
 
POTS	ON	THE	MOVE? 

THE	NATURE	OF	AN	EARLY	
PAPUAN	POTTERY	ASSEMBLAGE	
FROM	OPOSISI,	YULE	ISLAND,	

PAPUA	NEW	GUINEA 

 
NICHOLAS PETER SUTTON 

 
 
 
 
 
 

 
 

 
 
 
 

A thesis submitted for the degree of Master of Arts at the 
University of Otago, Dunedin, New Zealand 

 
April 2016 

 
 



 ii 

ABSTRACT 
 
The central concern of the present study is identifying the nature of interaction 

between the 2nd millennium BP communities along the Papuan South Coast that 

produced and used the pottery type known as Early Papuan Pottery (EPP). Until 

recently, EPP was the earliest known in-situ evidence of ceramics on the 

mainland of New Guinea, occurring between c. 2000-1200 cal BP. This was 

thought to reflect a post-Lapita colonisation event. Recently reported discoveries 

along the Papuan South Coast of Lapita sites (c. 2900 cal BP; McNiven et al. 

2011) mean a re-evaluation of the nature of South Papuan colonisation and 

interaction is now required.  

 

To begin meeting this challenge, a combined stylistic and physicochemical 

analysis was undertaken on a sample of ceramics spanning the full local EPP 

sequence that were excavated at the Oposisi site on Yule Island. The use of 

physicochemical methods to study pottery production and how this changes 

over time can provide insights into the nature of interaction within a society. 

When physicochemical analysis is combined with stylistic approaches to 

analysing ceramics, a more nuanced picture of interaction can emerge than could 

be obtained with either of these approaches alone. 

 

The results of the present study suggest that, similar to a model of Lapita 

colonisation and interaction in the Bismarck Archipelago (Summerhayes 2000a), 

EPP society in the first 200 years was highly interactive and mobile, as 

determined from the use of a wide range of raw materials in pot production. As 

expected, this mobility appears to have then decreased over the next 300-400 

years. An unexpected finding was a late increase in EPP mobility, as indicated by 

an increase in the number of clays being used by potters. Interestingly, the two 

highest periods of mobility during the EPP phase corresponded with the 

occurrence of the most striking types of decoration (shell impression and 

etching). Extending the argument of Summerhayes and Allen (2007), it is 

suggested that the elaboration of late EPP decoration might be attributable to 

intensified social ties between settlements in the Yule Island/Port Moresby 
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regions, facilitating access to additional resources during a period of hardship 

brought about by the impact of increased El Niño-Southern Oscillation (ENSO) 

band variance. The previously published analysis of obsidian and chert artefacts 

from Oposisi (Allen et al. 2011) are interpreted here as being consistent with this 

model.  

 

Consideration is also given to the relationship between EPP and the recently 

discovered Papuan South Coast Lapita. While it is no longer tenable to claim that 

EPP represents the first ceramic settlement of the Papuan coast, suggestions that 

EPP should no longer be considered a useful marker of a distinct period of social 

interaction along the Papuan coast (David et al. 2012) may go a step too far. The 

results of the present study are consistent with a continued argument that the 

beginning of the EPP phase marks a separate post-Lapita colonisation event. 
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Chapter 1  

INTRODUCTION 
 

The present study is concerned with the nature of interaction between the Early 

Papuan Pottery-producing communities along the Papuan South Coast in the 2nd 

millennium BP. Following a period of pioneering research in the late 1960s and 

1970s, the prehistoric sequence of this region was perhaps the best known in 

Melanesia (Allen 1972, 1977a,b,c; Bulmer 1971, 1978, 1979; Irwin 1985; Rhoads 

1980; Swadling 1976, 1981; Swadling et al. 1977; Vanderwal 1973, 1978). 

Summerhayes and Allen (2007:100) proposed the term Early Papuan Pottery 

(EPP) to replace a range of previous terms for the earliest known pottery types 

from sites along the mainland Papuan South Coast, occurring between c. 2000-

1200 cal BP. This was in contrast to the much earlier appearance of ceramics 

associated with the Lapita culture around 3300 cal BP elsewhere in the 

Southwest Pacific. In the absence of unambiguous evidence for Lapita settlement, 

the appearance of ceramics along the Papuan South Coast was generally thought 

to indicate a post-Lapita incursion and colonisation by Austronesian-speaking 

populations around 2000 years ago (Allen 1977a: 391).1 Yet, this model was 

based on the excavation of just a handful of sites concentrated within three areas 

along a c. 500 km coastal stretch (see Figure 2.5) – the area surrounding Port 

Moresby, and on Yule Island in Hall Sound and Mailu Island in Amazon Bay and 

the mainland immediately opposing each (David et al. 2011: 579-80).  

 
                                                        
1 Although the correlation of archaeology and language is often not a straightforward 
matter, the geographical spread of Lapita material culture corresponds closely with the 
geographical spread of ethnographic Austronesian languages in the Western Pacific, 
leading to a widely held (but not universal, e.g. Specht et al. 2014) consensus in Pacific 
archaeology that the Lapita people were proto-Austronesian speakers (e.g. Kirch 1997, 
2000). The similarities between Lapita material culture and the material culture of the 
Early Papuan Pottery-makers along the Papuan South Coast led the earliest researchers 
in the region to agree on a likely ultimate origin in Lapita (e.g. Allen 1972: 123; Bulmer 
1971: 56; Vanderwal 1973: 234). 
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A renewed interest in Papuan archaeology in the last decade has seen the 

extension of the known distribution of the archaeological Lapita culture south 

and west along the Papuan South Coast (McNiven et al. 2011; Negishi & Ono 

2009; Skelly et al. 2014), seemingly pushing the Austronesian presence on the 

Papuan South Coast back to c. 2900 cal BP (McNiven et al. 2011). In light of these 

findings, a re-evaluation of the nature of South Papuan colonisation and 

interaction is required. To meet this challenge, a combined stylistic and 

physicochemical characterisation analysis will be undertaken on a sample of 

ceramics excavated at the seminal EPP site of Oposisi, located on Yule Island. The 

following questions will be asked: 

 

1. What is the nature of interaction in the EPP phase as inferred from 

pottery production patterns and how do they change over time? 

2. How does the nature of EPP interaction inferred from pottery 

production relate to that inferred from the study of other types of 

material culture? 

3. Do the answers to the above provide further insights into the 

relationship between the EPP and the recently discovered Papuan 

South Coast Lapita? 

 

The remainder of this introductory chapter will provide a brief outline of how 

the present study will answer these research questions. The significance of this 

research to our understanding of the EPP phase of Papuan South Coast 

prehistory will also be discussed and consideration given to what the results 

might allow us to infer about post-Lapita developments across the wider 

Western Pacific region. 

 

The Nature of Interaction during the EPP Phase  

As demonstrated by previous studies (Hennessey 2007; Hogg 2007; 

Summerhayes 2000a), the use of physicochemical methods to study pottery 

production patterns and how these change over time can provide insights into 

the nature of interaction within a society. When combined with more traditional 
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stylistic approaches to ceramics, a more nuanced picture of interaction can 

emerge than could be obtained with either approach alone. 

 

In the Bismarck Archipelago, stylistic changes to the Lapita ceramic sequence are 

paralleled at sites across the region for several hundred years. Yet, 

physicochemical analysis of the ceramics has shown that the assemblages at each 

of the sites were mostly locally produced. The parallel changes in the Lapita 

decorative system were therefore not the product of pottery exchange. Instead, 

they were the result of information exchange that required the movement of 

people (i.e. the potters; Summerhayes 2000a, 2003). It has been suggested that 

the mobility of people between settlements was a necessary aspect of successful 

Lapita colonisation, ensuring the survival of generally small-scale colonies by, for 

example, maintaining access to a larger pool of potential marriage partners 

(Summerhayes 2003: 143). Physicochemical analysis has further shown that 

following	the	initial	colonisation,	or	‘Early	Lapita’,	phase	(c.	3300-3100 cal BP), 

there was a reduction in mobility that did not equate to a cessation of interaction 

between communities that were continuing to produce similar ceramic styles 

(Hennessey 2007; Hogg 2007; Summerhayes 2000a, 2003). This change in 

mobility was reflected in the production of Lapita pottery. During the highly 

mobile Early Lapita phase a wide range of raw materials (i.e. clays and tempers) 

were used to produce pots, as people had access to a more geographically 

dispersed range of sources. However, as people settled down, access to these 

sources would be expected to become more restricted, thus limiting the range of 

ceramic constituents used (see Chapter 2). 

 

The duplication of parts of EPP sequences at sites hundreds of kilometres apart 

along the Papuan South Coast is seen as indicative of an interactive colonising 

society akin to the Early Lapita phase. Interaction during the EPP phase is 

further indicated by the long distance movement of obsidian and, to a lesser 

extent, chert (Allen et al. 2011). 

 

 Also similar to Lapita, there are indications that the nature of EPP interaction 

changed over time. Obsidian from Fergusson Island continues to reach Yule 
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Island throughout the EPP phase, although the amount may have decreased in 

the late EPP (Allen et al. 2011). There is also increasing regional variation in later 

EPP pottery styles, although styles at Port Moresby and Yule Island sites 

continue to parallel each other throughout the sequence (Allen et al. 2011).  

 

Summerhayes (2003) has previously addressed the problem of focusing on a 

restricted range of material culture classes when modelling socio-economic 

systems. This may result in incomplete models. Like the studies of Lapita pottery 

from the Bismarcks that have already been mentioned, the present study is 

concerned with evaluating the nature of EPP interaction through an analysis of 

pottery production over time at Oposisi. Such a study is important because at 

present we know very little about EPP production patterns and nothing about 

how these change after the early EPP phase. This is the first study that will look 

at EPP types from right across the sequence to identify how the production 

patterns of EPP changed. Did they evolve towards the more conservative 

production patterns exemplified in later Lapita? A comparison of how pottery 

production patterns relate to what is known about the distribution of obsidian 

and chert during the EPP phase will allow a more complete understanding of 

EPP interaction. 

 

The Relationship of EPP to Papuan South Coast Lapita 

A shift in research focus to other parts of Melanesia following the 1970s saw the 

archaeology of the Papuan South Coast languish during the following two and a 

half decades (Summerhayes & Allen 2007: 97). Since the mid-2000s, however, 

new consultancy and research programmes headed by archaeologists from 

Monash University have been undertaken in the Papuan Gulf (David 2008; David 

et al. 2007; 2009; 2010; 2015; Skelly 2014; Skelly et al. 2010; 2014) and at 

Caution Bay near Port Moresby (David et al. 2011; 2012; 2013; 2016; McNiven et 

al. 2011; 2012; Petchey et al. 2012; 2013; Rowe et al. 2013). This period has also 

seen the re-excavation of Oposisi in 2007 (Allen et al. 2011), as well as renewed 

fieldwork in the Massim (Negishi & Ono 2009; Shaw 2014, 2016), and the 

reinterpretation of sites previously excavated (Allen 2010; Summerhayes & 

Allen 2007; Sutton et al. 2015; Vilgalys 2013).  
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As already mentioned, a major outcome of this recent surge of research has been 

an extension of the known distribution of the archaeological Lapita culture south 

and west along the Papuan South Coast. Most notably, a major cultural resource 

management (CRM) archaeology program at Caution Bay, the designated 

location of a liquefied natural gas (LNG) refinery centre, led to the excavation in 

2009-2010 of nine Lapita period sites (McNiven et al. 2011). The earliest known 

use of ceramics along the Papuan South Coast has been pushed back to c. 2900 

cal BP (McNiven et al. 2011). David et al. (2012) have proposed a sequence of 

ceramic	‘traditions’	intended	to	bridge	the	temporal	gap	between	the	Caution	

Bay Lapita and EPP, although Irwin (2012: 10) rightly notes that such claims of 

direct continuity are not convincing on the basis of the evidence that is available 

at present. 

 

While it is no longer tenable to claim that EPP represents the first ceramic 

settlement of the Papuan coast, suggestions that EPP can no longer be 

considered a useful marker of a distinct period of social interaction along the 

Papuan South Coast (see David et al. 2012: 73) seem at this stage to be akin to 

‘throwing	out	the	baby	with	the	bathwater’.	The	EPP	may	yet	still	be	shown	to	

mark a later colonisation event.  

 

Physicochemical analyses of EPP and Papuan South Coast Lapita ceramics could 

potentially provide important data relevant to this issue. If there were two 

separate ceramic colonisations of the Papuan South Coast – c. 2900 cal BP and 

again at c. 2000 cal BP – then it might be expected that we would be able to 

identify two corresponding periods of technological experimentation in pottery 

production, associated with highly mobile colonising populations (c.f. Teele 

2011: 6). 

 

This has obvious implications for post-Lapita developments across the wider 

Pacific region, where in many other areas there are also difficulties with 

choosing between two models of post-Lapita change – localisation and 

adaptation on the one hand and cultural replacement on the other. For example, 
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in Samoan archaeology there is debate about whether the archipelago was 

occupied continuously from the time of initial Lapita colonisation (c. 2850 cal 

BP), or whether the Lapita-period colonisation was tenuous and ultimately 

unsuccessful	and	the	‘Polynesian	Plainware’	period	(c.	2500-1500 cal BP) that 

follows can be attributed to a later, separate pulse of colonisation (Addison & 

Morrison 2010; Teele 2011: 5-6). Applying the logic already discussed and a 

similar methodology to that which will be applied in the present study, Teele 

(2011) failed to find evidence that the Polynesian Plainware period could be 

attributed to a separate pulse of colonisation. If a separate post-Lapita 

colonisation event were shown to occur along the Papuan South Coast, an 

implication for our understanding of Pacific prehistory could be the need for 

different models of post-Lapita change for different areas. 

  

A programme of physicochemical analyses of stratigraphically secure ceramic 

sequences from multiple EPP period sites as well as ceramics from the Caution 

Bay sites, and any contemporary sites that might yet be found, will ultimately be 

required to answer questions about the relationship between EPP and Papuan 

South Coast Lapita. The present analysis of the Oposisi ceramics is intended as 

one step on this path.  

 

Thesis Outline 

 

This thesis comprises of six chapters.  

 

Chapter 2 provides a background to relevant models and issues in Lapita and 

Papuan South Coast archaeology.  

 

Chapter 3 narrows the focus to place the Oposisi site (ADI) into its regional and 

historical context. This chapter will include a description of the surrounding 

area, including the geological environment, which will assist with determining 

whether local manufacture of the pottery was likely.  
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Chapter 4 will provide a detailed description of the methodologies that will be 

employed to study the Oposisi pottery assemblage.  

 

Chapter 5 presents the results and their initial interpretation.  

 

Chapter 6 relates these results back to the results of previous archaeological 

work along the Papuan South Coast and in Lapita studies with the aim of 

addressing the central questions of this thesis outlined in the present chapter. 

This chapter will conclude by highlighting some possible future research 

directions. 
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Chapter 2  

MODELS AND ISSUES IN LAPITA AND PAPUAN SOUTH 
COAST PREHISTORY  
 

The aim of this chapter is to provide a background to issues and models in Lapita 

and Papuan South Coast archaeology relevant to the questions outlined in 

Chapter 1. The chapter is structured into three sections. The first section will 

discuss pertinent issues and models in Lapita archaeology. A discussion of Lapita 

archaeology is useful for multiple reasons. Recent work along the Papuan South 

Coast has eliminated	the	imagined	“Lapita	pottery	fence”	across	the	sea	south	of	

New Britain (Bulmer 1999: 543) making Lapita much more relevant to the 

region. One of the concerns of the present study is where Lapita fits into the 

regional picture and, specifically, what is the nature of the Papuan South Coast 

Lapita-EPP connection. However, even with this issue set aside, there are a 

number of research questions being addressed in Lapita archaeology which 

parallel the questions asked in this research and some of the resulting models 

can potentially inform our understanding of EPP (Summerhayes 2000a; 

Summerhayes & Allen 2007).  

 

The second section consists of a brief discussion of the archaeological record of 

the Papuan South Coast prior to the EPP phase, including the Papuan South Coast 

Lapita record. The fact that such a record exists has implications for our 

understanding of the EPP. In addition, discussion of the Papuan South Coast 

Lapita is relevant to questions about its connection to EPP.  

 

The third and final section provides an up-to-date summary of archaeological 

research into the EPP phase, the central concern of the present study. This 

information will provide a context for the interpretation of the results of the 

present study in later chapters. 
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Lapita 

What is Lapita? 

Such a question is not without problems. Fundamentally Lapita is an 

archaeological construct (Kirch 1997: 13), although very compelling arguments 

can be made for its relationship to the spread of an ethnolinguistic group of 

people – speakers of Austronesian languages (Kirch 2010). Lapita is perhaps 

best thought of as a cultural complex, incorporating a variety of ceramic and non-

ceramic (stone, shell and bone) artefacts, but also extending beyond material 

culture to encompass settlement patterns, subsistence economies and even 

social interactions between distant communities (Golson 1971; Green 1979; 

Kirch 1997, 2000; Summerhayes 2000a; Summerhayes & Allen 2007). 

 

Lapita is the archaeological signature of a colonising movement of people that 

left the Bismarck Archipelago (Bismarcks) of northeast New Guinea c. 3000 cal 

BP and populated the previously uninhabited Remote Oceania islands of Reef-

Santa Cruz, Vanuatu, New Caledonia, Fiji, Tonga and Samoa (Figure 2.1; 

Summerhayes 2000a: 1)2. The foundations of Polynesian languages and cultures 

go back to this movement (Bellwood 1978: 254-5; Spriggs 1997: 71). The 

approximately 4500 km journey from the Bismarcks to Samoa (the eastern 

extent of the Lapita Cultural Complex) in less than 200 years and the subsequent 

colonisation centuries later of more remote islands further east by skilled 

seafarers in twin-hulled or outrigger canoes must rank as one of the greatest 

human achievements (Scarre 2009: 177).  

                                                        
2 Near Oceania and Remote Oceania are terms proposed by the late Roger Green 
(1991a)	as	a	replacement	for	Dumont	d’Urville’s 19th century tripartite division of the 
Pacific Islands into Melanesia, Micronesia and Polynesia. Near Oceania, a region with a 
human history beginning in the Pleistocene, includes the large island of New Guinea, 
along with the islands of the Bismarck Archipelago (New Britain & New Ireland) and the 
Solomons as far eastward as San Cristobal, from which point distances between islands 
increase markedly (Figure 2.1). Remote Oceania, on the other hand, has a human history 
beginning around 3000 years ago.  
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Figure 2.1. The Western Pacific showing the geographical extent of the Lapita Cultural Complex (indicated by the dashed line) and the Lapita provinces proposed by 

various researchers (see text for discussion). Figure adapted from David et al. (2011: Figure 1). 

 

2.5
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Lapita Pottery 

The most recognisable component of the Lapita Cultural Complex is its pottery. 

Lapita pots are handmade and low fired earthenwares (Green 1979: 40; Kirch 

2000: 101). There are a variety of Lapita vessel forms – open bowls supported by 

pedestals, flat bottomed dishes with flaring sides, carinated jars and large 

globular jars with restricted necks and flaring rims (Kirch 2000: 102). The 

exterior surfaces of most vessels were typically smoothed and burnished, and 

sometimes a thin slip of red clay was applied (Kirch 1997: 120). Lapita pottery is 

best	known	for	its	elaborate	‘dentate’	style	of	decoration,	created	by	impressing 

small comb-like toothed stamps into leather hard clay (Figure 2.2). It was this 

particularly distinctive pottery decoration that led to the early recognition of an 

archaeological horizon in the Pacific and hence was central to the earliest 

definitions of Lapita (Summerhayes 2000b: 292).  

 

Dentate stamped decoration has been described as the sine qua non [the 

indispensable component] of Lapita sites (Allen & White 1989: 129). 

Summerhayes (2001:54, 2007a:146) has described Lapita archaeologists as a 

“dentate-centric”	group,	most	of	whom	equate	Lapita	with	just	dentate stamped 

pottery, despite the fact that most of the pottery found at Lapita sites is 

plainware. Decorated potsherds rarely make up more than about ten percent of a 

Lapita pottery assemblage (Kirch 1997: 146). Furthermore, this proportion 

includes sherds that have been decorated using a variety of non-dentate 

decorative techniques, including linear incision, fingernail and shell impression, 

and applied and cut-away relief (Green 1979: 40; Summerhayes 2000b: 292). 

With the single exception of shell impressions (a later decorative development), 

all these decorative techniques are found alongside the plainware and dentate 

stamped vessels from the earliest Lapita levels onwards (Summerhayes 2007: 

153). Summerhayes (2000b) argues that dentate stamped vessels (mainly bowls, 

pedestals and dishes) are a specialised, non-utilitarian component of larger 

Lapita assemblages that over time decline in number and eventually cease while 

the non-dentate (utilitarian) component of Lapita assemblages persists. This 

continuation of Lapita is one that many other archaeologists do not accept 

(Summerhayes 2007: 146).  
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Similarities in pottery forms and decoration over a wide geographical extent was 

thought by many of the pioneering Lapita researchers to be due to trade or 

exchange of pots from a single or small number of production centres 

(Summerhayes & Allen 2007: 98). However, petrological and chemical 

characterisation of Lapita assemblages shows that they are mostly locally 

produced (Dickinson & Shutler Jr. 2000: 211; Summerhayes 2000a). 

 

 
Figure 2.2. Reconstructed Lapita jar from the Teouma site in Vanuatu with carination, restricted 
neck and outcurving rim displaying the dentate style of decoration. This jar was on display at the 
Vanuatu Cultural Centre during the 8th International Lapita Conference in Port Vila, 2015. Photo 

taken by the author. 

 

Lapita Origins 

The Lapita Cultural Complex first appeared in its entirety within the Bismarcks 

around 3300 cal BP (Petrie & Torrence 2008; Summerhayes 2010). While there 

is some disagreement about its ultimate origins (e.g. Specht et al. 2014), the 

orthodox view, based on a combination of archaeological, linguistic and ancient 

DNA data, is that its appearance is related to the expansion of a particular 

ethnolinguistic group of people – the Austronesian speakers – into the region 

from Island Southeast Asia (e.g. Bellwood 1978, 2007; Kirch 1997, 2000, 2010; 

Spriggs 1997, 2011).  



 13 

The Lapita Cultural Complex is generally now thought of as the product of a 

creolisation of the cultures of the Austronesian speaking arrivals with Near 

Oceanian populations with roots in the region extending back into the 

Pleistocene (Summerhayes 2007: 143). Pottery finds from the recently redated 

New Guinea Highlands site of Wañelek are an unprecedented occurrence of 

material evidence for interaction between the two groups (Gaffney et al. 2015). 

Roger	Green’s	(1991b,	2000)	‘Triple-I	Model’	of	Lapita	origins	argues that the 

Lapita Cultural Complex consists of a combination of introduced Island Southeast 

Asian elements (e.g. pottery, domestic animals and crops, and perhaps superior 

sea-faring technology), elements of pre-Lapita Near Oceania origin that were 

integrated into the complex (e.g. some New Guinea cultigens, earth oven 

technology), and elements that were local innovations (e.g. the Lapita dentate 

ceramic design system). Summerhayes and Allen (2007: 116) note that there has 

been a long and fruitless search for the immediate antecedents for the highly 

elaborate dentate stamped pottery west of the Bismarcks. They conclude that 

pottery decoration was elaborated within the Bismarcks, as part of the 

creolisation process (see below).  

The Nature of Lapita Colonisation  

To recap, the Lapita Cultural Complex is the signature of a colonising movement 

of people that left the Bismarcks and populated the Remote Oceania islands of 

Reef-Santa Cruz, Vanuatu, New Caledonia, Fiji, Tonga and Samoa. Recent 

research suggests the initial movement into Remote Oceania occurred not much 

earlier than 3000 cal BP (Petchey et al. 2015; Sheppard et al. 2015). First Lapita 

landfall in Polynesia (Tongatapu) is estimated to have occurred c. 2850 cal BP 

(Burley et al. 2015). These dates indicate that the Lapita movement across 

Remote Oceania was extremely rapid in archaeological time scales.      

 

There has been much discussion and debate amongst archaeologists about the 

nature of variation in Lapita ceramics. Roger Green (1979: 42) noted an overall 

west-to-east	trend	of	change	in	the	Lapita	design	system,	“from	the	rather	ornate	

curvilinear and fairly elaborate rectilinear design patterns of the western Lapita 

to the more simplified and generally rectilinear forms of the eastern Lapita [of 
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Fiji,	Tonga	and	Samoa].”	A	reduction	in the variety of vessel shapes was also 

noted (Green 1979: 43-4). This difference was attributed to isolation between 

the west and the east resulting from the size of the sea gap between Vanuatu and 

Fiji, which would have limited successful two-way voyaging (Green 1979: 47). At 

the	time	little	was	known	of	Lapita	in	the	Bismarcks	and	Green’s	sample	of	

western materials was largely from sites in the Reef-Santa Cruz Islands (Kirch 

1997: 71). 

 

As more material from the Bismarcks became available, Anson (1986) proposed 

a	distinct	“Far	Western”	Lapita	stylistic	province,	with	a	style	of	pottery	

decoration	particular	to	the	Bismarcks.	A	“Southern”	stylistic	province,	

consisting of New Caledonia and the Loyalty Islands, was later proposed (Kirch 

1997: 72-3;	Sand	2000).	Building	on	Green’s	(1979)	ideas,	the	stylistic	

differences that defined these provinces are thought of as the result of isolation 

following initial colonisation (Kirch 1997: 70). In light of the recent work along 

the Papuan South Coast, a South Papuan Lapita province has also now been 

proposed, which will be discussed in more detail later (David et al. 2011: 586). 

The proposed Lapita stylistic provinces are highlighted in Figure 2.1.  

 

An alternative view to this idea of separate geographical Lapita provinces is that 

variation in Lapita ceramic design conventions are primarily due to changes 

through time (Summerhayes 2000a). Summerhayes	(2000a:	235)	suggests	“the	

terms	‘Far	Western’,	‘Western’	and	‘Eastern’	should	be	replaced	by	Early	[3300-

3100 cal BP], Middle [3100-2900 cal BP] and Late Lapita [2900-2200 cal	BP].”3 

The excavation of more Lapita sites in the Bismarcks, with longer ceramic 

sequences, has shown that motifs once thought to be unique to the Eastern 

Lapita province were also present in later assemblages in the Bismarcks 

(Summerhayes 2000a: 233). The change that Green (1979: 42) noted from 

ornate curvilinear and fairly elaborate rectilinear design patterns in the west to 

simplified and generally rectilinear forms of the east, as well as the reduction in 
                                                        
3Suggested dates for the Early, Middle and Late Lapita phases have changed slightly over 
the years as research on Lapita chronology has proceeded. The ones used here are from 
Summerhayes (2010: Table 3).   
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the variety of vessel shapes, could also describe the change within assemblages 

over time in West New Britain (Summerhayes 2000a: 233). Given this similarity 

between later Far Western and Eastern Lapita assemblages, contact between 

west and east can no longer be thought of as an isolated occurrence restricted to 

the initial colonisation of the eastern area – there must have been continued two-

way interaction between these areas (Summerhayes 2000a: 233). Earlier ideas 

that the size of the sea gap between Vanuatu and Fiji would have limited 

successful two-way voyaging have also been challenged by Irwin (1992).  

It is worth noting that Summerhayes (2000a: 233) was not arguing that regional 

differences do not exist – but rather that two dimensions, temporal and regional, 

were concurrently at play. One striking regional contrast is between Near and 

Remote Oceania. The dentate stamped component of Lapita pottery assemblages 

declines and ceases much more rapidly in Remote Oceania than is the case in 

Near Oceania (Green 2003: 106; Summerhayes 2003: 139). Across Remote 

Oceania, the dentate ceramic horizon appears to last barely longer than a couple 

of centuries, if that (e.g. Bedford 2006; Burley et al. 2015; Sand et al. 2011; 

Sheppard & Walter 2006). In Near Oceania, dentate ceramics have a longer 

duration, lasting into the late third millennium BP (Green 2003: 106; Specht & 

Gosden 1997; Summerhayes 2003: 139, 2007a, 2010).  

The differing social landscapes of Near and Remote Oceania are of relevance 

here. In Near Oceania, the Lapita inhabitants shared their environment with 

other groups of people whose ancestors had arrived over 40,000 years 

previously (Summerhayes et al. 2010). Drawing on a hypothesis from 

behavioural	ecology	referred	to	as	“costly	signalling”,	Summerhayes	and	Allen	

(2007: 116-7) suggest that by elaborating their material culture colonising 

groups create objects that are desirable to incumbent groups because by 

exchange they confer prestige value on recipients. This promotes trading 

relationships with incumbent groups, which will facilitate the success of new 

settlements by accessing resources controlled by the incumbent groups and 

promoting peaceful relationships. Additionally, if the colonists could access 

marriage partners from local incumbent groups they could improve their 

likelihood of biological success. The labour-intensive dentate stamped Lapita 
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decoration is an	example	of	“costly	signalling”.	The suggested reason why this 

decoration dropped out relatively quickly in Remote Oceania was because there 

were no incumbent groups to signal to.  

The observation that pottery was mostly locally produced means that the 

exchange of pots is not a satisfactory explanation for the similarity of pottery 

form and decoration and the parallel changes in these aspects across time at 

widely distributed Lapita sites. An alternative explanation is that people (the 

potters) are moving between settlements (Summerhayes 2000a: 32).  

Summerhayes (2000a) has argued that there was a change in Lapita settlement 

patterns in the Bismarcks from a mobile one during the Early Lapita 

(colonisation) phase to a more sedentary one in the Middle and Late Lapita 

phases. This argument was based on the identification of different pottery 

production patterns in Early Lapita assemblages compared to Middle and Late 

Lapita assemblages from the Arawe Islands off the southwest coast of New 

Britain, and has subsequently been extended to the Anir Group off the southeast 

coast of New Ireland (Hennessey 2007; Hogg 2007). During the highly mobile 

Early Lapita phase a wide range of raw materials (i.e. clays and tempers) were 

used to produce pots, as people had access to a more geographically dispersed 

range of sources while moving around the landscape. Early Lapita assemblages 

were produced locally by mixing different non-local sands brought in from 

different river systems and beaches with site-specific clays to produce an 

identical variety of vessel forms and decorations (Figure 2.3)4. However, as 

people settled down, access to these sources would be expected to become more 

restricted, thus limiting the range of ceramic constituents used. Later Lapita 

assemblages were produced with only a single sand (Figure 2.4). 

                                                        
4 Sands are the most widespread Oceanian tempers (Dickinson 1998: 265). Tempers are 
non-plastic constituents that are often added to clay by traditional potters to modify its 
properties during manufacture, and the properties of the finished product (Dickinson 
1998: 264-5; Rice 1987: 407-8).   



 17 

Figure 2.3. Early Lapita pottery production pattern at a single site in the Arawe Islands. Figure 
reproduced from Summerhayes & Allen (2007: Figure 5). 

 

The exact nature of mobility is unknown. As Summerhayes (2000a: 234, 2003: 

142) notes, a mobile society does not necessarily equate with the wholesale 

movement of settlements across the landscape. Considering the similarities in 

ceramic styles it may mean a more interactive community, where people are 

moving between settled communities more, perhaps collecting raw materials for 

ceramic manufacture along the way. It has been argued that this movement of 

people was a necessary aspect of successful colonisation, ensuring the survival of 

the generally small scale Lapita colonies by maintaining access to a larger pool of 

prospective marriage partners (Summerhayes 2003: 143). The “costly signalling”	

model can be extended here to make sense of the finding that a limited amount 

of Lapita pottery was moving between villages that all most likely made their 

own pottery (Summerhayes 2000a: 234). In addition to the promotion of 

peaceful relations with incumbent groups, the elaboration of material culture is 

argued to play a role in maintaining social relationships between colonising 

villages (Summerhayes & Allen 2007: 117). If women were potters, well-made, 

elaborately decorated pots could be one of the socially dictated ways they 

signaled	their	“fitness”	as	marriage	partners. 
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Figure 2.4. Late Lapita pottery production pattern. Figure reproduced from Summerhayes & Allen 

(2007: Figure 6). 

 

Support for a lessening of people movement in the Bismarcks at the end of the 

Early Lapita phase also comes in the form of changes in the distribution of 

obsidian across sites (Summerhayes 2003, 2004). Besides pottery, obsidian is 

the type of material culture most synonymous with the Lapita Cultural Complex 

(Sheppard et al. 2010; Summerhayes 2003, 2004, 2009). Because of the naturally 

restricted distribution of obsidian sources in Melanesia and the distinct 

geochemistry of these sources, obsidian artefacts found in archaeological sites 

can be matched to their geological source with a high degree of certainty 

(Reepmeyer 2008; Sheppard et al. 2010; Summerhayes 2004: 145, 2009: 109). 

During the Early Lapita phase, obsidian from the Kutau source on the Willaumez 

Peninsula in west New Britain dominates all Bismarck Lapita assemblages 

(Summerhayes 2004: 150). In the Middle Lapita phase two regionalised obsidian 

distribution networks appear, with obsidian from the Admiralty Islands 

dominating assemblages from the Mussau Islands, New Ireland and the tip of 

east New Britain, and west New Britain obsidian still dominating west New 

Britain assemblages (Summerhayes 2004: 150). The dominance of west New 
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Britain obsidian in the earlier assemblages is suggestive of the direction of initial 

impetus for the colonisation of the Bismarcks (Summerhayes 2004: 153). 

Interestingly, the argument that this impetus came from the west New Britain 

region finds support from linguistic evidence (Ross 1989: 142). The movement 

of obsidian from this region is argued to be epiphenomenal to the movement of 

people (Summerhayes 2003: 143).  

Further support for a reduction in mobility at this time comes from technological 

analyses of obsidian assemblages. Obsidian assemblages from Early Lapita sites 

are mostly the result of expedient (wasteful) reduction behaviour, whereas 

assemblages from later Lapita sites tend to be the result of more economical use 

of the raw material (Summerhayes 2003: 142). This could be because of changes 

in the distribution mechanisms at work – from direct procurement from the 

source during the Early Lapita phase to down the line exchange in later phases 

(Summerhayes 2003: 142). 

Yet, although there was an apparent reduction in the movement of people at the 

end of the Early Lapita period, this did not equate to a cessation of interaction 

between Lapita communities (Summerhayes 2000: 233, 2003: 143). Stylistic 

changes in Lapita pottery are seen in most Bismarck assemblages at the same 

time. Regionalisation evident from a divergence of pottery styles within the 

Bismarcks did not occur until the end of the Lapita sequence in the late 3rd 

millennium BP.  

 

The pre-EPP Papuan South Coast Sequence 
The following section consists of a brief discussion of the archaeological record 

of the Papuan South Coast prior to the EPP phase. Table 2.1 outlines the cultural 

sequence for the Papuan South Coast (Figure 2.5). Similar sequences proposed in 

earlier papers (see Irwin 1991; Summerhayes & Allen 2007) have been modified 

in light of more recent discoveries in the area (e.g. McNiven et al. 2011). Phases 4 

and 5 are not relevant to the present discussion but are included in Table 2.1 for 

the sake of comprehensiveness. They are dealt with elsewhere (e.g. Allen 1977b, 

1984, 2010; Irwin 1991; Sutton et al. 2015; Swadling 1976). 
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Table 2.1. The Papuan South Coast Cultural Sequence. Table adapted from Summerhayes and Allen 

(2007: Table 2). 

Phase Period 

1. Pre-Ceramic Occupation ? – c. 2900 cal BP 

2. Lapita 

3. Early Papuan Pottery (EPP) phase 

c. 2900 – c. 2300/2200 cal BP 

c. 2300/2200 – c. 1200 cal BP 

4. Papuan Hiccup/Pottery Transformation c. 1200 – c. 800 cal BP 

5. The Rise of Specialised Exchange c. 800 – c. 200 cal BP 

 

Pre-ceramic Occupation 

As discussed above, the dentate stamped component of Lapita pottery had a 

longer duration in Near Oceania than in Remote Oceania. This is likely the result 

of the differing social landscapes of Near and Remote Oceania. In the Bismarcks 

the Lapita inhabitants shared their environment with other groups of people 

whose ancestors had arrived over 40,000 years previously (Summerhayes et al. 

2010). The Papuan South Coast can also be expected to have been occupied prior 

to the Lapita incursions, a fact that must similarly be taken into account to 

understand the culture-history of the region.   

 

The island of New Guinea has an archaeological record stretching back almost 

50,000	years	(O’Connell	&	Allen	2012;	Summerhayes	et al. 2010). At this time 

New Guinea would have been part of Sahul, a Pleistocene continent also 

comprising the modern landmasses of Australia and Tasmania (Howe 2006: 17). 

Despite the presence of pre-Last Glacial Maximum (LGM; c. 20,000 BP) 

Pleistocene dates from lowland sites located along the north coast of New Guinea 

and	in	the	Bismarcks	(O’Connell	&	Allen	2012;	O’Connor	et al. 2011; Wright et al. 

2013), no dates of comparable antiquity are known from the southern lowlands. 
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Figure 2.5. Map of southeast Papua showing sites and places mentioned in the text.
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The earliest reported dates from any sites in the southern lowlands are from the 

Kikori River region of the Gulf Province, indicating the possible presence of 

people in the region 13,000-8000 cal BP (David et al. 2007; David 2008). It is 

likely to be more than just coincidence that during the same period Australia and 

New Guinea were being separated by rising sea levels (David 2008: 468; White & 

O’Connell	1982:	171).	Perhaps	the	broader	economic	opportunities	heralded	by	

these sea level changes drew people down to these new coastal regions. David 

(2008: 468) notes that this period may also have witnessed the commencement 

of widespread agriculture in the Highlands to the north, so maybe push factors 

(e.g. displacement caused by population growth further inland) were also at play. 

Early dates likely come from transient camp sites rather than permanent 

settlements, which as David (2008: 468) notes, leaves open the question of 

whether people were permanently settled in the region or whether human use of 

the landscape was more fleeting. However, even if people were permanently 

settled in the region during this period, there is a good reason why the 

archaeological record at this time might not reflect this. The rise in sea level that 

separated New Guinea and Australia occurred over thousands of years (White & 

O’Connell	1982:	171).	Sea	levels	stabilised	at	present	levels	around 6000 years 

ago (Chappell 1982: 73). It is therefore expected that any permanent settlements 

established along the coast before this date have been submerged by subsequent 

rises. The discovery of sites up to 6000 years old has recently been claimed at 

Caution Bay (David et al. 2013: 158), although to date the earliest occupied site 

reported from Caution Bay in any detail is Bogi 1, which appears to have been 

occupied intermittently for at least the last 4200 years (McNiven et al. 2011: 2). 

 

Prior to the work in the Gulf Province and at Caution Bay, the oldest reported 

date from a site in the South Papuan lowlands was 3980±105 BP (4820-4155 cal 

BP at 2σ; OxCal 4.2 after Bronk Ramsey 2009 using the IntCal13 curve; Reimer et 

al. 2013) from Kukuba Cave, on the mainland near Yule Island (Vanderwal 1973: 

51). It is notable that the discovery of evidence for earlier pre-ceramic 

occupation in the southern lowlands has been the result of both intensive and 

extensive archaeological sampling, most notably sub-surface sampling, 
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associated with large-scale CRM projects. This is a reflection of the challenges 

faced when searching for early sites along the Papuan South Coast. These include 

the lower visibility of non-ceramic sites compared to ceramic sites and the 

effects of alterations to the coastline after the stabilisation of sea-level around 

6000 years ago (Allen 1977c: 36; Skelly et al. 2010, 2014; Swadling et al. 1977: 

56). 

 

The evidence reviewed in this section demonstrates that, like other parts of Near 

Oceania, the Papuan South Coast was at least intermittently occupied by people 

prior to the arrival of ceramic-producing Lapita colonists around 3000 years ago.    

 

Papuan South Coast Lapita 

A major CRM archaeology program at the designated location of a LNG refinery 

centre in 2009-10 led to the discovery and salvage excavation of at least nine 

sites with Lapita pottery at Caution Bay, 20km northwest of Port Moresby 

(McNiven et al. 2011).5 These are the first reported stratified Lapita sites on the 

mainland of New Guinea. These sites are part of a wider archaeological 

landscape encompassing 122 stratified sites plus surface finds at an additional 

26 sites, stretching from the coast to over 2km inland (David et al. 2013: 158). 

Based	on	“over	1000	AMS	radiocarbon	age	determinations”	these	sites	span	the	

last 6000 years, from pre-ceramic occupation (see above) to the ethnographic 

period (David et al. 2013: 158). The Lapita sites,	identified	as	sites	with	“dentate-

stamped Lapita pottery associated with Lapita-age radiocarbon dates (c. 2900 to 

2500	cal	BP)”	have been reported as being located within an area extending 

6.5km along the coast and up to 1.75km inland (David et al. 2013: 160). Initial 

AMS radiocarbon dating indicates that at least two of the sites with Lapita 

ceramics (Bogi 1 and Tanamu 1) were occupied intermittently for the last 4200 

years, while other sites (e.g. Edubu 1 and Moiapu 1) were occupied shorter-term 

(McNiven et al. 2011: 2), in the case of Moiapu 1, possibly no longer than 20-50 

years (David et al. 2011: 585). 

                                                        
5David et al. (2013: 160) note that, based on preliminary AMS radiocarbon dating and 
the presence of ceramics, at least eight additional sites are likely to be Lapita sites, but 
this has not at present been confirmed. 
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David et al. (2011: 586) have proposed a South Papuan Lapita Province (Figure 

2.1), based on a preliminary stylistic analysis of the Caution Bay Lapita ceramics. 

David et al. (2012: 74) then extended this proposal to incorporate a set of 

chronologically sequential ceramic traditions beginning with the Lapita horizon 

and continuing to c. 1000 cal BP “with potential applicability to other parts of the 

south coast of PNG also”. 

Decoration on the Caution Bay Lapita pottery includes the characteristic dentate 

stamping and red slipping, while incised designs are virtually absent (McNiven et 

al. 2011: 4). After c. 2500 cal BP, David et al. (2012: 74) argue for the recognition 

of a Post-Lapita Transformative Tradition (c. 2500-2150 cal BP), during which 

the	decoration	on	ceramics	are	reported	to	become	“recognizably	similar	but	

structurally	more	simple”.	In	particular,	David	et al. (2012: 74-5) claim: 

The period c. 2500–2400	calBP	in	particular	saw	a	very	rapid	‘deterioration’	or	break	

down of the preceding Lapita dentate-stamped decorative system, to the extent that 

we can identify for Caution Bay, within 50 years precision, 2500 calBP as the end of 

Lapita as defined by its ceramic decorative conventions and vessel shapes (the full 

evidence for this, based on over 1000 AMS radiocarbon determinations and the 

excavation of 204 m2 from 122 sites, will be the subject of separate monographs). 

No matter the precision of dating, acceptance of c. 2500 cal BP as the end of 

Lapita	is	reliant	upon	the	“dentate-centric”	view	of	Lapita	that	Summerhayes	has	

previously argued against (see Lapita Pottery above). An alternative view is that 

the Post-Lapita Transformative Tradition is still Lapita, continuing to undergo 

the evolutionary processes argued for elsewhere (Summerhayes 2000a,b). This 

is	the	view	reflected	in	Table	2.1,	where	the	Lapita	‘phase’	is	shown to continue 

past 2500 cal BP. The ‘Post-Lapita Transformative Tradition’ is followed by a 

discrete and tightly chronostratigraphically constrained ceramic decorative 

tradition that David et al. (2012) christen the Linear Shell-Edge Impressed 

Tradition (2150-2100 cal BP). The predominant decoration in this tradition 

consists of indentations made using the edge of Anadara shell valves and 

arranged in structurally simple linear patterns (David et al. 2012: 75). A single 

finger-sized groove made just below the vessel lip on the exterior surface is also 

characteristic of this tradition. When sherds are large enough for further 
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identification, these grooves invariably occur on direct bowls (David et al. 2012: 

80). A red slip also occurs on some sherds (David et al. 2012: 79-80).  

 

By far the most well described Caution Bay site at present is Bogi 1 (see David et 

al. 2012; McNiven et al. 2011). Bogi 1 is described as being situated 45m inland 

and 4m above the high tide mark, midway along a 2km long linear, vegetated 

dune fronting the shoreline (David et al. 2011: 581). An 8m x 9m area divided 

into 1m x 1m squares was excavated at Bogi 1. Excavations reached a maximum 

depth of 3.5m in Squares C and D (McNiven et al. 2011: 2).  

Three major midden concentrations are apparent at Bogi 1 (Figure 2.6; Table 2.2 

for calibrated radiocarbon dates), associated with periods of pre-ceramic, Lapita 

and post-Lapita occupation (McNiven et al. 2011). The paucity of cultural 

material between these concentrations is consistent with the interpretation of 

intermittent use of the site (McNiven et al. 2011: 2). The middle midden 

concentration, containing Lapita ceramics, is bracketed between radiocarbon 

determinations of 2783±30 BP (Wk-27707) and 2448±25 BP (Wk-29953), which 

calibrate to 2955-2793 cal BP and 2700-2359 cal BP (2σ) respectively. The 

upper midden concentration is bracketed by two pairs of near identical 

radiocarbon determinations (Wk-28270 and Wk-28271 below and Wk-28266 

and Wk-28267 above), suggesting a likely terminus post quem of around 2300 cal 

BP and a likely maximum terminus ante quem of 1400 cal BP. The calibrated date 

range from Wk-29953 and the calibrated date ranges from Wk-28270 and Wk-

28271 are non-overlapping which, together with the intermediate paucity of 

cultural material, is consistent with an interpretation of a break in the Bogi 1 

sequence between the middle and upper midden concentrations.  

Based on the evidence published to date, the upper midden concentration of Bogi 

1 was a well-demarcated dense cultural layer that formed upon an occupied 

surface (David et al. 2012: 85). The Linear Shell-Edge Impressed Tradition 

appears to be a clear in-situ component of this layer, with perhaps some post-

depositional downward movement of some sherds below this occupied surface 

(David et al. 2012: 85-6). An implication is that a ceramic tradition discrete from 
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what preceded it appears in the record following the inferred break in the Bogi 1 

sequence.    

Figure 2.6. Stratigraphy of Square D, Bogi 1. Reproduced from McNiven et al. (2011: Figure 3). 
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Table 2.2. AMS radiocarbon dates (charcoal) for Squares C and D at Bogi 1. Dates calibrated using 
Calib 6.0. Table reproduced from McNiven et al. (2011: Table 1). 

*Median probability of calibrated dates rounded to the nearest 50 years. 

 

Other fieldwork has identified ceramic sites roughly contemporary to the 

Caution Bay Lapita phase that may contribute further to the discussion about the 

validity of a South Papuan Lapita province. Just a few years prior to the Caution 

Bay project, a Lapita-period presence in the region was flagged by McNiven et al. 

(2006), who reported the recovery of 16 red or reddish-brown slipped thin-

walled pottery sherds from Mask Cave, a rock shelter site on Pulu, an islet in the 

western Torres Strait. The oldest pottery at Mask Cave was associated with an 

AMS radiocarbon determination on charcoal (unidentified species) of 2507±42 

BP (Wk-11904), which calibrated to 2707-2357 cal BP (2σ using Calib 5.0.2; 

McNiven et al. 2006: Table 1). A petrographic analysis of three of the sherds 

strongly supported the idea that the Mask Cave pottery was locally 

manufactured (McNiven et al. 2006: 66).  
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Negishi and Ono (2009) reported undecorated pottery present at the 

Kasasinabwana shell midden site, on Wari Island in the southern Massim. Two 

associated radiocarbon dates on shell (Tridacna sp.) of 2921±36 BP (Wk-25604) 

and 2726±38 BP (Wk-25605), calibrated to 2790-2570 cal BP and 2598-2324 cal 

BP respectively (2σ using OxCal 4.1.1 with Marine 04; Negishi & Ono 2009: Table 

1). This is the earliest evidence from excavation for human occupation in the 

Massim.6 If the date associations are secure, they are almost certainly indicative 

of Lapita occupation (c.f. Shaw 2014: 445, 2016: 115).  

Further work in the Gulf of Papua has resulted in the excavation of five dentate 

stamped pottery sherds at the Hopo site (OJS) east of the Vailala River, 230km 

northwest of Caution Bay (Skelly et al. 2014). An associated AMS radiocarbon 

date on charcoal (unidentified species) of 2539±25 BP (Wk-30795) calibrated to 

2745-2499 cal BP (2σ with OxCal 4.2 (IntCal09 curve); Skelly et al. 2014: Table 

2). The validity of this date is supported by the presence of decorative 

conventions on those five sherds that at present are known along the Papuan 

South Coast only from contemporaneous Lapita period deposits at Caution Bay 

(Skelly et al. 2014: 478).  

Another possibly relevant find is of waterworn pottery sherds on Lizard Island, 

off the northeast coast of Australia, which appear to be of local origin (Tochilin et 

al. 2012). However, exactly where these finds fit in the growing regional picture 

remains conjecture until dates are available. 

 
 
 
 
 
 
 
 

                                                        
6 Several	‘surface	finds’	of	artefact	types	known	to	be associated with earlier occupation 
on the New Guinea mainland (e.g. waisted stone blades, stemmed obsidian tools, and 
stone pestles and mortars) suggests much earlier dates are likely to come out of the 
Massim in the future (see Shaw 2016).    
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Early Papuan Pottery (EPP) Phase 

For four decades prior to the Caution Bay project, the earliest undisputed 

evidence of pottery on the main island of New Guinea was from the Papuan 

South Coast. Excavations undertaken in 1969 at Oposisi (ADI) on Yule Island by 

Ron Vanderwal (1973, 1978) had produced a ceramic sequence beginning 

around 2000 BP. Pottery recovered from the lowest deposits at the Oposisi site 

(Layer IIC) consist of three main forms – unrestricted bowls, globular	‘cooking’	

pots	with	flat	everted	rims	and	rounded	lips,	and	globular	‘water’	pots	with	

smaller apertures and outcurving rims with flat lips (Figure 2.7; see Chapter 3 

for a discussion of the Oposisi typological sequence).  

A notable characteristic of some of the bowls was the shell impressed decoration 

created using Anadara shell valves (Figure 2.8; also see Vanderwal 1973: Figure 

VI-6, 1978: 420). When this type of decoration was present on rim sherds, a 

single groove round the outside of the rim was always present (e.g. Figure 2.8, 

top and bottom left; Vanderwal 1978: 418). Bowls without shell impression were 

either plain or had a rim groove. A red slip was commonly applied to the bowls 

(Vanderwal 1978: 418). This characteristic of the pottery led to the initial 

adoption	of	the	label	“Red-Slipped”	pottery	tradition	(Bulmer	1969).	This	term	

was subsequently rejected because much of the pottery is not red slipped (Allen 

1972: 95; Bulmer 1999: 545). The similarity of this pottery to the Linear Shell-

Edge Impressed Tradition from Bogi 1 is noted. The bottom left-hand sherd in 

Figure 2.8 is notably very similar to illustrated examples of the Linear Shell-Edge 

Impressed Tradition in David et al. (2012: Figure 6, I). This point will be 

returned to in Chapter 6.  

This pottery was the common base for all of the known second millennium BP 

ceramic sequences along the Papuan South Coast (Irwin 1991: 506). 

Summerhayes and Allen (2007: 100) proposed the term Early Papuan Pottery 

(EPP) to replace the range of previous terms applied to these sequences. 

Although EPP is perhaps no longer an appropriate term to use given the 

discovery of earlier pottery along the Papuan South Coast, given a lack of 

consensus about replacement terminology it will continue to be used here. 
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Figure 2.7. Vessel forms seen by Vanderwal (1973, 1978) as being in-situ components of Layer IIC at 

Oposisi (ADI). Figure adapted from Bulmer (1999: Figure 2). 

 

 
Figure 2.8. Selected shell impressed sherds collected from Oposisi (ADI) in 2007. Top and bottom 
left: Rim sherd with groove, surface collection. Top right: Body sherd, T6Ext/Spit 6. Bottom right: 

Body sherd, T1A/Spit 14. 
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As with Lapita sites, a range of additional artefacts were found in Layer IIC at 

Oposisi – adzes of similar trapezoidal and triangular cross-section forms as adzes 

from the Lapita toolkit, perforated clay discs, and a wide range of shell and bone 

artefacts (Vanderwal	1978).	Aspects	of	this	‘Oposisi	Complex’	of	artefacts	were	

present in the earliest levels of a number of sites along the Papuan South Coast 

that are thought to have been established around the same time (Summerhayes 

& Allen 2007). 

Similarities between the material culture of the Papuan South Coast at this time 

and Lapita led the earliest researchers in the region to agree on a likely ultimate 

origin in Lapita (e.g. Allen 1972: 123; Bulmer 1971: 56; Egloff 1979: 113; 

Vanderwal 1973: 234). However, in the absence of unambiguous evidence for 

Lapita settlement, a “Lapita	pottery	fence” remained across the sea south of New 

Britain (Bulmer 1999: 543) and the appearance of ceramics along the Papuan 

South Coast was generally thought to indicate a later post-Lapita incursion and 

colonisation by Austronesian-speaking populations (Allen 1977a: 391). 

Also similar to Lapita, the EPP phase is a period of time characterised by the 

interconnectedness of widely dispersed communities along the Papuan South 

Coast, albeit changing over time as evidenced archaeologically by some inter-

regional divergence of ceramic traditions and changing obsidian and chert 

procurement patterns (Allen et al. 2011). Beginning around 1200 cal BP, there is 

a	‘final	disruption’	of	EPP	interaction networks, evidenced by localised changes 

to ceramic types that show little continuity with earlier EPP sequences and 

significant differences from each other, as well as further changes to obsidian 

and chert procurement (Allen et al. 2011; Summerhayes & Allen 2007; Sutton et 

al. 2015). An up-to-date summary of archaeological research into the EPP phase 

follows. This information will provide a context for the interpretation of the 

results of the present study. 
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EPP Settlement Patterns 

EPP sites are predominately coastal, usually on beach terraces or on small 

islands situated offshore of larger landmasses (Summerhayes & Allen 2007: 

102). One apparent exception to this general rule is Nebira Hill, the location of a 

complex of sites, including Nebira 4 (ACL) at its northern base (Allen 1972), 

which is located some 15km inland of the present coast (Summerhayes & Allen 

2007: 102). Allen (1972: 93) notes, however, that when the site was first 

occupied around 2000 years ago Nebira Hill may have been located much closer 

to the coast than it is today. Given that significant changes to the coastline 

resulting from progradation have taken place elsewhere along the Papuan South 

Coast over the past few centuries (Skelly et al. 2010, 2014; Swadling et al. 1977: 

56; also see Chapter 3) this would not be surprising.  

EPP Subsistence Economy 

The EPP subsistence economy reflects the predominately coastal orientation of 

settlements, with a typical emphasis on marine resources, supplemented by 

terrestrial hunting and gathering, and probably horticulture (Allen 1972: 116-

20; Irwin 1985: 224-39; Summerhayes & Allen 2007: 104-5; Vanderwal 1973: 

152-63). Of the three main domesticated animals generally associated with the 

Lapita expansion (pig, dog and chicken), chicken (Gallus gallus) is the only one 

which there appears to be no evidence for in the EPP, although it is also the one 

least likely to be found for taphonomic reasons.  

 

Direct evidence for EPP horticulture in the form of residue or phytolith studies is 

not available at present. Horticulture is inferred mainly from the presence of pig 

(Sus scrofa),	a	species	which	is	“intimately	connected	with	horticulture	in	New	

Guinea	economies”	(Vanderwal	1973:	165).	Pig	husbandry	implies	the	

availability of sufficient amounts of domesticated plant foods to feed both pigs 

and people (Green & Anson 2000: 50). However, pig husbandry practices 

throughout	the	islands	actually	vary	“from	very	tight	to	very	loose	

domestication”	and	it	is	not	possible	on	osteological	evidence	alone	to	determine 

whether or not pigs are from feral populations (Vanderwal 1973: 154). Age 

distribution studies such as those carried out for Watom by Smith (2000) might 
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provide further support for pig husbandry if applied to EPP faunal bone 

assemblages.  

Ceramic Production 

Like Lapita pottery, EPP is a handmade and low fired earthenware. 

Physicochemical analyses support a conclusion that the pottery was mostly 

manufactured locally in the Port Moresby, Yule Island and Amazon Bay regions 

(Bickler 1997; Irwin 1985; Summerhayes & Allen 2007; Swadling 1980). Pottery 

found at contemporary sites in the Gulf of Papua, on the other hand, were 

imported from the Yule Island and Port Moresby regions further east (Bickler 

1997; Mackenzie 1980), a situation comparable to that of ethnographic times 

(Allen 1977b).  

Petrographic analysis of archaeological pottery sherds from Papua by Michael 

Worthing (1980; Swadling 1980) revealed the existence of distinct petrographic 

groups. A comparison with samples of clay and beach sands collected from along 

the coast of the Central Province (Port Moresby region) suggested some possible 

locations of raw material sources. As all but a very few EPP sherds that had been 

excavated from sites in the Port Moresby region (Ranvetutu (AFD), Daugo (AAQ), 

Vabukori (AFG) and Papa Salt Pan (AWL)) could be allocated by Worthing to 

possible sources within the region, Swadling (1980: 115) argued for almost 

entirely local production. A problem with this conclusion, however, is that some 

of	Worthing’s	allocations	were made based mainly on the high levels of quartz 

and mica in the samples (Worthing 1980). Quartz and mica are common 

constituents of many beach sands along the Papuan South Coast and their 

presence in high quantities need not be a marker for any particular area 

(Summerhayes & Allen 2007: 111). Furthermore, no samples appear to have 

been collected from the Yule Island region. 

 

Bickler (1997) analysed a sample of EPP pottery recovered from 42 

archaeological sites in the Yule Island, Port Moresby and Papuan Gulf regions 

using X-Ray Fluorescence (XRF) and petrographic techniques. Consistent with 

the	argument	made	by	Swadling	(1980:	115),	the	results	of	Bickler’s analysis 

suggests EPP pottery from sites in the Yule and Port Moresby regions were 
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mostly produced and exchanged within those regions throughout the EPP phase, 

with evidence for a very limited amount of pottery movement between the 

regions early on. Clusters of sherds according to similarity of elemental 

concentrations produced by various clustering algorithms (e.g. Principal 

Components Analysis (PCA) and hierarchical cluster analysis) provided nine 

distinct	‘source	groups’	in	Bickler’s	analysis,	with	the	location	of	production	

(Yule Island or Port Moresby) apparently assumed on the basis of the criterion of 

abundance (Bickler 1997: Table 1). The distinction between Port Moresby and 

Yule Island sources was supported by petrographic analysis, however, with the 

presence of rounded chert in Port Moresby pottery and larger lumps of quartz, 

quartzite and feldspars grains characteristic of Yule Island pottery (Bickler 1997: 

155). The results of a similar analysis by Irwin (1985: 200-9) on pottery from 

EPP sites in the Amazon Bay region, backed up by an analysis of samples from 

two local clay sources, also suggested local production and a degree of 

intraregional exchange.    

 

Most recently, Summerhayes and Allen (2007) employed electron microscopy to 

provide a quantitative elemental characterisation of a sample of 40 EPP sherds 

from the earliest levels at Oposisi, Nebira 4 and Mailu. Groupings based on 

chemical similarity were produced by PCA, with four distinct groupings 

identified. One consisted of all the Mailu samples. Two consisted of only Nebira 4 

samples, but did not contain all the samples from Nebira 4. The last consisted of 

all the Oposisi samples and seven Nebira 4 samples including all the shell 

impressed samples excavated from Nebira 4, stratigraphically the earliest 

decorative style at the two sites. Like the results of Bickler (1997) these results 

are suggestive of local production of most pottery, with a limited amount of 

pottery movement between the Yule Island and Port Moresby regions during 

early occupation (Summerhayes & Allen 2007: 113).  
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Cultural Changes over Time 

Irwin (1991) subdivided the EPP	phase	into	a	‘colonisation	phase’	(c.	2000-1600 

BP) followed by a period of deepening regional isolation (c. 1600-1000 BP). 

Irwin’s	‘colonisation	phase’	is	a	period	during	which	similar pottery was present 

at a number of sites occurring right along the Papuan South Coast. Combined 

with the findings from multiple studies of mainly local manufacture of ceramics, 

one conclusion that presents itself is that of a highly mobile group of producers, 

similar to the situation inferred for the Early Lapita (colonisation) phase in the 

Bismarcks (Summerhayes 2000a). There are indications of the technological 

variability in ceramic production that would be expected from a colonising 

population (Summerhayes & Allen 2007: 115). Summerhayes and Allen (2007: 

112-3) showed that during the early part of the EPP phase, a number of different 

ceramic fabrics (Calcareous, Ferromagnesian and Light) were being 

manufactured at Oposisi, Nebira 4 and Mailu using different local clay sources. 

This fits the production signature of mobile ceramic producers as illustrated in 

Figure 2.3 above.  

As suggested by the name, the period of deepening regional isolation that follows 

this	‘colonisation	phase’	is	characterised	by	the	first	indication	of	regional	

variation in EPP, suggestive of a decrease in the movement of people between 

regions (Irwin 1991: 504). In the Yule Island and Port Moresby regions, single 

rim grooves and shell impressions give way to multiple horizontal body grooves 

and fine incision (Figure 2.9: top left and right; also see Allen 1972: Figure 7, 1-

17; Vanderwal 1973: Figures VI-7 and VI-8). A decorative technique that 

emerges in the late EPP phase at sites in these regions is etching, wherein 

patterns are created by scraping off an applied slip prior to firing (Figure 2.9: 

bottom left and right; also see Allen 1972: Figure 6, 1-8; Vanderwal 1973: Figure 

VI-10). 
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Figure 2.9. Incised and grooved and etched EPP sherds collected from Oposisi (ADI). Top left: Incised 
and grooved rim sherd	from	Vanderwal’s	1969	excavation.	Top	right:	Grooved	rim	sherd,	T1A/Spit	
11 (2007). Bottom left: etched rim sherd, surface collection (2007). Bottom right: Etched rim sherd, 

T1A/Spit 3 (2007). 

 

While the shell impressed decoration at the beginning of the Amazon Bay EPP 

sequence is clearly similar to that further west (Irwin 1985: 87), subsequent 

relationships are more difficult to judge because Irwin did not report in detail 

temporal sequencing of styles within the local EPP tradition. However, it does 

appear that the etched decoration that is a notable feature of late Yule Island and 

Port Moresby EPP is absent here (Irwin 1985: 213). Irwin (1985: Figure 85) also 

lists decorative techniques in his Early phase (EPP) assemblages, e.g. triangular 

punctation and nubbins, that are absent from Yule Island and Port Moresby EPP 

(Allen 2010: 10). 

While changes in pottery decoration over time were initially used to define the 

EPP period, the term has been extended to be more than just pots. Obsidian and 

chert procurement patterns at Oposisi have previously been shown to change 

over the course of the EPP phase (Allen et al. 2011). Despite small sample sizes, 

there appears to be a decrease of Fergusson Island obsidian in Vanderwal’s Zone 

I (Layers IA and IB) relative to the earlier Zone II (Layers IIC, IIB and IIA) at 

Oposisi (Allen et al. 2011: Table 4), suggestive of a reduction in mobility. One 
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plausible interpretation is that there was a shift in obsidian distribution 

mechanisms from direct procurement to largely down-the-line exchange in the 

later EPP, which is analogous to the interpretation of the Bismarck obsidian data 

(Summerhayes 2003).  

Similar to the case in the Bismarcks, the possible reduction of mobility during 

the EPP phase did not equate to a complete cessation of interaction between 

communities. This is particularly notable between the Yule Island and Port 

Moresby regions, where styles have been shown to parallel each other 

throughout the ceramic sequence. Summerhayes (2003: 143) notes that after the 

Early Lapita phase, Lapita communities within the Bismarcks would have still 

needed to continue to interact to survive as social groups, keeping their social 

boundaries well defined, given the presence of previously established 

populations. Given the evidence reviewed in this chapter, the presence of already 

established populations in South Papua cannot be doubted. Summerhayes & 

Allen (2007: 116) have argued that, similar to the elaborate dentate pottery 

decoration of Lapita, the elaborate shell impressed decoration of the early EPP 

phase was an example	of	“costly	signalling”,	a	strategy	of	material	culture	

elaboration employed by colonising populations to promote peaceful relations 

with incumbent groups and maintain social ties between colonising settlements 

(see above). In support of this argument, they noted that their PCA groupings on 

the basis of chemical similarity suggested that all of the shell impressed sherds 

from Nebira 4 had been locally manufactured in the Oposisi area.     

 

Summary 

This review of the relevant archaeology of the Lapita and EPP cultural complexes 

has suggested that, similar to the process of Lapita colonisation of the Bismarck 

Archipelago, the EPP population along the South Papuan Coast was initially 

highly mobile. A notable gap in our present knowledge, however, concerns 

change over time. Are the changes seen in Lapita pottery production patterns 

over time, seen in that context to indicate a reduction in population mobility, also 

apparent during the EPP? While a reduction in population mobility is hinted at 

by the obsidian and chert data at Oposisi, Summerhayes (2003) has previously 
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demonstrated that changes in one type of material culture cannot necessarily be 

inferred from the study of a different type.  

Indications of a highly mobile population and technological experimentation in 

ceramic production during the early EPP phase implies that EPP is a colonising 

population as opposed to a simple continuation of Papuan South Coast Lapita. 

This is further implied by a possible break in the Bogi 1 sequence at Caution Bay 

that is followed by the appearance of ceramics notably similar to the earliest 

EPP. This possibility will be discussed further in Chapter 6, in light of the results 

of the present study. In the next chapter, the focus of this thesis will narrow from 

the entire Papuan South Coast to a more detailed description and history of the 

Oposisi site and immediately surrounding area.  
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Chapter 3  

THE YULE ISLAND CONTEXT 
 

The purpose of this chapter is to place the Oposisi site (PNG National Museum 

and Art Gallery Site Code: ADI) into its regional and historical context. The 

chapter is divided into three sections. The first details the location of the area 

under study and describes the cultural setting, regional geology and climate. An 

understanding of the regional geology will assist with interpretation of the 

present	study’s	pottery	characterisation results. Increased understanding of 

palaeoenvironmental variability during the mid-late Holocene has seen 

environmental change gain popularity as an explanation of system change in 

archaeology in recent times (e.g. Anderson et al. 2006; Berglund 2003; 

deMenocal 2001; Field & Lape 2010; McNiven et al. 2014; Nunn et al. 2007; 

Rowland 1999; Sim & Wallis 2008; Turney & Hobbs 2006; Wilmshurst et al. 

2011). Such explanations have been applied to the Papuan South Coast (e.g. Allen 

2010; Sutton et al. 2015). Consequently, climate is seen as a potentially 

important factor in the reconstruction of the prehistory of the region and is 

discussed briefly here. The second section outlines the previous archaeological 

fieldwork in the area, and how the current investigations fit into the overall 

archaeological strategies of the region. The third section is a discussion of the 

2007 excavation at Oposisi.    

 

Location 

Yule Island sits at the entrance to Hall Sound c. 110km northwest of Port 

Moresby,	at	the	western	end	of	Papua	New	Guinea’s	Central	Province	(Figure	

2.5). Oposisi (ADI) is an EPP phase village site on Yule Island. The site sits at the 

highest point	on	Yule	Island’s	eastern	hill	range	at	c. 125m.a.s.l, at the northwest 

end of a limestone ridge. From this point, there are commanding views over the 

island and the adjacent mainland coast.  
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Cultural Setting 

The present inhabitants of Yule Island and the adjacent mainland coast are the 

Austronesian-speaking Roro people. Roro is the westernmost of the Central 

Papuan (CP) sub-grouping of Oceanic Austronesian languages, spoken by groups 

living along or close to the South Papuan Coast (Pawley 1975: 12; Vanderwal 

1973: 8). Documentary, traditional and archaeological evidence all support the 

view that the ancestors of the Roro had only come to settle in the Yule Island 

area within the last few centuries and only achieved ascendancy there around 

the time of early European contact; prior to this their linguistic cousins the Motu 

(occupants of the coastline around Port Moresby at European contact) had been 

settled on Yule Island (Aitsi 1972; Oram 1981: 215-6; Seligman 1910: 196; 

Swadling et al. 1976: 51; Vanderwal 1973: 9-14). Like the Motu, who were 

“renowned”	ceramicists	(Allen	1977b:	429),	the	Roro	also	produced	pottery.	

Informants state that the Roro learnt the skill of pottery production from the 

Motu (Seligman 1910: 204; Vanderwal 1973: 20). 

Climate 

The size and topography of the island of New Guinea is sufficient to produce 

significant local variations in climate. The predominate wind systems along the 

Papuan South Coast are the NW summer monsoon winds from December to 

April, which bring the heaviest rainfall, and the SE trade-winds from June to 

October which bring drier conditions (Fitzpatrick 1965: 83). The generally 

parallel alignment of the coast and ranges with these winds in the Yule Island 

and	Port	Moresby	regions	acts	to	create	a	“rain-shadow”	effect	and consequently 

these regions receive less rainfall overall than adjacent areas (Fitzpatrick 1965: 

84-5).  

The coastal climates of the Yule Island and Port Moresby regions are similar 

enough to be considered as that of a single region. Annual rainfalls of less than 

1000ml are unknown outside of this region (McAlpine et al. 1983: 2). The 

region’s flora ranges from subtropical to temperate, with large areas of savannah 

grassland, in stark contrast to the tropical rainforests found elsewhere along the 

coast (Allen 1977b: 421). 
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Mean rainfall and temperature data for Port Moresby over a 35-year period 

(1973-2007) is presented in Table 3.1. This data shows that the bulk of the 

rainfall occurs during the summer monsoonal months. During these months 

mean weekly rainfall generally exceeds evaporation, but for the remainder of the 

year the reverse is the case (McAlpine et al. 1983: 135, Figure 8.1), resulting in 

the	regular	occurrence	of	drought	conditions	“of such a nature as to severely 

limit the potential for agricultural production without irrigation” (McAlpine et al. 

1983, 137).  

Recent explanations of prehistoric system change in the Port Moresby region 

have noted that these prevailing conditions would have left regional subsistence 

economies highly susceptible to climatic fluctuations, such as those brought 

about by the El Niño-Southern Oscillation (ENSO) phenomenon (Allen 2010: 12; 

Sutton et al. 2015: 354). El Niño events are associated with reduced sea-surface 

temperature (SST) and lower rainfall in the western Pacific and higher than 

normal SST and rainfall in the eastern Pacific (Chappell & Grove 2000). 

The temperature characteristics of the Port Moresby area presented in Table 3.1 

can be considered generally representative of the entire Yule Island-Port 

Moresby coastal lowlands (Fitzpatrick 1965: 90-1). Similar temperature ranges 

were reported for the period 1954-1960 (Fitzpatrick 1965: Table 12). Mean 

temperatures are relatively constant throughout the year. This lack of variation 

can be attributed to sea breeze effects (Fitzpatrick 1965: 91). 

The similarity of the Yule Island and Port Moresby region climates is further 

demonstrated by a cultural parallel between the two regions at the time of 

European contact, namely the reliance of the Roro and Motu on trade 

relationships given their precarious ecological niches. Similar to the situation in 

the Port Moresby region to the east (Allen 1977b), the Roro were maintained in 

part by the exchange of fish and shellfish for garden produce with their inland 

neighbours the Mekeo7 (Seligman 1910: 204; Swadling et al. 1976: 55; 

Vanderwal 1973: 21-2). Furthermore, Seligman (1910: 204) notes that in  

                                                        
7 Swadling et al. (1977: 55) note that although this exchange continues, today the people 
on Yule Island can survive quite adequately on store bought goods.  
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Table 3.1. Mean rainfall and temperature data for Port Moresby for the period 1973-2007. Source: http://www.worldweather.org/en/city.html?cityId=1246              
(Last Accessed 07/12/15). 

 

 

 

 

        

      

 

 

*Mean number of days with at least 0.1mm of rain 

 

 

 Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec. 
Mean Rainfall (mm) 
 

192.2 140.6 189.8 105.2 56.2 21.6 13.8 12 14.4 15.2 40 97.8 

Mean Rain Days* 
 

18 16 18 11 9 6 4 4 5 5 6 12 

Mean Daily Minimum 
Temperature (°C) 
 

23.7 23.5 23.4 23.5 23.5 23.1 22.4 22.6 23.2 23.5 23.6 23.7 

Mean Daily Maximum 
Temperature (°C) 
 

32.1 31.6 31.4 31.3 31 30.3 29.9 30.3 31 32 32.5 32.4 

http://www.worldweather.org/en/city.html?cityId=1246
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addition to pottery production the Roro learnt from the Motu to build lakatoi, 

and that an annual trading voyage similar to the hiri from the Port Moresby 

region (Allen 1977b) was undertaken from Yule Island to Toaripi in the Papuan 

Gulf. Although annual voyages to the Gulf in traditional lakatoi ceased after 1938, 

Vanderwal (1973: 22-3) reports that the day before his arrival on Yule Island in 

November 1969 a motorised schooner loaded with pots to trade for sago had 

departed for the Gulf following a particularly severe drought that year. 

Geology and Geomorphology 

The island of New Guinea is evolving within the obliquely converging Australian 

and Pacific plate boundary zone (Baldwin et al. 2012: 496). The Yule Island-Port 

Moresby region is located within the New Guinea Mobile Belt that covers the 

Highlands region and most of the southeastern Papuan peninsula (i.e.	“the	spine	

of	mainland	Papua	New	Guinea”,	Dow	1974: 4). The New Guinea Mobile Belt has 

borne the brunt of the collision between the plates, which has resulted in an 

intensely folded and faulted zone of complex geology (Dow 1974: 4). Yule Island 

is composed largely of limestone and calcareous sandstone of late Miocene to 

Pleistocene age (Figure 3.1). The geology of the mainland opposite is more 

diverse, and includes intrusive (e.g. gabbro, diorite), volcanic (e.g. basalt, 

andesite), sedimentary (e.g. limestone, greywacke, sandstone) and metamorphic 

(mainly metasedimentary, e.g. quartzite) lithologies (Figure 3.1; Brown 1977; 

Dow 1974).  

 

A number of river systems traverse this geologically diverse landscape, including 

the local Angabunga system (Figure 3.1). As a result of the mixing of detritus 

from such diverse sources within these systems, temper sands sourced from 

mainland river systems and beaches along the Papuan South Coast can be 

expected to be much more mineralogically heterogeneous than temper sands 

sourced from geologically restricted smaller islands, such as Yule Island 

(Dickinson 1998: 264).   

 

Recent Holocene alluvial deposits carried down river from further inland have 

produced the surrounding Angabunga plains (Figure 3.1; Swadling et al. 1976: 
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56). Figure 3.1 identifies the locations of the prehistoric sites in the region that 

were recorded by Vanderwal (1973) during his survey of the region in 1969-70. 

The location of the mainland sites to the north of Yule Island supports the 

conclusion that these plains have been laid down within the last few hundred 

years. EPP types were found at all of these sites with the exception of Hihiro 

where Urourina type ceramics were found, which suggests use of the site 

postdates	the	‘Papuan	Hiccup’	(c.	1200-800 cal BP; see below). All are located 

upon a sedimentary rock formation of Pliocene age that was in probability an 

island separated from the mainland 2000-1000 years ago (Figure 3.1). Roro 

traditions concur that there were once other islands in Hall Sound and that the 

land has been progressively building out (Swadling et al. 1976: 56).  

 

Clay suitable for pottery manufacture is noted by Vanderwal (1973: 20-1) as 

being locally available along the mainland coast and from at least two sources on 

Yule Island itself, at least one of which was still utilized. When describing pottery 

manufacture, Vanderwal (1973: 21) notes the wetting of the clay with fresh 

water and mixing with a beach sand temper.
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Figure 3.1. Geology of Yule Island and the surrounding mainland adapted from Brown (1978), showing locations of prehistoric sites recorded by Vanderwal (1973). 



 46 

Previous Archaeological Research In The Yule Island Region 

For his PhD, Ron Vanderwal spent twelve months in 1969/70 conducting an 

extensive archaeological survey of Yule Island and the adjacent mainland 

coastline (Vanderwal 1973). Thirteen prehistoric sites were located during the 

survey (Figure 3.1). Of these sites, only Kukuba Cave had been previously known 

(White 1965: 334, 1967: 23-4). Five of the sites (Oposisi, Urourina, Sirirou, Abe 

and Kukuba Cave) were excavated. Surface collections were made at the other 

eight sites. 

Excavations at Oposisi (ADI) on Yule Island produced a pottery sequence 

spanning the entire EPP phase (c. 2200-1200 cal BP). Ten of the other located 

sites contained some part of the EPP sequence; the indications are of shorter-

term occupation. The two exceptions were Urourina and Hihiro. Excavations at 

Urourina produced stylistically different pottery, notably distinctive shell 

impressed	‘herringbone’	bowl	decoration	(Vanderwal	1973:	Figure	VI-12, no.7), 

and a near basal radiocarbon date on unidentified charcoal of 720±105 BP (ANU-

730), which calibrates to 905-525 cal BP at 2σ (OxCal 4.2 after Bronk Ramsey 

2009 using the IntCal13 curve; Reimer et al. 2013). This dating is probably 

secure, given that Allen (2010: 9) notes the presence of the same distinctive bowl 

decoration in the lowest layers on Motupore Island (first occupied c. 800 cal BP), 

in Bootless Bay to the east of Port Moresby. As noted above, Urourina style 

ceramics were also found at the mainland site of Hihiro.8. 

Vanderwal’s	Oposisi	Excavation	(1969) 

A number of trenches and test pits (a total area of 30m2) were opened up 

downhill from the top of the ridge (Figure 3.2). The major excavation was Trench 

1 (T1), opened at the NE foot of the hill. Deposits from this trench spanned the 

full sequence of the EPP phase. Excavations further up the hill (T6 and T3) failed 

to reproduce this result. A planned excavation of a single long trench up the 

slope of the hill from T1 and incorporating T3 and T6 was precluded by lack of 

time (Vanderwal 1973: 28). 

                                                        
8Sherds from Urourina-style pots were also found in the upper deposits at Kukuba Cave 
(Vanderwal 1973: 193), indicating that at least intermittent use of the cave continued 
beyond the Papuan Hiccup. 
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Figure 3.2. Map of the Oposisi site (ADI), showing	locations	of	Vanderwal’s	(1973)	excavations	

(black) and the 2007 column samples (red). Figure adapted from Vanderwal (1973: Figure IV-3). 
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Stratigraphy of T1   

T1 was initially divided into two zones. Fairly unconsolidated lighter soils with 

high shell content (Zone I) were easily distinguished from darker and more 

compact soils below (Zone II). Further definition of the stratigraphy of T1 

resulted in five proposed stratigraphic layers (Figure 3.3; Vanderwal 1973: 30).  

 

 
Figure 3.3 Section drawings of the stratigraphy at Oposisi (ADI). Figure adapted from Vanderwal 

(1973: Figure IV-4). 

Layer IA was a thick conglomeration of darker soils with underlying strata of 

amorphous lenses of soil and shell. Vanderwal (1973: 30, 33) concluded that this 

layer had been either grossly disturbed or consisted of deposits that had eroded 

down from further up the hill after general abandonment of the site. It was 

suggested that continuous pitching of cultural refuse down the hill from the main 

area of occupation at the top of the ridge had maintained the integrity of the 

layers below (Vanderwal 1973: 32-3). Layer IB consisted of denser deposits of 

shell in an unconsolidated soil matrix. An abrupt change occurred between 

Layers IB and IIA. Layer IIA consisted of much more heavily compacted dark 

grey	soil.	There	was	“a	very	slight”	change	in	the	colour	of	soil	between	Layers	

IIA and IIB, and the soil in the lower strata was finer (Vanderwal 1973: 30). The 
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soil in Layer IIC, in contrast, was a distinctly lighter grey. A thin layer, composed 

of very finely powdered soils and the crushed bone of small animals, was 

reported to occur between Layers IIB and IIC. Its presence led Vanderwal (1973: 

33) to suggest a hiatus in time between the deposition of IIB and IIC, and 

therefore a hiatus in occupation at that point in the sequence.  

Radiocarbon Chronology 

Vanderwal’s	(1973)	radiocarbon	sequence	has	proved	to	be	the	most	influential 

for the prehistory of the Papuan South Coast. The six dates from Oposisi are 

shown in Table 3.2. All samples were unidentified charcoal. 

 
Table 3.2. Radiocarbon dates from the 1969 excavation of Oposisi (ADI; Vanderwal 1973). OxCal 4.2 
calibration after Bronk Ramsey 2009 using the IntCal13 curve (Reimer et al. 2013)  

Layer Lab Code C14 date 

(BP) 

Trench/ 

square/spit 

OxCal calibration at 

2σ (cal BP)  

IB ANU-725 1180±200 T1/11/5 1520 - 705 

IIA ANU-726 940±180 T1/11/9A 1260 - 560 

IIB ANU-727 1920±180 T6/2/4 2330 - 1420 

IIC ANU-729 1530±160 T6/2/6 1825 - 1090 

IIC ANU-728 1600±210 T6/2/7 1995 - 1075 

IIC ANU-425 1890±305 T1/7/14 2705 - 1280 

 

Based	on	this	sequence,	Vanderwal	(1973:	50)	argued	for	“an	original	settlement	

at	about	2000BP,	or	perhaps	slightly	earlier”	and	that	occupation	at	the	site 

spanned	“not	more	than	about	1000	years	of	prehistory”.	As	he	suspected	that	

Layer IA was re-deposited no samples from this layer were submitted for dating 

(Vanderwal 1973: 50).  

 

As Table 3.2 shows, however, there are some problems with the radiocarbon 

sequence that was obtained from the supposedly depositionally secure layers, 

with stratigraphic reversals possibly indicating further site disturbance, sample 

contamination or possible excavator error in attributing context to sample ANU-

726 (Vanderwal 1973: 49).  
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Little statistical difference exists between the four dates from Layers IIB and IIC. 

All of these overlap at two standard deviations and those dates from IIC overlap 

at one standard deviation (Allen et al. 2011: 71). Of course, stratigraphically 

ANU-727 was expected to date later than the samples from IIC, but Vanderwal 

(1973: 49) suggested that the submitted sample might have been genuinely 

older material secondarily deposited. It is clear that the middle and late 

sequence at Oposisi was not well dated, a fact acknowledged by Vanderwal 

(1973: 50). 

 

Despite these problems,	Vanderwal’s	(1973)	radiocarbon	chronology	was	widely	

accepted by other researchers working on the Papuan South Coast. Allen (1972: 

99) reported three radiocarbon dates from Nebira 4. On the basis of the Oposisi 

radiocarbon sequence, a date of 3340±160 BP (GaK-2990) from level 14 was 

rejected in favour of a date of 1760±90 BP (I-5796) for the same level (Allen 

1972: 120)9. Bulmer (1978) rejected a date of 865±140 BP (I-6863) from Layer 

2b (the deepest stratum) at Taurama (AJA) on the basis that the date comes from 

a level containing ceramics reminiscent of the early part of the Oposisi sequence. 

When assessing his own radiocarbon date from an apparently early context at 

Mailu 01 (ANU-1229; 1900±70 BP), Irwin (1985: 87) notes that similar pottery 

from Oposisi is of comparable age. When choosing between Sandra	Bowdler’s	

basal date of 1850±95 BP from Emo (OAC; formerly Samoa) in the Kikori River 

region and his own date, taken from the same level, of 2430±370 BP from the 

same site (both on unidentified charcoal), Rhoads (1983: 98-9) concludes that 

Bowdler’s	date	is	the	better	approximation	of	the	earliest	date	of	site	

occupation10. This conclusion appears to also be influenced by a comparison of 

the pottery from Emo and Oposisi (Rhoads 1983: 99).   

                                                        
9Allen (1972: 120) could not give an archaeological reason for this dating discrepancy. 
The	dates	were	obtained	on	halves	of	a	single	sample	of	charcoal	“collected	at the same 
time and in the same manner and dispatched in identical fashion to both laboratories” 
(Allen 1972: 120). The discrepancy can now be attributed to laboratory error; a number 
of other early series dates obtained from the Gakushuin (GaK) radiocarbon dating 
laboratory in Japan are also considered highly suspect (Spriggs 1989: 604). 
10 Emo (OAC) has recently been re-dated using AMS radiocarbon dating (David et al. 
2010).	Bowdler’s basal date of 1850±95 BP (I-6153) was confirmed by two basal and 
practically identical AMS radiocarbon dates on charcoal samples of 1864±33 BP (Wk-
23056) and 1860±30 BP (Wk-23057; David et al. 2010: Table 1). 
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Ceramic Type Sequence 

Vanderwal (1973) proposed a ceramic type sequence for the Yule Island region. 

This sequence remains the only detailed sequence available at present for the 

EPP phase. Eighteen ceramic types were proposed on the basis of vessel form 

and decoration (Table 3.3). Seventeen of these types were present at Oposisi, 

where they became chronostratigraphic markers. The Yule Island pottery types 

essentially consisted of four major vessel forms – unrestricted bowls, restricted 

bowls,	globular	bodied	“cooking”	pots	and	globular	bodied	“water”	pots	(Table 

3.3). Briefly, if the orifice (mouth opening) diameter of a bowl is less than its 

maximum diameter, it is herein referred to as a restricted bowl (Rice 1987: 212). 

If not, it is an unrestricted bowl. Vanderwal (1973: 71-2) divided the pots with 

globular bodies and everted rims into two groups according to the relative 

orifice diameter. Pots with smaller orifices (mean orifice radius 3.5-3.7cm) were 

called water vessels. Pots with larger orifices (mean orifice radius ≥	7.7cm) were 

called cooking vessels. This division was made on the basis of analogy with the 

modern ethnographic pottery industry (Vanderwal 1973: 72). 

Vanderwal (1973: Figure VI-5) defined five decorative styles that he considered 

to be chronostratigraphic markers (Table 3.3).	Vanderwal’s	decorative	style	1,	

argued to be an in-situ component only of Layer IIC at Oposisi, consisted of the 

shell impressed designs created using Anadara valves that were discussed in 

Chapter 2. Decorative styles 2, 3 and 4, attributed by Vanderwal to Layers IIB, IIA 

and IB, consisted of temporally significant groupings of incised motifs (see Table 

3.3 and Figure 3.4). The fifth decorative style, wherein etched patterns are 

created by scraping off an applied slip prior to firing, is restricted to Layer IA at 

Oposisi (see Table 3.3 and Figure 3.4).
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Table 3.3.	Vanderwal’s	(1973)	ceramic	type	sequence	for	the	Yule	Island	region. Adapted from Vanderwal (1973: Table VI-9). 

TYPE STRATIGRAPHIC 
OCCURRENCE 
AT OPOSISI (ADI) 

VESSEL 
FORM 

DIAGNOSTIC 
DECORATIVE 
TECHNIQUES 

DECORATIVE  
STYLE 

OBSERVED MOTIFS (see Figure 3.4)  
 

A IIC Unrestricted Bowl  Shell Impression;  
Rim Grooving 

1  

B IIC ‘Cooking’	Pot    
C IIC ‘Water’	Pot    
 
D 

 
IIB 

 
Restricted Bowl 

   

E 
 

IIB 
 

Restricted Bowl 
 

Incision 2 
 

27-36 

F IIB ‘Water’	Pot Incision 2 27, 28, 32, 34 
G NOT PRESENT AT ADI Restricted Bowl  Incision; 

Body Grooving 
2 28, 30-32, 35 

H IIB, IIA ‘Cooking’	Pot;     
J IIB, IIA, IB ‘Water’	Pot    
K IIA Restricted Bowl Incision; 

Body Grooving 
 
3 

 
19, 20b-23, 24b-27 

L IIA ‘Water’	Pot Incision 3 21b, 23, 25-27 
M IIA Unrestricted Bowl Body Grooving   
N IIA 

 
Unrestricted Bowl  Incision; 

Body Grooving 
3 
 

17, 20b-24b, 26, 27, 30, 32 
 
 

P IIA, IB Unrestricted Bowl     
R 
 

IB 
 

Unrestricted Bowl Incision 4 12-21a; 24a, 27 

S IB ‘Cooking’	Pot Incision 4 12, 13, 15, 17-19, 21a, 24a, 27 
T IA ‘Cooking’	Pot Etching 5 4, 5, 7, 8; etched version of 27 
W IA Restricted Bowl Etching 5 1-11; etched versions of 19 & 27 
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Figure 3.4.	Motifs	from	Vanderwal’s	decorative	styles	2–5. From Vanderwal (1973: Figure VI-5). 
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The excavated assemblage from Abe (AOD) appeared to be largely a mixture of 

elements from Oposisi Layers IIB and IIA, but also contained a pottery type not 

present at Oposisi (Vanderwal 1973: 170). Type G pottery combined diagnostic 

attributes of IIB’s	Type	E	pottery	(i.e.	restricted	bowl;	Vanderwal’s	decorative	

style 2) with a common attribute of IIA pottery types (multiple grooves around 

the body). Vanderwal (1973: 187) suggested that the body grooving of pots was 

a local innovation at Abe that soon spread throughout the region as potters 

continued to move between settlements. A radiocarbon date on unidentified 

charcoal from Abe of 1560±85 BP (ANU-731), or 1685-1300 cal BP at 2σ (OxCal 

4.2 after Bronk Ramsey 2009 using the IntCal13 curve; Reimer et al. 2013), was 

consistent with Vanderwal’s placement of Abe within the Oposisi sequence 

based on his pottery types alone. 

To recap, Vanderwal (1973) considered his pottery types to be 

chronostratigraphic markers. It is readily apparent, however, that there is some 

discrepancy between the actual distribution of vessel forms and decorative 

elements across layers at Oposisi (see Vanderwal 1973: Figure VI-3, Table VI-7) 

and	Vanderwal’s	final	chronostratigraphic	groupings	(see	Vanderwal	1973:	

Table VI-10).	Vanderwal	(1973:	97)	attributes	this	discrepancy	to	“artifact	[sic]	

migration and excavation	error.”	Critics	of	Vanderwal’s	typological	sequence	

have suggested that it artificially restricts the stratigraphic distribution of some 

vessel forms and decorative elements (e.g. Bulmer 1999: 553; Rhoads 1980: 134-

9; Swadling et al. 1977: 63-4). 

Swadling et al. (1977: 63-4) note that: 

The use of typological groupings based on highly abstracted central tendencies in 

ascertaining	ceramic	continuity	can	smother	…	evidence	for	continuity.	The	final	

typological groupings devised by Vanderwal are clearly an invaluable tool for 

establishing the relative age of surface collections, but appear to be too abstracted to 

determine the presence of gradual, merging change. 

One example of where evidence for continuity may have been smothered 

concerns the transition between Layers IIC and IIB at Oposisi. As already noted, 

Vanderwal (1973: 33) suggested a hiatus in occupation had occurred at that 
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point in the sequence. Apparent material culture differences between Layer IIC 

and those above were taken as evidence that the occupants of Oposisi prior to 

this hiatus were culturally distinct from subsequent occupants (Vanderwal 1973: 

196).	The	‘Oposisi	culture’	of	his	‘Initial	Ceramic	Phase’	(IIC)	was	particularly	

notable for the pottery decorated with shell impressions and a strikingly richer 

range of shell and bone artefacts than is apparent from subsequent occupation 

(Vanderwal 1973: 196). In seeming support of his argument for cultural 

replacement	at	Oposisi,	Vanderwal’s	(1973)	final	typological	sequence	neatly	

places the Type B cooking pot into Layer IIC and the Type H cooking pot into 

Layers IIB and IIA (Table 3.3). Despite both being classed as cooking pots, the 

rim forms and finishes of both vessel types are distinct. As noted in Chapter 2, 

Type B vessels have flat everted rims (see Figure 2.7 for an illustration). Type H 

vessels have outcurving rims similar to those of Type C (Figure 2.7), but with 

rounded lips. Notably, there were 20 sherds of Type H present in Layer IIC, 

alongside 304 of Type B and just 25 of the in-situ Type C (Vanderwal 1973: Table 

VI-7). Bulmer (1999: 553) has argued that the Type H cooking pot is a valid in 

situ component	of	Layer	IIC	at	Oposisi,	and	that	Vanderwal’s	(1973:	97)	

attribution of the presence of 20 sherds in Layer IIC to artefact migration or 

excavation	error	was	“unduly	cautious”.	Bulmer	(1999:	553)	points	to	the	

presence of similar pots in the roughly contemporaneous earliest deposits from 

sites in the Port Moresby and Amazon Bay regions. There were also 21 sherds of 

Type B present in Layer IIB (Vanderwal 1973: Table VI-7). This reinterpretation 

is more indicative of cultural continuity and gradual, merging change than of 

cultural	discontinuity	or	replacement.	Vanderwal’s	(1973:	196)	argument	for	

cultural replacement suffered a further blow when re-excavation of the site in 

2007 failed to confirm the stratigraphic break between Layers IIC and IIB (Allen 

2010: 7; see below). 
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A new phase of interest in the EPP 

Vanderwal’s	work	remained	the	stand-alone data for the Yule Island region for 

almost 40 years. As mentioned in Chapter 2, McNiven et al. (2006) reported the 

recovery of several thin-walled, red slipped pottery sherds of apparent local 

manufacture from the Mask Cave rock shelter on Pulu, an islet in the western 

Torres Strait - the oldest of which were dated by association to 2707-2357 cal 

BP. McNiven et al. (2006: 68, 71) proposed that the Mask Cave potters came from 

pottery manufacturing communities along the Papuan South Coast. A problem 

with this interpretation was that the earliest known pottery along that coast was 

at the time only about 2000 years old. Invoking the technical limitations of pre-

AMS radiocarbon dating and the small number of dates obtained by the original 

excavators, McNiven et al. (2006) proceeded to argue that >2000-year-old 

pottery at a number of the pottery-using sites along the Papuan South Coast 

previously dated to 2000 years ago or younger could not be discounted on the 

available evidence. At Oposisi, the calibrated range for Vanderwal’s	two	earliest	

dates - ANU-425 and ANU-727 are 2705-1280 cal BP and 2330-1420 cal BP 

respectively (Table 3.2), which is consistent with the view that the oldest 

excavated cultural materials at Oposisi may be significantly more than 2000 

years old. As was noted earlier in this chapter, Vanderwal’s	radiocarbon	

sequence has proved to be the most influential for the prehistory of the Papuan 

South Coast, being widely accepted by other researchers when assessing 

chronology at other EPP sites. McNiven et al. (2006: 70) also noted that below 

the earliest accepted dates from other key EPP sites such as Mailu (ANU-1229; 

1900±70 BP) and Nebira 4 (I-5796; 1760±90 BP) was between an additional 20-

45cm of undated deposits, including ceramics. Thus McNiven et al. (2006: 70) 

concluded that:  

Existing data can neither confirm the hypothesis for <2000 year antiquity [for the 

earliest pottery deposits of the Papuan South Coast] nor deny the possibility of a 

2000-2600 year antiquity as suggested in this paper. The hypothesis for a 2000-2600 

year old antiquity for southern Papuan red-slipped wares can only be rejected if 

future (re)dating of basal pottery assemblages at sites such as Nebira 4 and Samoa 

produces dates of <2000 years ago. 
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In 2007, Glenn Summerhayes, Jim Allen, Herman Mandui and Matt Leavesley, in 

company with students from the University of Papua New Guinea, returned to 

Oposisi. One of the aims of the trip was to take new dating samples from the site 

to refine the chronology of the EPP phase (Allen et al. 2011: 70). This was not 

only to test the McNiven et al. (2006) hypothesis of possible 2600-year-old 

occupation at the site, but also to refine the chronology of the middle and late 

part of the Oposisi sequence, which, as noted earlier, was not well dated. Another 

aim of the trip was to collect new ceramic samples for chemical and fabric 

analyses to expand the Summerhayes and Allen (2007) Papuan pottery 

production study referred to in Chapter 2 (Allen et al. 2011: 70). As concluded in 

Chapter 2, an important gap in our knowledge of EPP society could be filled by a 

physicochemical study comparing early and late EPP type ceramics. As Oposisi 

had produced a pottery sequence spanning the entire EPP phase in 1969, it was 

an ideal candidate for re-excavation.  

 

The 2007 Excavations At Oposisi 

The team arrived on Yule Island on the 20th of May, and, after meeting with local 

community leaders at the nearby village of Siria, was taken to Oposisi by a local 

guide.	Vanderwal’s	excavation	pits	were	relocated	amongst	heavy	regrowth	

forest. They had not been backfilled, and the walls were badly eroded, so the 

sections had to be cleaned up before two small column samples were removed. 

The following details about the column samples have previously been published 

in Allen et al. (2011).   

T1/A 

T1/A began as a 50cm by 100cm cut into the tidied-up	south	face	of	Vanderwal’s	

square 11 in T1 (Figures 3.2 & 3.5). Due to a shortage of time, the sample was 

reduced to a 50cm by 50cm square at the beginning of Spit 7, where a 

stratigraphic break was apparent (Figure 3.5). Ten centimetre deep spits were 

employed throughout. The excavation was continued to Spit 16, and a depth of c. 

160cm straight onto broken limestone above bedrock.   
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T6/Ext 

T6/Ext	was	a	25cm	by	25cm	square	cut	into	the	western	wall	of	Vanderwal’s	T6,	

c. 10m west of the T1/A excavation (Figure 3.2). As with T1/A, 10cm deep spits 

were employed at the beginning, but in Spit 6 this was reduced to 5cm, and in 

Spits 7-10 to 3cm. The intention was to achieve better resolution for dating 

purposes. Thus T6/Ext was c. 67cm deep before hitting bedrock.  

 
Table 3.4. Correlation of the spits used in the 2007 Oposisi (ADI) excavation	 with	 Vanderwal’s	
(1973) original stratigraphic layers.  

Vanderwal 
(1973) Layer 

2007 Spits 
(Square T/1A) 

2007 Spits 
(Square T6/Ext) 

Matrix Description  

IA 1-3  Lensed soils and shells 
IB 4-6  Lensed shells 
IIA 7-11  Coarse dark grey 
IIB 12-13 1-4 Fine dark grey 
IIC 

Base 
14-16 5-10 Light grey 

Coral limestone 
 

Table 3.4 shows the proposed relationship between the 2007 spits and 

Vanderwal’s	(1973)	layers.	Spits	were	aligned	to	Vanderwal’s	layers	using	two	

separate	approaches.	First,	the	stratigraphy	was	compared	with	Vanderwal’s	

(1973) original stratigraphic descriptions. For T1/A, changes were recorded 

between Spits 3 and 4 and between Spits 6 and 7, thought to correlate with 

Vanderwal’s	division	of	Layers	IA	and	IB	and	the	change	between	the	two	major	

Zones, I and II, respectively (Figure 3.5). Interestingly, no stratigraphic break 

was correlated with Vanderwal’s	division	of	Layers	IIB	and	IIC,	a	blow	to	

Vanderwal’s	(1973)	argument	for	cultural	discontinuity	at	this	point	in	the	

sequence (Allen 2010: 7). Second, the diagnostic (rim and decorated) pottery 

sherds	recovered	were	compared	with	Vanderwal’s	ceramic	style types, which, 

as noted earlier, he saw as chronostratigraphic markers. For T6/Ext, which 

contained only Layer IIB deposits overlying Layer IIC deposits, no clear 

stratigraphic breaks could be identified, so the alignment was based solely on 

examination of the pottery. 
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Table 3.5. Radiocarbon dates from the 2007 excavation of Oposisi (ADI). Calpal calibration after 
Weniger and Jöris (2008). Table reproduced from Allen et al. (2011: Table 3). 

T1/A 
Spit Vanderwal 

Layer 
Waikato 
Sample 
Number 

C14 AMS 
date (BP) 

Laboratory   
calibration at 

2σ (cal BP) 

Calpal 
calibration at 

2σ (cal BP) 
6 IB Wk-21610 1573±33 1540-1390 1554-1382 
7 IIA Wk-21611 1607±33 1560-1410 1632-1387 

10 IIA Wk-21612 1639±30 1620-1480 1622-1418 
13 IIB Wk-21613 1834±30 1870-1700 1822-1666 
15 IIC Wk-21614 2004±30 2010-1880 2042-1890 

  16 IIC Wk-21615 2041±30 2070-1920 2093-1917 

 
 
 

Figure 3.5. Left: Column T1/A being excavated by UPNG students. Photo was taken facing roughly 
south. Right: T1/A with radiocarbon dates overlaid (laboratory calibrations at 2σ, see Table 3.5). 

Photo credit: Glenn Summerhayes. 

 

 

 

Overburden

Top
IA

IB 1540-1390 calBP

IIA 1560-1410 calBP
Zone I & II
Transition

IIA 1620-1489 calBP

IIB 1870-1700 calBP
IIC 2010-1880 calBP
IIC 2070-1920 calBP

T6/EXT 
 6          IIC  Wk-21616   2022±30     2060-1890      2050-1906 
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2007 Radiocarbon Chronology  

Seven new AMS radiocarbon dates were obtained for Oposisi (Table 3.5; Figure 

3.5). These dates have previously been published by Allen et al. (2011). All dated 

samples were charcoal (unidentified species). All dates are in stratigraphic order 

and	suggest	that	Vanderwal’s	estimate	of	a	c. 2000 BP starting date for 

occupation at the site remains accurate. While the chronological resolution of the 

middle layers of the site has been improved by the new AMS dates, Layer IA 

remains undated. It remains uncertain whether in situ deposits of this latest 

phase of occupation, reflected by the presence of the most recent (etched) EPP 

pottery decoration style, are present at Oposisi (Allen et al. 2011: 71). A mixture 

of this and earlier pottery decoration styles were reported to be present in the 

upper	30cm	of	deposit,	which	would	support	Vanderwal’s	(1973)	interpretation	

of a re-deposited Layer IA (Allen et al. 2011: 71).  

   

Summary 

This chapter began with a brief description of the Yule Island region, including 

the cultural setting and the regional climate and geology. The work carried out 

by Ron Vanderwal (1973) in the region was then discussed, with a particular 

focus on his excavations at Oposisi. Finally, the resampling of Oposisi in 2007 

(Allen et al.	2011)	was	also	discussed.	Vanderwal’s	work	remained	the	stand	

alone archaeological data for this region for almost 40 years and his radiocarbon 

chronology for the Oposisi site has had a strong influence on many other 

researchers working along the Papuan South Coast. For this reason, it was 

important that McNiven et al.’s	(2006)	hypothesis	of	a	c. 2600 cal BP first 

settlement at Oposisi, c. 600 years earlier than that proposed by Vanderwal 

(1973), be tested. Although subsequent work along the Papuan South Coast has 

revealed other potential precursors of the Torres Strait sherds (see Chapter 2), 

the re-dating of Oposisi in 2007 (Allen et al.	2011)	reaffirms	Vanderwal’s	original	

estimate of a starting date for occupation. Another aim of the 2007 visit to 

Oposisi was to collect a new sample of ceramics for the present chemical and 

fabric analyses. As concluded in Chapter 2, an important gap in our knowledge of 

EPP society could be filled by a physicochemical study comparing early and late 
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EPP ceramics. As Oposisi had previously produced a pottery sequence spanning 

the entire EPP phase, it was an ideal candidate for re-excavation to this end. The 

following chapter will outline the methodologies employed to study the Oposisi 

ceramics in the present study. 
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Chapter 4   

METHODOLOGY 
 

The purpose of the following chapter is to outline the methodologies employed 

to study the Oposisi pottery assemblage. The present study combines an analysis 

of pottery style and fabric, with a chemical analysis of the ceramic matrix using a 

Scanning Electron Microscope (SEM). The chapter is divided into two main 

sections. The first section describes the approach taken for the analysis of vessel 

form, decoration and fabric. From the resulting pottery assemblage profile, 

relationships between stratigraphy, style and fabric can be determined, and a 

representative sample of the assemblage selected for chemical analysis. The 

second section describes the type of chemical analysis used and the statistics 

used to identify meaningful chemical groupings. It is from these chemical 

groupings that the issue central to this thesis, interaction during the EPP phase 

and how this changes over time, can start to be addressed.  

 

Formal Analysis 

Objectives of the Analysis 

The aim of the formal analysis was to provide a description of the Oposisi 

assemblage in terms of:  

i. Vessel form, 

ii. decoration and 

iii. fabric 

 

The purpose of the resulting assemblage profile was to allow: 

 

i. the selection of a representative sample of the assemblage for chemical 

analysis; 

ii. the identification of relationships amongst the chemical data, pottery 

style, and fabric groups 
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Approach to Classification 

Classification is the grouping of similar entities. The objective of classification is 

to create groups (classes) of entities with high within-group homogeneity and 

low between-group homogeneity with respect to their attributes (Rice 1987: 

274-5). Different levels of classification may be distinguished. Technically, the 

creation of groups for a new and previously unclassified set of materials is 

categorization, while the assigning of individual objects to established classes is 

identification (Rice 1987: 275).        

 

A major aim of the present analysis was the identification of classes within the 

Oposisi assemblage. Sherds were assigned to one of the EPP ceramic types that 

Vanderwal (1973) proposed for the Yule Island region (see Chapter 3). As the 

only detailed ceramic sequence based on form and decoration that is at present 

available	for	the	EPP	phase,	Vanderwal’s	type	sequence	provided	the	best	means	

of organising the variability within the assemblage into groups from which sub-

samples could then be taken for the chemical analysis. In addition, this process 

provided an opportunity for further assessment of the validity of the major 

criticism	that	has	been	levelled	against	Vanderwal’s	type	sequence	– that it 

artificially restricts the stratigraphic distribution of some vessel forms and 

decorative elements (see Chapter 3). 

 

Rim sherds are generally considered the most diagnostic type for determining 

vessel form (e.g. Irwin 1985: 105; Egloff 1979: 41; Rice 1987: 222; Summerhayes 

2000a: 33). Vanderwal (1973) found that particular vessel forms were closely 

associated with particular rim forms. As a result, the sample for the present 

analysis consisted of all the rim sherds from the column sample T1/A. T1/A was 

chosen because, unlike T6/Ext, it contained deposits apparently covering the 

entire EPP sequence for the Yule Island region (Table 3.4), allowing a thorough 

investigation of change over time. Rim sherds were identified based on the 

definite presence of part of a lip (end point of the rim; Summerhayes 2000a: 36). 

 

There are multiple approaches to the classification of ceramic rim forms. One 

approach	is	to	place	sherds	into	groups	exemplified	by	“shape	types”	(Frankel et 
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al.	1994:	18)	or	“model	forms”	(Irwin	1985:	105). These forms are made up of a 

number of continuous and discontinuous attributes, but they are essentially 

treated as if they were each a single discrete attribute (Irwin 1985: 105). This 

approach was taken by Allen (1972) at Nebira 4 and Egloff (1979) in Southeast 

Papua.  

 

This can be a fairly subjective approach to classification. An advantage of this 

approach is that an experienced ceramics researcher can take into account 

subtle and ill-defined variation in rim shape in a way that is difficult to do 

numerically (Frankel et al. 1994: 18). Weaknesses of this approach are that it is 

typically impossible to form groups that do not have large numbers of sherds 

falling part way between and because group boundaries are typically poorly 

defined different people may place the same sherd into different groups (Frankel 

et al. 1994: 18). 

 

Other researchers have taken more explicit approaches (Irwin 1985; 

Summerhayes	2000a).	Irwin’s	(1985)	approach	was	hierarchical	classification.	In	

this type of approach, sherds are subdivided into classes by successive criteria.  

For	example,	according	to	Irwin’s	classification	scheme, rim sherds could be 

everted, inverted or direct. Rims were then further grouped according to their 

general rim course – straight, convex or concave. All of the possible combinations 

of rim type and rim course resulted in nine possible groups (everted straight, 

everted convex, everted concave, inverted straight, etc.).  

 

This	approach	has	the	advantage	over	the	“model	approach”	in	that	the	attribute	

composition of each class is made explicit (Irwin 1985: 105). When applying a 

strictly hierarchical approach, however, group membership is rigid, requiring all 

members of the group to possess all the same attributes. This requires that the 

final groupings reflect all of the variation within the assemblage. An assemblage 

of handmade pottery, however, can exhibit significant variability, even amongst 

vessels intended for the same purpose (Irwin 1985: 105). A strictly hierarchical 

approach to classification, therefore, risks overestimating the variation intended 

by the people that made the pots. Irwin (1985: 116) considered his initial 
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classification to be over-elaborated and ended up reducing the number of 

classes. 

 

Summerhayes (2000a: 34) took a polythetic approach to classification. This 

approach is more flexible than a strictly hierarchical approach, and better able to 

account for the variability that is evident in handmade pottery. Certain formally 

defined attributes are understood to occur commonly in members of a group, but 

the presence of every one of those attributes is not requisite for membership in 

the group.  

 

In the present study, sherds were assigned to established classes (Vanderwal 

Types) on the basis of explicitly defined attributes and attribute states, which 

were coded for entry into a pottery database (c.f. Irwin 1985 and Summerhayes 

2000a). The approach was polythetic, to better account for the variability 

evident in the Oposisi assemblage.  

The Pottery Database 

All rim sherds from T1/A were entered into the pottery database. Each sherd 

was given a unique catalogue number and weighed on a set of digital scales. This 

information, along with all subsequent data, was entered into a Microsoft Excel® 

spreadsheet. Sherds were placed individually into plastic bags upon which 

contextual information (site code/square/spit) was recorded. The sherds 

included in this analysis are presently held at the Department of Anthropology 

and Archaeology, University of Otago, on temporary loan from the National 

Museum and Art Gallery, Papua New Guinea.  

Sherd Attributes   

Four attributes were used to describe the variation in rim form within the 

Oposisi assemblage. These attributes are rim direction, upper rim profile, lip 

profile and extra rim features. 
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Rim Direction 

The five rim directions defined by Summerhayes (2000a: 35) were used in the 

present analysis (Figure 4.1):  

 

1. Everted – has an interior corner point (C.P.) 

2. Outcurving – has an inflection point (no C.P.) 

3. Direct – follows the outline of the vessel with no change in direction or 

contour  

4. Incurving – has a convex profile and an inflection point (no C.P.) 

5. Inverted – has a C.P. on the exterior of the edge 

 

The stance of the rim is needed to define its direction. To determine rim stance, 

Joukowsky (1980: 423) recommended turning the rim upside down on a flat 

surface and moving it back and forth until no light appears under the rim.  

 

 

Figure 4.1. Rim Direction, Upper Rim Profile and Lip Profile attribute states included in the pottery 
database. 
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Upper Rim Profile 

The four upper rim profiles defined by Frankel et al. (1994: 15-6) were used in 

the present analysis (Figure 4.1): 

 

1. Constant thickness 

2. Thinning towards lip 

3. Thickening towards lip 

4. ‘Swelling’	(thickening	then	thinning) 

 

Lip Profile 

The lip is defined as the end point of the rim (Summerhayes 2000a: 36). The 

inclusion of three lip profile states adequately described the variation in this 

attribute across the Oposisi assemblage (Figure 4.1):   

 

1. Flat  

2. Round 

3. Bevelled 

 

Extra Rim Features 

This attribute, borrowed unaltered from Summerhayes (2000a), included some 

additional states that provide a more complete picture of the variation in the 

Oposisi assemblage rim forms (Figure 4.2):   

 

1. Pendant (hangs down) 

2. Horizontal 

3. Symmetrically thickened 

4. Asymmetrically thickened – interior 

5. Asymmetrically thickened – exterior 
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Figure 4.2. Extra Rim features.  Adapted from Summerhayes (2000a: Figure 4.5). 

 

 

 

 



 69 

Sherd Thickness 

Following Irwin (1985: 107) and Summerhayes (2000a: 36), two measurements 

of sherd thickness, A and B, were typically taken for each sherd (Figure 4.3). 

Measurement A was taken at the point of maximum or minimum thickness on 

thickening and thinning rims respectively, and just below the lip of those of 

constant thickness. Measurement B was taken just below the points of origin of 

clear thickening or thinning. For rims of constant thickness measurement B was 

taken at least one centimetre below the lip on direct rims or below the point of 

differentiation on everted or inverted rims.  

 

Three measurements, A – C,	were	taken	from	those	sherds	with	a	‘swelling’	rim	

profile. Measurement A was taken at the lip. Measurement B was taken at the 

point of maximum thickness. Measurement C was taken at just below the point of 

origin of expansion (Figure 4.3). 

 

 

Figure 4.3. An illustration of measurements of sherd thickness taken on different rim forms. 
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Technique of Decoration 

Vanderwal (1973: 79) recorded three main decorative techniques in his 

assemblage from Oposisi: shell impression, linear incision and etching. Grooving 

also occurred on a number of vessels. All of these decorative techniques were 

present in the T1/A assemblage. In addition, there were one-off examples of 

possible fingernail impression and notching. This information was entered into 

the present database using the same code as Summerhayes (2000a): 

 

 Impression 

1. Stick impression 

2. Dentate stamping 

3. Fingernail impressed 

4. Shell impressed 

5. Single tool impressed 

6. Stamped impressed 

 

Notching (mostly lip notching): 

1. Notched 

2. Cut 

3. Scalloped 

 

Incision 

1. Linear incised 

2. Miscellaneous incised (including cases in which the precise form of 

incision is ambiguous) 

3. Incised (with motifs normally associated with dentate decoration) 

4. Comb incised 

 

Other 

1. Applique 

2. Nubbins 

3. Grooved/channelled 

4. Gouge, cut-out triangles, excision  



 71 

Attribute states missing from this code are	‘finishes’	such	as	the	use	of	slipping	

or burnishing. Both have been reported in EPP assemblages (e.g. Bulmer 1999; 

Vanderwal 1973). Irwin (1985: 109) omitted slipping from his classification 

because	“at	a	practical	level	…	it	is	often	difficult	to	ascertain whether slip was 

formerly	present	on	the	surface	of	a	sherd	but	subsequently	weathered	away.”	

David et al. (2010: 46) have expressed similar concerns about the value of 

recording the occurrence of finishes due to the effect of weathering on sherd 

surfaces. As such data was not pivotal for answering the present research 

questions, these attribute states were not recorded. This concern does not 

extend to incision or impression because the weathering is typically shallower 

than incision/impression depths (David et al. 2010: 46). 

Location of Decoration 

The	location	of	decoration	was	entered	according	to	the	“Decorative	Fields”	

system used by Frankel et al. (1994: 19) and illustrated in Figure 4.4: 

 

F1 = lip – outside 

F2 = lip – top 

F3 = lip – inside 

F4 = exterior – above shoulder or neck 

F5 = exterior – shoulder or neck 

F6 = exterior – below shoulder or neck 

F7 = interior 

F8 = on applied feature (e.g. ridge) 

  

Motifs  

Vanderwal (1973) identified a number of decorative motifs that, along with 

decorative technique, were the basis for his chronostratigraphically significant 

decorative styles. When any of these were present they were recorded in the 

pottery database using the associated numbers (assigned by Vanderwal) in 

Figure 3.4.  

 

 



 72 

  

 

Figure 4.4. Decorative Fields. Figure reproduced from Frankel et al. (1994: Figure 7). 

 

Fabric Group  

It has been argued that variability in the raw materials being used to 

manufacture pottery at Oposisi and how this changes over time is pivotal to 

understanding the nature of EPP interaction and therefore answering the 

research questions presented in Chapter 1. Fabric group was recorded for every 

sherd as an initial screen of this variability. Every sherd was examined using a 

low powered binocular microscope (20x magnification), and grouped according 

to the dominant nature of the non-plastic inclusions. Following the previous 

work by Summerhayes & Allen (2007) and Vilgalys (2013) on EPP ceramics, 

fabrics were described using the following macro-groups:  

1. Ferromagnesian (predominately heavy ferromagnesian silicates and iron 

oxides; e.g. pyroxenes, magnetite and haematite) 

2. Lights (predominately lighter silicates such as feldspars and quartz) 

3. Ferromagnesian/Lights (an approximately equal amount of 1 and 2)  
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4. Calcareous 

The macro-groups determined by examining sherds at 20x magnification were 

the primary source of data for the fabric analysis. While some non-plastic 

constituents of the sherds selected for the SEM sample were chemically analysed, 

this was very much a supplementary analysis, which confirmed the initial macro-

groupings.  

 

Chemical Characterisation and the Scanning Electron Microscope 

The need for physicochemical analysis 

Traditional archaeological models of interaction between sites in prehistory 

relied heavily on ceramic stylistic similarities, which were equated with shared 

ethnicity and/or exchange (Summerhayes 2000a: 29). Yet in many instances, 

such approaches were insufficient for the purposes of detailed reconstruction of 

regional prehistories. Rye and Allen (1980: 305) highlighted this issue for 

studies of prehistory of the Papuan South Coast. The EPP sequences from Nebira 

4 and Oposisi on Yule Island not only paralleled each other in terms of successive 

style changes but also contained no distinctive styles that might be used to 

differentiate between the assemblages (Rye & Allen 1980: 305-6). This 

observation suggests that there was continuing interaction between Nebira 4 

and Oposisi following initial colonisation. But what was the nature of the 

interaction between these sites? Were finished pots traded from one site to the 

other? Or was the pottery made locally at each site, leaving other processes, such 

as the movement of people between sites, to account for the continued similarity 

of decorative styles? As shown by the review of multiple studies in Chapter 2, 

physicochemical analysis can help with answering such questions. In the case of 

the EPP, as with Lapita, pottery was mainly locally produced.  

Physicochemical analyses of archaeological material culture have a long history, 

dating back to the eighteenth century (Pollard et al. 2014: 625; Rice 1987: 310-

1). Yet it is only in the last few decades that such techniques have become 

mainstream in archaeology, almost certainly reflecting developments in and 

increased access to technology by archaeologists (Summerhayes 2008). 
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Fundamental to the usefulness of such approaches is the existence of discernible 

chemical and mineralogical differences between sources of a geological raw 

material, such as rock, clay or sand (Bishop et al. 1982: 301; Pollard et al. 2014: 

626). A corollary holds compositional variation within a source to be less than 

the variation that exists between sources. These assumptions have been 

formalized as the provenience postulate (Bishop et al. 1982: 301). 

Physicochemical analysis allows probable relationships to be established 

between artefacts and geographically localized raw materials (sourcing) or, 

alternatively, the still useful demonstration of differences in the composition of 

artefacts sufficient to indicate the use of geographically separate resources. The 

objective of the present study is the latter, although a basic understanding of 

local geology will allow for some conclusions, such as the likelihood of local 

manufacture. By identifying the likely use of geologically separate resources in 

pottery manufacture and how their use changes over time at Oposisi, inferences 

about changes in population mobility over time, and therefore the nature of EPP 

interaction, will be possible.  

Choosing the Scanning Electron Microscope 

A number of techniques of physicochemical analysis have been used to study 

ceramics. These include mineralogical profiling techniques such as petrographic 

analysis, and chemical profiling techniques such as Neutron Activation Analysis 

(NAA), Proton-Induced X-Ray Emission and Proton-Induced Gamma Ray 

Emission (PIXE-PIGME), X-Ray Fluorescence (XRF) and Energy Dispersive X-Ray 

Spectrometry (EDXS) using a Scanning Electron Microscope (SEM) or Electron 

Microprobe (EMP).  

Mineralogical Profiling 

With coarse pottery, examination of pottery sherds with a hand-lens or binocular 

microscope will allow the identification of general temper classes. A more 

detailed level of analysis is possible using petrographic analysis, which involves 

the examination of a thin section of pottery under a polarizing microscope, 

allowing the mineralogical constituents to be identified by observing their 

properties under polarizing light (Bishop et al. 1982: 281). Information 
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pertaining to the geological history of the temper or clay and a general location 

of procurement is sometimes inferred from such information as the kind of 

minerals present, the size, shape and distribution of grains and the extent of 

weathering they have undergone (Bishop et al. 1982: 283). Petrographic analysis 

of pottery has proven to be a productive avenue of inquiry in Oceania, where 

regional	geology	permits	the	definition	of	distinctive	“temper	provinces”	in	

terms of the sands available to island potters (e.g. Dickinson 1998, 2006; 

Dickinson & Shutler, Jr. 2000). Pottery transfer can therefore be detected from 

the occurrence of terrigenous (non-calcareous) temper sands that could not have 

been derived from local island bedrock.  

However, petrographic analysis is not without inherent problems. Bishop et al. 

(1982:281) note “petrographic	analysis	is	as	much	an	art	as	a	science,	

demanding	considerable	experience	[to	generate	accurate	results].”	In	addition,	

experimentation has shown that c. 150-200 individual grains are required for 

characterization, necessitating the destruction of up to 30g of sherd material 

(Bishop et al. 1982: 284). Another problem is that the advantage of island sites 

for temper analysis weakens as the size of islands increases (Dickinson 1998: 

264). Larger landmasses such as Papua New Guinea or the larger islands of 

Indonesia resemble continental landmasses in geological complexity. In 

continental ceramic suites, quartz, which is difficult to trace to source, is 

commonly the most abundant mineral present (Dickinson & Shutler, Jr. 2000: 

204). In addition, minerals from multiple sources can become intermixed in 

rivers that traverse such landscapes. The transfer of pottery within such regions 

is therefore much more difficult to detect. This limitation is particularly 

pertinent to the present study, which is interested in the movement of pottery 

along the South Papuan Coast, which means that additional techniques of 

profiling pottery sherds are required. 

Chemical Profiling 

In the absence of distinctive tempers, identification of pottery produced from 

different source areas may still be possible by means of chemical analysis of the 

ceramic matrix. However, if such techniques are carried out without regard to 

geochemical principles, they can easily give erroneous results (Bishop 1980; 
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Bishop et al. 1982; Summerhayes 1997, 2008). One assumption of the 

‘Provenience	Postulate’	is	that	no	mixing	of	raw	materials occurs, or that any 

such mixing can be adequately accounted for (Pollard et al. 2014: 626). 

A major problem in ceramic studies concerns the effect of manually added 

mineral inclusions (tempers) on the elemental concentrations obtained from the 

analysis of coarse pottery samples (Bishop 1980; Summerhayes 1997). 

Techniques such as XRF, PIXE-PIGME, and NAA analyse sherd samples that have 

been crushed, resulting in a chemical profile consisting of both mineral and clay 

matrix components (Summerhayes 1997: 108). Portable XRF, although not 

requiring the sample to be crushed, is an unfocused analysis that also results in a 

mixed chemical profile. As a result, the chemical analysis of pottery made from 

the same clay source with these analytical techniques could result in differing 

profiles due to the addition of different mineral inclusions (Bishop 1980; 

Summerhayes	1997).	This	“chemical	noise”	(Summerhayes	1997:	108)	could	

result in pottery produced at the same centre being attributed to different loci of 

production, resulting in incorrect models of exchange and consumption. 

Unfortunately, the separation of temper from other components of the ceramic 

body by sieving a crushed sherd or by employing heavy liquids is seldom 

sufficiently refined for the level of sensitivity desired in the chemical analysis 

(Bishop et al. 1982: 293). 

To get around this problem, Bishop (1980) advocated the use of a petrographic 

analysis to complement a chemical one. This was the approach taken by Bickler 

(1997) and Irwin (1985).   

An alternative way around the problem of chemical noise is to use Energy 

Dispersive X-Ray Spectrometry (EDXS) on a SEM or EMP. Using this technique, 

precise individual points (≈1μm) on a prepared section of a sherd consisting of 

either an individual mineral inclusion or a point of the ceramic matrix can be 

analysed separately using a highly focused, low energy beam of electrons 

(Summerhayes 2008: 532). 

The basic principle is similar to that for XRF; the major difference is that 

electrons, not X-Rays, are used to produce the initial vacancies in the inner 
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electron shells (Pollard et al. 2007: 109). The targeted electron beam knocks free 

electrons from the inner shells of the surface atoms, creating an inherently 

unstable electronic arrangement. This instability is rectified by an internal 

rearrangement of electrons, with an electron from a higher energy shell 

dropping down to fill the vacancy (Pollard et al. 2007: 95). This transfer of 

electrons between shells generates X-Rays of a wavelength and energy that is 

characteristic of a particular atom (Summerhayes 2008: 531). These X-Rays are 

measured to produce a chemical composition spectrum.  

Given the ability of this technique to account for the problem of chemical noise 

and its successful employment in a number of previous analyses of Oceanian 

pottery (e.g. Findlater et al. 2009; Gaffney et al. 2015; Hennessey 2007; Hogg 

2007; Summerhayes 2000a; Summerhayes & Allen 2007; Teele 2011; Vilgalys 

2013), the chemical profiling technique employed in the present study was EDXS 

using the SEM. An additional advantage offered by the SEM is the combination of 

imaging as well as analysis (Pollard et al. 2007: 113).  

Sampling for the Chemical Analysis  

A sample of 50 sherds from the Oposisi assemblage was selected for EDXS 

analysis using the SEM. To obtain a sample that included sherds from across the 

full period of site occupation, ten	sherds	were	selected	from	each	of	Vanderwal’s	

five stratigraphic layers. This included a sample from Layer IA, which although 

possibly re-deposited (see Chapter 3), contained the etched ceramic decoration 

(Figure 2.9) found in the most recent layers at Port Moresby EPP sites (e.g. 

Nebira 4). Samples from each layer were selected to cover all of the fabric macro-

categories present as well as all of the Vanderwal (1973) ceramic types 

associated with that layer (see Table 3.3). Attributes of the sampled sherds 

entered into the pottery database were crosschecked to ascertain that no two 

sherds came from the same vessel.   

 

Of	particular	interest	were	the	shell	impressed	examples	of	Vanderwal’s	Type	A	

pottery. Summerhayes and Allen (2007) found that all of the shell impressed 

sherds in their sample from Nebira 4 grouped with the Oposisi samples on the 

basis of chemical similarity, suggesting the movement of the raw materials, or 
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more likely the finished pots, from Oposisi to Nebira 4. Finding the movement of 

such pottery in the present study would be an interesting result, shedding 

further light on the nature of EPP interaction. Was this pottery moving back the 

other way? Due to the lack of shell impressed rim sherds in Layer IIC, three shell 

impressed body sherds from IIC were included in the SEM sample. To further 

expand the small sample of shell impressed sherds, two sherds from the possibly 

re-deposited upper layers of the site were also included. Also included in the 

SEM sample was a unique body sherd impressed by what appeared to be a 

fingernail. 

Preparation of Samples 

Preparation was a lengthy procedure but necessary for good data, and followed 

the steps of previous studies of a similar nature (e.g. Vilgalys 2013). The required 

outcome for the analysis was a polished flat surface. Flaws in the surface might 

interfere with the electron beam. First, the selected sherds were washed with 

distilled water prior to having a small piece (c. a 1cm slice – the sample to be 

analysed) cut off using an 8” diamond saw. The freshly cut samples were left 

overnight in a drying room to ensure that no water remained in the sample.  

The next step was to impregnate the samples with epoxy resin. One or two 

samples were placed within a 2.5cm brass ring, affixed to a glass slide by a layer 

of hardened wax. The surface intended for analysis sat face down on the slide. 

The ring was then filled with resin (Hillquist Thin Section Epoxy Parts A and B 

mixed at a 7:3 ratio). Samples were left for a minimum of 24 hours at room 

temperature to allow the resin to fully set. After this period, the slide was placed 

on a hot plate to melt the wax, the brass rings were removed from the slide, and 

the fully hardened resin plugs were pushed out of the brass rings. 

The plugs then had to be sanded down to fully expose the surface of the 

embedded pieces of pottery. This was done using a series of increasingly finer 

sandpaper grits (240, 400, 600, 800 and 1200). The plugs were washed with 

distilled water between sanding with the different grits. The finer grits of 

sandpaper removed the surface scratching caused by the previous grits. At the 

completion of sanding the plugs were rinsed with ethanol.  



 79 

Plugs were then polished down to 1μm on a Kent 3 Automatic Lapping and 

Polishing Unit. Prior to polishing, plugs were placed in an ultrasonic cleaner for 

five minutes as an extra precaution to remove any residue grit from sandpaper 

and other contaminants. Plugs were given 10 minutes each on 6, 3 and 1μm 

polishing plates. During polishing, the plates were kept lubricated with distilled 

water and a few drops of the appropriate diamond suspension solution (i.e. 6, 3 

or 1μm). Between each plate the plugs were given a further five minutes in the 

ultrasonic cleaner to remove any contaminants and avoid cross contamination 

between the different polishing plates.  

A problem with analysing samples of ceramics using electron microscopy is that 

the beam used to analyse the sample is electrically charged. Because ceramics 

are electrical insulators, the samples will normally collect charge and eventually 

deflect the beam (Pollard et al. 2007: 111). To overcome this problem the plugs 

were cleaned with ethanol and then coated with a thin conductive layer of 

carbon under vacuum by a technician at the University of Otago Centre for 

Electron Microscopy (OCEM). Carbon was selected for this coating because of its 

low atomic number, thus ensuring that the coating would not absorb too many of 

the energy X-Rays (Summerhayes 2000a: 38).           

Operating Conditions of SEM analysis 

The EDXS analysis was carried out using the Zeiss Sigma VP (Variable Pressure) 

Field Emission Gun Scanning Electron Microscope (FEGSEM) fitted with an 

Oxford integrated EDXS/EBSD attachment at the OCEM. EDXS data was collected 

using the Point&ID application in the AZtec (v 2.4) software from Oxford 

Instruments. 

Samples were mounted upon a stage with carbon embedded tape to enhance 

conductivity, more so than providing security. The stage was then placed within 

the sample chamber, which was pumped down to vacuum. The stage could be 

moved horizontally along x and y-axes using a joystick, until a suitable location 

for analysis had been found. The height of the stage, and therefore the working 

distance (WD) of the beam, could also be adjusted. The WD used throughout was 

8.5mm, conforming to recommended settings for EDXS analysis (Liz Girvan, SEM 
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technician at OCEM, pers. comm., April 2015). Once a suitable location for 

analysis had been found, an image of the sample was saved at 100x 

magnification. EDXS analysis was carried out at the same magnification. A 

minimum of five separate points of the clay matrix were analysed for each 

sample, as well as an exploratory analysis of selected examples of non-plastic 

inclusions, with the aim of being able to identify more and more inclusions 

visually as analysis proceeded. Other settings held constant during data 

collection were accelerating voltage (15keV), aperture size (120μm), and 

Process Time (Option 4 in the AZtec software). These settings were considered 

adequate based on previous analyses of Papuan ceramics using the same SEM 

(e.g. Vilgalys 2013). 

 

Multivariate Statistics and the Definition of Ceramic Chemical Groups  

Chemical Paste Compositional Reference Units 

The primary aim of the chemical characterization of the ceramics was the 

definition of discrete groupings of sherds based on chemical similarity 

(Summerhayes 2000a: 39). Bishop et al. (1982: 305) referred to such groupings 

as Chemical Paste Compositional Reference Units (CPCRUs). In line with the 

provenience postulate discussed earlier, the definition of the CPCRU is based 

upon the assumption that samples with similar elemental profiles came from the 

same source, and these come from different sources than samples with different 

elemental profiles. Changes in the use of clay sources will be important when 

assessing the nature of pottery production and settlement patterns. Such 

grouping is in principle the same as traditional archaeological classifications, 

which involves the comparison of artefacts and assessment of their degree of 

similarity	to	come	up	with	‘types’,	except	that	chemical	elements	replace	formal	

or decorative ceramic attributes (Summerhayes 2000: 40).  

Given that the chemical characterization technique used in the present study 

(EDXS using the SEM) is able to analyse the ceramic matrix separately from any 

non-plastic inclusions, thereby accounting for the problem of chemical noise, the 

CPCRUs can be generated from the ceramic matrix analysis only and then 
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compared to the fabric groups identified separately, giving two independent data 

sets.   

Multivariate Statistics 

Multivariate statistical techniques are useful here as they are able to handle large 

numbers of variables (the different elements tested for) and organize them in a 

timely manner (Summerhayes 2000a: 39). The techniques used in this study 

were Principal Components Analysis (PCA) and Hierarchical Clustering Analysis 

(HCA).  

Principal Components Analysis  

Principal Components Analysis (PCA) is probably the most popular technique for 

the analysis and representation of data in pottery provenance studies (Orton & 

Hughes 2013: 176). In the present study, PCA was carried out using the MVARCH 

statistical program.  

PCA envisages the individual samples (i.e. the pottery sherds) as points in 

hyperspace (multidimensional space) that has as many dimensions as there are 

variables (i.e. elements tested for; Orton & Hughes 2013: 176). The aim of PCA is 

to produce a low-dimensional representation of the data (usually two or three 

dimensions, or principal components) that preserves as much as possible of the 

original structure of the data (Orton & Hughes 2013: 176; Summerhayes 2000a: 

39). The first principal component should consist of the elements that account 

for the greatest proportion of variance in the data, the second component the 

elements that account for the next greatest proportion and so on. Component 

scores are calculated by the statistical program. The prime benefit of PCA is that 

the data can be plotted and clusters of data points identified visually.  

Hierarchical Clustering Analysis (HCA) 

Cluster Analysis is a statistical technique that classifies a set of individuals (in the 

present case, sherds) into clusters such that individuals within a cluster are 

similar to each other and different from individuals in other clusters (Orton & 

Hughes 2013: 178). Hierarchical agglomerative clustering algorithms build a 

hierarchy starting with each individual as a separate cluster and then combine 

the clusters according to decreasing similarity until all individuals are grouped 
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into one overarching cluster (Blashfield & Aldenderfer 1988: 449; Clayton 1982: 

96). The outcome of this process can be represented by a cluster diagram 

(dendrogram) in which links between individual samples indicate their chemical 

similarity (Orton & Hughes 2013: 178; Clayton 1982: 96-7). Outliers are 

identifiable by having no or very few links to other individuals.  

Like PCA, HCA regards each sample as a point in multidimensional space with 

the number of dimensions being the number of elements determined 

(Summerhayes 2000: 40; Orton & Hughes 2013: 176). In order to carry out HCA, 

some measure of the compositional similarity between samples, or the geometric 

distance between them in this multidimensional space, is needed. There are 

multiple distance measures to choose from. The present study used the 

Euclidean distance measure, the best known and most widely used distance 

measure (Blashfield & Aldenderfer 1988: 459; Clayton 1982: 92; Dubes & Jain 

1976: 248).  

There are also multiple clustering algorithms to choose from, distinguished 

primarily by the different criteria they use for forming clusters. Two were used 

in the present study – ‘Group	Average’	and	‘Ward’s	Minimum	Variance’	(c.f.	

Bickler 1997: 155). The Group Average algorithm uses the arithmetic average of 

the distances between all entities in one cluster and all entities in the second 

cluster	(Blashfield	&	Aldenderfer	1988:	452).	The	Ward’s	Minimum	Variance	

algorithm joins those clusters that result in the smallest increase in within-

cluster variance (Blashfield & Aldenderfer 1988: 452). The Group Average 

algorithm has proved the best in discriminating between ceramic chemical 

groupings in previous research (Summerhayes 2000a: 39). Along with the 

Ward’s	algorithm,	it	also	outperforms	most	other	clustering methods in its 

ability to find known structure in data (Blashfield & Aldenderfer 1988: 452).   

The Definition of CPCRUs 

In this study the multivariate statistical techniques just outlined were used to 

examine the data for structure that reveals a natural grouping (clustering) of the 

samples, and potential CPCRUs. Within a two-dimensional plot of samples 

produced by PCA such groupings will either be in the form of a compact shape, 
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which will be self-evident from a PCA analysis, or a larger continuous cluster 

(Summerhayes 2000: 40). The HCA dendrograms were used to help identify 

discrete groupings that may have been contained within larger continuous 

clusters. 

It is worth emphasising here that these techniques are simply intended as 

heuristic tools for	exploratory	data	analysis	or	‘pattern	recognition’,	to	assist	

with the generation of ideas and formation of hypotheses (Dubes & Jain 1976: 

258). Successful groupings should not only make chemical sense, but also 

archaeological sense (Summerhayes 2000a: 38-9). Whether they do is a question 

that requires interpretation by the user, making the determination of a 

successful grouping a subjective process (Clayton 1982: 98; Dubes & Jain 1976: 

258; Summerhayes 2000a: 40). The subjective nature of this process makes it 

essential	to	use	multiple	‘pattern	recognition’	techniques	and	compare	the	

results to increase confidence in the output and the interpretations of that 

output (Dubes & Jain 1976: 258).  

 

Summary 

This chapter has provided an outline of the methodologies that were used in the 

present study. The first step of the analysis was to produce a profile of the 

ceramic assemblage from Oposisi. Attributes of individual sherds were entered 

into a ceramic database to build a picture of ceramic forms, decoration and 

fabrics and how these change over time. The purpose of the assemblage profile 

produced was to allow a) the selection, for chemical analysis, of a representative 

sample of the assemblage, covering all the fabric groups and major styles 

present, and b) the identification of any relationships amongst the chemical data 

and pottery decoration, form and fabric groups.  

The chemical analysis technique chosen in the present study was Energy 

Dispersive X-Ray Spectrometry (EDXS) using a Scanning Electron Microscope 

(SEM). This method of chemical characterization allows point analysis of the 

ceramic matrix of a sherd or its mineral inclusions using a focused (≈1μm) low 

energy electron beam and is therefore able to account for the problem of 
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chemical noise (Summerhayes 1997). The primary aim of the chemical analysis 

is the definition of discrete groupings (clusters) of sherds based on chemical 

similarity, or Chemical Paste Compositional Reference Units (CPCRUs), which 

according to the provenience postulate equate with different clay sources. 

Changes in the use of clay sources will be important when assessing the nature of 

pottery production and settlement patterns. Three multivariate statistical 

techniques – Principal Components Analysis (PCA) and two Hierarchical 

Clustering Analysis (HCA) algorithms	(Group	Average	and	Ward’s	Method)	– 

assisted with the definition of CPCRUs. 
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Chapter 5  

RESULTS 
 

The following chapter presents the results of the pottery analyses and is divided 

into three main sections. The first describes the form and decoration of the 

ceramic assemblage from Oposisi (ADI), column sample T1/A. The second 

section describes the results of the fabric analysis, based mainly on the 

examination of sherds under a low powered binocular microscope, and relates 

them to pottery style. The third and last section will outline the results of the 

chemical analysis of a sample of the Oposisi T1/A ceramic assemblage using the 

SEM and relate this to the previous results. It is only through a comparison of all 

of these types of data – formal, fabric and chemical – that a more comprehensive 

picture of the nature of interaction during the EPP phase of Papuan South Coast 

prehistory will begin to emerge. 

 

Stylistic Analysis 
The sample for the stylistic analysis component of the present study consisted of 

all the rim sherds from the column sample T1/A, which equals 473 sherds (Table 

5.1). In an approach similar to Irwin (1985) and Summerhayes (2000a), a 

number of attributes that describe the variation in form and decoration within 

the assemblage were defined and attribute states coded for entry into a pottery 

database (see Chapter 4). The raw data is included as Appendix 1. Some key 

points are highlighted in the following discussion. 

 

The major aim of this part of the analysis was to, where possible, assign sherds to 

one of the EPP ceramic types that Vanderwal (1973) proposed for the Yule 

Island region (see Chapter 3). There were two reasons for doing this. The first 

was that as the only detailed ceramic sequence based on form and decoration 

available	at	present	for	the	EPP	phase,	Vanderwal’s	type	sequence	provided	the	

best available means of organising the variability within the assemblage into 

groups from which sub-samples could then be taken for the fabric and chemical 

analyses.	A	supplementary	reason	for	using	Vanderwal’s	type	sequence	was	to	
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further assess the validity of a major criticism that has been levelled against it. As 

referred to in Chapter 3, it has been argued by some commentators (e.g. Bulmer 

1999: 553; Rhoads 1980: 134-9; Swadling et al. 1977: 63-4) that the sequence 

artificially restricts the stratigraphic distribution of some of the vessel forms and 

decorative elements.    

Sherd Distribution 
Table 5.1 shows the distribution of sherds per layer in T1/A. For the purposes of 

reporting	the	results	of	the	present	analysis,	Vanderwal’s	(1973)	original	

stratigraphic layers are used. These have been related to the 2007 excavation 

spits in Table 3.4 and again in Table 5.1. The largest proportion (36.58%) of the 

sample comes from Layer IIA. However, when corrected for volumetric 

differences, Layer IIB has the highest number of rim sherds per cubic metre 

(1440/m3), followed closely by IIA (1384/m3). The densities of the rim sherds in 

these two layers are roughly twice as high as the densities from any of the other 

three layers. This difference could be interpreted as either a) an increase in 

pottery produced on site during Layer IIA and IIB occupation, b) an increase in 

the amount of pottery being imported to Yule Island at this time, or a 

combination of alternatives a and b. It is expected that the chemical analysis will 

shed further light on this. 

 
Table 5.1. Total population of rim sherds analysed per layer. ADI Column T1/A. 

Layer 2007 Spits No. of Rim 
Sherds 

% Rim Sherds No of Rim 
Sherds/m3 

IA 1-3 87 18 580 
IB 4-6 111 24 740 
IIA 7-11 173 37 1384 
IIB 12-13 72 15 1440 
IIC 14-16 30 6 400 

Total  473 100  
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Decoration 
Changes in decoration can be seen in the following three tables. Table 5.2 shows 

the distribution of all decorated rim sherds across layers. Table 5.3 shows the 

distribution of the impressed body sherds, which were also sampled for chemical 

analysis (see Chapter 4). Table 5.4 is a summary of the distribution of decorative 

techniques on rim sherds and the impressed body sherds.  

 
Table 5.2. Number of rim sherds per decoration and layer. ADI Column T1/A. 

Decorative Technique Layer   
  IA IB IIA IIB IIC Total 
Shell Impressed - - - - - - 
Shell Impressed and Rim Grooved* - 2 - - - 2 
Rim Grooved - 1 1 2 3 7 
Rim Grooved and Incised? - - - - 1 1 
Body Grooved 5 1 34 7 1 48 
Body Grooved and Incised 1 1 2 - - 4 
Incised 10 14 7 5 - 36 
Incised and Etched 4 2 - - - 6 
Notched? 1 - - - - 1 

       Total Decorated Rim Sherds 21 21 44 14 5 105 
%   24 19 25 21 17 22 

       Total Plain Rim Sherds 66 90 129 58 25 368 
% 76 81 75 79 83 78 

       Total Rim Sherds 87 111 173 72 30 473 
*A sherd was designated Rim Grooved when the grooving was restricted to Decorative Fields F1-
3 (see Chapter 4). If grooving occurred in any other fields, the sherd was designated Body 
Grooved.  
 
 
 

Table 5.3. Number of impressed body sherds per decoration and layer. ADI Column T1/A. 

Decorative Technique Layer 
 

 
IA IB IIA IIB IIC Total 

Shell Impressed 2 - - - 3 5 
Fingernail Impressed 1 - - - - 1 
Total 3 - - - 3 6 
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Table 5.4. Distribution of decorative techniques on rim and impressed body sherds per layer. ADI 
Column T1/A.* 

Decorative Technique Layer 

 
IA IB IIA IIB IIC 

  N(%) N(%) N(%) N(%) N(%) 
Shell Impressed 2(8) 2(10) - - 3(38) 
Rim Grooved - 3(14) 1(2) 2(14) 4(50) 
Body Grooved 6(25) 2(10) 36(82) 7(50) 1(13) 
Incised 15(63) 17(81) 9(20) 5(36) 1(13) 
Etched 4(17) 2(10) - - - 
Notched 1(4) - - - - 
Fingernail Impressed 1(4) - - - - 
Total Sherds 24 21 44 15 8 

*N= number of sherds decorated with that technique. The same sherd can be counted more than 
once if decorated with more than one technique (e.g. rim grooved and shell impressed). % = 
percentage of Total Sherds in the layer that are decorated with that technique. Percentages 
rounded to nearest integer. 

 

Form 
Of the total sample of 473 rim sherds, 384 (81%) were assigned to a Vanderwal 

type. In most cases where a sherd was not assigned to a type this was because 

too little of the rim was present. To illustrate this point, the mean weight of the 

90 sherds that were not assigned to a type is 4.0g; when these 90 sherds are set 

aside the mean weight of the sample increases from 13.7g to 15.8g. 

 

The	distribution	per	layer	of	Vanderwal’s	(1973)	types	is	given	in	Table 5.5. 

Fifteen	of	Vanderwal’s	18	types	were	identified	in	T1/A.	Figure 5.1 provides 

illustrated examples of typical rim forms for each of the Vanderwal types 

identified in T1/A. The percentages for each layer are presented in pie chart 

form in Figures 5.2-5.6, and for all of T1/A in Figure 5.7.  Figures 5.2-5.6 also 

include a pie chart showing the proportion of identified rim sherds that are in 

the correct	or	incorrect	layer	if	Vanderwal’s	(1973)	type	sequence	as	it	was	

presented in Table 3.3 is assumed to be correct.   
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Table 5.5. Distribution of probable Vanderwal Types per layer. ADI Column T1/A.* 

Vanderwal Type Layer   

  
IA 

N(%) 
IB 

N(%) 
IIA 

N(%) 
IIB 

N(%) 
IIC 

N(%) 
Type Total   

N(%) 
A 3(5) 6(7) 2(1) 2(3) 4(14) 17(4) 
B - 1(1) - 1(1) 4(14) 6(2) 
C 4(6) 1(1) - 5(7) 6(21) 16(4) 
D - - 4(3) 4(6) - 8(2) 
E 1(2) 1(1) 4(3) 7(10) 1(3) 15(4) 
F - - - - - - 
G - - - - - - 
H 5(8) 3(3) 45(33) 34(51) 8(28) 95(25) 
J 8(13) 11(12) 23(17) 6(9) 4(14) 52(14) 
K 2(3) - 22(16) 5(7) - 29(8) 
L - - - - - - 
M 1(2) - 11(8) 2(3) - 14(4) 
N 3(5) 2(2) 9(7) 1(1) 1(3) 16(4) 
P 5(8) 11(12) 7(5) - - 23(6) 
R 13(21) 25(28) 7(5) - 1(3) 46(12) 
S 9(14) 18(20) 1(1) - - 28(7) 
T 3(5) 6(7) 1(1) - - 10(3) 
W 6(10) 4(4) - - - 10(3) 

       Layer Total (N) 63 89 136 67 29 384 
*N= number of sherds from vessels of that Vanderwal Type. % = percentage of the Layer Total of 
sherds from vessels of that Vanderwal Type. Percentages rounded to nearest integer. 
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Figure 5.1. Illustrated examples of rim forms for each of the Vanderwal vessel types identified in 

T1/A. Types arranged from most recent to earliest according to	Vanderwal’s	typology. 
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Figure 5.1. (cont.) Illustrated examples of rim forms for each of the Vanderwal vessel types identified 

in T1/A. Types	arranged	from	most	recent	to	earliest	according	to	Vanderwal’s	typology. 
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Figure 5.1. (cont.) Illustrated examples of rim forms for each of the Vanderwal vessel types identified 

in T1/A. Types	arranged	from	most	recent	to	earliest	according	to	Vanderwal’s	typology. 
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Figure 5.2. Top: Proportion of rim sherds from vessels of each Vanderwal (1973) type in Layer IA. 

Bottom: proportion of classified rim sherds that correctly and incorrectly occur in Layer IA if 
Vanderwal’s	type	sequence	is	assumed	to	be	correct. 

 

 
Figure 5.3. Top: Proportion of rim sherds from vessels of each Vanderwal (1973) type in Layer IB. 

Bottom: proportion of classified rim sherds that correctly and incorrectly occur in Layer IB if 
Vanderwal’s	type	sequence	is	assumed	to	be	correct. 
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Figure 5.4. Top: Proportion of rim sherds from vessels of each Vanderwal (1973) type in Layer IIA. 

Bottom: proportion of classified rim sherds that correctly and incorrectly occur in Layer IIA if 
Vanderwal’s	type	sequence	is	assumed	to	be	correct. 

 

 
Figure 5.5. Top: Proportion of rim sherds from vessels of each Vanderwal (1973) type in Layer IIB. 

Bottom: proportion of classified rim sherds that correctly and incorrectly occur in Layer IIB if 
Vanderwal’s	type	sequence	is	assumed	to	be	correct. 
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Figure 5.6. Top: Proportion of rim sherds from vessels of each Vanderwal (1973) type in Layer IIC. 

Bottom: proportion of classified rim sherds that correctly and incorrectly occur in Layer IIC if 
Vanderwal’s	type	sequence	is	assumed to be correct. 

 

 
Figure 5.7. Proportion of rim sherds from vessels of each Vanderwal (1973) type in T1/A. 
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Discussion of Results of the Stylistic Analysis 
The main conclusion drawn from the distribution of ceramic types, as well as 

decoration,	in	T1/A	is	that	Vanderwal’s	(1973)	type sequence does appear to 

artifically restrict the stratigraphic distribution of some vessel forms and 

decorative elements at Oposisi. Types are not restricted solely to one layer, but 

have a distribution across layers typical of a frequency seriation (Rice 1987: 

437). One possibility hinted at in the T1/A assemblage is that the open bowl 

(Type A) form persists beyond Layer IIC as a plainware after the shell impressed 

decoration drops out. The artifical restriction of the distribution of pottery style 

distribution at Oposisi has rightly been criticised by Swadling et al. (1977: 63-4) 

for	smothering	the	evidence	for	cultural	continuity	at	Oposisi.	Vanderwal’s	

(1973: 196) arguments for cultural replacement between Layer IIC and IIB rely 

on the absence of such evidence for cultural continuity. However, as types do 

occur most frequently in the layers that Vanderwal (1973) saw them as 

chronostratigraphic markers of, the type sequence still has value as a tool for 

establishing the relative age of surface collections (Swadling et al. 1977: 63-4). 

Indeed, the general trends in decoration at Oposisi are paralleled at Nebira 4 

(Allen 1972; Rhoads 1980: 137). This is evident in the overwhelming dominance 

of	the	‘correct’	types	in	Layers IIB-IB in Figures 5.3-5.5.  

 

The	relatively	low	proportions	of	‘correct’	types	in	Layers	IA	(15%)	and	IIC	

(49%)	warrant	further	discussion	here.	Vanderwal’s	(1973:	33)	interpretation	of	

the stratigraphy at Oposisi was that Layer IA had been either grossly disturbed 

or consisted of deposits that had eroded down from further up the hill after 

general abandonment of the site. The greater diversity of types in Layer IA, 

including types from right through the EPP sequence supports this 

interpretation. The present analysis also hints that some of this re-deposited 

material may have become incorporated into the upper part of the fairly 

unconsolidated Layer IB immediately below IA. This would explain the presence 

in Layer IB of single examples of rim sherds from Type B (2007 Spit 4) and C 

(Spit 5) vessels, as well as two shell impressed rim sherds from a Type A vessel 

in Layer IB (Spits 4 and 5). This explanation finds some support in the 

distribution of bone and shell artefacts at Oposisi reported by Allen et al. (2011). 
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Drilled shell beads and part of a Conus shell armband are reported from Layer IB. 

Similar artefacts are otherwise restricted to Layers IIC and IA.       

 

Eight	of	the	‘incorrect’	rim	sherds	from	Layer	IIC	(28%	of	the	classified rim 

sherds in that layer) have been classified as Type H (globular cooking pots with 

outcurving rims). The key attributes that these sherds had in common were a 

pendant rim (Extra Rim Feature 1) and rounded lip profile (Lip Profile 2; see 

Figure 5.1). In his type sequence, Vanderwal (1973) made this vessel type a 

chronostratigraphic marker of Layers IIA and IIB, attributing the presence of 20 

sherds in Layer IIC to artefact migration or excavation error. Bulmer (1999: 553) 

has since criticised Vanderwal’s	approach	as	“unduly	cautious”	and	argued	that	

the Type H cooking pot was an in situ component of Layer IIC at Oposisi, pointing 

to the presence of similar pots in the roughly contemporaneous earliest deposits 

from sites in the Port Moresby and Amazon	Bay	regions.	If	these	‘Type	H’	cooking	

pots are accepted as in situ components of Layer IIC, the proportion of sherds of 

the	‘correct’	types	increases	from	49%	to	77%,	bringing	Layer	IIC	in	line	with	

Layers IIB-IB.  

 

Fabric Analysis  
All 473 sherds were examined using a low powered binocular microscope (20x 

magnification), and grouped into four macro-categories according to the 

dominant nature of the fabric. As part of the chemical characterisation of fifty 

sherds of pottery from Oposisi T1/A using the SEM, a number of sherds had their 

fabric analysed chemically. The analysis was intended to be qualitative, covering 

the diversity of inclusions, rather than quantitive. A brief outline of the 

inclusions identified within each of the four fabric macro-categories is provided 

below. Photos taken using the SEM show examples of each fabric macro-category 

(Figure 5.8). 

1. Ferromagnesian (Fe/Mg) 
Seven sherds in the SEM sample belong to the Fe/Mg fabric group. The 

characteristic dominant inclusions of this group are a mixture of all or some of 

pyroxenes (Chromian Augite), haematite, ilmenite, titanferous magnetite and 

other ferrous oxides. Quartz and feldspar are also universally present. Minor 
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inclusions identified in single members of this group are chlorite, chromite and 

hornblende, as well as distinctly calcareous inclusions (typically 95% or more of 

CaO), which could be shell or limestone. 

2. Ferromagnesian/Light (Fe/Light)  
Twelve sherds in the SEM sample belong to the Fe/Light fabric group. Like the 

Fe/Mg group, the Fe/Light group also typically contain a mixture of all or some 

of  pyroxenes (Chromian Augite), haematite, ilmenite, titanferous magnetite and 

other ferrous oxides, but in lower proportions. Again, quartz and feldspar is 

universally present. Calcareous inclusions are a more common characteristic of 

this group. Minor inclusions identified in single members of this group are 

chlorite, epidote, garnet, hornblende and sphene. 

 

3. Light  
Twenty-one sherds in the SEM sample belong to the Light fabric group, the 

dominant fabric group in the overall T1/A sample (Figure 5.8 below). The 

minerals prevalent in these samples are quartz and feldspars, with pyroxenes 

(chromian augite) also typically present but in lower proportions than the 

Fe/Mg and Fe/Light groups. Calcareous inclusions are common minor 

components of the sherds in this fabric group, as were ferrous oxides. Minor 

inclusions identified in single members of this group are chlorite, epidote, 

haematite, hornblende, ilmenite, rutile, sphene and titanferous magnetite. 

  

4. Calcareous 
Ten sherds in the SEM sample belong to the Calcareous fabric group. The 

minerals prevalent in these samples are calcareous inclusions, quartz and 

feldspars. The supplementary presence of pyroxenes (chromian augite) is also 

noted in a number of sherds. Minor inclusions identified in single members of 

this group are chlorite, garnet, haematite, ilmenite, titanferous magnetite and 

zircon. 
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Figure 5.8. Representative Scanning Electron Microscope (SEM) photographs (100x magnification) of each fabric macro-category with select inclusions identified. Top 

left: Calcareous. Top right: Ferromagnesian (Fe/Mg). Bottom right: Light. Bottom left: Ferromagnesian/Light (Fe/Light). 
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Figure 5.9. Proportions of the fabric macro-categories in the T1/A sample. 

 

Figure 5.9 presents the proportions of the fabric macro-categories in the overall 

T1/A sample. The overwhelmingly dominant fabric group in the Oposisi T1/A 

ceramics is Light – sherds with this fabric comprise 70% of the overall sample. 

Fe/Light is the next largest group, comprising 19% of the overall sample. Fe/Mg 

and Calcareous fabrics make up 6% and 5% of the overall sample respectively. 

 

Change over Time 
Table 5.6 and Figure 5.10 present the distribution of the fabric macro-categories 

per layer in T1/A. The data shows a varied pattern through time. The most 

notable finding is that Layer IIC differs significantly from the other layers in that 

the highest proportion of sherds are in the Fe/Mg group (40%). The proportion 

of sherds in this group drops to 5-6% in Layers IIB and IIA and further still in 

Layers IB and IA (c. 2%). The presence of Fe/Mg fabric in the upper layers of the 

site might be largely due to the aforementioned re-deposition of earlier material, 

as it occurs in vessels of Type C, E and J (Table 5.8 below). 
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Table 5.6. Distribution of fabrics per layer. ADI Column T1/A.* 

Fabric Layer   

  
IA 

N (%) 
IB 

N (%) 
IIA 

N (%) 
IIB 

N (%) 
IIC 

N (%) 
Total 
N (%) 

Fe/Mg 2(2) 2(2) 10(6) 4(5) 12(40) 30(6) 
Light 57(66) 86(77) 121(70) 56(78) 9(30) 329(70) 
Fe/Light 19(22) 15(14) 39(22) 7(10) 8(27) 88(19) 
Calcareous 9(10) 8(7) 3(2) 5(7) 1(3) 26(5) 
Total (N) 87 111 173 72 30 473 

*N= number of sherds with that fabric. % = percentage of the Layer Total of sherds with that 
fabric. Percentages rounded to nearest integer. 

 

 
Figure 5.10. Distribution of fabrics (%) per layer. ADI Column T1/A. 

The Light fabric group becomes the dominant group from Layer IIB, increasing 

from 30% in Layer IIC to 78% and 77% in IIB and IB respectively. There is a 

slight drop to 70% in Layer IIA and a corresponding increase in the Fe/Light 

group (c. 23%, c.f. 10% and 14% in IIB and IB respectively), indicating a higher 

proportion of tempers with a greater concentration of ferromagnesian silicates 

and iron oxides, but not enough to be included in the Fe/Mg group, which 

qualitatively was quite distinct when viewed under a low powered microscope, 

and also under the SEM (Figure 5.8). Interestingly it is also in Layer IIA where we 
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see some evidence of a possible mid-EPP increase in mobility as indicated by the 

chemical analysis of chert artefacts (Allen et al. 2011). Another increase in the 

proportion of the Fe/Light group in Layer IA might be best explained by re-

deposition, based on its association with ceramic type (see Table 5.8 below). It is 

surprising that a corresponding increase of the Fe/Mg group was not detected, 

although, as already mentioned, the presence of the Fe/Mg fabric in the upper 

layers	is	largely	associated	with	‘earlier’	pottery	types.	Sherds	with	Calcareous	

fabrics are present in low numbers throughout the Oposisi sequence.  

 
Table 5.7 presents an overview of changes in the specific inclusions in the SEM 

sample sherds across layers. There is a reduction over time in the variety of 

heavy ferromagnesian silicates and opaque iron oxides (e.g. pyroxenes (augite), 

magnetite haematite and ilmenite) present as inclusions. As expected, this 

corresponds with the reduction in the proportion of sherds with Fe/Mg fabric 

seen in Table 5.6 and Fig 5.10 above. In this instance, the paucity of these 

inclusions in Layer IA relative to the layers immediately below is not surprising, 

given that the SEM sample from IA consisted mainly of sherds from what are 

thought to be late EPP vessel types. 
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Table 5.7. Chemical analysis of mineral filler. ADI Column T1/A. 
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Table 5.7 (cont). Chemical analysis of mineral filler. ADI Column T1/A. 

 

 

Table 5.8 shows the relationship between fabric groups and Vanderwal pottery 

types for each layer in the T1/A assemblage. There is no simple correlation 

between fabric group and types. The picture at this stage is consistent with the 

use of different types of temper to produce a variety of vessel forms. This is 

particularly so early in the Oposisi sequence. This will be discussed further once 

the results of the chemical analysis have been reported. 
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Table 5.8. Distribution of fabrics per Vanderwal Pottery Type and Layer. ADI Column T1/A.* 

Layer Vanderwal Type Fabric Group 

  
Fe/Mg Light Fe/Light Calcareous 

    N (%) N (%) N (%) N (%) 
IA A - 3 (100) - - 

 
C 1 (25) 2 (50) 1 (25) - 

 
E - 1 (100) - - 

 
H - 4 (80) 1 (20) - 

 
J 1 (12.5) 5 (62.5) 2 (25) - 

 
K - 1 (50) 1 (50) - 

 
M - - 1 (100) - 

 
N - 1 (33) 2 (67) - 

 
P - 4 (80) 1 (20) - 

 
R - 10 (77) 2 (15) 1 (8) 

 
S - 5 (56) 2 (22) 2 (22) 

 
T - 2 (67) - 1 (33) 

  W - 4 (67) - 2 (33) 
IB A - 4 (67) 2 (33) - 

 
B - - - 1 (100) 

 
C - 1 (100) - - 

 
E 1 (100) - - - 

 
H - - 3 (100) - 

 
J - 7 (64) 3 (27) 1 (9) 

 
N - 2 (100) - - 

 
P - 8 (73) 3 (27) - 

 
R 1 (4) 23 (92) - 1 (4) 

 
S - 17 (94) - 1 (6) 

 
T - 5 (83) - 1 (17) 

  W - 2 (50) - 2 (50) 
IIA A - 1 (50) 1 (50) - 

 
D 1 (25) 2 (50) 1 (25) - 

 
E - 3 (75) 1 (25) - 

 
H 3 (7) 23 (51) 17 (38) 2 (4) 

 
J 3 (13) 17 (74) 3 (13) - 

 
K - 20 (91) 2 (9) - 

 
M 1 (9) 8 (73) 2 (18) - 

 
N - 8 (89) 1 (11) - 

 
P - 1 (14) 6 (86) - 

 
R - 6 (86) 1 (14) - 

 
S - 1 (100) - - 

  T - - 1 (100) - 
*N= number of sherds from vessels of that Vanderwal Type and with that fabric. % = percentage 
of the sherds from vessels of that Vanderwal Type with that fabric in that layer.  
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Table 5.8 (cont). Distribution of fabrics per Vanderwal Pottery Type and Layer. ADI Column T1/A. 
 
Layer Vanderwal Type Fabric Group 

  
Fe/Mg Light Fe/Light Calcareous 

    N (%) N (%) N (%) N (%) 
IIB A - 1 (50) - 1 (50) 

 
B - 1 (100) - - 

 
C 1 (20) 3 (60) 1 (20) - 

 
D 1(25) 2 (50) - 1 (25) 

 
E - 6 (86) 1 (14) - 

 
H 2 (6) 25 (73) 4 (12) 3 (9) 

 
J - 6 (100) - - 

 
K - 5 (100) - - 

 
M - 2 (100) - - 

  N - 1 (100) - - 
IIC A 1 (25) 1 (25) 2 (50) - 

 
B - 2 (50) 2 (50) - 

 
C 3 (50) 2 (33) - 1 (17) 

 
E - - 1 (100) - 

 
H 4 (50) 2 (25) 2 (25) - 

 
J 2 (50) 2 (50) - - 

 
N 1 (100) - - - 

  R 1 (100) - - - 
*N= number of sherds from vessels of that Vanderwal Type and with that fabric. % = percentage 
of the sherds from vessels of that Vanderwal Type with that fabric in that layer. 

 

Discussion of Results of the Fabric Analysis 
The results of the fabric analysis show the presence of mineralogically diverse 

inclusions, including the universal and often dominant presence of quartz and 

feldspars in the Oposisi T1/A assemblage. These two observations are what 

would be expected if the sands and clays used to manufacture the Oposisi 

pottery had been collected by potters from along the South Papuan Coast. Quartz 

and feldspars are common constituents of many beach sands along the Papuan 

South Coast, which have been identified in several prehistoric ceramic 

assemblages in the region (Bickler 1997; David et al. 2013: 164-5; Vilgalys 2013; 

Worthing 1980). Of the most direct relevance to the present study, Bickler 

(1997: 155) has previously found that quartzo-feldspathic tempers were 

characteristic of pottery from the Yule Island region. The presence of quartz and 

feldspars in these fabrics could also be due to their natural occurrence in clays 

sourced from along the coast (Rice 1987: 96-7). In addition, a number of river 
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systems traverse the geologically diverse continental landscape of the Papuan 

South Coast, including the local Angabunga system (Figure 3.1). As a result of the 

mixing of detritus from such diverse sources within these systems, temper sands 

sourced from mainland river systems and beaches along the Papuan South Coast 

can be expected to be quite mineralogically heterogeneous (Dickinson 1998: 

264).  

 

The data also hints at some changes over time at Oposisi. There is a reduction 

over time in the diversity of the non-plastic inclusions in the fabrics, with a 

decreasing variety of heavy ferromagnesian silicates and opaque iron oxides (e.g. 

pyroxenes (augite), magnetite, haematite and ilmenite) present as fillers. The 

presence of these inclusions is possibly from the addition of volcanic beach sand, 

sourced from black sand beaches or stream deposits of bedrock detritus, or from 

placer concentrates on mixed beaches (Dickinson 1994, 1998: 266). The low 

numbers of sherds in the Calcareous fabric group throughout the Oposisi 

sequence probably reflects a previously documented tendency for many ancient 

Oceanic potters to avoid temper sand sources composed exclusively or 

dominantly of calcareous reef detritus (Dickinson 1998: 266). Calcareous 

inclusions were subordinate in a majority of sherds in other categories. This is 

not surprising given a geologically complex local landscape that includes 

limestone and calcareous sandstone and siltstone (see Chapter 3, Figure 3.1). 

 

Chemical Analysis 
The following section reports the results of the chemical analysis of the sample 

of 50 sherds selected for EDXS analysis on the SEM. To recap from Chapter 4, the 

primary aim of the chemical characterization of the ceramic matrices was the 

definition of discrete groupings of sherds (Chemical Paste Compositional 

Reference Units, or CPCRUs) based on chemical similarity. Principal Components 

Analysis (PCA) and hierarchical clustering techniques (Group Average and 

Ward’s	Error)	were	the	statistical analyses used to help define CPCRUs in the 

present study. A table of the PCA eigenvalues is included as Appendix 2.  
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The PCA plots of Components 1 and 2 and Components 1 and 3 are presented 

below (Figures 5.11 and 5.12). Plotting of Component 1 (61.59%) against 

Component 2 (16.09%) accounts for 77.68% of the variability in the data. An 

additional 9.61% of the variability in the data is accounted for by Component 3, 

so that overall 87.29% of the variability in the data is accounted for between the 

two PCA plots. 

 

Six CPCRUs are discernible in Figures 5.11 and 5.12. Support for the validity of 

these visually identified CPCRUs is provided by dendrograms produced using 

Group	Average	and	Ward’s	Error	hierarchical	clustering	techniques	(Figures 

5.13 and 5.14), which are fairly consistent in grouping sherds in CPCRUs 2-6 as 

outliers. 
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Figure 5.11. Principal Components Analysis (PCA) plot of Components 1 and 2 showing Chemical Paste Compositional Reference Units (CPCRUs). Each data point 

represents an averaging of five readings taken from separate points on the ceramic matrix. Variance accounted for by Component 1 is 61.59%. Variance accounted for 
by Component 2 is 16.09%. 



 110 

 
Figure 5.12. Principal Components Analysis (PCA) plot of Components 1 and 3 showing Chemical Paste Compositional Reference Units (CPCRUs). Each data point 

represents an averaging of five readings taken from separate points on the ceramic matrix. Variance accounted for by Component 1 is 61.59%. Variance accounted for 
by Component 3 is 9.61%. 



 111 

 
Figure 5.13. CPCRU comparison. Group Average linkage. 

 



 112 

 

 
Figure 5.14.	CPCRU	comparison.	Ward’s	Method	linkage. 
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Description of CPCRUs 
CPCRU 1 

CPCRU 1 is the largest, containing 39 of the 50 samples included in the chemical 

analysis. Applying the criterion of abundance here, CPCRU 1 is probably 

representative of the nearest available local clay source(s) suitable for ceramic 

manufacture. To test whether CPCRU 1 does in fact represent a coherent 

grouping, an additional PCA analysis was run including only the samples in that 

CPCRU. The plot of Components 1 and 2 is presented in Figure 5.15. The plot 

shows no clear separation of points into multiple clusters, suggesting that CPCRU 

1 does represent a coherent grouping of samples. There is no clear evidence of 

production specialisation in CPCRU 1, which includes the full range of both 

Vanderwal vessel types and fabric groups present in Oposisi T1/A, as well as the 

majority of decorative techniques (Tables 5.9, 5.10 and 5.11). 

   

 
Figure 5.15. Principal Components Analysis (PCA) plot of Components 1 and 2. CPCRU 1. Each data 
point represents an averaging of five readings taken from separate points on the ceramic matrix.
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Table 5.9. Distribution of sherds in the SEM sample according to CPCRU and Vanderwal Type. 

Vanderwal Type CPCRU 
  1 2 3 4 5 6 
A 3 3 - 1 - - 
B 2 - - - - - 
C 2 - - - - 1 
D 2 - 1 - - - 
E 3 - - - - - 
H 6 - - - 1 - 
J 1 - - - - - 
K 2 - - - - - 
M 3 - - - - - 
N 1 - - - - - 
P 2 - - - - - 
R 3 1 - - - - 
S 2 - - - - - 
T 1 - - 1 - - 
W 4   2 -   - 

 
Table 5.10. Distribution of sherds in the SEM sample according to CPCRU and Fabric Group. 

Fabric Group CPCRU 
  1 2 3 4 5 6 

Fe/Mg 5 1 - - - 1 
Fe/Light 10 1 - 1 - - 
Light 15 2 3 - 1 - 
Calcareous 9 -  -  1  - -  

 
Table 5.11. Distribution of sherds in the SEM sample according to CPCRU and Decorative Technique. 

Decorative Technique CPCRU 
  1 2 3 4 5 6 

Shell Impressed 1 2 - 1 - - 
Shell Impressed and Rim Grooved 1 - - - - - 
Rim Grooved 1 1 - - - - 
Body Grooved 5 - - - - - 
Body Grooved and Incised 1 - - - - - 
Incised 6 - - - - - 
Incised and Etched 3 - 2 - - - 
Fingernail Impressed? 1 - - - - - 
Burnished 1 1 1 - - - 
Painted - - - 1 - - 
No Decoration 19 -  -  -  1 1 
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CPCRU 2 

Interpretation of CPCRUs 2-6 are severly limited by size of the available samples, 

a finding which in itself suggests these groups may represent imported ceramics 

(c.f. Summerhayes 2000a). CPCRU 2 contains four sherds. These four sherds 

contain three different fabric groups, hinting once again at a lack of 

specialisation in this aspect of production. Three of the sherds in CPCRU are 

likely from Type A vessels (Table 5.12). Two of these are shell impressed and 

one is rim grooved with no shell impressing. Two of these are from Layer IIC, 

while the third is from the possibly redeposited Layer IA. The fourth sherd, 

which was from Layer IB, is likely from a burnished Type R vessel.  

 

CPCRU 3 

CPCRU 3 contains three sherds, which all have a Light fabric. There are two Type 

W	sherds	with	‘etched’	decoration	from	Layer	IA	and	one	burnished	sherd,	likely	

from a Type D vessel, from Layer IIB.  

 

CPCRU 4 

CPCRU 4 contains two sherds. One sherd contains Fe/Light fabric and one 

Calcareous fabric. There is one shell impressed Type A sherd from Layer IIC and 

one	possibly	painted	sherd	from	Layer	IA,	likely	to	be	from	a	Type	T	‘cooking	

pot’. 

 

CPCRUs 5 and 6 

Each of these CPCRUs contains only one sherd. The CPCRU 5 sherd is from Layer 

IIA	and	likely	comes	from	an	undecorated	Type	H	‘cooking	pot’.	The	fabric	was	

Light. The CPCRU 6 sherd is from Layer IIC and likely comes from an 

undecorated	Type	C	‘water	pot’.	The	fabric	is	Fe/Mg. 
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Change over Time  
The CPCRU data shows a varied pattern through time. In Layer IIC, four of the six 

CPCRUs are represented even though the layer produced the fewest sherds, even 

when corrected for volumetric differences (Table 5.1). Four of the ten sherds 

from Layer IIC do not belong to CPCRU 1. In contrast, only one sherd in each of 

Layers IIB through IB do not belong to CPCRU 1. An unexpected finding is the 

variability in Layer IA, with four of the six CPCRUs again represented. An 

intuitive explanation for this is the possibly disturbed nature of this layer. 

However, this explanation is unsatisfactory. Three out of the four possibly 

‘foreign’	sherds	in	Layer	IA	belong	to	Vanderwal	Types	T	and	W,	which	are	

restricted to the uppermost layers at Oposisi. These types are also markers of the 

most recent layers at Port Moresby EPP sites (e.g. Nebira 4). This finding will be 

discussed further in Chapter 6.  
 

Table 5.12. Distribution of sherds in the SEM sample according to CPCRU and layer.  

Layer CPCRU 
  1 2 3 4 5 6 

IA 6 1 2 1 - - 
IB 9 1 - - - - 
IIA 9 - - - 1 - 
IIB 9 - 1 - - - 
IIC 6 2 -  1 -  1 

 
 

Discussion of the Results of the Chemical Analysis 
Overall, insofar as interpretation is not severly limited by small sample sizes for 

some of the CPCRUs, the situation with the ceramics from Oposisi T1/A is 

complex, with no simple correlation between form, fabric and CPCRU evident. 

Different production centres do not appear to be producing their own specialised 

ware. The pattern is more consistent with that of a mobile group of producers 

who had a variable technology in pottery production than a specialised exchange 

system involving the movement of raw materials (c.f. Summerhayes 2000a and 

Summerhayes & Allen 2007). This will be discussed further in Chapter 6.  
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Nine of the eleven sherds from CPCRUs 2-6, including all sherds from CPCRUs 2-

4, were decorated in some way. Although there is no strong evidence of 

decorative specialisation (these decorative techniques were also present on 

sherds in CPCRU 1) this is an interesting observation. Summerhayes and Allen 

(2007) found a relationship between shell impressed decoration and the 

movement of pots in the early EPP. It is notable that the greatest apparent 

movement of pots in the present study occurs in the two layers (IIC and IA) most 

strongly associated with the two most striking types of decoration (shell 

impression and etching). This point will also be discussed further in Chapter 6. 

 

Summary 
The results of the analysis of the T1/A ceramic assemblage provide some 

interesting insights into pottery production patterns at Oposisi, and some 

interesting trends over time. Further discussion of these results as they relate to 

previous studies will follow in Chapter 6.  

 

As the only detailed ceramic sequence based on form and decoration that is 

available	for	the	EPP	phase,	Vanderwal’s	(1973)	type	sequence	provides	the	best	

means of categorising assemblages from this phase. However, the main 

conclusion drawn from the distribution of ceramic types, as well as decoration, 

in T1/A is that this sequence appears to artifically restrict the stratigraphic 

distribution of some vessel forms and decorative elements at Oposisi, consistent 

with previous arguments put forward by other researchers. 

 

Analysis of fabrics showed the presence of mineralogically diverse inclusions, 

including the universal presence of quartz and feldspars in the Oposisi T1/A 

assemblage. These two observations are most parsimoniously explained by the 

collection of the sands and/or clays used to manufacture the Oposisi assemblage 

from along the South Papuan Coast. In addition, the situation with regards to the 

production of ceramics from Oposisi T1/A appears to be complex, with no simple 

correlations between form, fabric and CPCRU evident. 
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The fabric and chemical data also hints at change over time at Oposisi. The 

greatest variability, as determined by both fabrics and clays, appears in Layer 

IIC. Overtime this variability decreases, although a surprising finding was an 

apparent increase in the clay variability in Layer IA, an increase that appears to 

not be explained by the redeposited nature of this layer.  
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Chapter 6  

CONCLUSIONS 
 
 

The central concern of the present study has been identifying the nature of 

interaction between the 2nd millennium BP communities along the Papuan South 

Coast that produced and used the pottery type known as Early Papuan Pottery 

(EPP). A combined stylistic and physicochemical characterisation analysis was 

undertaken on a sample of ceramics excavated at the seminal EPP site of Oposisi, 

located on Yule Island in Hall Sound. Three research questions were outlined in 

Chapter 1: 

 

1. What is the nature of interaction in the EPP phase as inferred from 

pottery production patterns and how do they change over time? 

2. How does the nature of EPP interaction inferred from pottery production 

relate to that inferred from the study of other types of material culture? 

3. Do the answers to the above provide further insights into the relationship 

between the EPP and the recently discovered Papuan South Coast Lapita? 

 

This final chapter reviews the results presented in this thesis pertaining to these 

three questions.  

 

The Nature of EPP Interaction 
Chapters 1 and 2 introduced a model of Lapita colonisation and interaction in the 

Bismarck Archipelago that provided a possible template for understanding 

interaction during the EPP phase. In this section, the fit of a similar model to the 

results of this and other studies of the EPP phase will be assessed. 

Pottery Production Patterns 

Locus of Production 
Petrological and chemical characterisation of Lapita assemblages has repeatedly 

demonstrated that they are mostly locally produced (Dickinson & Shutler Jr. 

2000: 211; Summerhayes 2000a). The previous physicochemical analyses of EPP 
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reviewed in Chapter 2 all supported the general conclusion that the pottery was 

mostly manufactured locally in the Port Moresby, Yule Island and Amazon Bay 

regions (Bickler 1997; Irwin 1985; Summerhayes & Allen 2007; Swadling 1980). 

Interpretations of sand provenance along the Papuan South Coast, where major 

river systems traverse a geologically diverse landscape, can be problematic due 

to the mixing of detritus from multiple sources (Dickinson 1998: 264), but some 

broad attributions are possible. Fabrics in the Oposisi T1/A assemblage 

contained a range of diverse non-plastic inclusions, including the universal and 

often dominant presence of quartz and feldspars. Petrographic analysis by 

Bickler (1997: 155) has previously also found that such inclusions were 

characteristic of pottery from the Yule Island region. The results of the present 

analysis therefore allow the general conclusion of mainly local manufacture of 

the Oposisi T1/A assemblage to be substantiated. 

The use of PCA and hierarchical clustering techniques to organise the data from 

the chemical analysis revealed the presence of six groupings, or CPCRUs, which 

may represent distinct clay sources exploited by the Oposisi potters. CPCRU 1 is 

by far the largest of the six CPCRUs, containing 39 of the 50 samples included in 

the chemical analysis. Although assemblages from other sites were not included 

in the present analysis, other studies that have looked at multiple sites have 

identified the presence of dominant CPCRUs specific to each site (e.g. 

Summerhayes 2000a). Applying the criterion of abundance, CPCRU 1 probably 

represents the nearest available clay source(s) suitable for ceramic manufacture. 

Change over time 
Physicochemical studies of Lapita assemblages in the Bismarcks have identified 

differences in pottery production strategies in Early Lapita (colonisation phase) 

assemblages compared to Middle and Late Lapita assemblages (Hennessey 2007; 

Hogg 2007; Summerhayes 2000a). Early Lapita assemblages in these island 

groups showed signs of a variable ceramic technology. These assemblages were 

produced locally by mixing different non-local sands brought in from different 

river systems and beaches with site-specific clays to produce a similar variety of 

vessel forms and decorations (Figure 2.3). The later assemblages were produced 

with only a single sand, indicating a more conservative and standardised ceramic 
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production technology (Figure 2.4).  

The data from Oposisi generally shows a similar tendency towards conservatism 

through time. Figure 6.1 represents this change over time diagrammatically. 

There is a reduction in the diversity of the non-plastic inclusions in the fabrics, 

with a decreasing variety of heavy ferromagnesian silicates and opaque iron 

oxides (e.g. pyroxenes (augite), magnetite, haematite and ilmenite) present. By 

Layer IB, the Fe/Mg fabric group has dropped out altogether, subsequently 

present only in sherds from vessels of redeposited earlier styles. In the most 

recent EPP styles (Vanderwal Types T and W) from Layer IA, the Fe/Light fabric 

is also absent. 

There is also an expected decrease in CPCRU variability after Layer IIC, in which 

four of the six CPCRUs are present. This decreases to two CPCRUs in Layers IIB 

through IB. An unexpected finding, however, is the increase in CPCRU variability 

in Layer IA, with four of the six CPCRUs again represented. This variability is not 

explained by the possibly disturbed nature of this layer. Three out of the four 

possibly	‘foreign’	sherds	in	Layer	IA	belong	to	Vanderwal	Types	T	and	W,	which	

are restricted to the uppermost layers at Oposisi, and are also markers of the 

most recent layers at Port Moresby EPP sites (e.g. Nebira 4).  
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Figure 6.1. Changing use of clays and fabrics across layers at Oposisi (ADI). Dashed outlines indicate 

the fabric or clay is not present in that layer. 
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Mobility vs Exchange? 
There are multiple interpretations of these results. Summerhayes (2000a) saw a 

similar pattern from the Arawe Islands as indicative of the movement of the 

potters between sites. However, there are alternative explanations, such as the 

existence of specialised pottery production centres and exchange networks that 

change over time. Distinguishing between the possible interpretations is crucial 

for identifying the nature of interaction between EPP communities along the 

Papuan South Coast and will be addressed briefly here. How does one separate 

the movement of pots from the movement of the potters themselves? Production 

from a single centre to a number of sites can be expected to result in a single 

CPCRU associated with a single fabric being found in a number of assemblages 

(Summerhayes 2000a: 225). This is the pattern seen along the Papuan South 

Coast in the ethnographic past with Motu pottery production (Summerhayes & 

Allen 2007). Figure 6.2 diagrammatically represents this pattern. Alternatively, 

Figure 6.3 represents the pattern expected when a number of specialist 

production centres are operating, each one producing their own type of ware. In 

this case, a number of CPCRUs, each one associated with particular vessel types 

and fabrics, would be expected to be found in the assemblages from a number of 

sites (Summerhayes 2000a: 225).     

 

The situation in the Arawe assemblages conformed to neither of these patterns 

(Summerhayes 2000a). CPCRUs were mostly site specific, suggesting that each 

site produced its own wares. In addition, there was no simple correlation 

between CPCRU, form and fabric evident. In the Early Lapita period potters were 

apparently not technologically conservative, producing similar vessels with 

different clays and fabrics. The situation was best represented diagrammatically 

by Figure 2.3. Furthermore, there was uniformity in form and decoration 

between assemblages. Different local production centres did not appear to be 

producing their own distinctive ware. Summerhayes (2000a) reasoned that if the 

movement of raw materials rather than of the potters themselves was occuring 

then the variation between his Arawe assemblages would have been greater 

than what was observed. 
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Figure 6.2. Selection of fabrics from later specialist production, e.g. Motu. Reproduced from 

Summerhayes & Allen (2007: Figure 7). 

 

 
Figure 6.3. Selection of fabrics expected from a number of operating specialist production centres. 

Reproduced from Summerhayes & Allen (2007: Figure 8). 
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The situation during the EPP phase appears similar to that found in the Arawe 

Islands. The results of the analysis conducted by Summerhayes & Allen (2007) 

suggested that early EPP pottery production was mainly local and at the same 

time technologically variable, with a number of fabrics being produced with 

distinct local clay sources. Insofar as interpretation is not limited by small 

sample sizes for some of the CPCRUs, the situation with the ceramics from 

Oposisi T1/A is similar. The dominance of CPCRU 1 suggests mainly local 

manufacture. Again, there appears to be no simple correlation between form, 

fabric and CPCRU. Different production centres appear to be producing uniform 

wares, with little or no indication of specialisation. The present pattern is 

therefore also taken to indicate an initially highly mobile group of producers 

who had a variable ceramic technology, with a tendency towards reduced 

mobility and increased technological conservatism over time.   

 

To recap, the exact nature of mobility is unknown. As Summerhayes (2000a: 234, 

2003: 142) notes, a mobile society does not necessarily equate with the 

wholesale movement of settlements across the landscape. It may mean a more 

interactive community, where people are moving between settled communities 

more, perhaps collecting raw materials for ceramic manufacture along the way. 

For example, the presence of the Fe/Mg fabrics in the early part of the Oposisi 

sequence (Zone II, and especially Layer IIC) is likely explained by the addition of 

volcanic beach sand, sourced from black sand beaches or stream deposits of 

bedrock detritus, or from placer concentrates on mixed beaches (Dickinson 

1994; 1998: 266). Sand from these types of sources was typically preferred by 

prehistoric Oceanic potters (Dickinson 1998: 266), which suggests they would 

have been willing to transport it over greater distances. As populations become 

more sedentary an adaptation to more localised resources would be expected to 

follow. The quartz and feldspar dominated lighter fabrics of the other fabric 

groups certainly appears more consistent with the use of sands from the Port 

Moresby region westwards (Bickler 1997; Worthing 1980, 1982).  

In the case of Lapita, it has been argued that the early movement of people 

between settlements was a necessary aspect of successful colonisation, ensuring 
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the survival of generally small scale colonies by maintaining access to a larger 

pool of prospective marriage partners (Summerhayes 2003: 143). This argument 

has been extended to the Papuan South Coast by Summerhayes and Allen (2007), 

who	borrowed	a	behavioural	ecology	hypothesis	referred	to	as	“costly	signalling”	

to help explain the elaborate early material culture of Lapita and EPP. Such 

elaborate material culture is argued to have two important roles during the 

colonisation of already occupied landscapes. Creation of objects that will confer 

prestige value on the recipients encourages trade relationships with incumbent 

groups, facilitating the success of new settlements by gaining access to resources 

controlled by incumbent groups, or alternatively to marriage partners, and 

promoting peaceful relationships (Summerhayes & Allen 2007: 116-7). The 

second role is the maintenance of social relationships between different 

colonising villages and therefore access to resources not available locally and 

also to marriage partners, improving the likelihood of biological success 

(Summerhayes & Allen 2007: 117). If women were potters, well-made, 

elaborately decorated pots could be	one	indication	of	their	“fitness”	as marriage 

partners. The model put forward by Summerhayes & Allen (2007) is one way of 

making sense of the movement of some pots between villages that all most likely 

made their own pottery.  

In support of their model, Summerhayes & Allen (2007) found that the seven 

sherds of Oposisi origin that appeared to have been imported into Nebira 4 were, 

with one exception, decorated, and included all of the sampled shell impressed 

and rim grooved sherds (Vanderwal Type A) that had been excavated at Nebira 

4. There is further support for this model in the results of the present study. Of 

the	five	‘foreign’	sherds	from	Layer	IIC	at	Oposisi	(including	the	shell	impressed	

sherd from IA, which was likely re-deposited IIC material), three were shell 

impressed (Type A), another was rim grooved (Type A), while the remaining 

sherd was likely from a plain water pot (Type C). This incidence of shell 

impression was higher than for the CPCRU 1 vessels from Layer IIC.  
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Obsidian and Chert Data 
The second research question outlined in Chapter 1 concerned how the nature of 

EPP interaction inferred from pottery production related to that inferred from 

the study of other types of material culture. While changes in pottery decoration 

over time initially defined the EPP period, the term has been extended to be 

more than just pots. Obsidian and chert consumption patterns at Oposisi have 

previously been shown to change over the course of the EPP phase (Allen et al. 

2011). Summerhayes (2003) has previously addressed the problem of focussing 

on only one class of material culture when modelling socio-economic systems. 

This may result in incomplete models. Therefore, a comparison of how the 

pottery production patterns identified in the present study relate to what is 

known about the distribution of obsidian and chert during the EPP phase is 

essential. 

As discussed in Chapter 2, there is a decrease of Fergusson Island obsidian in the 

later Zone I relative to the earlier Zone II at Oposisi (Allen et al. 2011: Table 4), 

suggestive of a reduction in mobility. Analogous to the situation in the Bismarcks 

(Summerhayes 2003), one plausible interpretation is that this decrease in 

obsidian reaching Yule Island is indicative of a shift in obsidian distribution 

mechanisms from direct procurement from Fergusson Island as people moved 

westwards along the coast to mostly down-the-line exchange between relatively 

sedentary groups in the later EPP. This is an indication that the people 

themselves are no longer moving as far eastwards along the coast as they 

previously had. By this point in the sequence, the ceramic decorative sequences 

in the Port Moresby and Yule Island regions appear to have diverged from those 

in the Amazon Bay region (see Chapter 2).    

Allen et al. (2011) also found a varied pattern through time in the chemical 

variability of flaked chert at Oposisi. In that study chert artefacts were chemically 

characterised using PIXE-PIGME, and Chemical Compositional Reference Unit 

(CCRU) groupings of chert, analogous to the CPCRU groupings used in the 

present study, were identified. Given that artefact-quality chert does not appear 

to occur on Yule Island, it was assumed to source at least to the adjacent 

mainland, if not further afield (Allen et al. 2011: 74). In Layer IIC, five CCRUs 
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were present. In Layer IIB, chemical variability decreased somewhat, with only 

three CCRUs present. Chemical variability then increased again in Layers IIA and 

IB (4 CCRUs). Although Layer IA (3 CCRUs) was also sampled by Allen et al. 

(2011), the results from this layer must be viewed with more scepticism given 

the already discussed issues with Layer IA and the inability to distinguish chert 

artefacts	on	the	basis	of	‘style’.	Allen et al. (2011: 77) suggested that the increase 

in chemical variability between Layers IIB and IIA could relate to a period of high 

mobility or intensity of interaction in the Oposisi sequence subsequent to the 

initial colonisation period. In the present study there was a noticeable increase 

in the proportion of the Fe/Light fabric group in Layer IIA at the expense of the 

(probably local) Light fabric group. These findings will be discussed further in 

the next section.   

 
 

An Interpretation of the Oposisi Sequence 
The following section provides a suggested cultural sequence for the Oposisi site. 

The proposed sequence incorporates evidence from the present study as well as 

relevant evidence from previous archaeological studies along the South Papuan 

Coast. 

Oposisi Layer IIC 
The best dates available for the earliest part of the Oposisi site sequence are 

those obtained during the 2007 re-excavation of the site (Table 3.5). These dates 

place this part of the Oposisi sequence between 2100-1900 cal BP (2σ). The 

evidence at this stage is that Oposisi is part of a society of highly mobile ceramic 

producers stretching right along the Papuan South Coast. This mobility, also seen 

in Early Lapita society in the Bismarck Archipelago, may be a necessary aspect of 

successful colonisation, ensuring the survival of generally small scale colonies 

(Summerhayes 2003: 143). The results of the present study hint at a significant 

reduction in mobility following this initial colonisation phase.   

Oposisi Layer IIB 
As seen in Table 5.1, when corrected for volumetric differences, Layer IIB has the 

highest number of rim sherds per cubic metre (1440/m3), followed closely by IIA 

(1384/m3). The densities of the rim sherds in these two zones are roughly twice 
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as high as the densities from any of the other three zones. In Chapter 5 it was 

noted that the dramatic increase in rim sherd density in T1/A after Layer IIC 

occupation could be interpreted as either a) an increase in pottery produced on 

site, b) an increase in the amount of pottery being imported to Yule Island, or a 

combination of alternatives a and b. In light of the subsequently reported results 

of the chemical analysis, with the reduction in chemical variability of sherds in 

Layer IIB relative to Layer IIC, an increase in pottery produced on site is the 

preferred interpretation. 

 

The 2007 radiocarbon date from charcoal of 1834±30 BP (Wk-21613; 

c. 1870-1700 cal BP at 2σ; Table 3.5) for Layer IIB at Oposisi is significant here. 

This date is close to other charcoal-derived basal dates obtained by Sandra 

Bowdler (1850±95 BP (I-6153); Rhoads 1983) and David et al. (2010; 1864±33 

BP (Wk-23056) and 1860±30 BP (Wk-23057)) at Emo (OAC; formerly Samoa) in 

the Kikori River region of the Papuan Gulf. Pottery is present from the earliest 

phase of occupation at Emo (David et al. 2010: 49). Furthermore, previous 

studies have suggested a likely Yule Island region source for pottery of this 

antiquity from the Gulf (Bickler 1997; Mackenzie 1980). On this basis, it is 

plausible that the increase in pottery production apparent at Oposisi is indicative 

of the beginnings of manufacture for long distance pottery trade to the Gulf.  

Oposisi Layers IIA and IB 
It is argued here that during this period of the Oposisi sequence (c. 1600-1400 

cal BP) there is a partial depopulation of Yule Island. Circumstantial evidence for 

this claim comes from the noticeable reduction in the density of rim sherds after 

Layer IIA (Table 5.1) as well as a change at this point in the site stratigraphy. 

Vanderwal (1973: 30) initially divided the stratigraphy of T1 into two Zones. The 

upper Zone I consisted of fairly unconsolidated lighter soils with high shell 

content and were easily distinguished from the darker and much more compact 

soils of Zone II below. This change was easily identified in 2007, while other 

subsequent divisions suggested by Vanderwal were not (Figure 3.5; Allen et al. 

2011: 71). 
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This argument begins to make sense of other data from previous archaeological 

studies along the Papuan South Coast. Around this time there are indications of a 

re-organisation of settlement within the Yule Island region, with the 

establishment of the Rorekori site (ANY), and possibly Kairuku (ADJ), Wairo 

(ADH) and Oroi (AOB) as well (Figure 3.1). There is also evidence of a re-

occupation of Kukuba Cave (ADL) around this time (Swadling et al. 1977: 55; 

Vanderwal 1973: 188-9). The excavated EPP ceramics from Kukuba Cave were 

deemed equivalent to those from Zone IIA at Oposisi (Vanderwal 1973: 85-6, 

171). An association between the other sites and Oposisi zones was based on the 

examination of surface collections (Vanderwal 1973), but remains the only data 

available at present. Swadling et al. (1977: 55), following Vanderwal (1973: 188-

9), take this evidence as indication of an expansion out from the initial area of 

settlement. As Swadling et al. (1977: 55) note: 

 
It could be postulated that by then the best agricultural land had been exhausted in 

the Yule Island and first Waima ridge areas, making it desirous to find new areas for 

gardens	…	Such	an	explanation	is	not	unlikely	for	Yule	Island	as	only	during	its	early	

occupation is there a high concentration of midden-rich sites. 

 

As mentioned above, support for a potential reorganisation of settlement 

patterns and an associated increase in population mobility during this period has 

been previously found in physicochemical analyses of chert artefacts from 

Oposisi (Allen et al. 2011). This may indicate local interaction between Oposisi 

and these new ‘daughter’	colonies on the opposing mainland. The data from the 

present study is more equivocal. While there is a noticeable increase in the 

Fe/Light fabric group in Zone IIA at the expense of the Light fabric group, there is 

no corresponding increase in CPCRUs.  

Oposisi Layer IA 
A very notable finding in the present study has been an increase in CPCRU 

variability in the final period of occupation (Layer IA) at Oposisi. One possibility 

is that this period may represent an increase in both the intensity and the 

geographical extent of late EPP interaction networks. As was the case in Layer 

IIC, there is a correlation between CPCRU and decoration, with all of the 
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‘chemically	foreign’	sherds	in	Zone IA at Oposisi being decorated wares. One of 

these was a probably re-deposited shell-impressed sherd, while the others were 

a painted Type T vessel and two slipped and etched Type W vessels.  

A Link to ENSO? 
Swadling et al.’s	(1977:	55)	suggestion	that	the reorganisation of settlement 

patterns around the middle of the EPP may have been driven by an exhaustion of 

agricultural land is especially plausible in light of palaeoclimatic data that has 

been collected over the past two decades (Conroy et al. 2008; Gagan et al. 2004; 

Moy et al. 2002; Riedinger et al. 2002). This data suggests that there has been a 

marked increase in El Niño-Southern Oscillation (ENSO) frequency in the last 

5000 years, reaching an apex in the 2nd millennium BP. ENSO events are 

associated with reduced sea-surface temperature (SST) and lower rainfall in the 

western Pacific (including New Guinea) and higher than normal SST and rainfall 

in the eastern Pacific (Chappell & Grove 2000). The prevailing climate conditions 

in the Yule Island region described in Chapter 3 would have left regional 

subsistence highly susceptible to the climate changes brought about by increased 

ENSO frequency. Sutton et al. (2015: 355) note that the fluctuations in climate 

associated with severe El Niño events even today have the potential to 

significantly impact subsistence systems in the Port Moresby and Yule Island 

regions of Papua New Guinea. One model of ENSO activity, published by Moy et 

al. (2002), is based on the sediment record from Laguna Pallcacocha in the 

Ecuadorian Andes (Figure 6.4). This model has proven particularly popular with 

some Pacific archaeologists in recent times, being used to help explain the 

colonization of Remote Oceania (Anderson et al. 2006; Wilmshurst et al. 2011), 

as	well	as	the	‘final	disruption’	of	EPP	society	around	1200 cal BP (Allen 2010; 

Sutton et al. 2015).  
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Figure 6.4. Frequency of El Niño events per 100-year intervals, based on the sediment record from 
Laguna Pallcacocha in Ecuador (Moy et al. 2002). The dotted lines indicate previously proposed 

South Papuan sequence disruptions (Allen 2010; Sutton et al. 2015). The solid horizontal line 
denotes the minimum number of events in a 100-year window needed to produce ENSO band 

variance (≈5;	Moy	et	al. 2002). This version of the model is adapted from Allen (2010: Figure 7) and 
has been previously published as Figure 5 in Sutton et al. (2015). 

 

Although the Laguna Pallcacocha model is likely biased towards stronger El Niño 

events (Moy et al. 2002: 163), it is still useful in the present discussion as it is the 

stronger El Niño events that we would expect to have the greater impact on 

human societies.11 According to Figure 6.4 there have been three 100-year 

periods in the last 2000 years when at least 25 strong El Niño events occurred 

within the space of a century. Two of these three periods correspond with 

previously proposed sequence disruptions (indicated by the dotted lines; see 

Allen 2010; Sutton et al. 2015). The third corresponds approximately to the shift 

in population or reorganization of settlement patterns proposed here to have 

                                                        
11 Allen (2010: 13) notes a discrepancy between the Laguna Pallcacocha model (Moy et 
al. 2002) and a model subsequently published by Conroy et al. (2008) based on the 
sediment record from the El Junco Crater Lake in the Galapagos Islands. The El Junco 
record indicates that the period of greatest ENSO variance occurred between 
approximately 2000-1500 cal BP. One possible explanation for the discrepancy between 
the two models is that the El Junco data is more sensitive to weaker El Niño events than 
the Pallcacocha data. Based on sediments from Bainbridge Crater Lake, also in the 
Galapagos Islands, Riedinger et al. (2002) suggest a peak ENSO frequency (n=166 
events) in the period 2000-1000	cal	BP,	but	only	14	of	these	were	considered	“strong”.	
There	were	more	“strong”	events	(n=36)	in	the	following	millennium,	which	is	roughly	
reflected in the Pallcacocha data (Figure 6.4).   
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occurred within the period dated 1600-1400 cal BP.12 

The final period of occupation at Oposisi remains undated, but is likely to fall 

somewhere between 1400-1200 cal BP, roughly corresponding with the highest 

peak of El Niño events in Figure 6.4. This peak has previously been argued to 

bring about a period of environmental stress that contributed to the final 

breakdown of EPP society around 1200 cal BP (Allen 2010; Sutton et al. 2015).  

Sutton et al. (2015: 355) suggest that under circumstances of environmental 

stress social interaction networks are essential for individual settlements to cope 

with potential disaster. The elaboration of pottery decoration in the late EPP 

might have had a similar role to that of the early shell impressed decoration in 

the maintenance of social ties between settlements and access to additional 

resources in times of need (Summerhayes & Allen 2007: 117).  

At this point one may ask why there is an increase in CPCRU variability in Layer 

IA and not in Layer IIA? Perhaps at this stage environmental conditions 

deteriorated to the point where some of the Yule Island EPP population was 

forced to relocate further east to the Port Moresby region. This suggestion is 

supported by the contemporaneous establishment of other sites in the Port 

Moresby region (e.g. Papa Salt Pan, Daugo Island) where only late EPP ceramics 

have been found (Swadling 1976, 1981). These settlements can also be expected 

to have maintained social ties with their former kin. The more geographically 

dispersed clays being collected and used in pottery manufacture may have been 

more chemically isolable.  

On a similar note, an increase in fabrics with higher amounts of calcareous 

inclusions in the late EPP (Figure 5.10) may be more than just a sampling effect. 

The establishment of new sites in the Yule Island and Port Moresby regions in 

the late EPP could have resulted in the incorporation of more widely 

geographically dispersed sources of sands, which would have consisted of 

                                                        
12 This engagement with ENSO as an explanatory mechanism is not intended to be 
definitive. As previously noted by Allen (2010: 13), the correlations noted herein, while 
interesting, depend on better-dated archaeological sequences and improved 
palaeoenvironmental records for their ultimate acceptance. 
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variable amounts of calcareous inclusions (c.f. Worthing 1982). The absence of 

the distinctive Fe/Mg fabrics in the late EPP wares at Oposisi could be an 

indication that their main sources during the colonisation phase were located in 

areas much further east of the Port Moresby region (e.g. Amazon Bay), which 

were not involved in these reinvigorated networks based on the ceramic 

decorative evidence. The lack of increase in obsidian coming into the site in this 

later EPP phase is to be expected given that the source (Fergusson Island) is also 

much further east of the Port Moresby region.  

 

The Lapita Connection 
The third research question outlined in Chapter 1 concerned the nature of the 

relationship between the EPP and the recently discovered Papuan South Coast 

Lapita. In light of the results of the present study, a few words seem appropriate.  

While it is no longer tenable to claim that EPP represents the first ceramic 

settlement of the Papuan coast, suggestions that EPP should no longer be 

considered a useful marker of a distinct period of social interaction along the 

Papuan coast (see David et al. 2012: 73) may go a step too far. The beginning of 

the EPP phase may mark a later, separate colonisation event. 

In many other areas of the Pacific there are also difficulties with choosing 

between two models of post-Lapita change – localisation and adaptation on the 

one hand and cultural replacement on the other. As noted in Chapter 1, there is 

some debate in Samoan archaeology about whether the archipelago was 

occupied continuously from the time of initial Lapita colonisation (c. 2850 BP), 

or whether the Lapita-period colonisation was tenuous and ultimately 

unsuccessful	and	the	‘Polynesian	Plainware’	period	(c.	2500-1500 BP) that 

follows can be attributed to a later, separate pulse of colonisation (Addison & 

Morrison 2010; Teele 2011: 5-6). Teele (2011: 6) reasoned that if the more 

recent	“Cultural	Hiatus	Model”	is	correct,	the	expected	result	would	be	that	

mobility patterns would have two	“peaks”:	 

The first would be a highly mobile Lapita colonisation that was likely geographically 

restricted, as occupation in the archipelago was too tenuous. The second mobility 
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peak would be the new arrival of a population several hundred years later, and 

would either rapidly or gradually decline depending on the size of the colonising 

populations. These settlers would likely have known about the islands of Samoa, but 

would have been unfamiliar with its resources. Initially, their mobility would have 

been high, but would have gradually decreased as these new settlers were more 

successful than the last and began to establish themselves across the landscape.  

Teele’s	(2011)	physicochemical	analysis	of	Lapita	and	later	plainware	Samoan	

ceramics failed to find evidence that the Polynesian Plainware period could be 

attributed to a separate post-Lapita pulse of colonisation. The results of the 

present study hint at a different story for the Papuan South Coast, once again 

highlighting the complex nature of Oceanic prehistory. These results show the 

pattern expected from a colonisation event (after Summerhayes 2000a) at c. 

2000 cal BP, with an early peak in mobility decreasing after an initial 

colonisation phase represented at Oposisi by Layer IIC.  

At present, South Papuan Lapita ceramics dating back to c. 2900 cal BP have only 

been reported in the Caution Bay area, although dates of c. 2600 cal BP have 

been reported further west (Skelly et al. 2014). Any future discoveries are 

awaited with interest. Located within the drought prone Port Moresby region, 

and perhaps relatively isolated compared to Lapita communities in other parts of 

Oceania (Irwin 2012: 10), the area would have likely at times tested the 

adaptability of the characteristically maritime (McNiven et al. 2011), and 

probably agricultural, Lapita settlers. Figure 6.4 suggests that the period from 

about 3000 cal BP to just after 2500 cal BP may have witnessed a number of El 

Niño events of quite high severity.  

Eventual abandonment, or at least a significant depopulation, of the area by the 

descendants of these settlers and a later, more successful, settlement of the 

Papuan South Coast is an interpretation that is consistent with the stratigraphic 

evidence so far available from Caution Bay. As mentioned in Chapter 2, there is a 

striking paucity of cultural material between the upper and middle midden 

concentrations at Bogi 1. In addition, the calibrated ranges (2σ) from the dates 

overlying the Lapita midden concentration and underlying the upper midden 

concentration are clearly non-overlapping. These two lines of evidence are 
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viewed as consistent with a break in the Bogi 1 sequence. In addition, 

radiocarbon determinations from all excavated squares at the site indicate a 

relatively rapid deposition of the uppermost midden concentration relative to 

underlying deposits (David et al. 2012: 85). Such an increase in activity is 

consistent with a substantial increase in people.  

The Linear Shell-Edge Impressed Tradition described in Chapter 2 appears to be 

a clear in-situ component of this uppermost midden concentration, with perhaps 

some post-depositional downward movement of some sherds below this 

occupied surface (David et al. 2012: 85-6). An implication from this is that a 

ceramic tradition clearly discrete from what preceded it appears in the record 

following the inferred break in the Bogi 1 sequence. The striking similarity of this 

tradition to the early shell impressed EPP was noted in Chapter 2. The earliest 

date now available from Oposisi is 2041±30BP (Wk-21615), which calibrates to 

2093-1917 cal BP (2σ). This calibrated range overlaps with the equivalent 

ranges of most of the presently published dates obtained from samples 

underlying the uppermost midden concentration at Bogi 1.13 This evidence does 

not allow us to rule out the roughly contemporaneous establishment of Oposisi 

and the hypothesized population increase at Caution Bay. The basis for David et 

al.’s	(2012:	87)	claim	that	their	Linear	Shell-Edge Impressed Tradition from Bogi 

1 dates consistently older than the earliest pottery at Oposisi and Nebira 4 seems 

to be a comparison of median ages, which is an unusual way of representing 

probability distributions.14  

Rowe et al. (2013: 1140) note that, by comparison to the colonization of Remote 

Oceania, there is initially little palaeoenvironmental impact (e.g. extensive plant 

loss and coastward erosion) associated with the arrival of Lapita at Caution Bay 

around 2900 cal BP. They correctly point out that the local landscape was one 

                                                        
13 Wk-28270 and Wk-28271 from Square C (Table 2.2; McNiven et al. 2011) and Wk-
25748 from Square B (David et al. 2012). Wk-27154 from XU 12 in Square A is an older, 
out of sequence date, which David et al. (2012: 87) interpret as possessing an inbuilt old 
wood factor.   
14 On the basis of median ages, the Linear Shell-Edge Impressed Tradition is tightly 
constrained chronostratigraphically at Bogi 1 between 2150-2100 cal BP. To compare, 
the oldest date from Oposisi, Wk-21615 (2093-1917 cal BP at 2σ) has a median age of 
2000 cal BP (David et al. 2012: 88).    
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that had already been modified by humans (see Chapter 2), so the arrival of the 

Lapita colonists would have had less of an initial impact. However, significantly 

for the present discussion, it is not until parallel to the dating of the final major 

midden concentrations at the Bogi 1 site (c. 2150-2000 cal BP) that the 

palaeoenvironmental impact becomes particularly evident at Caution Bay, with 

increased burning and vegetation shifts, especially towards mangrove 

dominated environments (Rowe et al. 2013: 1139), which can be interpreted as 

proxy evidence for a population increase in the area. Mangroves are highly 

reactive opportunist plant species that would have rapidly colonized newly 

deposited intertidal sediments resulting from increased coastward erosion. 

Finally, additional support for the argument for a second ceramic colonization is 

now available from the Massim region. As discussed in Chapter 2, in the lowest 

layers of their excavation at the Kasasinabwana shell midden on Wari Island, and 

underlying later red slipped pottery, Negishi and Ono (2009) reported the 

presence of plainware pottery (which they christened Kasasinabwana Plain 

Pottery or KPP). The earliest dates from the site indicated occupation from at 

least 2600-2300 BP and possibly as early as 2800 BP. Interestingly, the later red 

slipped pottery was associated with a date of 2463±38BP (Wk-25603) on 

Tridacna shell, or 2262-1994 cal BP (2σ; OxCal 4.1.1 with Marine 04). This led 

Negishi and Ono (2009: 47) to the conclusion that there may have been multiple 

colonization waves through the Massim during the third millennium BP. The 

later	date	covers	the	period	of	the	hypothesized	‘EPP	colonization’	of	the	Papuan	

South Coast, and some of the illustrated ceramics associated with this date 

certainly do appear stylistically quite similar to EPP (Negishi & Ono 2009: Figure 

9). The	‘multiple	colonization	waves’	argument	has	some	support	from	

linguistics. The Austronesian languages of coastal Central Papua appear more 

closely related to languages of the Kilivila/Louisiades grouping than to their 

nearest geographical neighbours in the Suauic network around Milne Bay (Ross 

1988: 194). 

Recently, a physicochemical analysis of the ceramics from the Kasasinabwana 

midden site has been undertaken as part of a B.A. (Hons) project (Chynoweth 

2015). Although the sample size is small, the results of this study are very 
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interesting.	There	appears	to	be	two	‘mobility	peaks’	(c.f.	Teele	2011,	discussed	

above), as indicated by the variety of temper types being used in pottery 

manufacture. One of these is, as expected, in the bottom layer containing pottery 

and	the	second	occurs	in	the	apparent	EPP	layers.	Chynoweth’s	(2015)	results	

provide	further	support	for	Negishi	and	Ono’s	(2009:	47)	suggestion	of	multiple	

colonization waves through the Massim, although larger samples and better 

dating resolution from Kasasinabwana are certainly required. 

 

Concluding Remarks and Future Directions 
An analysis of the production, distribution and use of pottery from Oposisi has 

allowed some insights into the nature of interaction between the prehistoric 

societies that produced and used EPP. The results from this study also have 

implications for understanding post-Lapita developments across the wider 

Pacific region.  

The	similarities	evident	in	the	archaeological	record	reaffirm	EPP	society’s	

cultural roots within Lapita society. Despite these apparent cultural affinities, 

there are still outstanding questions about the exact nature of the Caution Bay 

Lapita	community’s	relationship	to	the	Papuan	South	Coast	EPP	phase.	The	

results of the present study are what we would expect to see from a scenario of 

colonising potting communities establishing themselves along the Papuan South 

Coast approximately 2000 years ago. Most notably, we see evidence of the 

technological experimentation we would expect of potters arriving in a new land, 

as indicated by the greater variation of fabric types in the lowest levels at 

Oposisi. However, a much wider research program involving physicochemical 

analyses of well dated ceramic sequences from other EPP phase sites and from 

the Caution Bay sites (and any Lapita sites that might yet be found along the 

Papuan South Coast) is required before definitive conclusions can be drawn. Will 

we	see	consistent	evidence	of	more	than	one	distinct	‘mobility	peak’	in	these	

data sets? A separate post-Lapita colonisation event along the Papuan South 

Coast suggests the need for different models of post-Lapita change for different 

regions	of	the	western	Pacific,	given	the	earlier	results	of	Teele’s	(2011)	analysis	
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on Lapita and post-Lapita ceramics from Samoa.  

If there was a secondary colonisation of the Papuan South Coast around 2000 cal 

BP, then the Massim is the most obvious passageway. A problem here is that 

archaeologically the Massim region is not well known (Shaw 2016). Based on a 

preliminary excavation at the Kasasinabwana shell midden on Wari Island, 

Negishi and Ono (2009: 47) argued for multiple colonization waves through the 

Massim during the third millennium BP. One of these can plausibly be linked to 

the EPP of the Papuan South Coast on the basis of dates and pottery types. While 

the	results	of	Chynoweth’s	(2015)	physicochemical	analysis	provide	some	

additional support for this argument, it is reiterated that larger samples and 

better dating resolution from Kasasinabwana are required. 

 

Analyses of assemblages from other EPP phase sites in the Yule Island and Port 

Moresby regions are also necessary to confirm some of the findings of the 

present study. In particular, is the reported increase in CPCRU variability during 

the time period represented at Oposisi	by	Vanderwal’s	Zone	IA	a	robust	finding?	

If this proves to be a robust finding, is the explanation provided in this thesis 

adequate? The engagement with ENSO as an explanatory mechanism is not 

intended to be definitive. As previously noted by Allen (2010: 13), the 

acceptance of correlations between climate fluctuations and events in the 

archaeological record depends on well-dated archaeological sequences, which 

are at present scarce for the EPP phase, and high quality palaeoenvironmental 

records.     

 

If anything, the discovery of Lapita sites at Caution Bay has underlined how little 

we actually know about the archaeology of Papua, and how much there may be 

out there still to discover. The pioneers of the 1960s and 1970s started the job 

and now it is time for a new generation of researchers to pick up their trowels. 

We do indeed dig in interesting times.  
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APPENDIX 1 
 
POTTERY DATABASE – RAW DATA* 
 
 
Notes 
 
Entries in bold were part of the sample selected for SEM analysis.  
 
In the	‘Fabric’ column, bracketed entries were present in lower quantities, and 
were disregarded when assigning a sherd to one of the four fabric macro-
categories discussed in this thesis.   
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APPENDIX	2 

PCA	EIGENVALUES 
The	eigenvalues	for	Components	1-3	were	calculated	using	principal	components	
analysis	and	were	used	to	create	the	PCA	plots	shown	in	Figures	5.11	and	5.12. 
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