.56 10.18 8.48 22.13 VIII 3 2 
66 2008 3 20 4 2 5 2 5 5.52 5.64 4.92 19.65 I 3;20 3;2 
69 2008 3 15 4 3 3 2 6 5.07 5.66 5.35 5.32 43 I 2;3;2;3 1;2;1;2 
83 2008 3B 1 3 3 4 2 6 6.18 6.27 6.29 5.48 35.32 I 3;3;14 1;2; 3 
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CN FS  TP / SP SPI LY  RD RP LP ER TH A  TH A1  TH B TH C  LENGTH VF OD  TECH LOC 
84 2008 3B 4 3 3 3 2 6 6.09 9.23 9.66 9.72 47.3 I 3;23 2;1,2,4 
85 2008 3B 6 4 3 3 1 4 4.69 6.36 7.15 20.15 I 3 2 
88 2008 3B 6 4 3 3 1 6 5.79 9.46 8.71 8.36 35.18 I 2;3;8;23 1;2;1;2 
89 2008 3B 8 4 3 3 1 6 7.56 8.41 8.67 7.87 45.88 I 14 3 1;2 
91 2008 TP 3B; C; D surface 3 4 1 7 6.75 5.52 5.46 22.69 I 3 1;2 
110 2008 3C 5 4 3 1 1 7 7.61 7.53 7.66 136.57 I 12 2;3 1,2;2,4 
111 2008 3C - south section wall 3 3 1 6 7.34 9.83 9.1 9.11 35.78 I 13 3;2 2 
112 2008 3C - overburden for tp 3B,C,D 3 3 2 6 10.35 12.22 13.58 15.62 86.67 I 3;2 1,2;2,4 
124 2008 3D 4 4 3 3 6 5.76 13.51 13.55 11.49 45.43 I 2;3 1; 2 
126 2008 3D 5 4 3 1 1 7 8.8 8.06 7.92 60.78 I 12 2;3 1;2,4 
127 2008 3D 5 4 3 3 1 6 6.03 9.1 8.48 7.57 48.95 I 2;7;3 1, 2;1;2 
130 2008 3D 7 4 3 1 2 7 6.38 7.62 6.85 33.33 I 3;23 2 
137 2008 4 10 4 3 2 2 4 8.84 9.2 9.79 25.41 I 20 1 
142 2008 4 11 4 3 3 2 6 11.29 14.42 16.53 15.65 29.84 I 18;3;11 1;2;2 
158 2008 3 17/18 4 5 3 1 6 6.73 16.51 11.41 10.28 105.8 I 18 3;2 1;2;7 
68 2008 3 15 4 3 5 2 4 5.74 5.23 4.68 31.94 I 2;3 1;2 
92 2008 3C 1 3 3 2 2 7 4.94 6.16 5.59 27.3 I 
114 2008 3D 4 4 3 4 3 7 4.27 5.47 4.34 33.6 I 
60 2008 3 16 4 2 3 2 4 6.15 7.48 7.48 40.44 V 
64 2008 3 19 4 2 5 2 4 6.53 6.09 6.38 39.79 V 7;23 1;1,2,3,4 
73 2008 3B 5 4 2 2 2 7 6.59 9.04 9.26 38.92 V 7a 1 
103 2008 3C 5 4 2 2 2 3 7.01 7.8 8.7 35.88 V 7 1 
136 2008 4 9 3 2 1 2 4 10.57 9.6 10.65 43.56 V 7a 1 
144 2008 4 15 4 2 2 2 4 6.88 6.33 10.31 42.89 V 7;23 1;2 
50 2008 3 15 4 1 2 2 7 3.61 3.9 4.29 69.18 VI 7 22;23 2;4,1,2,4 
53 2008 3 3 1 1 5 1 4 8.67 5.61 6.64 48.02 VI 7a; 23 1;2,3, 4 
55 2008 3 9 3 1 2 2 7 5.35 6.31 7.73 37.77 VI 
56 2008 3 10 3 1 5 2 4 8.49 6.64 6.85 34.13 VI 15 7a 1 
57 2008 3 15 4 1 2 2 5 4.85 6.59 7.66 31.59 VI 12 1;23 1;2,3 
59 2008 3 16 4 1 3 1 4 8.81 9.54 10.24 60.12 VI 19 7 1 
61 2008 3 17 4 1 2 3 7 5.39 7.08 7.75 30.12 VI 8 1 1 
62 2008 3 17 4 1 2 2 7 3.72 4.34 6.05 22.16 VI 7 1 
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CN FS  TP / SP SPI LY  RD RP LP ER TH A  TH A1  TH B TH C  LENGTH VF OD  TECH LOC 
63 2008 3 17 4 1 2 3 7 5.46 7.83 8.45 33.98 VI 7 1 
72 2008 3B 5 4 1 1 2 7 6.33 6.33 6.48 52.2 VI 9 7a 1 
76 2008 3B 6 4 1 2 3 7 4.98 4.89 5.09 16.8 VI 7 1 
78 2008 3B 9 4 1 2 1 7 5.95 7.02 7.95 36.86 VI 7 1 
80 2008 3B 9 4 1 2 1 4 6.14 6.68 7.1 45.05 VI 23 1,2,3,4 
81 2008 3B 10 4 1 1 1 4 6.21 6.48 6.18 40.53 VI 7 1 
82 2008 3B 11 4 1 3 2 7 6 6.39 6.67 29.32 VI 23 3 
93 2008 3C 2 3 1 4 2 4 7.06 6.42 5.97 51.55 VI 16 7a 1 
94 2008 3C 4 4 1 2 2 7 5.15 6.55 7.27 52.86 VI 22 3 
96 2008 3C 4 4 1 4 2 7 7.83 7.28 6.82 40.02 VI 7a 1 
97 2008 3C 4 4 1 2 2 4 6.36 6.84 7.2 48.45 VI 9 7 1 
98 2008 3C 4 4 1 2 2 4 6.39 7.28 8.59 75.8 VI 13 7 1 
99 2008 3C 5 4 1 2 1 7 5.65 7.07 10.36 65.35 VI 10 
100 2008 3C 5 4 1 1 1 7 4.28 4.68 4.84 16.04 VI 
101 2008 3C 5 4 1 5 1 4 6.84 5.58 7.39 46.38 VI 
102 2008 3C 5 4 1 2 1 4 4.48 5.32 5.92 58.97 VI 7 1 
104 2008 3C 5 4 1 4 2 4 6.31 5.77 5.7 44.51 VI 7;23 1;2 
105 2008 3C 5 4 1 2 2 7 5.48 6.61 7.41 33.51 VI 
107 2008 3C 5 4 1 2 1 7 4.83 7.32 9.23 39.19 VI 
115 2008 3D 4 4 1 2 2 7 5.74 6.35 7.21 37.51 VI 7 1 
116 2008 3D 5 4 1 2 3 7 5.56 6.58 7.82 32.21 VI 1;23 1; 1, 3 
119 2008 3D 6 4 1 2 1 3 6.54 8 10.54 34.12 VI 23 2 
120 2008 3D 7 4 1 2 2 7 6.02 6.47 7.93 59.48 VI 7;23 1;3 
131 2008 4 1 1 1 1 2 7 6.61 7.75 7.84 59.06 VI 7a;23 1;1,2,3,4 
138 2008 4 10 4 1 2 2 7 6.19 6.28 7.18 36.95 VI 13 7 1 
140 2008 4 11 4 1 1 2 3 5.89 6.34 6.4 40.41 VI 9 7 1 
143 2008 4 13 4 1 4 2 4 7.28 6.48 6.45 37.39 VI 7;23 1;1, 2, 3 
79 2008 3B 9 4 22.03 13.92 9.2 57.63 VIII 
87 2008 3B 6 4 8.83 6.65 5.06 31.66 VIII 3;17 2; 2/3 
95 2008 3C 4 4 8.19 5.83 4.84 22.56 VIII 17 2/3 
108 2008 3C 4 4 14.54 10.25 11.08 47.27 VIII 3;2 2 
109 2008 3C 5 4 11.26 11.51 10.08 48.58 VIII 8 3;17 1, 2;2/3 
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CN FS  TP / SP SPI LY  RD RP LP ER TH A  TH A1  TH B TH C  LENGTH VF OD  TECH LOC 
121 2008 3D 1 3 8.13 10.9 9.62 29.26 VIII 3 2 
122 2008 3D 4 4 16.52 14.76 14.88 35.41 VIII 3;17 2;2/3 
128 2008 3D 6 4 11.22 9.99 9.35 37.44 VIII 3;17 2;2/3 
129 2008 3D 6 4 11.39 12.12 12.24 48.09 VIII 3;17;23 1, 2;2/3;1,2,3, 4 
146 2009 SP 15 0-70cm 3 2 1 7 11.45 13.18 14.39 28.59 I 23 3 
147 2009 SP 15 0-70cm 1 5 3 5 5.57 5.44 5.6 23.72 VI 7 1 
150 2009 SP 15 0-70cm 3 4 2 4 10.56 8.12 6.83 52.71 I 3;23 2;2,3 
151 2009 SP 15 0-70cm 1 4 2 7 6.9 6.75 5.87 42.15 VI 23 2,3,4 
153 2009 SP 15 0-70cm 1 4 1 7 8.61 6.82 6.41 38.91 VI 14 7a 1 
154 2009 SP 15 0-70cm 1 2 2 5 5.71 5.73 6.14 31.74 VI 8 1 
156 2009 SP 15 70cm+ 1 5 2 3 6.6 6.3 9.44 47.44 VI 16 23 2; 3 
157 2009 SP 15 70cm+ 1 5 1 4 5.29 4.96 5.49 41.67 VI 23 3; 4 
152 2009 SP 15 0-70cm 8.66 9.64 7.52 24.4 VIII 
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Appendix	Four:	
Skill	Analysis	Grade	Values	

 

This section details the grade values collected from each sherd sample (represented by a CAT 

NO or catalogue number) with regards to the technological signatures (paste preparation, 

vessel wall uniformity, vessel wall thickness, rim deviation on the horizontal plane, rim 

symmetry, decoration, firing) studied for the skill analysis. The data is presented in the form 

of a spreadsheet with each column pertaining to a single technological signature. The numbers 

inside each column represent the skill analysis grade values received by the sherd samples 

included in the analysis. A grade value of 3 equals a “good” level of skill investment, 2 a 

“moderate” level of skill investment and 1 a “poor” level of skill investment. A grade value of 

0 means the level of skill investment could not be determined.   

Note: there are four instances in the EQS ceramic assemblage were two sherd samples 

were found to derive from the same vessel. They include, Cat Numbers of 30 & 31; 110 & 

126; 34 & 35 and 61 & 63.  
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CAT NO PASTE  PREPARATION RIM DEVIATION ON THE HORIZONTAL PLANE RIM SYMMETRY WALL THICKNESS DECORATION FIRING 

30 & 31 2 0 0 3 0 3 
42 2 3 3 2 2 3 
45 2 2 1 3 3 2 
46 3 3 2 2 3 3 
66 2 0 0 0 0 2 
68 3 3 3 3 3 1 
69 2 2 3 3 2 3 
83 2 2 2 3 0 3 
84 3 3 2 2 2 2 
85 1 0 0 0 3 3 
88 2 2 3 2 3 2 
89 1 0 0 1 2 1 
91 0 2 1 1 3 2 
92 3 0 0 0 0 2 

110 & 126 2 3 2 2 2 3 
111 1 3 3 2 3 2 
112 3 3 3 3 3 3 
114 2 2 3 2 0 2 
124 3 0 0 0 1 1 
127 2 3 2 3 3 2 
130 1 0 0 0 0 2 
137 1 0 0 2 0 3 
142 2 0 0 0 0 1 
158 3 1 2 3 2 1 
146 2 0 0 3 0 2 
150 1 0 0 3 2 2 
18 2 3 1 2 3 3 
20 2 2 2 3 2 2 
29 3 2 2 2 0 1 
39 1 1 1 0 1 2 
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CAT NO PASTE  PREPARATION RIM DEVIATION ON THE HORIZONTAL PLANE RIM SYMMETRY WALL THICKNESS DECORATION FIRING 
41 3 1 1 1 0 3 
60 2 0 0 0 0 2 
64 3 3 3 3 3 2 
73 2 1 2 3 2 3 
103 1 0 0 0 2 1 
136 2 2 2 3 1 2 
144 1 0 0 2 0 2 
1 3 1 3 1 2 1 
5 2 0 0 0 0 2 
6 1 0 0 0 0 3 
11 3 1 2 2 0 2 
17 3 0 0 2 0 1 
19 1 1 3 1 2 2 
24 1 0 0 1 0 2 
26 2 3 2 3 3 2 
27 2 3 3 3 3 1 

34 & 35 1 2 2 3 2 1 
44 3 1 2 3 3 2 
50 3 1 2 2 0 3 
53 3 3 3 2 2 3 
55 1 2 3 3 0 3 
56 2 2 2 2 0 3 
57 1 3 2 3 2 2 
59 2 1 1 2 1 3 

61 & 63 3 1 1 3 1 2 
62 1 0 0 2 1 1 
72 3 3 2 2 0 1 
76 3 0 0 0 0 3 
78 1 0 0 3 0 3 
80 1 0 0 1 0 1 
81 3 2 1 3 2 1 
82 3 2 2 2 0 1 
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CAT NO PASTE  PREPARATION RIM DEVIATION ON THE HORIZONTAL PLANE RIM SYMMETRY WALL THICKNESS DECORATION FIRING 
93 3 0 2 3 3 2 
94 3 2 0 3 0 2 
96 3 1 1 2 1 2 
97 2 1 1 2 0 3 
98 3 0 0 2 0 2 
99 2 3 3 3 0 2 
100 2 0 0 2 0 3 
101 1 1 1 1 0 2 
102 2 1 2 3 3 1 
104 2 2 2 3 2 3 
105 2 0 0 0 0 2 
107 1 2 2 3 0 2 
115 1 2 2 2 2 2 
116 1 1 1 1 1 2 
119 2 1 2 1 0 1 
120 2 0 0 2 0 2 
131 3 1 2 1 0 2 
138 1 1 2 1 0 1 
140 2 2 1 3 1 3 
143 2 2 3 1 1 1 
147 2 0 0 2 0 2 
151 1 0 0 1 0 2 
153 2 1 2 2 2 1 
154 1 0 1 0 0 3 
156 1 0 0 1 0 3 
157 3 2 2 3 0 2 
7 3 0 0 1 0 2 
15 1 3 3 3 3 2 
16 3 3 3 3 2 3 
9 3 3 2 3 0 2 
21 2 1 2 2 0 2 
33 1 2 2 3 3 2 
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CAT NO PASTE  PREPARATION RIM DEVIATION ON THE HORIZONTAL PLANE RIM SYMMETRY WALL THICKNESS DECORATION FIRING 
79 2 1 3 0 0 2 
87 2 2 3 2 2 2 
95 1 1 1 2 0 1 
108 2 0 0 0 1 2 
109 3 1 1 2 0 2 
121 3 1 2 2 0 2 
122 2 1 1 2 1 2 
128 2 0 0 0 0 3 
129 3 3 3 3 0 2 
152 2 0 0 0 0 2 
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Appendix	Five:	
Temper	Data	

 

This section details the data collected from each sherd sample (represented by a catalogue 

number) by the temper analysis. Three temper groups were identified in the analysis: 

Calcareous (C), Terrigenous (T) and hybrid (C+T).  

Note: were two catalogue numbers are present (catalogue numbers 30 & 31; 110 & 

126; 34 & 35 and 61 & 63) this indicates two sherd samples were identified from the same 

vessel.  

CATALOGUE NUMBER TEMPER GROUP 

15 C 

18 C 

39 C 

68 C 

81 C 

152 C 

154 C 

6 C+T 

19 C+T 

20 C+T 

24 C+T 

26 C+T 

27 C+T 

29 C+T 

33 C+T 

42 C+T 

45 C+T 

55 C+T 

56 C+T 

59 C+T 

60 C+T 

62 C+T 

64 C+T 

66 C+T 

69 C+T 

73 C+T 

78 C+T 

79 C+T 

80 C+T 

82 C+T 

83 C+T 

87 C+T 
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CATALOGUE NUMBER TEMPER GROUP 

88 C+T 

89 C+T 

91 C+T 

92 C+T 

94 C+T 

97 C+T 

99 C+T 

102 C+T 

103 C+T 

107 C+T 

108 C+T 

109 C+T 

115 C+T 

120 C+T 

122 C+T 

124 C+T 

127 C+T 

128 C+T 

129 C+T 

137 C+T 

142 C+T 

143 C+T 

147 C+T 

150 C+T 

156 C+T 

158 C+T 

110 & 126 C+T 

30 & 31 C+T 

34 & 35 C+T 

1 T 

5 T 

7 T 

9 T 

11 T 

16 T 

17 T 

21 T 

41 T 

44 T 

46 T 

50 T 

53 T 

57 T 

72 T 
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CATALOGUE NUMBER TEMPER GROUP 

76 T 

84 T 

85 T 

93 T 

95 T 

96 T 

98 T 

100 T 

101 T 

104 T 

105 T 

111 T 

112 T 

114 T 

116 T 

119 T 

121 T 

130 T 

131 T 

136 T 

138 T 

140 T 

144 T 

146 T 

151 T 

153 T 

157 T 

61 & 63 T 

 

 


